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Teaching with Technology: North Carolina Agriculture 

Teachers’ Knowledge Acquisition, Attitudes, and 

Identified Barriers 

 
Maegen R. Williams1, Wendy J. Warner2, James L. Flowers3, and D. Barry Croom4 

 

Abstract 

In order for agricultural education teachers to adapt to an ever-changing educational 

environment, they must possess the skills necessary to integrate technology into their classrooms. 

The purpose of this study was to examine the factors that influence North Carolina agriculture 

teachers’ ability to integrate educational technology. This study examined the identification of 

sources contributing to agriculture teachers’ technological knowledge, their attitudes towards 

technology integration, and barriers to the inclusion of technology in agriculture classrooms. 

Agriculture teachers acquired technology skills to a moderate extent from personal trial and error 

and interaction with other faculty/staff. Teachers felt technology allowed students to be creative, 

allowed students to access course materials easily, appealed to the learning styles of students, and 

provided opportunities for individualized instruction. The expense of technology was identified as 

the greatest barrier to technology integration. 

 

Keywords: agricultural education, technology integration, instructional technology  

 

Today, we find a new generation of learners in the agriculture classroom. Millennials, also 

called generation Y, refers to the generation born after 1980 and raised using digital technology. 

The millennials are commonly characterized as driven achievers who depend on technology to 

study and learn. Teachers must change their method of teaching to achieve academic success with 

this generation. Unlike their predecessors who expected teachers to deliver content, millennials 

desire instructors who facilitate rather than control instruction, encourage teamwork and 

cooperative learning, give prompt feedback, and provide clear expectations for success in their 

classrooms. Chalk, blackboards, and textbooks are still essential components for educating students 

today; however, these students want a classroom experience enhanced through technologies 

because they were born in the digital age. Therefore, in an effort to engage this generation, we must 

incorporate a greater level of technology into our schools (Jones, Ricketts, Ulmer, & Williams, 

2008; Munro, 2012). 

In order for agricultural education teachers to adapt to an ever-changing educational 

environment, they must possess the skills necessary to integrate technology into their classrooms. 

Several agricultural education studies have identified the need for professional development 

specific to technology. Garton and Chung (1996) conducted a needs assessment to determine 

inservice needs of beginning agriculture teachers. From a list of 50 professional competencies, the 
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use of computers in teaching was included within the top ten inservice needs by novice teachers. 

More recent research found computer integration to be the greatest need for experienced agriculture 

teachers (Layfield & Dobbins, 2002) and a greater inservice need for traditionally certified teachers 

when compared to alternatively certified teachers (Roberts & Dyer, 2004).  

Agriculture teachers have attributed their acquisition of technological skills to several 

different sources. In a study of Louisiana agriculture teachers, over 75% of the respondents had 

attended workshops or conferences or were self-taught. Other sources not as commonly used 

included colleagues and college courses (Kotrlik, Redmann, & Douglas, 2003). In another study of 

all Career and Technical Education teachers in Louisiana, 95.5% of agriculture teachers indicated 

the primary source of technology training was self-taught but they also frequently attended 

workshops and conferences (Kotrlik & Redmann, 2009a). Another study by Kotrlik and Redmann 

(2009b) produced similar findings regarding sources of technology training.  

Positive attitudes toward technology (Cviko, McKenney, & Voogt, 2012; Ertmer & 

Ottenbreit-Leftwich, 2010; Faulder, 2011) and teacher motivation and determination (Cullen & 

Greene, 2011; Duran, Brunvand, & Fossum, 2009; Faulder, 2005) are two related variables 

commonly associated with technology integration practice. Positive technology attitudes have been 

found to predict both intrinsic and extrinsic motivation to use technology and uses of technology 

(Cullen & Greene, 2011; Inan & Lowther, 2010; Kanaya, Light, & McMillan-Culp, 2005; Teo, 

2011). In 2002, a research study examined Utah secondary agricultural education teachers’ attitudes 

towards computer use. Overall, teachers indicated a positive attitude towards computer use and felt 

it was important to know how to properly utilize computer technology (McKendrick, Straquadine, 

& Hubert, 2002).  

Although technology may be available to teachers, some will refuse to utilize it due to their 

mindset and attitude or some may experience technology anxiety. For example, Wood, Mueller, 

Willoughby, Specht, and Deyoung (2005) reported schools are increasingly becoming well 

equipped with computers and internet; however, only one-half of the teachers used computers. The 

researchers also stated individual differences and attitudes towards technology, including computer 

anxiety, contributed to why teachers do not implement technology in the classroom despite the 

increased availability. Mueller, Wood, Willoughby, Ross, and Specht (2008) identified past 

experiences, beliefs, and attitudes of teachers as likely indicators of their views of using technology 

as an instructional tool. 

While instructional technology offers numerous possibilities for future improvement in 

agricultural education, a number of barriers could inhibit its implementation. Rogers (2000) found 

the lack of availability and accessibility of technology to teachers was one reason for the lack of 

use. Alston, Miller, and Williams (2003) identified cost of software and equipment as the greatest 

barriers to integrating technology. Other identified barriers include a lack of access to reliable 

technology (An & Reigeluth, 2011; Inan & Lowther, 2010; Petko, 2012), limited planning time 

(An & Reigeluth, 2011, Kotrlik & Redmann, 2009b), not enough technology to accommodate 

students, scheduling constraints, and lack of appropriate technical support (Kotrlik & Redmann, 

2009a, Kotrlik & Redmann, 2009b).  

 In 2010, Inan and Lowther developed a path model to explain the effects of teachers’ 

individual characteristics and perceptions of environmental factors influencing the integration of 

technology in the classroom. The variables included in the model are age, years of teaching, 

computer proficiency, computer availability, teachers’ beliefs, teachers’ readiness, overall support, 

technical support, and technology integration (see Figure 1). This research study included several 

of the variables included in the path model that could either contribute to the utilization or pose a 

barrier to the integration of classroom technology. The variables are described in the table below 

(see Table 1).  
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Figure 1. Hypothesized Path Model (Inan & Lowther, 2010)  

 

Table 1 

 

Description of Variables Included in Hypothesized Path Model (Inan & Lowther,  2010) 

Variables  Description  

Computer proficiency Teachers’ perception of their own computer ability level  

Computer availability The number of computers available in the classroom for students 

Teachers’ beliefs  Teachers’ perception of technology’s influence on student learning and 

achievement and impact on classroom instruction and learning 

activities 

Teachers’ readiness  Teacher perception of their capabilities and skills required to integrate 

technology into their classroom instruction  

Overall support  Teachers’ perception of support from administration, peers, parents, 

and community for technology integration in the school  

Technical support  Teachers’ perception on adequacy of technical support, availability of 

resources, and assistance with computer software and troubleshooting  

 

Purpose and Objectives 

 

 While the importance of technology integration has been recognized on a national level 

(U.S. Department of Education, 2010), there is a lack of current research on technology usage in 

agricultural classrooms. Specific to agricultural education, research on engaged learning 

environments has been identified as a priority area in the National Research Agenda for 

Agricultural Education (Doerfert, 2011). Appropriate integration of educational technology can 

promote student engagement in agricultural education.  
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The purpose of this study was to identify factors influencing North Carolina agriculture 

teachers’ ability to integrate technology in the classroom. The research objectives for this study 

were to: 

1. Determine how agricultural education teachers acquire the knowledge to use 

educational technology for instruction. 

2. Determine the attitudes of agricultural education teachers towards integrating 

technology in classroom instruction. 

3. Determine the barriers that may inhibit agricultural education teachers from 

integrating technology into the classroom.  

 

Methods and Procedures 

 

This research was part of a larger study (Williams, Warner, Flowers, & Croom, 2014) 

conducted on technology integration by North Carolina agriculture teachers. This portion of the 

research study utilized survey research methodology to collect information from North Carolina 

agriculture teachers on their knowledge acquisition specific to instructional technology, their 

attitudes towards technology integration, and the barriers limiting the use of technology. The 

population for this study consisted of all North Carolina agricultural education teachers teaching at 

the middle or high school level (N = 420). The frame used to determine the population was a list 

of 2012-2013 agriculture teachers provided by the North Carolina Agricultural Education Regional 

Coordinators. The procedures used in the development and the implementation of the survey 

instrument was detailed in a previously published article by Williams et al. (2014). Three hundred 

and four teachers completed the survey instrument for a response rate of 72.4%. 

Participants responded to the survey and agreed to the informed consent through an online 

survey program called Qualtrics. The first section of the instrument was an introduction to the 

survey. This section included one 5-point Likert scale question regarding the extent various sources 

had prepared participants to make effective use of educational technology. The next section of the 

instrument asked teachers to identify barriers to integrating technology in the agriculture classroom. 

Statements related to using educational technology in the instructional program such as 

“Technology is a priority for the district administration and statements describing teachers’ 

attitudes towards instructional technology such as “Technology allows students to be creative” 

utilized a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree) with a 3 

meaning neither agree nor disagree. Furthermore, a 4-point Likert scale ranging from 1 (not a 

barrier) to 4 (major barrier) was used to evaluate the extent of barriers such as “Technology is 

expensive.” The final section of the instrument was made up of eight background and demographic 

questions. The demographic questions included age, gender, years of teaching experience, number 

of agriculture teachers at the school, and teaching region. The background questions consisted of 

one short answer question concerning the number of hours teachers participated in professional 

development activities for educational technology and one 4-point Likert scale question on how 

teachers perceived the professional development activities. The final question of the instrument 

was an open-ended question regarding any other information that should be considered in the study 

as it related to technology integration for agriculture teachers in North Carolina. 
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Results and Findings 

The population of North Carolina agriculture teachers was comprised of 57% male teachers 

(n = 173) and 43% female teachers (n = 131). The average agriculture teacher was approximately 

37 years old and had been teaching for 11 years. Teachers were representative of all eight regions 

in North Carolina. There were 50 from the Southeast Region (16%), 49 teachers from the East 

Central Region (16%), 45 from the South Central Region (15%), 41 from the West Central Region 

(13%), 40 from the Southwest Region (13%), 33 from the Northwest Region (11%), 27 from the 

West Region (9%), and 19 from the Northeast Region (6%). There was considerable variation in 

the number of agriculture teachers per program. One hundred twenty-seven of the teachers taught 

in a one-teacher program (42%), 121 taught in a two-teacher program (40%), 41 taught in a three-

teacher program (13%), 9 taught in a four-teacher program (3%), and 6 taught in a program with 

five or more teachers (2%). 

The first objective of this study was to determine how agricultural education teachers 

acquire the knowledge to use educational technology for instruction. Teachers acquired technology 

skills to a moderate extent from personal trial and error and interaction with other faculty/staff. 

Approximately 47% of the teachers (n = 143) reported personal trial and error was the source they 

acquired technology skills to a major extent. For all of the teachers, personal trial and error 

contributed at least a minor extent to the acquisition of technology skills. Undergraduate teacher 

education programs only contributed to a minor extent and from the students provided the most 

minimal contribution to the acquisition of technology skills. Another source of technology training 

identified by teachers was past work experience. Table 1 lists the sources of teachers’ technology 

acquisition. 

Agriculture teachers spent approximately 16 hours on average in professional development 

activities for educational technology with a range of 0 to 150 hours during the last 12 months. 

Teachers agreed these professional development activities in educational technology supported the 

goals and standards of the state, district, and school. Another statement teachers agreed with was 

the professional development activities applied to technology available at the school. Teachers 

somewhat disagreed that professional development activities met teachers’ goals and needs and 

were available at convenient times and places. Table 2 shows how teachers perceive professional 

development activities in educational technology. 
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Table 1 

Sources of Teachers’ Technological Knowledge/Preparedness 

 

Not 

applicable Not at all Minor extent 

Moderate 

extent Major extent 

Source N % N % N % N % N % 

Personal trial and error 2 0.66 0 0.00 44 14.47 115 37.83 143 47.04 

Interaction with other faculty/staff 4 1.32 9 2.96 61 20.07 125 41.12 105 34.54 

Training provided by staff responsible for technology 

support and/or integration at your school 

6 1.97 18 5.92 85 27.96 118 38.82 77 25.33 

Independent learning (e.g., online tutorials or books, 

help menus) 

13 4.28 26 8.55 90 29.61 108 35.53 67 22.04 

Professional development activities (in-service 

courses/workshops) 

9 2.96 9 2.96 82 26.97 140 46.05 64 21.05 

Undergraduate teacher education program 58 19.08 35 11.51 71 23.36 97 31.91 43 14.14 

Graduate teacher education program 125 41.12 18 5.92 60 19.74 61 20.07 40 13.16 

From the students you teach 4 1.32 35 11.51 116 38.16 109 35.86 40 13.16 

Other (please specify) 275 90.46 7 2.30 7 2.30 6 1.97 9 2.96 
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 Agriculture teachers spent approximately 16 hours on average in professional development 

activities for educational technology with a range of 0 to 150 hours during the last 12 months. 

Teachers agreed these professional development activities in educational technology supported the 

goals and standards of the state, district, and school. Another statement teachers agreed with was 

the professional development activities applied to technology available at the school. Teachers 

somewhat disagreed that professional development activities met teachers’ goals and needs and 

were available at convenient times and places. Table 2 shows how teachers perceive professional 

development activities in educational technology. 

 

Table 2 

Professional Development in Educational Technology    

Statement N M SD 

It supported the goals and standards of my state, district, and school 270 3.03 0.63 

It applied to technology available in my school 270 3.01 0.76 

It met my goals and needs 270 2.81 0.68 

It was available at convenient times and places 267 2.76 0.79 

Note. 1 = strongly disagree, 2 = somewhat disagree, 3 = somewhat agree, 4 = strongly agree. 

The second objective was to determine the attitudes of North Carolina agricultural 

education teachers towards integrating technology in classroom instruction. The statement teachers 

most strongly agreed with was technology allows students to be creative. Other statements teachers 

agreed with included technology allows students to access course materials easily, appeals to the 

learning styles of students, and provides opportunities for individualized instruction. None of the 

teachers strongly disagreed that technology allows students to be creative, appeals to the learning 

styles of students, and provides opportunities for individualized instruction. Table 3 shows the 

attitudes of teachers towards instructional technology. 
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Table 3 

Teachers’ Attitudes Towards Instructional Technology    

Statement N M SD 

Technology allows students to be creative 304 4.01 0.70 

Technology allows students to access course materials easily 304 3.92 0.73 

Technology appeals to the learning styles of students 304 3.92 0.69 

Technology provides opportunities for individualized instruction 304 3.92 0.67 

Technology enhances student learning 304 3.84 0.73 

Technology improves students' attitudes toward learning 304 3.76 0.84 

Technology implementation in the classroom is time consuming 304 3.71 0.92 

Technology makes teaching easier 304 3.65 1.02 

Technology increases student motivation to learn 304 3.65 0.89 

Technology promotes the development of personalized learning 

plans 304 3.61 0.89 

Technology improves student mastery of content 304 3.55 0.84 

Technology closes learning gaps between students 304 3.52 0.86 

Technology is easy to use 304 3.44 0.89 

Technology increases VoCATS exam scores 304 3.39 0.93 

Note. 1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, 5 = strongly 

agree. 

When asked on the instrument if there were any additional comments they felt were 

applicable to general technology in education or instructional technology use in agriculture, 122 

teachers chose to respond. More than half of those who responded to the question reflected on their 

personal struggles, failures, and successes when it came to technology integration. Several teachers 

commented on the lack of up-to-date technologies, the lack of time to learn how to use technology, 

and the difficulty to manage student behavior when utilizing technology. Teachers expressed, 

“students, educators, and administrators need to realize that technology is one of many 

teaching/learning tools” and “Computers are not the fix all for education.” Several teachers viewed 

instructional technology to include agricultural technology instead of only devices that can be 

attached to computers, computer software, and web based applications. “Expand your view of 

instructional technology, beyond the traditional use of computers to teach. Include machine and 

equipment operation, service, maintenace, and etc. that you would find in modern industry today,” 

reported one teacher. Another teacher commented on the leadership by stating, “Our state is lacking 

in leadership in development of curriculum course content that could be used through the 

technology. We are still a pencil and paper organization.” 

The third objective was to identify barriers that may inhibit North Carolina agricultural 

education teachers from integrating technology into the classroom including sources of teachers’ 

technological knowledge/preparedness, school districts with policies restricting specific 

technology use, integration of educational technology in school districts, various barriers identified 

from the literature review, and effectiveness of professional development activities in educational 

technology. 

Over 80% of the teachers’ school districts had written policies restricting the use of social 

networking sites (N = 269), cell phones (N = 263), and MP3 players/iPods (N = 252) by students. 

YouTube (N = 237) and Wikis and/or blogs (N = 163) had written policies restricting use by 

students over 50%. Email had the fewest written policies restricting use by students (47.70%). 
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Teachers reported districts also had written policies restricting the use of games, music sites such 

as Pandora, and photo sharing sites such as Pinterest. One teacher reported, “they block everything, 

even teachers can not connect their devices to the Internet.” Table 4 lists technologies school 

districts have written policies restricting their use by students. 

 

Table 4 

 

School Districts with Policies Restricting Technology Use   

Technology Type N % 

Social networking websites 269 88.49% 

Cell phones 263 86.51% 

MP3 players/iPods 252 82.89% 

YouTube 237 77.96% 

Wikis and/or blogs 163 53.62% 

Email 145 47.70% 

Other 108 35.53% 

 

Teachers agreed most strongly with the statement that technology is a priority for the 

district administration. Therefore, teachers did not identify district administration as a barrier to 

technology integration. Other statements teachers strongly agreed with included teachers are 

interested in using technology in classroom instruction. Teachers disagreed funding for educational 

technology is being spent in the most appropriate ways and funding for educational technology is 

adequate. Table 5 shows how teachers perceive integration of educational technology in the school 

districts. 
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Table 5 

Integration of Educational Technology in School Districts    

Statement N M SD 

Technology is a priority for the district administration 304 4.08 0.84 

Teachers are interested in using technology in classroom 

instruction 

304 4.02 0.71 

Use of educational technology is adversely affected by 

competing priorities in the classroom 

304 3.48 0.89 

Teachers are sufficiently trained to integrate technology 

into classroom instruction 

304 3.32 0.97 

Technology infrastructure is adequate (e.g., adequate 

Internet speeds) 

304 3.28 1.14 

Technical support for educational technology is adequate 304 3.26 1.12 

Funding for educational technology is being spent in the 

most appropriate ways 

304 2.93 1.05 

Funding for educational technology is adequate 304 2.79 1.19 

Note. 1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, 5 = strongly 

agree. 

The expense of technology was identified as the greatest barrier to technology integration. 

Other factors that served as moderate barriers included cost of implementing new technologies, 

time to develop lessons that use technology, availability of technology for the number of students, 

availability of effective instructional software for the courses taught, availability of technical 

support to effectively use instructional technology in the teacher/learning process, shared 

technology throughout the school, and the teacher’s ability to integrate technology in the 

teaching/learning process. Student interest in technology, administrative support for integration of 

technology in the teaching/learning process, and student knowledge of existing technology were 

identified as minimal barriers to technology integration in the classroom. Other barriers identified 

by teachers included technology is a distraction to students instead of an encouragement to learn 

and reliability of technology. Table 6 lists barriers to technology integration. 
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Table 6 

Barriers to Technology Integration 

 Not a barrier Minor barrier 

Moderate 

barrier Major barrier 

Barrier N % N % N % N % 

Technology is expensive 24 7.89 56 18.42 93 30.59 131 43.09 

Cost of implementing new 

technologies 

21 6.91 67 22.04 109 35.86 107 35.20 

Enough time to develop 

lessons that use technology 

27 8.88 69 22.70 109 35.86 99 32.57 

Availability of technology for 

the number of students in my 

classes 

61 20.07 72 23.68 90 29.61 81 26.64 

Availability of effective 

instructional software for the 

courses I teach 

41 13.49 104 34.21 108 35.53 51 16.78 

Shared technology throughout 

my school 

73 24.01 73 24.01 107 35.20 51 16.78 

Availability of technical 

support to effectively use 

instructional technology in 

the teacher/learning process 

40 13.16 124 40.79 96 31.58 44 14.47 

My ability to integrate 

technology in the 

teaching/learning process 

61 20.07 123 40.46 85 27.96 35 11.51 

Administrative support for 

integration of technology in 

the teaching/learning process 

126 41.45 106 34.87 53 17.43 19 6.25 

Student knowledge of existing 

technology 

109 35.86 130 42.76 51 16.78 14 4.61 

Student interest in technology 149 49.01 104 34.21 43 14.14 8 2.63 

 

Conclusion, Recommendations and Implications 

Over 75% of agriculture teachers acquired much of their technological knowledge from 

personal trial and error or interaction with other faculty and staff. The interaction with other faculty 

and staff can be considered a learning community that commonly addresses shared community 

interests, encourages collaborative activities and discussions, and produces resources 

representative of shared interest (Jones, Fox, & Levin, 2011). In the path model proposed by Inan 

and Lowther (2010), overall support was recognized as a variable contributing to technology 

integration. Support from peers can encourage the utilization of technology. Most teachers reported 

training provided by technology staff at the school, independent learning, professional 

development, and an undergraduate teacher education program only helped them acquire minimal 

technological knowledge. Undergraduate teacher education programs may not be a major source 

of technological knowledge because most programs use standalone educational technology 
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courses, rather than integrating technology more systematically in methods courses and field 

experiences (Gronseth et al., 2010). 

With the primary contribution of personal trial and error to technology acquisition of 

agriculture teachers, a bank of resources and tutorial videos should be developed and housed on a 

website or through the NAAE Communities of Practice. This would allow agriculture teachers to 

gain additional instruction on technology tools and usage and obtain assistance when 

troubleshooting technology problems. The online format would allow agriculture teachers to take 

a self-directed approach to the acquisition of technological skills. Teachers could select the topics 

of primary interest and utilize the resources at a time convenient for them. Interaction with other 

faculty and staff was also identified as an important contributor to the development of technology 

skills. Teachers recognized as technology savvy could be encouraged to serve as mentors to other 

teachers.  

The limited contribution of undergraduate teacher education programs to technology 

acquisition is an area that merits additional investigation. The technology courses included as part 

of undergraduate coursework should be reviewed to assess the linkages between course content and 

teaching practice. Are there specific technological concepts that should be introduced in a stand-

alone technology course and reinforced in other teacher preparation courses? How is technology 

integration reinforced in teacher preparation courses such as curriculum planning and teaching 

methods? Also, do students have the opportunity to integrate technology during their student 

teaching experiences?  

Over half of the teachers’ school districts had written policies restricting the use of social 

networking sites, cell phones, MP3 players/iPods by students, YouTube, and Wikis and/or blogs. 

Based on these results, leadership and policies are major external barriers. Robinson, Brown, and 

Green (2007) also identified a barrier indicating teachers could not teach with technology in 

legitimate ways due to restrictive technology practices. If districts restrict the use of technology, 

teachers cannot integrate that technology in the classroom. However, teachers agreed most strongly 

with the statement that technology is a priority for the district administration and did not identify 

administrative support for integration of technology in the teaching/learning process as a barrier. 

The research suggests district administration encourages teachers to use technology but restricts 

students’ use of the technology. Due to the large number of school districts with written policies 

restricting technology use, there is a strong need to find a proper balance between protection and 

open access to tools and resources. Document analysis could be used to analyze school policies to 

examine specifically how they restrict access to technology and how this might hinder technology 

usage. As well, professional development facilitators need to be informed of the written polices of 

school districts to avoid potential restrictions of technology usage. Professional development 

should reflect the technologies teachers have available on a regular basis. 

The expense of technology was identified as the greatest barrier to technology integration. 

Almost half (43.09%) of teachers identified this factor as a major barrier. Similarly, 71.06% of 

teachers reported the cost of implementing new technologies as a major barrier or moderate barrier. 

Additionally, teachers disagreed with the statement, “Funding for educational technology is 

adequate.” These findings are similar to the findings of other research. Rogers (2000) found the 

lack of availability and accessibility of technology to teachers was one reason for the lack of use. 

McKendrick, Straquadine, and Hubert (2002) and Alston, Miller, & Williams (2003) both 

identified inadequate funding as a major barrier to integrating technology. Another moderate to 

major barrier to technology integration identified by 68.43% of teachers was time to develop 

lessons that use technology. These results are somewhat higher than the findings of An & 

Reigeluth’s (2011) survey in which about 57% of teachers perceived lack of time as a barrier to 

integration. Even teachers who have the technological skills necessary to effectively utilize 

technology in their classrooms may lack the time to develop courseware or create new teaching 

materials. Additionally, if teachers do not have technological skills, they may not have time to 

develop new skills in order to integrate technology.  
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To help address these identified barriers, workshops could be developed to inform teachers 

of various sources of grant funding for technology and also assist with the development and 

submission of grant proposals. While it is impossible to generate more time, the creation of sample 

lessons and activities using technology may at least introduce agriculture teachers to new 

technologies and ideas for classroom integration. A comparison study could be conducted between 

teachers who have achieved successful technology integration and teachers who struggle with the 

inclusion of technology. This study might reveal further connections among teachers’ barriers and 

how these barriers influence technology integration efforts. 

Teachers attended a high number of professional development events in educational 

technology but rated the quality of professional development somewhat low. To better meet 

teachers’ goals and needs, professional development should be provided to assist with the 

integration of technology with the curriculum, implementation of new technology tools, and basic 

skills with technology. Additionally, administrators should be encouraged to improve technology 

skills, and online learning resources should be provided for staff. Inan and Lowther (2010) 

recognized the importance of positive support from the community and administration and the need 

for technical support to assist teachers with technology integration.  

Documentation of teaching strategies using technology could also increase the 

implementation and use of technology in the classroom. When teachers know how to use 

technology, they are more likely to utilize it in the classroom. Therefore, professional development 

plays a crucial role in the technology implementation process. If teachers do not have the 

understanding or the skills to use technology, then technology integration will have little impact. 

Professional development activities can help overcome the technological knowledge/preparedness 

internal barrier by improving teachers’ technological knowledge. 

Moreover, agriculture teachers in this study were interested in using technology in 

classroom instruction and believed technology allows students to be creative. This finding is 

especially important as Inan and Lowther (2010) identified teachers’ readiness to integrate 

technology as the most influential factor contributing the utilization of technology in the classroom. 

None of the teachers strongly disagreed that technology allows students to be creative, appeals to 

the learning styles of students, and provides opportunities for individualized instruction. Student 

knowledge of existing technology was viewed as not a barrier or as a minimal barrier by almost 

80% of teachers. Although teachers seemed to recognize technology as a valuable instructional 

tool, teachers disagreed with the statement, “technology increases VoCATS exam scores.” An and 

Reigeluth (2011) and Liu (2011) reported teachers may hold a learner-centered philosophy but 

implement teacher-centered classrooms. Liu (2011) also found teachers had concerns over student 

achievement and associated teacher-centered practice with higher test scores. To overcome this 

barrier, teachers need more training on specific learner-centered technology related instructional 

strategies. If teachers do not allow students to use technology in the classroom, agricultural 

education students may not gain the technological skills needed in the 21st century. 
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Encouraging Teacher Change within the Realities of 

School-based Agricultural Education: Lessons from 

Teachers’ Initial Use of Socioscientific Issues-based 

Instruction 

 
Amie K. Wilcox1, Catherine W. Shoulders2, and Brian E. Myers3 

 

Abstract 

 

Calls for increased interdisciplinary education have led to the development of numerous teaching 

methods designed to help teachers provide meaningful experiences for their students. However, 

methods of guiding teachers in the successful adoption of innovative teaching methods are not 

firmly set. This qualitative study sought to better understand how school-based agricultural 

education teachers decide to adopt or discontinue a teaching innovation when introduced through 

ready-made lesson plans, which is currently a common practice of teaching method integration in 

SBAE.  Constant comparative analysis unveiled themes within the reactions to the teaching 

method’s use, as well as how teacher actions to those reactions led to their ultimate adoption or 

discontinuance of the teaching method.   

 

Keywords: socioscientific issues, SSI-based instruction, qualitative, agricultural education 

 

The notion of change stemming from school reform has ironically been a constant within 

the United States public school system for the past 60 years.  School-based agricultural education 

(SBAE) has not been omitted from these calls.  In 1988, the National Research Council 

recommended that teachers “be encouraged to modify lesson plans to incorporate materials about 

scientific, economic, and public health aspects of agriculture” (p. 11) in order to rectify the 

problems associated with the “outdated” focus and content of agricultural education programs.  

Twenty one years later, the NRC’s recommendations in Transforming Agricultural Education for 

a Changing World (2009) implied these changes had not yet hit mainstream agricultural education; 

the NRC again recognized that “educators have not helped students…make the connection between 

[multi-dimensional and challenging scientific, business, economic, environmental, and social 

issues related to food] and a degree in agriculture” (p. 4).   

The national calls for increased interdisciplinary education and real-world connections 

(American Association for the Advancement of Science, 1993) have led to the development and 

delivery of numerous teaching methods designed to help teachers provide meaningful experiences 

for their students.  While these methods are not unique to agricultural education, agriculture teacher 

educators focus on introducing these interdisciplinary teaching methods to their students 

(Newcomb, McCracken, Warmbrod, & Whittington, 2004; Phipps, Osborne, Dyer, & Ball, 2008).  

Parr and Edwards (2004) recognized inquiry-based instruction as a “method of choice” (p. 106) for 
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science educators, and determined that there was considerable “pedagogical congruence” between 

it and the problem solving approach recommended by agriculture teacher educators (p. 111).  Since 

then, inquiry-based instruction has been a heavily-studied and often-recommended method of 

teaching in SBAE (Easterly & Myers, 2011; Thoron, Myers, & Abrams, 2011; Washburn & Myers, 

2010).  Recent studies have introduced socioscientific issues (SSI)-based instruction, a method 

stemming from inquiry-based instruction and commonly highlighted within science education, as 

an appropriate method for use in SBAE due to its focus on agricultural issues (Shoulders, 2012). 

Unfortunately, the introduction of a new teaching method into a teacher’s set of skills is 

not a seamless process.  Even when the theoretical underpinnings of a teaching method are 

undeniably accurate, “difficulties associated with implementing the approach effectively” can 

thwart its adoption rate among teachers, as Moore and Moore (1984) stated with respect to teachers’ 

adoption of the problem-solving approach (Parr & Edwards, 2004, p. 112).  Barriers to inquiry-

based instruction have also been associated with teacher concerns regarding specific aspects of 

implementation within their own classrooms, such as safety, classroom control, increase in student 

misconceptions, and subjective grading (Shoulders & Myers, 2011).  These barriers stem from the 

ideals of the teaching methods clashing with the implementation of the methods within the realities 

of the classroom, as was posited by Moore and Moore (1984).   

Methods for reducing the barriers of teaching method adoption have been the focus of 

numerous curriculum programs, educational studies, and approaches within studies.  While several 

studies within agricultural education have stated that ready-to-use materials created by curriculum 

specialists would increase the use of interdisciplinary and inquiry-based educational techniques 

(Anderson & Anderson, 2012, Washburn & Myers, 2010), studies focusing on SSI-based 

instruction in science education have employed procedures which guide teachers through the 

instructional development process (Klosterman & Sadler, 2011; Osborne, Erduran, & Simon, 2004; 

Sadler, Klosterman, & Topcu, 2011; Yager, Lim, & Yager, 2006; Zeidler, Sadler, Applebaum, & 

Callahan, 2009).  The fundamental differences between agriculture teachers and science teachers 

can compound difficult decisions regarding how to introduce teaching methods originating in 

science education into agriculture classrooms (Shoulders & Myers, 2012). 

Thus far, one study has examined the impact of SSI-based instruction in agriculture 

classrooms (Shoulders, 2012).  This study found significant gains in student knowledge following 

the SSI-based instructional unit, which delivered 45 ready-made lesson plans and accompanying 

PowerPoints and student materials to teachers after they attended a one-hour training session on 

SSI-based instruction.  While the methods of integration, chosen due to teachers’ available time to 

engage in professional development related to the instruction, followed recommendations of 

researchers in agricultural education, the study experienced an exceptionally high attrition rate; 

seven out of the 11 original teachers requested to be removed from the study after they began 

utilizing the materials.  The quantitative nature of the study did not lend itself to further 

investigation into the reasons for this high attrition.  Based on the positive impact the SSI-based 

instructional model had on the students whose teachers remained in the study, the researcher 

recommended qualitative research be conducted to further understand how SSI-based instruction 

can impact student learning within the realities of the everyday classroom.  The current study served 

to better understand how teachers made the decision whether to continue utilizing the SSI-based 

instructional approach when given ready-made materials in an effort to provide recommendations 

for teaching method adoption approaches appropriate for agriculture teachers, both within SSI-

based instruction and for those focused on in the future.   

 

Theoretical Framework 

 

The Diffusion of Innovations theory (Rogers, 1995) guided this study.  This theory 

illustrates how innovations spread throughout a social system.  Rogers originally proposed five 

stages through which people proceed when deciding whether to accept an innovation (see Figure 
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1).  In the first stage, knowledge, the participant has just been exposed to something new but has 

yet to desire to seek new information about it, unlike the next stage, persuasion, wherein the 

participant now gathers new information about how the innovation would work in his or her own 

situation in order to make a favorable or unfavorable opinion of it.  The third stage, decision, is 

unique to each individual, and is the point where a participant decides whether to accept or reject a 

new idea.  In the implementation stage, the participant has made a decision to continue with the 

innovation, but is still learning about it and weighing his or her options.  Rogers noted that re-

invention of the innovation is very common within the implementation stage.  In the final 

confirmation stage, the individual has made a final choice to use the innovation and seeks 

reinforcement on that decision.  The decision to implement an innovation may be reversed if the 

user is presented with conflicting information regarding the innovation.  This reversal is termed 

discontinuance, and “may occur because an individual becomes dissatisfied with an innovation, or 

because the innovation is replaced with an improved idea” (Rogers, 1995, p. 21). 

 

 
 

Figure 1. Stages of Theory of Innovations 

 

In this study, researchers understood that participants were going through each of these 

stages during their experiences with the SSI based instruction.  During the implementation and 

confirmation stages, participants could decide to discontinue the innovation based on their new 

experiences with it, possibly leading them to drop out of the study, as was observed in Shoulders’ 

(2012) study.  The purpose of this study was to gain an understanding of participants’ experiences 

with the innovation as they went through the implementation and confirmation stages, as well as 

understand how and why some participants discontinued the innovation while others remained in 

the confirmation stage. 

 

Conceptual Framework 

 

In science education, SSI-based instruction has yielded positive results from studies that 

involved active teacher contribution throughout the design process.  An SSI-based reproduction 

unit delivered positive results in student achievement (Dawson, 2011).  Klosterman and Sadler 

(2011) involved two teachers in the design of a three-week global warming unit.  They found 

statistically significant differences between students’ pretest and posttest sores.  A study by Yager, 

et al. (2006) was the result of teacher involvement from its outset, as the idea for the study was 

developed by two teachers.  Findings showed statistically significant gains in students’ general 

science mastery.   

The introduction of innovative teaching methods in SBAE has historically taken on a 

different form than in science education.  Due to the limited time and effort agriculture teachers are 

able to put toward professional development outside of their schools (Anderson, Barrick, & 

Hughes, 1992), successful educational change has been the result of initiatives supported by the 

school or training packages that have required little input from the teacher.  In a study that examined 

high school agriculture student achievement scores, Dyer and Osborne (1996) found that the 

problem solving approach yielded results that were not significantly different from those obtained 

using the subject matter approach.  This study delivered ready-made instructional units to teachers 

during an inservice workshop that lasted between two and six hours.  In 2011, Witt found that 

students exposed to the CASE curriculum, which provides trained teachers with lessons designed 

to enhance the rigor and relevance of agriscience, spent significantly more time actively engaged 

during classtime than those taught through traditional instruction.   

Knowledge Persuasion Decision Implementation Confirmation
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Currently, there is no recognized best method of introducing new teaching approaches to 

practicing teachers.  The previous research has shown that including teachers in the instructional 

design process (Klosterman & Sadler, 2011; Yager, et al., 2006) and supplying teachers with 

prefabricated materials (Dyer & Osborne, 1996; Witt, 2011) have both presented successes and 

challenges for teachers.  Combined with these conflicting results, the differences between common 

teaching method introduction practices in science education and in agricultural education further 

compound the difficult decision of determining how to best introduce science-based teaching 

methods, such as SSI-based instruction, into agricultural education classrooms.  This study was 

designed to add to the body of knowledge in an effort to move toward a set of recognized best 

methods for introducing new teaching approaches to practicing teachers. 

 

Purpose and Research Questions 

 

The purpose of this basic qualitative study was to understand how teachers made the 

decision to continue or discontinue using an SSI-based instructional approach when supplied with 

ready-made materials.  To achieve this purpose, the following research questions guided this study: 

1. What are teachers’ perceptions regarding SSI-based instruction throughout the unit? 

2. What are teachers’ perceptions regarding the use of ready-made materials in their 

classrooms? 

3. How do teachers decide whether to fully adopt SSI-based instruction? 

4. What teacher concerns and/or actions lead to decisions to discontinue using SSI-based 

instruction? 

 

Methods 

 

This study followed basic qualitative methodology in order to better understand how 

teachers made the decision to continue or discontinue using an SSI-based instructional approach 

when supplied with ready-made materials (Merriam, 2002).   

 

Bracketing 

 

In order for researchers to allow the data to be presented accurately, they must put aside 

previous notions by “bracket[ing] to the best of [their] ability and let the experience…speak to 

[them] at first hand (Crotty, 2003, p. 79).  The researchers conducting this study each held very 

different previous experiences within agricultural education and with SSI-based instruction.  The 

lead researcher selected the members of this varied team in order to highlight preconceived notions 

that may stem from specific previous experiences.  While two of the researchers have experience 

teaching at both the secondary and postsecondary levels, one researcher is currently enrolled in a 

preservice teacher education program.  Two of the researchers were engaged in high school 

agricultural education as students, while one received his/her initial agricultural education 

experience in college.  Two of the researchers had previous experience with SSI-based instruction, 

while one did not.  Two of the researchers had both created and used ready-made lesson plans 

before, while one had not.  Recognizing that these previous experiences may have had an influence 

on the lens with which the researchers examined the data enabled the researchers to better ensure 

the objectivity of the findings. 

 

Participants 

 

Teachers were selected to participate in the study using purposeful criterion sampling, in 

which the cases studied meet specific criteria to ensure richness and quality of data (Patton, 1990).  

When using criterion sampling, the researchers predetermine the criterion by which participants 
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should be selected, based on aspects which the researchers deem influential on data quality (Patton, 

1990). The social desirability of teachers to successfully and easily adopt teaching methods 

required that only teachers with proven ability to maintain honest communication with the 

researchers would supply honest evaluation of the lesson plans.  Therefore, teachers were 

purposefully selected based on their history with the researchers, and those with a professional 

history that exhibited honest, detailed, and consistent communication with at least one of the 

researchers were invited to participate.  The teachers were also selected based on their past 

willingness to attempt novel teaching approaches on their own. 

To protect participant confidentiality, the five teachers participating in the study were given 

pseudonyms that accurately reflected their genders.  Mrs. Smith, Mrs. Jones, and Mr. Jackson were 

all high school agricultural education teachers in Kentucky.  Mrs. Jones and Mr. Jackson shared a 

two-teacher program.  Mrs. Smith taught in a three-teacher program, but was the only study 

participant from her school.  Mrs. Smith and Mr. Jackson had both taught for three years in the 

schools in which they were currently employed.  Mrs. Smith, Mrs. Jones, and Mr. Jackson each 

used the study’s lesson plans in their introductory agriculture courses, which consisted primarily 

of ninth grade students.  Mrs. Smith’s and Mr. Jackson’s classes participated in block scheduling 

and held class every other day.  Mrs. Jones had eight years of teaching experience, all in the school 

in which she was currently employed.  Her classes were 45 minutes long, and students met every 

day.  Mr. East was a high school agricultural education teacher in a single teacher department in 

Minnesota with three years of teaching experience.  He had one year of previous teaching 

experience in North Carolina, and was engaging in his second year teaching in his current school 

during the study.  He utilized the SSI-based lesson plans in his Ag. II course, which is a year-long 

course for sophomore students.  Mr. East’s students met for 45 minutes every day.  Ms. Martin was 

a high school agricultural education teacher in a three-teacher department in Arkansas with three 

years of teaching experience.  She utilized the SSI-based lesson plans in her Survey of Agricultural 

Systems course, which was comprised of students in grades 10 through 12.  Each teacher taught a 

variety of animal science, plant science, mechanics, and introductory agriculture courses, and each 

had high school agricultural education experience.   

 

Lesson Plans 

 

The study by Shoulders (2012) used ready-made lesson plans that taught animal science 

content through the issue of the introduction of lab-grown meat into the nation’s food supply.  These 

lessons were developed by the researcher and reviewed by a panel of experts in agricultural 

education and SSI-based instruction.  Their use in the original study led to increased student 

knowledge, but may have attributed to a high attrition rate.  Because the current study was designed 

to examine the teachers’ adoption processes which led to the high attrition rate in the 2012 study 

and because of the readily accessible lesson plans published by Shoulders (2012), the researchers 

determined that the use of these previously made lessons, as opposed to designing new lessons, 

would be most likely to lead teachers to follow adoption processes similar to those in the original 

study.  Because of previously known events attended by most secondary agriscience teachers and 

potential unforeseen circumstances occurring at the various schools, teachers were given one full 

academic semester, from September through December, to complete the lessons.  Because lessons 

were originally developed to align with the Florida content standards, each participant in the current 

study reviewed the content standards included within the unit to ensure they aligned with their 

state’s required curriculum.   

Teachers were initially contacted via phone.  During this call, they were introduced to the 

study and its requirements.  They were also invited to attend a 1-hour online training session with 

the researchers, which was designed to give teachers an understanding of SSI-based instruction.  

Following the phone call, teachers were sent digital copies of the first sub-unit of lesson plans, 

which mimicked the exact format of the remaining units.  Teachers then attended the online training 



Wilcox, Shoulders and Myers  Encouraging Teacher Change... 

 
Journal of Agricultural Education 21 Volume 55, Issue 5, 2014 

session, during which they learned about the concept of SSI-based instruction, the lesson plans, and 

the requirements of the study.  Teachers were able to ask questions during this time as well, and 

were given access to all lesson plans.   

 

Data Collection 

 

Two researchers were involved in all aspects of data collection, while one was omitted 

from data collection in order to enable him/her to analyze the raw data from a perspective alternate 

to that of the other researchers, whose lens of the data could have been altered by the data collection 

experience.  Data was collected through the use of daily journal prompts, weekly semi-structured 

interviews, and a focus group (Flick, 2006).  Journal prompts included a set of questions for 

teachers to answer after every lesson, and included items intended to guide teachers through a 

lesson reflection.  Protocols for the semi-structured interviews were different each week, and each 

included questions that guided teachers through their overall reactions to the lessons, the current 

state of their classrooms’ cultures, aspects of the lessons they had trouble with or altered, classroom 

preparation, and student behaviors.  The planned focus group protocol enabled teachers that 

successfully entered the confirmation stage of adoption to collectively provide insight into what 

they saw as the main strengths of the lessons, the main weaknesses of the lessons, their students’ 

reactions to the unit, the alterations they made to the lessons, and their opinions on what changes 

would enable a greater number of teachers to adopt the innovation.  Daily journals were submitted 

by teachers via email at the end of each day.  Weekly interviews were conducted via telephone and 

were recorded.  The focus group was conducted through a recorded online session which enabled 

the group to speak together, see one another, and collectively work on a web-based “white board”.  

All recordings were then transcribed and coded.  Coded data was first identified by the participant 

(P1-5), then by the data source, (J = journal, I = interview, E = email), then by the number of the 

data source, then by line number (L).  Mrs. Smith was coded as Participant 1, Mrs. Jones was coded 

as Participant 2, Mr. Jackson was coded as Participant 3, Mr. East was coded as Participant 4, and 

Ms. Martin was coded as Participant 5.  Using this method, data obtained from, for example, the 

third participant, on the fourth journal entry, from lines 6-10 would be coded as P3, J4, L6-10.   

 

Data Analysis 

 

Daily written journals and interview and focus group transcriptions were analyzed using 

the constant comparative method (Lincoln & Guba, 1985), which includes four stages: 1) compare 

incidents applicable to each category, 2) integrate categories and their properties, 3) delimit the 

construction, and 4) write the construction.  Following this method, the researchers reviewed 

transcriptions and journals for trends, which were utilized to discover emerging categories within 

the data.  The researchers compared incidents at three levels: within each journal entry or interview 

transcription, between a participant’s journal entries and follow-up interviews, and between all 

participants’ journal entries and interviews. Researchers first used an open coding procedure to 

discover themes found within fragments of each journal entry or transcription and compare them 

to the remainder of the journal entry or transcription to determine whether other fragments aligned 

with the same theme. The researchers then compared fragments from individual texts to determine 

whether they repeated information or offered new information (Lincoln & Guba, 1985). Those with 

repeating information were coded to the same theme. Those with new information were initially 

coded into different themes. Once texts were coded into themes, the researchers sought to label the 

categories with the most appropriate theme titles. The determination of appropriate theme titles 

enabled researchers to further distinguish between repetitive themes, overlapping themes, related 

themes, and separate themes. This process enabled the researchers to establish a construction that 

contained each of the discovered categories in a manner that accurately portrayed the trends within 

them and displayed the relationships among them. 
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Evaluative Criteria 

 

Lincoln and Guba (1985) recommended that the trustworthiness of a qualitative study can 

be evaluated by its credibility, transferability, dependability, and confirmability.  Credibility, which 

establishes confidence in ability of the researcher, design, and findings to accurately represent the 

data (Ary, Jacobs, & Sorenson, 2010), was established through the use of frequent regular data 

collection, triangulation between researchers, and member-checking following both the 

transcriptions and the data analysis.  Participants were given transcripts and then findings to ensure 

data were interpreted accurately. Transferability, which refers to the ability of the findings to be 

applicable to other contexts, was established through the use of thick description of each participant 

and his/her teaching experiences throughout the study.  To address dependability and 

confirmability, which display the consistency of the findings and their degree of neutrality, an audit 

trail was established through the use of both audio recorded and transcribed data, interview and 

journal protocols, triangulation between daily journals and weekly interviews, triangulation in data 

analysis between researchers, and the bracketing of researcher subjectivity.      

 

Findings 

 

 Data analysis yielded themes stemming from the teachers’ perceptions of the lessons, their 

perceptions of their students’ perceptions of the lessons, and their focus on the unique components 

of the agricultural education classroom. Texts were organized into the following themes: initial 

excitement, expected uniqueness of agriculture classes, conditioned to need a right answer, loss of 

connection between content and students’ lives, student disengagement, decisions to discontinue, 

and confirmation of adoption.  

 

Initial Excitement 

 

 All participants reported observing initial excitement among their students when starting 

SSI-based instruction.  Several teachers expressed amazement at how interested the students were 

in the new material and how many questions they had.  Mr. Martin, after teaching the first lesson 

which introduces lab-grown meat, noted, “sometimes they’ll come up to me and be like, ‘so this is 

something I’m eating right now?’ So they do after class, they’re…coming up to me and asking me 

like ‘what exactly is really happening?’” (P1, I1, L104-106).  Mrs. Smith’s students showed 

excitement with initial questioning as well, noting, “the whole time we were looking at the 

PowerPoint, they were like ‘wait, how do we know if we have that? What do we look for? Where 

does it typically come from?’” (P5, I1, L168-171).  Mrs. Jones noted that the students’ response to 

the lessons led to her own excitement in the lessons: “some are making very logical arguments and 

I’m impressed!” (P2, J2, L11).  Mrs. Smith echoed the notion that teachers are excited when their 

students are excited, exclaiming, “I love when students are fired up about issues!! I feel that this is 

when students learn best.” (P1, J1, L29).  

 

Expected Uniqueness of Agriculture Classes 

 

 Teachers in each of the classes began to voice concerns over the lack of time out of the 

classroom, which they felt was an expectation of agriculture classes among students when they sign 

up for the class.  The lessons included hands-on activities, but did not require students to utilize 

any agricultural laboratories outside of the classroom.  Teachers expressed their students’ 

expectations to engage in activities outside of the classroom, which was seen by teachers as a factor 

contributing to student unrest within the class.  When comparing the study’s lesson plans with her 

typical classes, Mrs. Smith said, “[my typical classes are] hands-on learning, so I think that this is 
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just a totally different style for them and me.” (P1, I1, L53) She also mentioned that her classes are 

typically different from other classes in school:  

Kids expect to go in and sit for 90 minutes in a science class…[Ag. class] is just different.  

I’m glad that you get that it’s different, because I think there are a lot of people that would 

be like, ‘what do you mean it’s different? It’s a classroom with kids.’ When they come in 

your room, their mindset’s completely different than anywhere else.  (P1, I1, L546-560) 

Ms. Martin also explained that her students view agriculture classes differently, saying, 

             I think they’re worried that it’s like classroom notes or worksheets…like they 

             think that in Agri they get to do hands-on stuff.  Not that they’re not going to get 

             that, but they’re kind of like, well, we take notes in other classes.  (P5, I1, L22-                  

             27) 

Mr. Jackson mentioned that he felt a great need to keep his students “hooked on ag ed” and 

“keep them” enrolled.  His concerns about items that may deter students from remaining in his 

classes were voiced when he noted, “I can tell you now, some of them are like, ‘so when are we 

gonna you know, get around to doing some of this other stuff?’” (P3, I1, L75-76).  He followed up 

his statement by sharing that his concerns were not stemming from his own interest in the material, 

but rather from observing that the students expected that agriculture classes were more fun than 

other classes:  

I love the material, and I love, I mean the students are really getting into it, it’s just that 

this is a group we actually really want to keep close and we want to try to keep them, you 

know, having fun.  (P3, I1, L139-141) 

Mr. East also shared concerns regarding the lessons because of his observations with students, 

stating, “I hope there is some room for some hands-on activities dealing with animals, because this 

group is itching to have some experiences with animals or something out of the classroom” (P4, 

J2, L6-8).   

 

Conditioned to Need a Right Answer 

 

Many participants noted that their students were insistent on knowing whether their 

answers to questions posed in class or on assignments were right.  Mrs. Smith conveyed that she 

had difficulties when students repeatedly asked her what the answers were.  Mrs. Jones noted 

similar concerns, stating, “the kids were not…umm…I don’t know the right word but they weren’t 

able to…make their own decisions.  Like I literally had to tell them on each slide this is what you 

should write here” (P1, I1, L80-84).  Ms. Martin noted similar dependence on the teacher for 

answers from her students, claiming, “when they were doing more reading or having to think on 

their own, that was a little harder for them because they were…like well, what do you think?” (P5, 

I1, L74-75).  Each teacher posited that students were having trouble with the self-directed answers 

because of their conditioning in other classes.  Ms. Martin offered that her students needed a lot of 

prompting because they are not used to being self-directed (P5, J5, L11).  Mrs. Jones observed this 

behavior from her students right from the start, stating after the first lesson, “students didn’t 

understand what they were doing.  I pretty much had to tell them what to write down, they weren’t 

able to make their own decisions” (P2, J4, L3-4).  Mr. East also made a recommendation about 

what may have helped his students perform better when he noted, “my students respond really well 

to ‘this will be on the test so you need to know it’” (P4, J6, L4-5).  He explained: 

There is something about this group and how they have been trained over the past few 

years since they’ve been in high school…ok, let’s get this worksheet done and then let’s 

do that…so they haven’t been trained in inquiry based instruction or as much problem 

solving instruction or have been exposed to it as much or they’re not as comfortable with 

thinking outside the box.  (P4, I3, L39-42)  
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Mrs. Jones noted that this conditioning may also be reinforced in her own classes, because she “had 

a hard time explaining what would be a good response without just telling them what to put” (P2, 

J6, L4-5). 

 

Loss of Connection between Content and Students’ Lives 

 

 All those participating reported a time where connection between the students and the 

material seemed to be dwindling.  Mr. East observed the lack of relevance his students felt, which 

presented itself as a lack of interest.  He noted his students frequently said things like, “it can 

happen, but none of the meat in our grocery stores is lab grown meats, so we don’t have to worry 

about it.  Whatever.  We’re tired of talking about this, let’s talk about something else.  Let’s go 

weld” (P4, I3, L69-71).  Mr. Jackson shared that some of his students asked, “how is this really 

even an issue? Because we really don’t know anything about it” (P3, I1, L199).  Mrs. Smith’s 

students started asking, “why are we learning this?” (P1, I2, L58). 

 

Student Disengagement 

 

 Each of the classes experienced a point of student disengagement which was readily 

expressed by each teacher.  Mrs. Smith noted that while she was interested in continuing with the 

lesson plans, “at this point, [the students] are done” (P1, I1, L280).  Mr. Jackson voiced that after 

the first week, his biggest concern was “that they’re getting burnt out already” (P3, I1, L68).  Mr. 

East expressed his students’ disengagement by noting, “I sort of feel like they want to say, ‘here he 

goes with that whole lab grown meats thing again’” (P4, J5, L6-7).  Mrs. Jones expressed that while 

her students were disengaged, she saw their level of disengagement as a fault of the education 

system: “I’m worried, like, I said that they’re already like, ‘ok, we’re sick of this’, which you know 

is awful, but here we can’t keep our kids focused on something for a week without them…you 

know what I mean?” (P2, I1, L148-153).   

 

Decisions to Discontinue 

 

 Teachers who made no modifications following student disengagement also started to have 

fears about student retention rate, causing them to discontinue the SSI-based instruction, which was 

carried out by disengaging from the study.  In an email to the researchers, Mrs. Smith stated, 

My job is based on numbers and 4 lessons into this study, my students are not having fun, 

don’t care for the material and are generally not very happy.  If students are not happy and 

do not return to me, I have no job.  (P1, E1, L1-3) 

In a follow up interview, Mrs. Smith illustrated her students’ perspective a bit more fully, shedding 

more light on her concerns: 

Our school is consolidating this year, I’ve got 35 kids in this class and they’ve got to go 

with me, or I won’t have a job, so I’ve got to weigh out the options with that, I’m just going 

to have to move on to activities or something.  Because every day they’re just not…I like 

kids that come to my class and go, ‘I’m so excited for your class today, what are we learning 

about?’.  (P1, I2, L138-146) 

In comparing her other classroom choices to the study’s lessons, she said: 

We have other things going on like we have a new greenhouse, we’re growing vegetables, 

we have free range chickens, we’re getting a ferret and we’re getting a bearded dragon and 

we have rabbits so if you incorporate all of that, they’re like, ‘we would rather learn about 

this’…It’s not that we don’t learn things in class, but if we can learn about our free range 

chicken in class and go out and touch it, it’s different.  (P1, I2, L107-111) 
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Mrs. Jones noted similar concerns in her email: 

I think Mr. Jackson spoke with you regarding us taking a break from the curriculum after 

fall break.  We have got to start on some other things with the class...we are afraid to lose 

[our students]!!!! (P2, E1, L1-3) 

 

Confirmation of Adoption  

 

 Participants who made modifications saw confirmation in their adoption of the SSI-based 

instruction in the form of student reengagement.  These teachers utilized their agricultural facilities 

or hands-on activities to enhance the study’s provided lesson plans.  For example, both Mr. East 

and Ms. Martin incorporated a lab in which students made their own ice cream into the ready-made 

lesson on value-added products.  In Ms. Martin’s words, “the students were very engaged…many 

of the students were using the new terms while they were making ice cream…and relating what 

they were doing to the economy” (P5, J9, L11, L14).  She also noted in the days after the lab that 

while she didn’t alter the lessons, “the students were a bit re-energized by the lab and had more to 

reflect on than the previous assignments” (P5, J10, L14).   

 Following the student change after the ice cream lab, Ms. Martin became more willing to 

adapt the lesson plans to make them work for her students.  She merged the issue with an electricity 

unit by focusing on the jobs that might be affected: “fewer agricultural animal facilities lead to less 

agricultural construction and skilled trade workers may be out of a job, focus on more alternative 

energy, or have to accommodate for an alternative type of structure” (P5, E1, L3-6).  She noted that 

these blended lessons were welcomed by her students, saying they saw a break in the monotony 

through the use of hands-on labs focusing on the electricity side of the issue.   

 Mr. East observed a similar transition in his students.  In the days following the 

incorporation of the ice cream activity, he said the students were really focused and “starting to get 

how to act and how to contribute to discussions” (P4, J9, L13).  He also noted that the students 

responded  well to the incorporation of a mock agricultural issues contest, with students “jotting 

notes feverishly as we came up with new issues that they could use for their argument” (P4, J11, 

L9-10).  Observing increased engagement from his students, Mr. East began adapting more lessons 

to fit his classes, incorporating a field trip and an additional research project into the lessons.   

 

Conclusions 

 

 Analysis of the data showed that within each class, after initial excitement, specific factors 

including the expected uniqueness of agriculture classes, students’ conditioned need for a right 

answer, and a loss of connection between lesson content and students’ lives, led to student 

disengagement from SSI-based instruction.  Teachers’ actions following this disengagement 

resulted in either increased engagement in SSI-based instruction or ultimate disengagement from 

the innovation, which caused the teacher to drop out of the study.  This process of adoption or 

discontinuance as found within the data is displayed in Figure 2, and is discussed more fully below.   

 

 
 

Figure 2.  Evolution of Students’ Reaction to SSI-based Instruction 
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Although all teachers expressed that students were initially excited about the new and 

modern material, three factors emerged as causes leading to student disengagement in all classes.  

These factors are the expected uniqueness of an agriculture class, the students’ conditioned need 

for a right answer, and a loss of connection between content and the students’ lives.  Teachers each 

noticed the disengagement, but took one of two paths to reengage their students. Mrs. Smith, Mrs. 

Jones, and Mr. Jackson opted to discontinue use of SSI-based instruction and re-adopt their 

traditional methods of teaching, confidently feeling as though their previous methods of instruction 

would align with students’ expected uniqueness of agriculture classes, their conditioned need for a 

right answer, and the relevance they needed to see between content and their lives. This action 

aligns with Rogers’ (1995) position that adopters of an innovation may discontinue the use of an 

innovation during the implementation stage, and reflects the pattern of discontinuance seen in 

Shoulders’ (2012) study. Mr. East and Ms. Martin chose to alter lesson plans in order to better align 

the innovation of SSI-based instruction with the students’ expectations of the agriculture classroom 

and need for connections between content and their lives. This reinvention of the innovation was 

noted by Rogers (1995) to be a common occurrence within the implementation stage before 

adopters entered the confirmation stage. As Rogers suggested, the reinvention of the innovation 

enabled both Mr. East and Ms. Martin to continue to use the innovation throughout the study. 

Supporting the critical need for reinvention before entering the confirmation stage, both Mr. East 

and Ms. Martin recommended that, because of the differences in their classes, the ability to make 

their own activities to teach the content was a key component to the engagement they saw from 

their students.  It was the reengagement displayed by students that gave them the confirmation they 

needed in order to fully adopt the innovation and make the lessons their own.   

 

Recommendations 

 

Based on the themes identified through examination of the data, the researchers agree upon 

the following recommendations for teacher educators interested in introducing agriculture teachers 

to curricular innovations.  First, teacher reaction to student disengagement is key to the long-term 

success and implantation of a new curriculum innovation.  Students and teachers expressed an 

initial positive reaction to the SSI-based instruction.  However, once the realities of the SBAE 

classroom were realized, student disengagement and frustration with the new approach were 

witnessed.  This finding is consistent with Moore and Moore’s (1984) position that the ideals of 

novel teaching methods may clash with the realities of the classroom, setting them up for failure 

when implemented (1984).  In this study, the reaction observed was reinvention of the innovation 

to overcome the causes of student disengagement. The teachers in this study who made 

modifications during the implementation stage by assessing student disengagement and making 

lesson alterations were rewarded with student behaviors that led to confirmation of the adoption.  

Rogers (1995) noted that modification is common during the implementation stage; this study 

suggests that personal modification may be necessary for teachers to reach the confirmation stage 

when deciding whether to adopt innovative teaching strategies. Teacher educators should therefore 

create easily adaptable materials for teachers, and during professional development, help teachers 

distinguish between the components of the curricular innovation that are crucial to its 

implementation those that can be altered to best meet the needs of the teachers’ students.  

Secondly, factors beyond just the classroom component of the complete SBAE program 

impact the adoption of instructional innovations, and it is recommended that curriculum 

innovations incorporate FFA, SAE, and classroom instruction.  A number of teachers in this study 

struggled with the opportunity costs of teaching strictly in the classroom and spending less time 

focusing on the laboratory, FFA, and SAE components of the SBAE program.  Ironically, 

agriculture teachers’ year-round responsibilities in each of these three areas may keep them from 

being able to engage in professional development opportunities designed to help them tailor SSI-

based instruction to fit their programs (Anderson, Barrick, & Hughes, 1992).  Therefore, it is 
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recommended that teachers give attention to all aspects of the total SBAE program in any new 

curriculum innovation both during its development and during professional development with 

teachers.   

Participants noted that students expected the culture of the SBAE classroom/program to be 

different than that of the other classes in the school.  Teachers perceived that SSI-based instruction 

ran counter to the students’ expected SBAE program culture and was too similar to what the 

students expected to find in other courses in the school.  In reaction to student perceptions, teachers 

noted concern on how continuing with the SSI-based instruction would impact future student 

enrollment in the SBAE program.  This teacher implementation concern is unique to literature 

regarding SSI-based instruction adoption.  Previous studies investigating this topic were conducted 

in academic courses where teachers were not as concerned with student recruitment and retention 

(Dawson, 2011; Klosterman & Sadler, 2011; Osborne, et al., 2004; Sadler, et al., 2011; Yager, et 

al., 2006; Zeidler, et al., 2009).  This phenomenon deserves further attention to assist teachers in 

implementing strategies to allow for new curricular innovations while mitigating any negative 

enrollment impacts.  These strategies should include ways teachers can assist students’ transitions 

from known or perceived cultural norms for the SBAE program/classroom to those the teacher is 

attempting to implement.   

Finally, this study yielded a recommendation for future research. While this study 

discovered the process through which teachers proceeded in order to move from implementation to 

either discontinuance or confirmation, it did not uncover the reasons why teachers decided to either 

discontinue the innovation or reinvent it. Interviews with participants did not include any 

suggestions or recommendations regarding teachers’ possible options to proceed when they 

expressed difficulties with the innovation; two teachers requested to alter lesson plans and three 

requested to discontinue their use. The researchers recommend that further investigation be carried 

out to determine the factors that lead teachers to make the decisions they choose with regard to 

reinventing or discontinuing an innovation.  

While the question of whether ready-made lesson plans assist teachers in continuing their 

use of SSI-based instruction is not fully answered, this study did achieve its goal of furthering the 

knowledge base in that area.  Ready-made lesson plans were successful in helping agriscience 

teachers adopt SSI-based instruction, but only when they made individual adaptations to the 

lessons.  When no alterations were made, the ready-made lessons left teachers feeling frustrated, 

which led them to discontinue the adoption of SSI-based instruction.  However, the aspects that led 

to these feelings of frustration, such as the need for students to engage in activities outside of the 

classroom, were largely unique to SBAE, and would not apply to science education, where 

classroom-based instruction is more expected by students.  Rather than generalize the findings of 

this qualitative study, researchers should utilize a variety of quantitative methods to compare the 

impacts of ready-made lesson plans, teacher designed instruction, and the variety of methods in 

between, on teachers’ adoption rates of SSI-based instruction.   

 

References 

 

American Association for the Advancement of Science (1993). Project 2061 – Science for All 

Americans. Washington, DC: Authors.  

Anderson, T. J., Barrick, R. K., & Hughes, M. (1992). Responsibilities of teacher education 

vocational teacher professional development programs. Journal of Agricultural 

Education, 33(2), 43-50. doi: 10.5032/jae.1992.02043 

Anderson, R. & Anderson, S. (2012). Emerging themes in integrating mathematics into 

agricultural education: A qualitative study of star teachers in Virginia. Journal of Career 

and Technical Education, 27(2). 



Wilcox, Shoulders and Myers  Encouraging Teacher Change... 

 
Journal of Agricultural Education 28 Volume 55, Issue 5, 2014 

Ary, D., Jacobs, L. C., & Sorensen, C. K. (2010). Introduction to research in education. (8th ed.). 

Belmont, CA: Wadsworth/Thomson Learning. 

Crotty, M. (1998). The foundations of social research: Meaning and perspective in the research 

process. London, UK: SAGE Publications. 

Dawson, V. M. (2011). A case study of the impact of introducing socio-scientific issues into a 

reproduction unit in a catholic girls’ school. In T. Sadler (Ed.), Socioscientific issues in 

the classroom (pp. 311-344). New York, NY: Springer Publication. 

Dyer, J. E., Osborne, E. (2006). Effects of teaching approach on achievement of agricultural 

education students with varying learning styles. Journal of Agricultural Education, 37(3), 

43-51. doi: 10.5032/jae.1996.03043 

Easterly, R. G., & Myers, B. E. (2011). Inquiry-based instruction for students with special needs 

in school based agricultural education. Journal of Agricultural Education, 52(2), 36-46. 

doi: 10.5032/jae.2011.02036 

Flick, U. (2006). An introduction to qualitative research. London, UK: SAGE Publications. 

Klosterman, M. I., & Sadler, T. D. (2011). Multi-level assessment of scientific content knowledge 

gains associated with socioscientific issues-based instruction. International Journal of 

Science Education, 32(8), 1017-1043. doi:10.1080/09500690902894512 

Lincoln, Y. S., & Guba, E. G. (1985). Naturalistic inquiry. Newbury Park, CA: Sage 

Publications. 

Merriam, S. B. (2002). Qualitative research in practice: Examples for discussion and analysis. 

San Francisco, CA: John Wiley & Sons, Inc.  

Moore, G. E., & Moore, B. A. (1984). The problem solving approach to teaching: Has it outlived 

its usefulness? The Journal of the American Association of Teacher Educators in 

Agriculture, 25(2), 3-10.  

National Research Council. (1988). Understanding agriculture: New directions for education. 

Washington, D.C.: National Academy Press. 

National Research Council. (2009). Transforming agricultural education for a changing world. 

Washington, DC: National Academies Press.  

Newcomb, L. W., McCracken, J. D., Warmbrod, J. R., & Whittington, M. S. (2004). Methods of 

teaching agriculture. (3rd ed.) Upper Saddle River, NJ: Pearson Prentice Hall. 

Osborne, J., Erduran, S., & Simon, S. (2004). Enhancing the quality of argumentation in school 

science. Journal of Research in Science Teaching, 41(10), 1004-1020. 

doi:10.1002/tea.20035 

Parr, B., & Edwards, M. C. (2004). Inquiry-based instruction in secondary agricultural education: 

Problem-solving – an old friend revisited. Journal of Agricultural Education, 45(4), 106-

117. doi: 10.532/jae.2004.04106 

Phipps, L. J., Osborne, E. W., Dyer, J. E., & Ball, A. (2008). Handbook on Agricultural 

Education. (6th ed.). Clifton Park, NY: Thomson Delmar Learning. 

Rogers, E. M. (1995). Diffusion of Innovations. (4th ed.). New York, NY: Simon and Schuster Inc.  

Sadler, T. D., Klosterman, M. I., & Topcu, M. S. (2011). Learning science content and 

socioscientific reasoning through classroom explorations of global climate change. In T. 

D. Sadler (Ed.), Socioscientific issues in the classroom: Teaching, learning and research 

(pp. 45-77). New York, NY: Springer. 



Wilcox, Shoulders and Myers  Encouraging Teacher Change... 

 
Journal of Agricultural Education 29 Volume 55, Issue 5, 2014 

Shoulders, C. W., & Myers, B. E. (2012). Considering professional identity to enhance 

agriculture teacher development. Journal of Agricultural Education, 52(4), 98-108. doi: 

10.5032/jae.2011.04098 

Shoulders, C. W., & Myers, B. E. (2011). An analysis of national agriscience teacher 

ambassadors’ stages of concern regarding inquiry-based instruction. Journal of 

Agricultural Education, 52(2), 58-70. doi: 10.5032/jae.2011.02058 

Shoulders, C. W. (2012). The effects of a socioscientific issues instructional model in secondary 

agricultural education on students’ content knowledge, scientific reasoning ability, 

argumentation skills, and views of the nature of science (Doctoral dissertation). Retrieved 

from ProQuest (No. 2012.3569446) 

Thoron, A. C., Myers, B. E., & Abrams, K. (2011). Inquiry-based instruction: How is it utilized, 

accepted, and assessed in schools with National Agriscience Teacher Ambassadors? 

Journal of Agricultural Education, 52(1), 96-106. doi: 10.5032/jae.2011.01096 

Washburn, S. G., & Myers, B. E. (2010). Agriculture teacher perceptions of preparation to 

integrate science and their current use of inquiry based learning. Journal of Agricultural 

Education, 51(1), 88-98. doi: 10.5032/jae.2010.01088 

Witt, P. (2011). Cognitive behavior and active engaged time: The impact of the CASE 

curriculum. Dissertation for Texas Tech University. 

Yager, S. O., Lim, G., & Yager, R. (2006). The advantages of an STS approach over a typical 

textbook dominated approach in middle school science. School Science and Mathematics, 

106, 248-260. 

Zeidler, D. L., Sadler, T. D., Applebaum, S., & Callahan, B. E. (2009). Advancing reflective 

judgment through socioscientific issues. Journal of Research in Science Teaching, 46(1), 

74-101. doi:10.1002/tea.20281 

 

 



Journal of Agricultural Education, 55(5), 30-47.  

doi: 10.5032/jae.2014.05030 

30 

Reporting and Interpreting Scores Derived from 

Likert-type Scales 

 
J. Robert Warmbrod1 

Abstract 

Forty-nine percent of the 706 articles published in the Journal of Agricultural Education from 

1995 to 2012 reported quantitative research with at least one variable measured by a Likert-type 

scale.  Grounded in the classical test theory definition of reliability and the tenets basic to Likert-

scale measurement methodology, for the target population of 344 articles using Likert-scale 

methodology, the objectives of the research were to (a) describe the scores derived from Likert-

type scales reported and interpreted, (b) describe the reliability coefficients cited for the scores 

interpreted, and (c) ascertain whether there is congruence or incongruence between the 

reliability coefficient cited and the Likert-scale scores reported and interpreted.  Twenty-eight 

percent of the 344 articles exhibited congruent interpretations of Likert-scale scores, 45% of the 

articles exhibited incongruent interpretations, and 27% of the articles exhibited both congruent 

and incongruent interpretations.  Single-item scores were reported and interpreted in 63% of the 

articles, 98% of which were incongruent interpretations.  Summated scores were reported and 

interpreted in 59% of the articles, 91% of which were congruent interpretations.  

Recommendations for analysis, interpretation, and reporting of scores derived from Likert-type 

scales are presented.  

 

Keywords: Reliability; Likert-type scale; Cronbach’s alpha 

 During the 18-year period 1995 to 2012, 706 articles were published in the Journal of 

Agricultural Education. Forty-nine percent of the 706 articles were reports of quantitative 

research with at least one variable measured by a Likert-type scale.  Likert-scale methodology 

was used in 62% of the articles reporting quantitative research (see Table 1). 

Grounded by the rationale and principles basic to the quantification of constructs using 

Likert-type scales and the theory of reliability of measurement, this article reports an 

investigation of the extent scores derived from Likert-type scales reported in the Journal of 

Agricultural Education are congruent with the estimates of reliability of measurement cited in the 

articles.  The article deals exclusively with the reliability of test scores derived from a Likert-type 

scale.   Equally important, but not addressed in the article, is evidence researchers present in 

journal articles documenting the validity of test scores, including a description of item-generating 

strategies to establish content validity, judgments of experts attesting face validity, and empirical 

evidence documenting criterion and construct validity (Nunnally & Bernstein, 1994, Chapter 3).  

Principles underlying the research reported in the article are (a) reliability of 

measurement is a property of the test scores derived from the measurement instrument and (b) the 

standards for reporting research require authors to cite reliability coefficients for the test scores 

that are reported and interpreted (American Educational Research Association, American 

Psychological Association, & National Council on Measurement in Education, 1999; Wilkinson 

& The Task Force on Statistical Inference, 1999).  When authors fail to cite reliability 

coefficients for test scores or cite reliability coefficients incongruent with the test scores reported 
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and interpreted, evidence documenting the accuracy of measurement for the variables being 

investigated is unknown, thereby violating a basic standard for reporting educational and 

psychological test results. 

 

Table 1 

 

Articles Published in the Journal of Agricultural Education: 1995 – 2012 

    

 

Articles published: 1995 – 2012  

No. of 

articles 

% of 

706 articles 

% of             

554 articles 

    

Total articles published 706 100.0  

    

 Articles reporting non-quantitative researcha 152   21.5 --- 

     

 Articles reporting quantitative research 554   78.5 100.0 

     

  Articles with no Likert-type scale 210   29.8   37.9 

      

 → Articles with Likert-type scale 344   48.7   62.1 
aAAAE Distinguished Lecture, review and synthesis of research, historical research, 

philosophical research, content analysis, and qualitative research. 

 

The Likert Scale 

 

More than 80 years ago psychologist Rensis Likert published a monograph, A Technique 

for the Measurement of Attitudes, describing the concepts, principles, and substantiative research 

basic to an instrument to quantify constructs describing psychological and social phenomena 

(Likert, 1932).  A Likert-type scale consists of a series of statements that define and describe the 

content and meaning of the construct measured. The statements comprising the scale express a 

belief, preference, judgment, or opinion.  The statements are composed to define collectively an 

unidimensional construct (Babbie, 1999; McIver & Carmines, 1981).  Alternatively, clusters of 

statements within a scale may define one or more subscales that quantify more specific 

unidemensional subconstructs within the major scale.  In designing a Likert scale, the generation 

and wording of individual statements are crucial tasks for producing an instrument that yields 

valid and reliable summated scores (Edwards, 1957; Oppenheim, 1992; Spector, 1992). 

The response continuum for each statement is a linear scale indicating the extent 

respondents agree or disagree with each statement. For example, a generic response continuum is   

1 = Strongly Disagree, 2 = Disagree, 3 = Undecided or Neutral, 4 = Agree, and 5 = Strongly 

Agree for statements favorable to the construct.  For statements unfavorable to the construct –  

negatively worded statements – the numerical values for the response options are reversed when 

the summated score for the construct is calculated.  

Likert’s (1932) monograph specifies that the quantification of the construct is a 

summated score for each individual calculated by summing an individual’s responses for each 

item comprising the scale.  Kerlinger (1986) described a Likert scale as a summated rating scale 

whereby an inividual’s score on the scale is a sum, or average, of the individual’s responses to the 

multiple items on the instrument.  Oppenheim (1992), Kline (1998), and Babbie (1999) 

emphasized that the score an individual receives on a Likert scale is the sum of an individual’s 

responses to all items comprising the scale or subscale.  A principle basic to Likert scale 

measurement methodology is that scores yielded by a Likert scale are composite (summated) 

scores derived from an individual’s responses to the multiple items on the scale. 
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An alternative procedure for calculating a composite score for each individual is to 

calculate a mean-item summated score, that is, an individual’s summated score divided by the 

number of items constituting the scale or subscale thereby creating a mean-item score for each 

individual that falls within the range of the values for the response continuum options. All items 

comprising a scale or subscale are assumed to have equal weight when calculating a summated 

score or a mean-item score. 

The content of single items (statements) on a Likert scale collectively define, describe, 

and name the meaning of the construct quantified by the summated score. When reporting 

research it is appropriate to list the statements that define the unidemensional construct and record 

the percentage of respondents choosing each response option. These summary statistics for each 

item on the scale indicate the content of the construct and the direction and intensity of each 

item’s contribution to the summated total score or summated subscale score. 

Two basic concepts provide the rationale for reporting and interpreting summated scores 

derived from Likert-type scales to quantify psychological, sociological, and educational 

constructs. First is the proposition that the construct being measured is not defined by a single 

statement.  A Likert scale is by definition a multiple-item scale.  The second defining  

characteristic logically follows: scores derived from a Likert scale are summated scores 

determined by a composite of responses to multiple items rather than responses to single items. 

McIver and Carmines (1981), Nunnally and Bernstein (1994), and Oppenheim (1992) 

contended it is unlikely that a single item can adequately represent a complex underlying 

construct.  Hair, Anderson, Tatham, and Black (1998) emphasized that using responses to a single 

item as representative of a concept runs the risk of potentially misleading results by selecting a 

single statement to represent a more complex result.  Responses to single items usually have a 

low degree of relationship with a composite score derived from responses to multiple items 

defining the construct. 

Measurement specialists (McIver & Carmines, 1981; Nunnally & Bernstein, 1994) 

reported that single items tend to be less valid, less accurate, and less reliable than multiple-item 

composites; that responses to single items have considerable measurement error; and that 

sufficient information is rarely available to estimate the accuracy, validity, and reliability of a 

single item. The principle of aggregation – the sum of the responses to a set of multiple items is a 

more stable and unbiased estimate than are responses to any single item in the set – empirically 

demonstrates that summated scores derived from responses to multiple items on a Likert-type 

scale are more reliable than responses to single items comprising the scale (Rushton, Brainerd, & 

Pressley, 1983; Strube, 2000).  Classical test theory assumes random error is always associated 

with measurement.  When responses to the set of single items defining a construct are combined, 

the random measurement errors tend to average out thereby providing a more reliable composite 

measure of the construct.  Blalock’s (1970) investigation of the single-item versus multiple-item 

issue concluded with these statements: “With a single measure of each variable, one can remain 

blissfully unaware of the possibility of measurement error.  I see no substitute for the use of 

multiple measures of our most important variables” (p. 111). 

Researchers in agricultural education use Likert-type scales to measure attitudes about 

policies and programs regarding education in and about agriculture; perceptions of barriers, 

benefits, and challenges to practices and programs; teacher efficacy; job satisfaction; and self-

perceptions of level of knowledge and competence. Table 2 lists examples of articles published in 

the Journal of Agricultural Education where Likert-type scales were used to quantify constructs.  
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Table 2 

 

Examples of Constructs Measured in Articles Published in the Journal of Agricultural  

Education 

 

 

Example 1 

 

Construct: Teacher Efficacy – Overall efficacy (24 items); Student engagement 

 subscale (8 items); Instructional strategies subscale (8 items);  

Classroom management subscale (8 items) 

Response continuum: How much can you do? 1 = Nothing,  3 = Very little,  5 = Some 

influence,  7 = Quite a bit,  9 = A great deal 

Target population: Agricultural science student teachers 

  

Example 2  

Construct: Attitude toward agriculture (13 items) 

Response continuum: 0 = Strongly disagree,  1 = Disagree,  2 = Neutral, 3 = Agree,                       

4 = Strongly agree  

Target population: Secondary school students enrolled in agriscience courses 

  

Example 3  

Construct: Perception concerning the integration of instruction in science and 

agriculture (12 items) 

Response continuum: 1 = Strongly disagree,  2 = Disagree,  3 = Neutral,  4 = Agree,                       

5 = Strongly Agree 

Target population: Secondary school science teachers 

 
The Concept of Reliability 

Reliability describes the accuracy of measurement.  Derived from classical test theory, 

the reliability of a test score that quantifies psychological and social constructs postutlates that an 

individual’s true score is comprised of an observed (measured) score minus randon errors of 

measurement expressed by the the following equation (Cronbach, 1984, Chapter 6). 

 

True score = Observed score − Error       (1) 

 

 Applying this principle when a group of individuals has completed an instrument that 

measures a specific construct, it follows that the variance of the true scores for the group equals 

the variance of the group’s observed scores minus the variance of the random errors of 

measurement (see Equation 2). 

 

Variance(True score)  =   Variance(Observed score) −   Variance(Error)    (2) 

  

When attitudinal and perceptual constructs are measured using Likert-type scales, an 

individual’s observed score is a composite summated score, either a summated total score or a 

summated subscale score, which is the sum of an individual’s responses to items comprising the 

Likert scale that define the construct being measured.  In Equation 2, the variance of the observed 

summated scores is calculated for the group of individuals responding to the Likert scale. The 

variance of the errors of measurement, which are assumed to be random, are estimated from the 
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variations among individuals by their responses to each item on the Likert scale. True scores on 

the construct being measured for individuals in the group are unknown; therefore, the variance of 

the true summated scores can only be estimated. 

Reliability is expressed as a coefficient that is the proportion of the variance of the 

observed summated scores that is not attributed to random error variance, which is the ratio of 

estimated variance of unknown true scores to the calculated variance of the observed scores. This 

ratio is depicted in Equation 3. 

Reliability coefficient =   
Variance(True scores)

Variance(Observed scores)
    (3) 

  

Because Equation 2 defines the variance of true scores as the variance of observed scores 

minus the variance of the random errors of measurement, the equation for estimating the 

reliability coefficient is presented in Equation 4. 

 

Reliability coefficient =   
Variance(Observed scores)  −  Variance(Errors) 

Variance(Observed scores)
     (4) 

  

The calculated reliability coefficient is an estimate because one term in the equation – 

variance of the random errors – is an estimate. When constructs are measured by Likert-type 

scales, statistically the reliability coefficient is an estimate of the proportion of variance in the 

observed summated scores that is not attributable to random errors of measurement. Values of the 

calculated reliability coefficient vary from 0.0 to 1.0 with values approaching 1.0 indicating that 

the observed summated scores are relatively free from random errors of measurement (American 

Educational Research Association, American Psychological Association, & National Council on 

Measurement in Education, 1999).  The reliability of a test score is frequently described as the 

dependability, consistency, or stability of the score produced by a particular instrument, which in 

this case is a summated total score or a summated subscale score derived from a Likert-type 

scale. An important point is that reliability of a score derived from a Likert scale is the property 

of a summated score, not a characteristic of the instrument from which the summated score was 

derived. 

 

Estimating Reliability 

 

 Coefficient of stability. For a Likert-type scale, the test-retest procedure estimates 

reliability by calculating the correlation of summated scores administered to the same respondents 

on two different occasions.  Estimating the reliability coefficient by the test-retest procedure 

requires consideration of two possible problems.  First, if the time between the two 

administrations of the instrument is too short, the calculated correlation coefficient may be 

spuriously high due to the effect of recall, if on the second administration of the instrument, 

respondents remember how they responded on the first administration.  Likewise, if the time 

between the two administrations of the instrument is too long, the calculated coefficient of 

stability may be low due to change on the part of respondents for the construct being measured.  

The longer the time between the two administrations, the more likely the construct has changed 

(Isaac and Michall, 1995).When the test-retest procedure is used to estimate reliability, the time 

between the two administrations of the Likert scale should be reported. 

 Internal consistency.  An internal consistency estimate of the reliability of summated 

scores derived from a Likert scale requires only one administration of the instrument.  Internal 

consistency refers to the extent to which there is cohesivness or inter-relatedness among the 

responses to the multiple items comprising the Likert scale.  Cronbach (1951) developed this 

estimate of reliability and named the coefficient alpha (α). The mathematical definition of 
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Cronbach’s α is described by Equation 5 where n equals the number of items comprising the 

Likert scale. 

Cronbach's alpha = 
𝑛

𝑛 − 1
 (1 −  

𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒(𝐸𝑟𝑟𝑜𝑟)

𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒(𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑠𝑐𝑜𝑟𝑒𝑠)
)    (5) 

  

Equation 6 for computing Cronbach’s α (Carmines & Zeller, 1979) indicates that the 

value of the internal consistency estimate of reliability of summated scores is determined by the 

mean of the inter-item correlations among responses to single items on the Likert scale and the 

number of items comprisig the scale.  In Equation 6, n equals the number of items on the scale 

and r is the mean inter-item correlation. 

Cronbach's α = 
𝑛𝑟

1 + 𝑟(𝑛 − 1)
   (6) 

 

The higher the mean inter-item correlation (r),  the higher the value of Cronbach’s α; the more 

items comprising the Likert scale, the higher the value of Cronbach’s α. 

 

 Cronbach (1951) stated that the alpha coefficient is the mean of all possible split-half 

coefficients that can be calculated for a particular instrument.  Carmines and Zeller (1979) 

reported that Cronbach’s α is a conservative estimate of reliability. 

 

Standards for Reliability 

 

 Table 3 reports standards proposed by measurement specialists for reporting and 

interpreting reliability coefficients. 

 
Objectives of the Study 

 

 For the 344 articles reporting quantitative research published in the Journal of 

Agricultural Education from 1995 to 2012 with at least one variable measured by a Likert-type 

scale, the objectives of the study were: 

1. Describe the scores derived from the Likert-type scales that are reported and interpreted. 

2. Describe the reliability coefficients cited in the articles to accompany the Likert scale 

scores reported and interpreted. 

3. Describe whether there is congruence or incongruence between the Likert-scale scores 

reported and interpreted and the reliability coefficients cited. 

 

Procedure 

 

For each of the 344 articles in the target population of articles, the author reviewed each 

article and recorded a Yes(1) or No(0) response for the following questions. 

1. Are scores for responses to single items on the Likert-type scale reported and interpreted? 

2. Is a summated total score for the multiple items comprising the Likert-type scale reported 

and interpreted? 

3. Are summated subscale scores for clusters of items within the Likert-type scale reported 

and interpreted? 

4. Are reliability coefficients cited for single-item scores? If yes, what coefficient is cited? 

5. Is a reliability coefficient cited for a summated total score? If yes, what coefficient is 

cited? 

6. Are reliability coefficients cited for summated subscale scores? If yes, what coefficient is 

cited? 
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Responses to the six questions were used to categorize each article on two factors: Data 

Reported and Interpreted and Reliability Coefficient Cited. This categorization resulted in seven 

categories for the Data Reported and Interpreted factor (see Table 4) and five categories for the 

Reliability Coefficient Cited factor (see Table 5). 

 

Table 3 

 

Standards for Reporting and Interpreting Reliability Coefficients 

Standard Source 

 

For each total or subscore to be interpreted, estimates of 

reliability should be reported. 

 

(American Educational Research 

Association  et al., 1999, p. 31) 

  

Reliability is a property of the scores on a test for a 

particular population of examinees. Authors should 

provide reliability coefficients of the scores for the data 

being analyzed. 

(Wilkinson & The Task Force on 

Statistical Inference, 1999, p. 596) 

  

A high α is desired, but a test need not approach a perfect 

scale to be interpretable. 

(Cronbach, 1951, p. 331) 

  

It would seem desirable to set .90 as a minimum 

reliability coefficient. 

(Likert, 1932, p. 30) 

  

Time and energy can be saved using instruments that 

have only modest reliability, e.g., .70. 

(Nunnally & Bernstein, 1994,               

pp. 264-265) 

  

Reliability should not be below .80. (Carmines & Zeller, 1979, p. 51) 

  

Coefficient α: Exemplary .80 or better; Extensive .70 -

.79; Moderate .60-.69; Minimal <.60 

(Robinson, Shaver, & Wrightsman, 

1991, p. 12-18) 

  

High reliability, test-retest consistency and internal 

consistency: .70 is a minimum figure. 

(Kline, 1998, p. 39) 

  

Reliability of Likert scales tends to be good . . . a 

reliability coefficient of .85 is often achieved. 

(Oppenheim, 1992, p. 200) 

  

A useful rule of thumb is that the reliability should be at 

least .70 or preferably higher. 

(Fraenkel & Wallen, 2000, p. 179) 

  

Look for high positive coefficients e.g., .60 or above (Creswell, 2008, p. 181) 

  

 

 To assess the intra-rater reliability of the author’s coding for the six questions, one year 

after the initial review and rating 10 articles published in Volume 42 (2001) were randomly 

selected for re-review and re-coding by the author.  There was 100 % agreement between the 

initial coding and the re-coding made one year after the initial coding of the 10 articles.  To assess 

inter-rater reliability of the author’s coding regarding the six questions, three professors of 

agricultural education whose expertise includes measurement methodology were asked to review 
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and code two randomly selected articles that had been initially reviewed and coded by the author.  

For each of the three independent raters there was 100 % agreement between the author’s coding 

for the six questions and the coding made by the three professors of agricultural education. 
 

Findings 

 

Objective 1. Likert-scale Scores Reported and Interpreted 

  

In 41% of the 344 articles only single-item scores were reported; however, in an 

additional 23% of the articles single-item scores were accompanied by a summated total score, 

summated subscale scores, or both (seeTable 4).  Only a summated total score, summated 

subscale scores, or both were reported in 35% of the articles.  Single-item scores were reported 

and interpreted in 64% of the 344 articles, whereas, summated scores – either a summated total 

score, summated subscale scores, or both – were reported and interpreted in 59% of the articles. 

 

Table 4 

 

Likert-scale Scores Reported and Interpreted 

 

Likert-scale scores reported and interpreted No. of articles % of articles 

   

Single-item scores only 

 

142 41.3 

Summated subscale scores only 

 

 77 22.4 

Summated total score only 

 

 29  8.4 

Single-item scores and summated subscale scores 

 

 51 14.8 

Single-item scores and summated total score 

 

 21 6.1 

Single-item scores and summated subscale scores and 

summated total score 

  8 2.3 

   

Summated subscale scores and summated total score 

 

 16  4.6 

Articles reporting   

   

Single-item scores 222 64.5 

   

Summated subscale scores 152 44.2 

   

Summated total score   74 21.5 

   

Note. N = 344 articles.   
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Objective 2. Reliability Coefficients Cited 

 

 No reliability coefficient was cited in 30 (9%) of the articles (see Table 5).  Four articles 

(1%) included test-retest correlation coefficients to describe the reliability of single-item mean 

scores and 90% of the articles cited Cronbach’s α coefficients to document the reliability of a 

summated total score or summated subscale scores. 

 

Table 5 

 

Reliability Coefficients Cited for Likert-scale Scores  

Reliability coefficients cited No. of articles % of articles 

   

No reliability coefficient cited 

 

30   8.7 

Test-retest correlation coefficient 

 

  4   1.2 

Cronbach’s α: summated subscale scores 

 

138  40.1 

Cronbach’s α: summated total score 

 

131  38.1 

Cronbach’s α: summated subscale scores and summated 

total score 

  41  11.9 

   

Articles citing   

   

No reliability coefficient  30   8.7 

   

Test-retest correlation coefficient    4   1.2 

   

Cronbach’s α: summated subscale scores 179 52.0 

   

Cronbach’s α: summated total score 172 50.0 

Note. N = 344 articles   

 

 The predominant reliability coefficient cited was a Cronbach’s α coefficient, the 

appropriate internal consistency estimate when either a summated total score or summated 

subscale scores are interpreted. In contrast, only 1.2% of the articles cited a test-retest coefficient 

of stability, the appropriate reliability estimate when single-item mean scores are interpreted. 

 
Objective 3. Interpretation of Likert-scale Scores 

 

 Using the Likert Score Interpretation Matrix displayed in Figure 1, the Likert-scale scores 

reported and interpreted in each of the 344 articles were paired with the corresponding reliability 

coefficients cited in each article to determine whether the interpretations of the scores were 

congruent or incongruent. This analysis resulted in the identification of three mutually exclusive 

groups of articles. 

 96 articles that exhibit Congruent interpretations of Likert-scale scores (see Table 6). 

 157 articles that exhibit Incongruent interpretations of Likert-scale scores (see Table 7). 

 91 articles that exhibit Both Congruent and Incongruent interpretations of Likert-scale 

scores (see Table 8). 
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 Likert-scale score interpreted 

 

Reliability coefficient cited 

Single-item  

scores 

Summated subscale 

scores 

Summated total 

score 

    

No coefficient cited Incongruent Incongruent Incongruent 

    

Test-retest coefficient Congruent Incongruent Incongruent 

    

Cronbach’s α: subscale 

scores 

Incongruent Congruent Incongruent 

    

Cronbach’s α: total score Incongruent Incongruent Congruent 

    

 

Figure 1. Likert Score Interpretation Matrix 

 

Articles that exhibit Congruent Interpretations of Likert-scale scores.  All 

interpretations of Likert-scale scores reported in 96 (27.9%) of the 344 articles were congruent 

(see Table 6).  Four of the 96 articles exhibited congruent interpretations of single-item scores 

that were accompanied by citations of test-retest correlation coefficients documenting the 

reliability of the single-item scores.  In 92 of the 96 articles the Likert-scale scores reported and 

interpreted were a summated total score, summated subscale scores, or both.  Each of the 

summated scores interpreted was accompanied by the appropriate Cronbach’s α coefficient to 

estimate the reliability of the summated score interpreted. 

Articles that exhibit Incongruent interpretations of Likert-scale scores.  All 

interpretations of Likert-scale scores reported in 157 (45.6%) of the 344 articles were 

incongruent.  For 143 (91%) of the 157 articles exhibiting incongruent interpretations, single-item 

responses were reported and interpreted; 19 (12%) of the articles reported and interpreted 

summated scores, either summated subscale scores or a summated total score; and 5 (3%) of the 

articles reported and interpreted both a summated score and single-item scores (see Table 7). 
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Table 6 

 

Articles that Exhibit Congruence of Likert-scale Scores Interpreted and Reliability Coefficients 

Cited 

 

When scores 

reported are: 

 

& 

Reliability coefficients 

cited are:  

No. of 

articles 

% of 

articles 

 

Consequence 

Single-item 

scores only 

 Test-retest correlation 

coefficient 

4 1.2 Congruence: 

Coefficient cited 

corresponds to scores 

reported. 

Summated 

subscale 

scores only 

 Cronbach’s α for 

subscale scores 

53 15.4 Congruence: 

Coefficient 

cited corresponds to 

scores reported. 

Summated total 

score only 

 Cronbach’s α for total 

score 

27  

7.8 

Congruence: 

Coefficient 

cited corresponds to 

scores reported. 

Summated 

subscale scores 

and total 

summated score 

 Cronbach’s α for 

summated scores and 

total score 

12 3.5 Congruence: 

Coefficients 

cited correspond to 

scores reported. 

 Total 96 27.9  

Note. N = 344 articles.    
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Table 7 

 

Articles that Exhibit Incongruence of Likert-scale Scores and Reliability Coefficients Cited  

 

 

When scores 

reported are: 

 

& 

Reliability 

coefficients cited are 

for: 

No. of 

articles 

% of 

articles 

 

Consequence 

Single-item 

scores only 

 Cronbach’s α for 

total score 

66 19.2 Incongruence: No 

reliability coefficients 

cited for scores reported. 

Single-item 

scores only 

 Cronbach’s α for 

subscale scores 

39 11.3 Incongruence: No 

reliability coefficients 

cited for scores reported. 

Single-item 

scores only 

 Cronbach’s α for 

subscale scores and 

total score 

5 1.4 Incongruence: No 

reliability coefficients 

cited for scores reported. 

Single-item 

scores only 

 No reliability 

coefficient reported 

28 8.1 Incongruence: No 

reliability coefficients 

cited for scores reported. 

Single-item 

scores and 

summated total 

score 

 No reliability 

coefficient reported 

2 0.6 Incongruence: No 

reliability coefficients 

cited for scores reported. 

Single-item 

scores and 

summated 

subscale scores 

 Cronbach’s α for 

total score 

3 0.9 Incongruence: No 

reliability coefficients 

cited for scores reported. 

Summated 

subscale 

scores only 

 Cronbach’s α for 

total score 

13 3.8 Incongruence: No 

reliability coefficients 

cited for scores reported. 

Summated total 

score only 

 Cronbach’s α for 

subscale scores 

1 0.3 Incongruence: No 

reliability coefficients 

cited for scores reported. 

 Total 157 45.6  

Note: N = 344 articles.    

  

For 2 of the 19 articles reporting summated scores, incongruence resulted because no 

reliability coefficient was cited; for 17 of the 19 articles, incongruent interpretations resulted 

because summated subscale scores were accompanied by a Cronbach’s α coefficient for a 

summated total score (16 articles) or a summated total score was accompanied by Cronbach’s α 

coefficients for subscale scores (1 article). 

 For 30 (21%) of the 143 articles exhibiting incongruent interpretations of single-item 

responses, no reliability coefficient was cited.  For 133 (79%) of the 143 articles, single-item 

scores were paired with a Cronbach’s α coefficient of internal consistency thereby resulting in an 

incongruent interpretation.  The Cronbach’s α coefficient of internal consistency only estimates 

the reliability of summated (composite) scores; Cronbach’s α does not estimate the reliability of 

single-item scores.  Reporting and interpreting single-item scores derived from a Likert scale is 

contrary to the basic principles of Likert-scale measurement methodology.  Conceptually, scores 

derived from Likert-type scales are composite (summated) scores.  Responses to single items fail 
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to describe adequately a construct that is defined by the multiple items comprising the Likert 

scale (Likert, 1932; McIver & Carmines, 1981; Nunnally & Bernstein 1994; Oppenheim, 1992).  

Also, the principle of aggregation empirically demonstrates that a composite score derived from 

the responses of multiple items is more reliable than responses to single items  (Rushton, 

Brainerd, & Pressley, 1983; Strube 2000).  The interpretation of single-item scores accompanied 

by a Cronbach’s α coefficient is a misinterpretation of the fact that the reliability coefficient cited 

is a property of the test score – that is, the summated score derived from the Likert-type scale,  

not a characteristic of the Likert scale that produced the score.  

 Articles that exhibit Both Congruent and Incongruent interpretations of Likert- 

scale scores.  Of the 91 articles (27.5% of 344) included in this group, 79 articles exhibited both 

congruent and incongruent interpretations of single-item scores, summated subscale scores, or a 

summated total score (see Table 8).  

 Each of the 91 articles exhibited congruent interpretations of summated subscale scores, a 

summated total score, or both because the appropriate Cronbach’s α coefficient was cited for the 

summated scores interpreted.  However, as noted in the notes for Table 8, a Cronbach’s α 

coefficient – usually a Cronbach’s α coefficient for a summated total score – was superfluously 

cited in 20 articles for which the corresponding summated score was not reported and interpreted. 

In the 79 articles that also exhibited incongruent interpretations of Likert-scale scores, 75 

of the articles reported interpretations of single-item scores. As noted for the previously described 

group of incongruent articles (see Table 7), incongruity resulted for this group of articles when 

single-item scores were interpreted. In each article reporting and interpreting single-item scores, 

the Cronbach’s α coefficient cited pertains exclusively to the reliability of summated scores, not 

the single-item scores interpreted.  In 4 or the 79 articles exhibiting incongruent interpretations, a 

summated total score was accompanied by the citation of a Cronbach’s α for summated subscale 

scores. 

 

Summary of findings.  More than one-half (54.4%) of the 344 articles exhibited 

congruent interpretations of Likert-scale scores. Two-thirds (68.6%) of the articles exhibited 

incongruent interpretations.  More than one-fifth (79 articles) exhibited both congruent and 

incongruent interpretations of Likert-scale scores. 

Interpretations of Likert-scale scores were incongruent in 98% of the articles reporting 

single-item scores. When summated subscale scores, a summated total score, or both were 

interpreted, approximately 90% of the articles exhibited congruent interpretations. 

Sixty-five percent (222 articles) of the 344 articles reporting and interpreting single-item 

scores reflected an analysis strategy inconsistent with the basic principles underlying Likert scale 

measurement methodology for quantifying social, psychological, and educational constructs.   

Likert-type scaling requires multiple statements (items) to define the content and meaning of the 

construct being quantified.  The score yielded by a Likert-type scale is a composite (summation) 

of the responses to the multiple items comprising the scale or subscale, not responses to single 

items (Likert, 1932; Kerlinger, 1986; Oppenheim, 1992; Kline, 1986; Babbie, 1999).  With the 

exception of the four articles reporting and interpreting single-item scores that cited a test-retest 

correlation coefficient for each item to document the reliability of single-item responses, 98% of 

the 222 articles reporting and interpreting single-item scores were judged to be incongruent 
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Table 8 

 

Articles that Exhibit Both Congruent and Incongruent Interpretations of Likert-scale Scores 

and the Reliability Coefficients Cited  

 

When scores 

reported are: 

 

& 

Reliability coefficients 

cited are: 

No. of 

articles 

% of  

articles 

 

Consequencea 

Single-item scores 

and subscale scores 

 Cronbach’s α for 

subscale scores 

41 11.9 C: subscale scores 

 I: single-item scores 

Single-item scores 

and subscale scores 

 Cronbach’s α for 

subscale scores and 

total scoreb 

7 2.0 C: subscale scores  

 I: single-item scores                                    

Single-item scores 

and total score 

 Cronbach’s α for 

subscale scoresc and 

total score 

1  0.3 C: total score 

 I: single-item scores                                    

Single-item scores 

and total score 

 Cronbach’s α for total 

score 

18 5.2 C: total score 

 I: single-item scores                                    

Single-item scores 

and subscale scores 

and total scores 

 Cronbach’s α for total 

score 

4 1.2 C: total score 

 I: single-item scores 

and subscale scores 

Single-item scores 

and subscale scores 

and total score 

 Cronbach’s α for 

subscale scores and 

total score 

4 1.2 C: subscale scores 

and total score 

 I: single-item scores                                    

Subscale scores 

only 

 Cronbach’s α for 

subscale scores and 

total scoreb 

11 3.2 C: subscale scores  

 

Total score only  Cronbach’s α for 

subscale scoresc and 

total score 

1 0.3 C: total score  

 

Subscale scores and 

total score  

 Cronbach’s α for 

subscale scores 

4 1.2 C: subscale scores 

 I: total score 

 Total 91 26.5  

Note. N = 344 articles.    
aKey: C = Congruent; I = Incongruent. 
bCronbach’s α coefficient for total score is superfluous; no total score is reported and 

interpreted. 
cCronbach’s α coefficient for subscale scores is superfluous; no subscale scores are reported 

and interpreted. 

 

interpretations since either no reliability coefficient was cited or a Cronbach’s α  

coefficient was cited which pertains to summated scores, not single item scores (see Table 9). 

Ninety percent of the 202 different articles reporting and interpreting a summated total 

score, summated subscale scores, or both were congruent interpretations.  Each summated score 

was paired with its corresponding Cronbach’s α coefficient. When a summated total score was 

interpreted, a Cronbach’s α coefficient for the summated total score was cited; when summated 

subscale scores were interpreted the corresponding Cronbach’s α coefficients were cited.  For the 

27 articles reporting summated scores that exhibited incongruent interpretations – 8 of the 27 

articles exhibited both congruent and incongruent interpretations – the incongruity resulted when 

summated subscale scores were paired with  a Cronbach’s α coefficient for a summated total 
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score, or vice versa.  No reliability coefficient was cited in two articles that reported and 

interpreted summated scores (see Table 9). 

 

Table 9 

 

Summary: Articles Exhibiting  Congruent and Incongruent Interpretations of Likert-scale Scores 

Congruent Interpretations  Incongruent Interpretations 

No. 

articles 

Likert scores 

reported 

Reliability 

coefficient 

cited 

 No. 

articles 

Likert scores 

reported 

Reliability 

Coefficient cited 

       

4 Single-item 

scores 

Test-retest 

coefficient 

 30 Single-item 

scores 

No coefficient 

cited 

       

    188 Single-item 

scores 

Cronbach’s α 

coefficient 

 4 (1.8% of 222 articlesa)  218 (98.2% of 222 articlesa) 

       

116 Summated 

subscale 

scores 

Cronbach’s α 

for 

subscale scores 

   20 Summated 

subscale scores 

Cronbach’s α 

for 

total score 

       

  51 Summated 

total score 

Cronbach’s α 

for 

total score 

    5 Summated 

total score 

Cronbach’s α 

for 

subscale scores 

       

 16 Summated 

total & 

subscale 

Cronbach’s α 

for 

total & 

subscale 

    2 Summated 

total score 

No coefficient 

cited 

183 (90.6% of 202 articlesc)    27b (13.4% of 202 articlesc): 

       

Note. N = 344 articles      
aSingle-item scores were reported and interpreted in 222 of 344 articles; 142 articles reported 

single-item scores only; 80 articles reported both single-item scores and summated scores. 
bBoth congruent and incongruent interpretations were exhibited in 8 articles. 
cSummated scores were reported and interpreted in 202 different articles; 152 articles reported 

summated subscale scores and 74 articles reported a summated total score; 24 articles reported 

both summated subscale scores and a summated total score. 

 

Conclusions 

 

For the population of 706 articles published in the Journal of Agricultural Education from 

1995 to 2012, the Likert scale is an ubiquitous measurement methodology used to quantify 

psychological, social, and educational constructs. 

For the target population of 344 articles published in the Journal of Agricultural Education 

from 1995 to 2012 with variables measured by a Likert-type scale, it is concluded that: 

 Congruent interpretations – agreement between the Likert-scale score interpreted and the 

estimate of reliability cited – are exhibited in slightly more than one-half of the articles; 
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incongruent interpretations – dissonance between the Likert-scale score interpreted and 

the estimate of reliability cited – are exhibited in two-thirds of the articles. 

 When summated scores are interpreted, 9 of each 10 articles exhibit congruent 

interpretations; when single-item scores are interpreted, fewer than 2 of each 10 articles 

exhibit congruent interpretations. 

 The most frequently exhibited incongruity between the Likert-scale score interpreted and 

the reliability coefficient cited occurs when the single-item scores interpreted are 

accompanied by a Cronbach’s α coefficient – a meaningless  combination because the 

Cronbach’s α coefficient of internal consistency is a reliability estimate exclusively 

applicable to summated scores. 

 Reporting and interpreting single-item scores derived from a Likert-type scale violates 

the basic tenets of Likert-scale measurement methodology.  A Likert scale requires 

multiple statements (items) to describe the content and meaning of the construct being 

quantified.  The quantification of a construct requires a composite of an individual’s 

responses to the multiple items comprising the scale, hence scores derived from Likert-

type scales are summated scores. Two propositions undergird Likert scale measurement 

methodology: (a) conceptually, responses to single items do not describe adequately a 

construct that is defined by the content of multiple items, and (b) the empirically 

verifiable principle of aggregation demonstrates that a composite score derived from 

responses to multiple items is more reliable than are responses to single items (Likert, 

1932; McIver & Carmines, 1981; Nunnally & Bernstein, 1994; Oppenheim, 1992).   

 

Recommendations 

 

 It is recommended that university faculties of agricultural and extension education, 

communication, and leadership examine graduate courses and continuing education seminars and 

workshops to insure that authors and potential authors of research published in the Journal of 

Agricultural Education receive instruction regarding the concepts of reliability of measurement 

and the theory and practice of Likert-scale measurement methodology. 

 It is recommended that referees of manuscripts submitted to the Journal of Agricultural 

Education be more diligent in reviewing manuscripts regarding the calculation and analysis of 

test scores derived from Likert scales and the reliability coefficients cited to document the 

reliability of Likert scores reported and interpreted (Roberts, et al., 2011). 

The following strategies and procedures for reporting and interpreting Likert-scale scores are 

recommended2. 

 Construct a frequency table stating each item comprising the Likert scale that records the 

percentage of respondents choosing each option of the response continuum.  Use the 

content of the multiple items comprising the scale and any subscales within the scale to 

describe the meaning and name for the constructs. 

 For each respondent, calculate a summated total score for the multiple items comprising 

the scale and summated subscale scores for any subscales within the Likert scale.  

 Compute and report the appropriate Cronbach’s α coefficient for the summated total 

score and any summated subscale scores.  Specifically identify the Cronbach’s α 

coefficients that correspond to the summated total score and any summated subscale 

scores. 

 For the group of respondents, compute descriptive statistics for the summated total score 

and any summated subscale scores, including central tendency (mean, median, and 

mode), variability (standard deviation and range), skewness, and symmetry (kurtosis).  

                                                 
2 An appendix to the article is available from the author that illustrates, using an actual database, the 

scoring, reporting, analysis, and interpretation strategies recommended. 
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 For the summated total score and any summated subscale scores, construct a frequency 

table or histogram and record as a part of the table or chart the descriptive statistics for 

central tendency, variability, and skewness. 

 In the text accompanying each frequency table or histogram, describe the content and 

meaning of the construct and any subconstructs for the summated total score and 

summated subscale scores that are reported and interpreted. 
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Mathematics Efficacy and Professional Development 

Needs of Wyoming Agricultural Education Teachers  
 

J. Chris Haynes1 and Christopher T. Stripling2 

 

Abstract 

 

School-based agricultural education programs provide contextualized learning environments for 

the teaching of core academic subject matter.  This study sought to examine the mathematics 

efficacy and professional development needs of Wyoming agricultural education teachers related 

to teaching contextualized mathematics.  Wyoming agricultural education teachers were 

moderately efficacious in personal mathematics teaching efficacy and mathematics teaching 

outcome expectancy.  Professional development needs varied based upon the teachers’ self-

efficacy scores.  With that in mind, integrating mathematics concepts from the ACT college 

readiness assessment was found in the top five responses of all mathematics efficacy groups 

reported, while modifying instruction for special needs students was found in the top five 

responses in 3 out of 4 of the mathematics efficacy groups.  Based on the results of this study, 

professional development related to teaching contextualized mathematics would benefit 

Wyoming’s school-based agricultural education teachers and students.    

 

Keywords: STEM, mathematics, math, mathematics efficacy, professional development 

 

The National Research Council’s (2007) publication, Rising Above the Gathering Storm: 

Energizing and Employing America for a Brighter Economic Future, outlined U.S. concern of a 

decline in “the scientific and technological building blocks critical to our economic leadership” 

(p. 3).  The National Research Council revisited these issues in 2010 and reported our position 

had degraded.  The U.S. is considered to be a laggard in K-12 instruction in the industrialized 

world, costing more to educate our children for the future than other countries in the Organization 

for Economic Cooperation and Development (OECD; National Research Council, 2010).  

Currently, talent in science, technology, engineering, and math (STEM) related areas has shifted 

from the U.S. to Asian countries and soon the U.S. will not adequately provide a competent 

STEM workforce to meet the future needs of the nation (Taningco, Mathew, Pachon, & Tomas 

Rivera Policy Institute, 2008).  With an increase in the current specialists in STEM occupations 

situated for retirement in the near future, this is a problem of considerable consequence for the 

economic security of the nation (Taningco et al., 2008; Zollman, 2012). 

Researchers have opined that students in the U.S. are trailing behind their global 

counterparts in science and math competencies (Taningco et al., 2008).  The 2012 Programme for 

International Student Assessment (PISA) determined that “just over one-quarter (26%) of 15-

year-olds in the U.S. do not reach the PISA baseline Level 2 of mathematics proficiency” 

(OECD, 2013, p. 7).  Moreover, Hanushek, Peterson, and Woessmann (2011) reported a 

percentage of U.S. students who are surpassing their peers and exceedingly proficient in 

mathematics, are still found as deficient when compared to OECD countries in the PISA math 

                                                 
1 J. Chris Haynes is an Assistant Professor in the Department of Secondary Education/Agricultural 

Education at the University of Wyoming, McWhinnie Hall 114, Dept. 3374, 1000 E. University Ave., 

Laramie, WY 82071, Email: jhaynes4@uwyo.edu 
2 Christopher T. Stripling is an Assistant Professor in the Department of Agricultural Leadership, Education 

and Communications at the University of Tennessee, 320B Morgan Hall, 2621 Morgan Circle, Knoxville, 

TN 37996-4511, cstripling@utk.edu 
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examination.  Additionally, U.S. students that are found to be excelling in content areas such as 

mathematics are lagging behind other countries entering STEM career occupations (Taningco et 

al., 2008).  This is considerable cause for concern, since “maintaining our productivity as a nation 

depends importantly on developing a highly qualified cadre of scientists, engineers, 

entrepreneurs, and other professionals” (Hanushek, Peterson, & Woessmann, 2011, p. 11).  

The U.S. trails top nations in OECD countries in measured mathematics competencies, 

but improvements in U.S. student scores have been made on international assessments in 

mathematics performance (Hanushek, Peterson, & Woessmann, 2011; Lewis, 1997).  DiMaria 

(2007) reported scores on the National Assessment of Educational Progress (NAEP) in 2003 had 

increased considerably from the last analysis in 2000 in both fourth and eighth grades.  Following 

that, results from the 2004 Long-Term Trend NAEP assessment showed promise "as scores rose 

to substantially higher levels than ever before" (DiMaria, 2007, p. 23).  “What really matters is 

the quality of the day-to-day interaction between teachers and students around a coherent 

curriculum” (Lewis, 1997, p. 70).  As such, a firm understanding of an adapted curriculum 

designed to increase academic performance and meet students’ instructional needs could improve 

math performance in the U.S. (Vigdor, 2013). 

Agricultural education is touted as a practical way to increase student learning in STEM 

areas (Jansen & Thompson, 2008; Phipps, Osborne, Dyer, & Ball, 2008), with mathematics 

competencies targeted as an area that can be emphasized and improved (Stripling & Roberts, 

2012a, 2012b, 2013; Shinn et al., 2003).  Teaching mathematics from a purely procedural stance 

is ineffective; students need an understanding of why math works (Oguntoyinbo, 2012).  

Romberg (1994) stated retention of core-educational concepts can be increased when taught 

through familiar contexts.  As such, contextualized learning through agricultural education can be 

a viable learning tool for students, especially when presented in a rigorous, challenging 

curriculum (Baily, 1998; Nolin & Parr, 2013; United States Department of Education, 2010).   

Jansen and Thompson (2008) contend preservice training in agricultural education needs 

to be rigorous and target interdisciplinary instruction.  In 2012, the Perkins IV Act required career 

and technical education (CTE) teachers to emphasize and incorporate core-curricular content (i.e., 

science, technology, math, English, etc.) in their instruction (Stachler, Young, & Borr, 2013).  

Researchers have documented, that “an implementation of core academics into CTE curricula 

does not constitute a decrease in the degree and effectiveness of the CTE curricula itself or the 

students’ course achievement (Stachler, Young, & Borr, 2013, p. 16), so in effect, math concepts 

can be emphasized in an agriculture curriculum without compromising course content (Parr, 

Edwards, & Leising, 2008; Young, Edwards, & Leising, 2009; Warnick & Thompson, 2007).  As 

such, “teacher preparation and in-service education programs must be revised and expanded to 

develop more competent teachers” (National Research Council, 1988, pp. 6-7).  

Research has asserted both preservice and in-service professional development for 

teachers is an important component to increasing student achievement in high stakes testing 

(DiMaria, 2007).  Others have also identified professional development as an excellent way to 

enhance instruction and student success (Anderson, Barrick, & Hughes, 1992; Foster, Toma, & 

Troske, 2013).  Moreover, a rigorous and well-planned professional development experience for 

both preservice and in-service CTE teachers holds potential to increase academic scores in 

students (Young, Edwards, & Leising, 2008, 2009; Stone, Alfeld, Pearson, Lewis, & Jensen, 

2007).  To that end, the importance of quality professional development opportunities for teachers 

cannot be underestimated, however professional development “that is content-focused, intensive, 

and sustainable” (Stachler, Young, & Borr, 2013, p. 14), while supporting STEM integration in 

CTE courses seldom exists (Birman et al., 2007).  Doolittle and Camp (1999) stated knowledge is 

gained and shared among individuals as a result of active participation in social activities and 

self-reflective experiences, greatly increasing the effectiveness of professional development.   
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However, budgetary constraints of CTE teachers (Anderson, Barrick, & Hughes, 1992) are cause 

for concern in view of the increased funding required for professional development (Desimone, 

2009).   

Ingersoll (2003) indicated in “Is there really a teacher shortage?” that attrition accounts 

for almost half (46%) of all educators who do not complete their first five years in the classroom.  

Swanson and Huff (2010) proposed that an individual’s self-perception of efficacy plays a large 

role in their personal expectations of whether they will succeed or fail; this awareness can have a 

positive or negative outcome on their motivation and personal goals (Tschannen-Moran, 

Woolfolk-Hoy, & Hoy, 1998).  As educators become more entrenched in their instructional 

efficacy, the probability of changing their instructional beliefs becomes low (Bandura, 1997; 

Tschannen-Moran et al., 1998).   

Research has recognized that the thought of taking mathematics courses can cause 

apprehension and concern for some students (Bates, Latham, & Kim, 2011), effectively lowering 

their self-efficacy.  As mathematical self-efficacy and an individual’s performance in math are 

correlated (Hackett & Bentz, 1989), it stands to reason a teacher’s self-efficacy beliefs could 

motivate or potentially hinder student achievement in mathematics (Bandura, 1993).  Persinger 

and Gliem (1987) reported agriculture teachers’ mathematics ability scores were significantly 

related to the scores of their students.  Preservice agricultural education teachers’ self-efficacy 

beliefs related to teaching contextualized mathematics are no different, with the need for 

increased mathematics preparation and skills development necessary before the residency 

experience (Bates et al., 2011; Jansen and Thompson, 2008).  Professional development for both 

preservice and in-service teachers should be developed to build upon and positively develop 

agricultural educators’ self-efficacy and competency in mathematics (Stripling & Roberts, 

2012a). 

 

Theoretical Framework 

 

This study utilizes the theoretical framework of Bandura’s social cognitive theory 

(Bandura, 1986).  Bandura (1986) stated social cognitive theory takes into consideration changes 

that occur cognitively in one’s lifetime.  Social interaction is purported to be responsible for the 

development of most cognitive skills as an individual develops (Bandura, 1986).  Bandura 

asserted human behavior is predisposed by psychological factors experienced during their life, as 

well as their personal experiences gained, both direct and observational.  Andersen and Chen 

(2002) proposed that interpersonal character is comprised of experiences obtained and realized 

through everyday interaction both at work and play.  These experiences are “retained in neural 

codes, rather than being provided ready-made by inborn programming” (Bandura, 1986, p. 22), 

and can be manipulated by significant others (i.e., spouses, parents, brothers, sisters) as well as 

individuals outside of the family unit, such as friends, colleagues, and co-workers.  Therefore, the 

aforementioned social interactions can have an effect on individual experiences (Andersen & 

Chen, 2002).   

Bandura (1997) stated “social cognitive theory encompasses a large set of factors that 

operate as regulators and motivators of established cognitive, social, and behavioral skills” (p. 

35).  Bandura’s (1986) model of triadic reciprocality suggests that  “behavior, cognitive and other 

personal factors, and environmental events all operate as interacting determinants of each other” 

(p. 18).  However, the strengths of the influences of the determinants may differ (Bandura, 1986).  

Stripling and Roberts (2013) operationalized the use of the triadic reciprocality in Investigating 

the Effects of a Math-Enhanced Agricultural Teaching Methods Course, as follows,  “behavior is 

the teaching of contextualized mathematics, external environment is the teacher education 

program, and personal factors are self-efficacy and mathematics ability” (p. 138).  For purposes 

of this study, the model has been amended such that the external environment reflects 

professional development instead of the teacher education program (Figure 1). 
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Figure 1. Triadic reciprocality model.  Adapted from Bandura (1986). 

 

Behavior – Teaching Contextualized Mathematics 

 

Teaching contextualized mathematics through agricultural education has been part of the 

call for increased academic rigor and content through CTE (National Commission on Excellence 

in Education, 1983).  Taylor and Mulhall (1997) established that instruction of contextualized 

mathematics through agriculture provides relevance for learning, while potentially strengthening 

connections between school and community learning environments (Cawelti, 1999; Taylor & 

Mulhall, 1997). 

To that end, a semester-length study focusing on effects of a mathematics-enhanced 

curriculum by Parr, Edwards, and Leising (2006) found an agricultural power and technology 

(APT) course did “significantly affect (p < .05) student performance on a mathematics placement 

test used to determine a student’s need for mathematics remediation at the postsecondary level” 

(p. 89).  Recommendations espoused the need for further implementation of this research over 

longer periods of time (Parr, Edwards, & Leising, 2006).  As such, a year-long study by Young, 

Edwards, and Leising (2008) sought to determine if a contextualized mathematics-enhanced 

curriculum in an APT course would have an effect on student knowledge of mathematical 

concepts.  Students receiving the experimental curriculum when compared to students receiving a 

traditional course realized practical significance in scores over the control group (Young, 

Edwards, & Leising, 2008).  Additionally, Young, Edward, and Leising (2009) desired to know if 

a mathematics-enhanced curriculum in an APT course would have an effect on student technical 

aptitude of the content.  Research including 32 high school APT courses was conducted to test the 

hypothesis, and the Oklahoma Department of CTE online agricultural mechanics competency 

exam was utilized.  Young et al., (2009) determined “that within this population, a math-

enhanced APT curriculum and aligned instructional approach did not significantly diminish (p < 

.05) students’ attainment of technical skills in APT” (p. 123). 

 

Personal Factors  

 

Self-efficacy. According to Bandura (1994), self-efficacy is “people’s beliefs about their 

capabilities to produce designated levels of performance that exercise influence over events that 

affect their lives” (p. 1).  Self-efficacy, particularly teacher self-efficacy, can have an impact upon 

student achievement (Tschannen-Moran & Hoy, 2001).  According to Woolfolk (2007), teacher 

self-efficacy is “a teacher’s belief that he or she can reach even difficult students to help them 

learn” (p. 334).  Teacher self-efficacy “appears to be one of the few personal characteristics of 

teachers correlated with student achievement” (p. 334).  Teacher self-efficacy has been directly 

related to “the extent to which teachers believe they can affect student learning” (Dembo & 
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Gibson, 1985, p. 1).  This effect on student learning can have a positive or negative outcome upon 

the content knowledge and academic success of the student (Tschannen-Moran & Hoy, 2001), 

and is a pronounced contributor to teacher effectiveness (Friedman & Kass, 2002).  

Knobloch and Whittington (2003), sought to determine how the first ten-weeks of the 

school year influenced teacher self-efficacy in agricultural education.  They discovered first year 

teachers experienced a drop in self-efficacy throughout their initial 10 weeks of the academic 

year, with no change occurring between both residency period preservice teachers, and in-service 

teachers in their second and third year (Knobloch & Whittington, 2003).  Group analysis 

indicated the largest inconsistency in teacher self-efficacy occurring between the preservice and 

first year in-service teachers.  Preservice teachers experienced the highest level of efficacy, while 

first year teachers experienced the lowest.  Bandura (1994) postulated that in order to build self-

efficacy, mastery experience was essential for success, as “successes build a robust belief in one’s 

efficacy” (Bandura, 2004, p. 3). 

Self-efficacy studies conducted with both preservice and in-service agricultural educators 

regarding instruction of contextualized mathematics (Jansen & Thompson, 2008; Miller & Gliem, 

1994, 1996; Persinger & Gliem, 1987; Stripling & Roberts, 2012a, 2012b, 2013; Swan, Moore, & 

Echevarria, 2008) has revealed varying levels of self-efficacy.  Since the Michigan State 

University Center for Research in Mathematics and Science Education (2010) has stated that 

students of teachers lacking in mathematical ability are found to be deficient themselves in 

mathematical concepts, improvement of professional development designed to bolster skills of 

both preservice and in-service teachers in contextualized mathematics is important to the 

mathematical competencies and success of our students (Sullivan, 1999). 

Mathematics ability. Deficiencies exist in the content knowledge of the nations’ 

teachers in mathematics (Liu, Rosenstein, Swan, & Khalil, 2008; Oguntoyinbo, 2012; Stewart, 

2002).  Moreover, a substantial amount of research (Adams, 1998; Ball & Wilson, 1990; Even, 

1990; Miller & Gliem, 1996; Wilburne & Long, 2010) as well as Stripling and Roberts (2012a, 

2012b, 2013, in press) indicates this problem exists amid both core content and agricultural 

education preservice teachers similarly, contributing to student academic deficiencies (Sullivan, 

1999).  Stewart (2002) stated that although improvement has been made across all grade levels, 

this success is credited principally to elementary level achievement, as mathematics scores on the 

secondary level have declined.  Haycock (as cited in Stewart, 2002) stated “you don’t have to 

look at the research very long to see that falling short in one area relates to failure in others” (p. 

14).  Moreover, Haycock (as cited in Stewart, 2002) went on to say 

the short supply of mathematically proficient teachers hampers our efforts to dramatically 

raise student achievement, which in turn, produces fewer college students interested in 

entering math fields, leading to a smaller supply of math majors, especially math majors 

who want to become teachers.  It’s a dangerous downward spiral. (p. 14) 

Stripling and Roberts (2012b) stated a mathematics examination used to evaluate competency 

levels of the nation’s preservice teachers uncovered an average score of 38.5% on the assessment, 

supporting the assumptions of Liu et al. (2008) that institutions of higher education are not 

providing a sufficient number of knowledgeable educators with a mathematics background 

adequate to teach mathematics.  More specifically, Stripling, Roberts and Stephens (2014) found 

the nation’s preservice teachers were not proficient in 10 of 13 nationally cross-referenced 

agricultural mathematics standards and called for research to investigate why and to find the most 

appropriate strategies for increasing relevant mathematics subject matter knowledge.   

 

External Environment – Professional Development 

 

An absence of sustained professional development opportunities for both preservice and 

in-service teachers has been documented as contributing to deficient student learning (Darling-

Hammond, 1996).  New educational objectives increasingly incorporated in agricultural 
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education, especially in science and mathematics, have emphasized a need for extensive, high 

quality professional development in this area, designed to contribute to the success of both the 

teacher and the academic success of the student (Jansen & Thompson, 2008).   

Wilson and Flowers (2002) sought to describe and compare teacher self-efficacy of those 

participating in either a zero, five, or seven day professional development treatment “in teaching 

agricultural biotechnology skills, controversial issues, and content” (p. 132).  This quasi-

experimental study found no statistically significant differences in self-efficacy between those 

attending the five or seven day training.  Conversely, a statistically significant difference existed 

between those participating in professional development and those not receiving the treatment 

(Wilson & Flowers, 2002).  To that end, there was a statistically significant increase in self-

efficacy related to instruction of the curriculum and associated agricultural biotechnology skills.  

Wilson and Flowers recommended training for teachers should exist in agricultural biotechnology 

curriculum integration and the rigorous application of hands-on laboratory experiences.  

Similarly, Young (2006) purported a direct relationship exists between high quality professional 

development and the academic success of students.  With an increase in teacher support seen as 

necessary to successful integration and emphasis of core academic content in agricultural 

education (Ulmer et al., 2013; Wilson & Curry, 2011), the significance of this research cannot be 

underestimated. 

 

Purpose and Objectives 

 

The purpose of this study was to examine the mathematics efficacy and professional 

development needs of Wyoming agricultural education teachers related to teaching contextualized 

mathematics.  The following objectives framed this study: 

1. Describe the personal mathematics teaching efficacy of Wyoming agricultural education 

teachers. 

2. Describe the mathematics teaching outcome expectancy of Wyoming agricultural 

education teachers. 

3. Determine the professional development needs of Wyoming agricultural education 

teachers related to teaching contextualized mathematics.  

4. Describe the differences, if any exist, in professional development needs related to 

teaching contextualized mathematics based upon personal mathematics teaching efficacy 

and mathematics teaching outcome expectancy.  

 

Methods 

 

The research design for this descriptive study was a one-shot case study (Campbell & 

Stanley, 1963), which was conceptualized as a slice in time (Oliver & Hinkle, 1982).  The target 

population was all school-based agricultural education teachers (N = 53) in Wyoming.  Contact 

information for all 53 Wyoming agricultural education teachers was provided by the Wyoming 

FFA State Advisor.  Data were collected during the fall 2013 semester using the Qualtrics online 

survey platform.  Dillman, Smyth, and Christian’s (2009) web survey implementation procedures 

guided the multiple contacts made with the agricultural education teachers.  Dillman et al. stated 

little research exists on the optimal combination of contacts and suggested additional contacts are 

not needed when responses per contact stalls.  Thus, six emails were sent to the entire target 

population: (a) pre-notice, (b) email with a link to the survey, (c) three reminder emails with a 

link to the survey, and a (d) final email with a link to the survey announcing the end of the study.  

Data were collected from 33 (62.3%) agricultural education teachers.  Data from two agricultural 

education teachers were excluded from the study due to missing data.  Thus, the exclusion of two 

teachers resulted in a sample size of 31 or 58% of the target population.  Since a 100% response 

rate was not achieved, to examine the external validity of the results to the target population, we 
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compared early to late respondents (Ary, Jacobs, Sorensen, & Walker, 2014) on all items and 

compared respondents to the target population for the only known demographic variable – 

gender.  Chi-square tests or Fisher’s exact tests were utilized for nominal data and MANOVA 

was used for interval data.  We would like to note, the small sample size, a product of a small 

target population, limits statistical power when comparing early to late respondents.  Therefore, 

early respondents were considered the first 16 to respond, and late respondents the final 15 to 

respond.           

The sample was representative of the target population regarding gender.  One significant 

difference was found when comparing early and late respondents; respondents differed in how 

often they taught mathematics concepts in their agricultural education classes (p = .05).  Late 

respondents were more likely to report teaching mathematics every day or several times a month, 

and early respondents were more likely to report teaching mathematics several times a week.  

Thus, the implications of the differences were mixed, and we believe there is no practical 

significance.  Furthermore, significant differences were not found for the following variables 

when comparing early and late respondents: (a) gender, (b) age, (c) ethnicity, (d) years of 

teaching experience, (e) like or dislike of mathematics, (f) grade level taught, (g) highest degree 

obtained, (h) highest level of mathematics successfully completed in high school, and (i) highest 

level of mathematics successfully completed in college.  Based on these findings, the sample 

appears unbiased and representative of the target population; therefore, we believe the results of 

this study are generalizable to the target population.   

The Mathematics Teaching Efficacy Beliefs Instrument (MTEBI; Enochs, Smith, & 

Huinker, 2000) and a researcher-developed questionnaire were used to collect data.  The MTEBI 

(Enochs et al., 2000) is comprised of two scales that measure the constructs personal mathematics 

teaching efficacy (PMTE) and mathematics teaching outcome expectancy (MTOE).  Based on 

Enochs, Smith, and Huinker (2000), PMTE is defined as self-belief in one’s ability to teach 

mathematics, and MTOE is defined as one’s ability to bring about a desired learning outcome as a 

result of mathematics instruction.  The PMTE scale consists of 13 items, and the MTOE scale 

consists of 8 items.  All items use a 5-point rating scale (1 = strongly disagree to 5 = strongly 

agree).  The following item was modified by removing the word elementary: “I understand 

mathematics concepts well enough to be effective in teaching elementary mathematics” (Enochs 

et al., 2000, p. 201).  Enochs et al. reported confirmatory factor analysis indicated the two 

constructs were independent.  Additionally, Enochs et al. stated reliability analysis produced 

Cronbach’s alpha coefficients of .88 for PMTE and .75 for MTOE.  Construct scores were 

calculated by computing a summated mean of corresponding items after reverse coding items 3, 

6, 8, 15, 17, 18, 19, and 21.  Post-hoc reliabilities for PMTE and MTOE were .87 and .72, 

respectively.  These measures of internal-consistency are acceptable give the nature of the 

constructs and present reliabilities on comparable measures (Ary et al., 2014).   

The researcher-developed questionnaire consisted of 33 items.  Twenty items asked 

teachers to provide their perceived levels of knowledge and relevance on competencies related to 

teaching contextualized mathematics or math embedded in the Wyoming agricultural education 

career pathways.  Knowledge and relevance items were measured using a 5-point rating scale (1 = 

low knowledge or relevance and 5 = high knowledge or relevance).  Post-hoc reliability was 

assessed for the aforementioned items using Cronhach’s alpha (α = .96).  The remaining 13 items 

consisted of 10 demographic questions and three survey questions related to professional 

development delivery preferences, like or dislike for mathematics, and how often the participants 

taught mathematics concepts.  Face and content validity was established by an expert panel 

consisting of three agricultural education faculty and two high school agricultural education 

teachers.  Based on the recommendations of the expert panel, one item was revised for clarity. 

Data were analyzed using IBM SPSS version 20.  Descriptive statistics (i.e., frequencies, 

percentages, and means) were used to describe the demographic and mathematics efficacy data. 

Additionally, based on Enochs et al. (2000), low, moderate, and high self-efficacy was defined as 
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1.00 to 2.33, 2.34 to 3.67, and 3.68 to 5, respectively.  To describe the professional development 

needs, mean weighted discrepancy scores (MWDS; Borich, 1980) were used.      

 

Findings 

 

Objective 1: Describe the Personal Mathematics Teaching Efficacy of Wyoming 

Agricultural Education Teachers 

 

The summated mean for PMTE was 3.56 (SD = 0.48) with a range of 2.46 to 4.38 on a 5-

point scale.  Sixteen of the agricultural education teachers (51.6%) possessed moderate PMTE, 

and 15 (48.4%) possessed high PMTE.  None of the agricultural education teachers possessed low 

personal mathematics teaching efficacy (Table 1).    

 

Objective 2:  Describe the Mathematics Teaching Outcome Expectancy of Wyoming 

Agricultural Education Teachers 

 

The summated mean for MTOE was 3.49 (SD = 0.49) with a range of 2.50 to 4.45 on a 5-

point scale.  Nineteen (61.3%) of the agricultural education teachers possessed moderate MTOE, 

and 12 (38.7%) possessed high MTOE.  None of the agricultural education teachers possessed 

low mathematics teaching outcome expectancy (Table 1).      

 

Table 1 

 

Mathematics Efficacy Scores   

   Low Moderate High 

Scale M SD f % f % f % 

Personal Mathematics Teaching Efficacy 3.56 0.48 0 0.0 16 51.6 15 48.4 

Mathematics Teaching Outcome Expectancy  3.49 0.49 0 0.0 19 61.3 12 38.7 

Note. 1.00 to 2.33 = low efficacy, 2.34 to 3.67 = moderate efficacy, 3.68 to 5 = high efficacy.  

 

Objective 3:  Determine the Professional Development Needs of Wyoming Agricultural 

Education Teachers Related to Teaching Contextualized Mathematics 

 

The top five rated professional development items were (a) integrating math content from 

the ACT into agricultural instruction (MWDS = 1.94), (b) modifying math instruction for special 

needs students (MWDS = 1.77), (c) locating and selecting reference materials related to math 

instruction (MWDS = 1.32), (d) teaching math concepts embedded in the plant science pathway 

(MWDS = 1.29), and (e) teaching math concepts embedded in the natural resource management 

pathway (MWDS = 1.10).  The professional development items MWDS ranged from –0.86 to 

1.94.  A complete list of professional development items and MWDS are found in Table 2.     
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Table 2  

 

Professional Development Mean Weighted Discrepancy Scores 

 Knowledge Relevance 

 Item M SD M SD MWDS 

Integrating math content from the ACT into 

agricultural instruction  

2.64 0.95 3.24 1.05 1.94 

Modifying math instruction for special needs students 2.60 0.87 3.16 0.90 1.77 

Locating and selecting reference materials related to 

math instruction 

2.74 1.18 3.17 1.03 1.32 

Teaching math concepts embedded in the plant science 

pathway  

3.35 1.11 3.70 1.15 1.29 

Teaching math concepts embedded in the natural 

resource management pathway 

3.48 1.04 3.78 1.00 1.10 

Designing curricula that utilize agriculture as a context 

for teaching math concepts 

3.20 1.32 3.48 0.92 0.97 

Utilizing the common core math standards in 

agricultural instruction 

3.04 1.02 3.32 0.69 0.93 

Motivating students to learn math concepts embedded 

in the agriculture and natural resources cluster 

3.48 0.96 3.72 0.98 0.89 

Developing lesson plans that utilize agriculture as a 

context for teaching math concepts 

3.36 1.08 3.56 0.87 0.71 

Teaching math concepts in laboratory settings (ex. 

Land lab, greenhouse, garden, ag mechanics lab, etc.) 

3.83 0.94 3.96 1.07 0.48 

Teaching math concepts using instructional technology 3.08 0.86 3.16 0.99 0.25 

Teaching math concepts embedded in the agriculture 

business pathway 

3.89 0.97 3.91 1.04 0.16 

Teaching math concepts embedded in the animal 

science pathway 

3.78 1.00 3.83 1.11 0.15 

Collaborating with math teachers 2.84 1.21 2.88 1.20 0.13 

Collaborating with other agriculture teachers related to 

math instruction 

3.04 1.14 3.04 1.21 0.00 

Teaching math concepts embedded in the agricultural 

mechanics pathway 

3.39 1.12 3.39 1.37 0.00 

Teaching personal financial management 4.00 0.90 4.00 0.90 0.00 

Teaching SAE financial record-keeping 4.09 1.04 4.04 1.02 -0.18 

Teaching math concepts embedded in career 

development events 

3.87 1.01 3.83 1.11 -0.38 

Utilizing agriculture as a context for teaching math 

concepts 

3.84 0.90 3.60 0.82 -0.86 

 

 

Objective 4:  Describe the Differences, If Any Exist, in Professional Development Needs 

Related to Teaching Contextualized Mathematics Based Upon Personal Mathematics 

Teaching Efficacy and Mathematics Teaching Outcome Expectancy. 

 

Similarities and differences were present in mathematics professional development needs 

based upon Wyoming agricultural education teachers’ PMTE and MTOE.  The top five rated 

professional development items for each group (high/moderate PMTE and high/moderate MTOE) 
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are presented in Table 3.  One item was rated in the top five of all groups – Integrating math 

content from the ACT into agricultural instruction.  One item was found in the top five of every 

group except moderate PMTE – Modifying math instruction for special needs students.  Three 

items were only found in the moderate groups – (a) utilizing the common core math standards in 

agricultural instruction, (b) locating and selecting reference materials related to math 

instruction, and (c) developing lesson plans that utilize agriculture as a context for teaching math 

concepts.  Designing curricula that utilize agriculture as a context for teaching math concepts 

was only found in the moderate PMTE group.  In regard to high efficacy, two items were found 

only in the high groups – (a) Teaching math concepts embedded in the plant science pathway and 

(b) teaching math concepts embedded in the natural resource management pathway.  Lastly, one 

item was only found in the high PMTE group (motivating students to learn math concepts 

embedded in the agriculture and natural resources cluster), and one item in the high MTOE 

group (collaborating with math teachers).     

      

Table 3 

 

Difference in Professional Development Needs Based Upon Mathematics Efficacy  

Group Item MWDS 

Moderate 

PMTE 

Utilizing the common core math standards in agricultural instruction 2.55 

Integrating math content from the ACT into agricultural instruction  2.49 

Locating and selecting reference materials related to math instruction 2.44 

Developing lesson plans that utilize agriculture as a context for 

teaching math concepts 

1.92 

Designing curricula that utilize agriculture as a context for teaching 

math concepts 

1.87 

High PMTE Teaching math concepts embedded in the plant science pathway  1.85 

Modifying math instruction for special needs students 1.84 

Integrating math content from the ACT into agricultural instruction  1.35 

Teaching math concepts embedded in the natural resource management 

pathway 

0.69 

Motivating students to learn math concepts embedded in the 

agriculture and natural resources cluster 

0.31 

Moderate 

MTOE 

Locating and selecting reference materials related to math instruction 1.48 

Utilizing the common core math standards in agricultural instruction 1.33 

Integrating math content from the ACT into agricultural instruction  1.30 

Modifying math instruction for special needs students 1.26 

Developing lesson plans that utilize agriculture as a context for 

teaching math concepts 

1.19 

High MTOE Integrating math content from the ACT into agricultural instruction  2.92 

Modifying math instruction for special needs students 2.53 

Teaching math concepts embedded in the natural resource management 

pathway 

2.52 

Teaching math concepts embedded in the plant science pathway  1.64 

Collaborating with math teachers 1.28 

 

Conclusions and Recommendations 

 

A majority of Wyoming agricultural education teachers were moderately efficacious in 

personal mathematics teaching efficacy, which is not consistent with Jansen and Thompson 

(2008) and Swan, Moore, and Echevarria (2008).  These studies reported agricultural education 
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teachers were very efficacious or completely confident in their ability to teach mathematics 

concepts.  However, 48.4% of the agricultural education teachers in this study were highly 

efficacious.  This suggests there are approximately an equal number of agricultural education 

teachers in Wyoming with high or moderate personal mathematics teaching efficacy.  According 

to Bandura (1997), self-efficacy influences behavior.  Thus, theoretically, being highly 

efficacious in PMTE should positively impact the teaching of contextualized mathematics in 

Wyoming’s school-based agricultural education programs; on the other hand, being moderately 

efficacious may negatively impact the teaching of contextualized mathematics, potentially 

contributing to attrition rates as posited by Ingersoll (2003).  Future research should be conducted 

to determine why approximately an equal number of teachers are moderately or highly 

efficacious in PMTE, and determine if moderate self-efficacy negatively impacts the teaching of 

contextualized mathematics.  Insight into the development of PMTE would aid in the planning of 

professional development for agricultural education teachers, in turn, leading to increased student 

achievement and success as postulated by DiMaria (2007), Anderson, Barrick, and Hughes 

(1992), and Foster, Toma, and Troske (2013).  Additionally, this information would be valuable 

to teacher educators in modifying/designing teacher education curricula and experiences, helping 

to deter low self-efficacy levels of first year in-service teachers as found by Knobloch and 

Whittington (2003). 

  In regard to mathematics teaching outcome expectancy, a majority of the agricultural 

education teachers were moderately efficacious in MTOE.  We were unable to find any literature 

that examined the MTOE of agricultural education teachers, and thus we were unable to compare 

our finding with prior research.  As a result, research is warranted to investigate the MTOE of 

both preservice and in-service agricultural education teachers.  Research should also be 

conducted to understand the development of MTOE and determine why Wyoming agricultural 

education teachers are moderately efficacious in MTOE.  This research is vital since self-efficacy 

influences behavior (Bandura, 1997).  Theoretically, being moderately efficacious in MTOE may 

negatively impact the teaching of contextualized mathematics found in the Wyoming agricultural 

education curricula.  The aforementioned research will also aid the planning of professional 

development for agricultural education teachers and can be used to guide experiences offered in 

agricultural teacher education programs.                       

To that end, the professional development needs varied based upon the teachers’ PMTE 

and MTOE.  Integrating mathematics concepts from the ACT was found in the top five of all the 

mathematics efficacy groups.  Modifying instruction for special needs students was found in the 

top five of 3 out of 4 mathematics efficacy groups.  We recommend professional development 

related to the mathematics concepts from the ACT and modifying instruction for special needs 

students are offered in Wyoming.  Congruently, research is needed to evaluate this professional 

development and determine the most effective design and format.  Additionally, based upon the 

results of this study, teachers with moderate efficacy would benefit from professional 

development related to common core mathematics, locating and selecting mathematics reference 

material, and designing lesson plans that utilize agriculture as a context for teaching mathematics 

found naturally in the Wyoming secondary curricula.  Teachers with high efficacy would benefit 

from professional development on teaching specific mathematics concepts found in the natural 

resource management and plant science pathways, collaborating with math teachers, and 

motivating students to learn mathematics found in the agriculture and natural resources curricula.  

These findings suggest teachers with moderate efficacy are more concerned with procedural 

elements or task (e.g., locating reference material, developing lesson plans) of teaching 

contextualized mathematics, and high efficacy teachers are more concerned with improving 

pedagogical content knowledge and collaborating with math teachers.  Future research should 

seek to determine if other populations of agricultural education teachers possess similar beliefs 

and professional development should be tailored accordingly.  To that end, Bandura (1997) 

purported the external environment influences behavior.  Thus, in the context of this study, 
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professional development in the aforementioned areas should positively influence the teaching of 

contextualized mathematics in Wyoming.  Future research should seek to quantify the effect of 

professional development on PMTE and MTOE.  Research related to the teaching of 

contextualized mathematics, mathematics efficacy, and mathematics professional development 

may prove to be invaluable in developing school-based agricultural education teachers and 

preservice agricultural education teachers that are prepared to teach the mathematics concepts 

found naturally in the agricultural curricula, developing students’ competence in STEM, and 

closing the gap on international assessments in mathematics.   

In summary, research is needed to investigate the development of mathematics self-

efficacy in agricultural education teachers.  To that end, the mathematics self-efficacy of 

Wyoming agricultural education teachers can be improved.  Since professional development 

needs varied based on mathematics self-efficacy, professional development in Wyoming should 

be tailored to maximize the effect of professional development on the agricultural education 

teachers’ mathematics competence and student achievement.                      
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Abstract 

 

To meet the needs of the 21st century student, college instructors have been challenged to 

transform their classrooms from passive to active, “minds-on” learning environments.  This 

qualitative study examined an active learning approach known as a flipped classroom and sought 

to explore student perceptions of flipping a teaching methods course required in an agricultural 

teacher education program.  Students offered mixed perceptions about this flipped class.  The 

emergent themes included: (a) positive aspects of online lecture, (b) technological issues, (c) 

positive aspects of classroom learning activities, (d) negative aspects of classroom learning 

activities, and (e) student beliefs regarding the flipped classroom approach.  Based on the 

findings from this study, a flipped classroom approach seems to have promise as a model for 

delivering a teaching methods class.  As a result, we suggest other instructors of similar courses 

attempt a flipped classroom approach to test the model in other contexts.      

              

Keywords: teaching methods, flipped classroom, student perceptions  

 

Complexities of the 21st century require instructors to be innovative thinkers when 

developing and delivering courses in postsecondary education.  Instructors face several 

challenges when developing meaningful learning environments for students and are required to 

make decisions based on the goals and objectives of the course (McCarthy & Anderson, 2000).  

To meet the needs of students in the 21st century, the National Research Council (2009) 

challenged college instructors to move beyond passive learning environments to more active 

learning environments.  Furthermore, recent technological advancements, social media 

interactions, massive open online courses (MOOC), and the increased need for students to be 

critical thinkers and problem solvers has greatly impacted course development and structure 

(Martin, 2012). 
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The role of the teacher has shifted from the sole source of knowledge to the facilitator of 

the learning process in an active learning environment (Phipps, Osborne, Dyer, & Ball, 2008; 

Schunk, 2012). Student learning can be enriched by incorporating constructive activities utilized 

outside the classroom (Kuh, Schuh, Whitt, & Associates, 1991).  Structuring courses to increase 

variability in content delivery can enhance student cognitive engagement (Rosenshine & Furst 

1971).  In the majority of college classrooms, the instructor talks and the student listens (King, 

1993). The instructor transmits knowledge to the student, much like pouring water into an open 

container, in this case – the brain of the student (King, 1993). The transmittal model has become 

an antiquated method in teaching and learning and is not effective for developing the active 

learning techniques, critical thinking, and problem solving skills required by the 21st century 

learner (King, 1993). In order to render effective classroom instruction, instructors should design 

classroom activities to utilize active learning strategies, escalate student cognition, and maximize 

student engagement (King, 1993).  Appropriate class interactions utilizing discussion and 

questioning strategies can increase student attentiveness and critical thinking skills (Blosser, 

2000). Subject matter knowledge and basic skills are important building blocks for the broader 

competencies gaining value in the 21st century (Jerald, 2009).  

 

This study examined one approach to implementing a variety of active and interactive 

learning activities to the learning environment, a flipped classroom. Specifically, this study 

investigated the impacts of using a flipped classroom model in an undergraduate agricultural 

education teaching methods course. This instructional model aligns with the AAAE National 

Research Agenda in examining meaningful, engaged learning in all environments, thus leading to 

increased achievement, life and career readiness, and professional success (Doerfert, 2011). The 

flipped classroom model utilizes educational technologies to shift traditional teacher-centered 

activities, such as lecture, to an online format for students to complete prior to scheduled class 

time (Conner, Stripling, Blythe, Roberts, & Stedman, 2014). Doing so provides an opportunity 

for students to gain background and lower level content knowledge outside of class, on their own 

(Conner et al., 2014).  In-class time is then used by the instructor to engage students in more 

cognitively demanding, student-centered activities (Conner et al., 2014). As with the 

implementation of any innovative teaching approach, it is advisable to examine the outcomes to 

assess the process and complete the feedback loop. One important piece of this process is 

examining perceptions of the learners who experienced the innovation (Conner et al., 2014). 

 

Literature Review and Conceptual Framework 

 

In 2000, Baker introduced the first flipped classroom model into higher education by 

shifting course lecture notes to an online format and capitalizing on in-class time for collaborative 

student-centered activities.  Technological advancements provide many opportunities to improve 

the flipped classroom model specifically in relation to the impacts on student learning (Conner et 

al., 2014). Various new information technology resources aid instructors with strategies to flip 

their course structure (Martin, 2012).  

 

The quality and structure of online lectures and recordings for a course are key 

components for motivating students to participate in learning experiences outside of scheduled 

class time, thus improving student learning outcomes (Conner et al., 2014). The out of class 

learning experience must be directly linked to the desired outcome of the instruction (Lage et al., 

2000). When implementing the flipped classroom approach, instructors establish the expectation 

for students to come to class prepared to discuss and expand upon information from out of class 

learning experiences (Lage et al., 2000).  In a flipped classroom, in-class activities can include 

homework, quizzes, problem solving and group work facilitated by the instructor (Gardner, 
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2012). Notably, along with appealing to multiple learning styles, an additional strength of the 

flipped classroom model is the increase in faculty-student interaction (Lage et al., 2000). 

Acquiring skills required for the 21st century workforce require students to take 

ownership of their learning. Lage et al. (2000) found a flipped classroom model can enhance 

student motivation, and since students determined the flow of the instruction, they felt more 

responsible for their learning. Gardner (2012) also reported student self-regulation of learning 

contributed positively to learning outcomes in a flipped classroom.  

 

Within the classroom, multiple opportunities for interaction between the teacher and the 

student occur. Roberts, Stripling, and Estepp (2010) conceptualized this idea in their Taxonomy of 

Learning Activities model.  

 
Figure 1. Illustration of the Taxonomy of Learning Activities Model (Roberts et al., 2010) 

 

The flipped classroom approach to instruction focuses on learning activities described by 

Roberts et al. (2010) as social and student-centered activities.  As is illustrated in Roberts et al.’s 

model, student autonomy increases from teacher-centered to social interaction to student-centered 

activities, and thus, the instructor has less control of the learning environment.  In a more student 

controlled learning environment, the instructor’s role shifts to that of a facilitator who guides and 

assists the learner in the learning process. In a flipped classroom, the majority of in-class time is 

used for social and student-centered activities, and therefore creates an active, rather than passive, 

learning environment for students (Conner et al., 2014).  

 

Implementation of the flipped classroom model requires additional planning and 

preparation time for instructors and assumes students have access to a computer and the internet 

(Gardner, 2012). Gardner (2012) also emphasized the importance of student engagement in the 
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online segments of the flipped classroom model and encouraged instructors to include a 

mechanism to assure student engagement in the online content and preparation for in-class 

activities. Moreover, students may require additional technical assistance to make sure they can 

fully engage with the online content (Gardner, 2012). Strayer (2007) noted the importance of 

instructor motivation to provide opportunities for active, rather than passive, participation during 

scheduled class time. The flipped classroom model in an undergraduate level statistics course 

yielded mixed reactions on the course structure compared to a traditional class (Strayer, 2007).  In 

an agricultural education teaching methods course, findings from Conner et al. (2014) were 

consistent with Strayer, (2007). Student perceptions of the flipped classroom model were mixed 

and somewhat perplexing (Conner et al., 2014). In both studies, overall, a high level of student 

satisfaction was reported. (Conner et al., 2014), findings suggested students perceived an increase 

in their pedagogical knowledge as a result of the implementation of the flipped classroom model 

in the teaching methods course. 

 

Purpose 

 

Following a recommendation from Conner et al. (2014), this study served to replicate a 

previous study that focused on student perceptions of flipping a classroom. The purpose of this 

study was to explore student perceptions of flipping a teaching methods course within the 

agricultural education curriculum at the University of Florida.  

 

Qualitative Perspective 

 

Ontological Perspective 

 

 Ontology is referred to as the study of being and construction of realities (Crotty, 2010).  

Crotty posited that ontology provides qualitative research with the what is to the theoretical and 

epistemological perspectives.  This study utilized the ontological perspective of realism. 

Schwandt (1997) stated that realism “is the doctrine that there are real objects that exist 

independently of our knowledge of their existence” (p. 133).  Furthermore, realism suggests that 

an individual’s reality is developed through interactions between the individual and the physical 

world (Turner, 2008).  Therefore, individuals occupy a constructed reality that is influenced 

through their perceptions and interpretations of the physical world (Crotty, 2010).   

 

Epistemological Perspective 

 

 Epistemology “is the study of the nature of knowledge and justification” (Schwandt, 

1997, p. 39).  Crotty (2010) further suggested that the epistemology of a research study is firmly 

embedded within the theoretical perspective and research methodology.  This study utilized a 

constructionism epistemological perspective.  Patton (2002) stated that an individual’s reality “is 

not real in an absolute sense, as the sun is real, but is ‘made up’ and shaped by cultural and 

linguistic constructs” (p. 96).  Therefore, an individual’s reality is constructed through interaction, 

interpretation, and construction of meaning from a human’s ability to interact with their personal 

reality (Crotty, 2010).   

 

Theoretical Perspective 

 

 A theoretical perspective is “an elaboration … of the assumptions brought to the research 

task and reflected in the methodology as we understand and employ it” (Crotty, 2010, p.7).  Koro-

Ljungberg, Yendol-Hoppey, Smith, and Hayes (2009) further stated that a study’s theoretical 

perspective “could serve as one possible identifier, as a proxy, or as an explicit connection to the 
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researchers’ epistemological awareness” (p. 688).  This study employed the theoretical 

perspective of social-constructivism.  Crotty (2010) stated that a social-constructivistic 

perspective should be utilized if the participants “enter social milieu in which a ‘system of 

intelligibility’ prevails” (Crotty, 2010, p.  54). Denzin and Lincoln (2000) defined social-

constructivism as an individual’s construction of knowledge and meaning through social 

interaction with the examined phenomenon.  Further, Crotty (2010) stated that social interaction 

must take place, in order for meaning and knowledge to become established between human 

beings.  

 

Researcher Subjectivity 

 

 When conducting qualitative research, the subjectivity statement provides the 

researcher(s) an opportunity to describe and explore their personal subjectivity towards the 

phenomenon being researched (Preissle, 2008).  The six researchers involved in this study were: 

(a) two agricultural education doctoral students, (b) two assistant professors of agricultural 

education (one was a doctoral student at the time of the study), (c) one associate professor of 

agricultural leadership, and (d) one professor of agricultural education.  The researcher who 

conducted the focus groups has expertise in moderating focus groups and had no interaction with 

the course that was examined within the study.  Five of the six researchers were formally 

prepared as teacher educators and taught school-based agricultural education in the public school 

system.  Further, four of the six researchers were actively engaged in the instruction of the course 

content, both online and face-to-face components.  One of the researchers was the lead instructor 

of the course, while three of the researchers were teaching assistants.  Finally, four of the six 

researchers were involved in previous research that examined the utilization of the flipped 

classroom instructional strategy within an agricultural education teaching methods course.  

 

Methods 

 

Description of Participants 

 

 Participants of this study consisted primarily of junior and senior agricultural education 

preservice teachers at the University of Florida enrolled in a teaching methods course during the 

fall of 2012. Participants also included one horticultural science student who wanted to learn 

about teaching and four agricultural education graduate students working on teacher certification. 

The 32 participants included 22 females and 10 males. In an effort to keep all of the 

seniors/graduate students together and the juniors together for the focus groups, the researchers 

decided to use two large focus groups. Group one was comprised of 11 seniors and four graduate 

students totaling 15 participants and group two was comprised of 17 juniors. The juniors were 

taking this course as part of their first year of agricultural education courses, while the seniors and 

the graduate student were taking this course the semester prior to their student teaching 

experience. The students were not required to participate in the study and were given the 

opportunity to opt out the study.  Each student was assigned a letter and a number for the purpose 

of data reporting. The letter J was used for the juniors and the letter S was used to represent the 

seniors and the graduate students. 

 

Description of the Class 

 

The course used in this study was Teaching Methods in Agricultural Education. This 3 

credit-hour course is typically taken during the junior or senior year of a student’s degree 

program. The time of this investigation was the second instance the course was delivered in a 

flipped format. The course met two times each week face-to-face, once in the lecture section 
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attended by all students and once in lab sections attended by a smaller set of students. The lecture 

section focused on instruction and concept attainment. Lab sections focused on microteaching 

presentations by students. The flipped portion of this course included nine online modules. Each 

online module included a recorded lecture by the instructor focused on a specific teaching method 

and several video examples of students delivering a microteaching presentation using that 

method. The video examples consisted of microteaching examples of two agriculture teachers 

when they were preservice teachers in the same Teaching Methods in Agricultural Education 

course. Class time gained by using the online lectures was used for a variety of activities 

including: (a) example lessons presented by teaching assistants, (b) in-class planning time, (c) 

impromptu presentations by students, and (d) discussion of teaching methods. Additionally, 

students selected topics for their microteachings in the lecture portion of the course. Each student 

randomly drew a topic. The topic corresponded to the appropriate standards for the entry level 

agriscience course for secondary students in Florida.  

 

Design of the Study 

 

 A qualitative paradigm was selected for this study in order to gain an in-depth 

understanding of the phenomenon of study based on the perception of the participants (Denzin & 

Lincoln, 1994). Qualitative research allowed for the development of a holistic viewpoint in which 

researchers could analyze the verbal opinions and feelings of the participants (Creswell, 1998). 

This study was constructed using a generic qualitative methodology. Merriam (1998) described 

the generic methodology as methodology that “simply seeks to discover and understand a 

phenomenon, a process or the perspectives and worldviews of the people involved” (p. 11). 

According to Merriam, the basic qualitative method allows for flexibility and does not require 

one to subscribe to one particular methodology and thus has become a preferred methodology in 

educational research. This approach allowed for the participants to provide data rich in 

description, which then allowed for the emersion of reoccurring themes (Merriam, 1998). 

 

Data Collection and Data Analysis 

 

 Focus groups were selected due to the opportunity to collect data through the facilitation 

of questions to groups of individuals (Berg, 2001). Data were collected through the use of two 

focus groups. Each focus group lasted between 45 and 60 minutes in length. The conversation 

was recorded using a digital audio recorder and then was transcribed verbatim by an outside 

source. Additionally, the focus group facilitator took notes during the each focus group to provide 

an additional set of data. Notes were left in their original form and used for analysis. Data 

collection procedures were approved by the IRB at the University of Florida. 

 

 Data were analyzed using a thematic analysis method. Thematic analysis allows for the 

reduction of data and allows researchers to “focus on repeated words or phrases, case studies or 

evidence of answers to the research question/s which have been devised” (Grbich, 2007, p. 32).  

According to Grbich (2007) themes may emerge from researchers’ understanding of prior 

research; however, “data should speak for themselves initially before any predesigned themes are 

imposed” (p. 32). Researchers used the block and file approach to conduct the thematic analysis 

(Grbich, 2007). Data were chunked into smaller portions by color-coding segments of data in an 

effort to categorize the data into themes. After color-coding, data were reexamined in order to 

develop tittles for each theme that emerged from the analysis. Appropriate data was then included 

as evidence of the particular theme.  

 

 To enhance trustworthiness the following procedures were considered: triangulation, 

member checks, dependability audit, and confirmability audit (Lincoln & Guba, 1985). Data 
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collected from focus group one was triangulated with the data collected from focus group two as 

well as notes collected from the focus group facilitator. In accordance with Lincoln & Guba 

(1985) multiple investigators were also used to triangulate the data.  Member checking was done 

throughout the focus groups by verbally checking with participants to ensure data were recorded 

and interpreted accurately. Additionally, methodological decisions were written in a 

methodological journal to provide a dependability audit and a confirmability audit allowing 

researchers to connect findings directly to the data.  

 

Findings 

 

The identified themes were labeled and further separated into subthemes. Themes 

included: (a) positive aspects of online lecture, (b) technological issues, (c) positive aspects of 

classroom learning activities, (d) negative aspects of classroom learning activities, and (e) student 

beliefs regarding the flipped classroom approach. 

 

Positive Aspects of Online Lectures 

 

 Simplicity. Students in the course felt the online video lectures were easy to 

follow. S1 said, “they [online video lectures] were straight and to the point and easy to 

watch and easy to follow.”  Student S1 stated, “his lectures were really easy to follow and 

he talked slow and he went over things multiple times.”  Student J2 appreciated the 

opportunity to pause online videos and take notes. Student S2 “liked that the slides were 

available so we could print out the slides because I have taken another class where they 

have done the online and it’s really hard to be able to print them in order to take notes on 

them.” Student S1 felt the online videos were easy to access and appreciated being able to 

access the online videos through an iPhone. According to students, being able to use a 

cellular phone contributed to accessibility and ease of use.  Additionally, student J3 felt 

the online lectures were a positive aspect of the course because they helped the students 

to remain focused in the course in order to prepare for the quizzes which were developed 

from the online lectures.  
 

 Knowledge development. Knowledge development was evident in the findings. 

Student J6 stated, “I really liked how it [online video lectures] actually got into our class . 

. . it was the lower levels that were allowed to take home and then the higher levels that 

we did in class together so he could supervise it.” The online videos assisted student J8 

with knowledge development by allowing him to reference the online video lectures and 

use them to further his development of the concepts. Similarly, S8 felt the online video 

lectures served as a foundation of learning. She used the online video lectures to become 

acquainted with the concepts before class and then as a review to solidify the concepts 

after class (S8). Student S8 also felt online video lectures helped her learn due to the 

auditory method of delivery and the repetition that was provided. Repetition of learning 

about the content through online lectures and then again through in class assignments 

helped student J3 to grasp and retain the content. Student J5 felt the online lectures 

allowed the students to learn the basics of the material prior to attending class and served 

as preparation for the application of the content.  
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Technological Issues 

 

Recordings of  microteaching examples were of poor quality and were difficult to 

interpret due to the sound quality (J1; S1; S7). Technological issues were identified during the 

recording of microteachings included with online video lectures. Student S1 and J1 noted the 

microphone was placed too close to the presenter’s mouth contributing to sound distortion. S1 

stated, “videos [microteachings] we had to watch were poor quality so you couldn’t understand 

what they [presenters] were saying a lot of the time.” Additionally, student S3 expressed 

technological issues due to the media platform in which the microteaching videos were posted. S3 

had trouble watching the microteachings on YouTube because the computer would freeze 

periodically.   

 

Positive Aspects of Classroom Learning Activities 

 

Knowledge development. Learning activities during class time helped some 

students learn new knowledge helping them become competent teachers. Student J9 felt  

modeling teaching methods in class helped her  gain an understanding of how various 

teaching methods could be used in the secondary classroom. Modeling demonstrations 

increased the confidence of student J9, helping her to deliver a successful microteaching 

lesson in the lab portion of this course. Student S1 felt modeling examples allowed for 

repetition and helped in understanding the various teaching methods. The modeling 

demonstration allowed student J9 to think about how she would alter the lesson and 

teaching methods used in order to meet the needs of her students.   
 

Additionally, student J10 learned through participating in a cooperative learning activity 

in which students were charged with developing and implementing a demonstration designed for 

the secondary classroom. “We had to do it [develop/implement a demonstration] on our own [in 

groups] and that was just fun, it gave us practice, but it was just fun. So like, letting us practice in 

a small setting like that was a lot of help” (J10). Time devoted to classroom discussion about 

teaching methods and content of the course proved to be a viable form of knowledge 

development (S9). Additionally, students S1 and S7 felt time given in class to work with their 

classmates and instructors to develop their lesson plans was beneficial. Student S1 said “I liked 

having the class time to work on our labs and get feedback because I’d rather do that than send an 

email and wait for a response.” Student S7 agreed with student S1 and felt class time devoted to 

getting feedback from instructors was beneficial because it meant that instructors did not have to 

“work with them on their time and when they are going to be in their office.” 

 

The learning activities used in the classroom allowed student S2 to learn about various 

teaching methods and to learn how to incorporate them into an agricultural classroom. Student S2 

stated, 

 

This class was really in my opinion more about getting the experience not so much like 

getting the material you are going to teach in the spring and it would be nice if you could 

have that but it’s more about figuring out what a cooperative lesson is, what a cooperative 

learning lesson versus a lecture versus a demonstration and kind of learning the 

differences between them. 
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Negative Aspects of Classroom Learning Activities 

 

 Teaching assistant consistency. Students expressed concern regarding consistency 

between the three teaching assistants (TAs). Student J4 felt TAs were not always 

knowledgeable or aware of the content that was being taught in the course. Student J7 felt 

TAs were unaware or ignored examples of good PowerPoint techniques taught in the 

class. Student J6 felt some of the TAs acted like they created poor examples of 

PowerPoint presentations on purpose to see if students would notice. Students were not 

happy when PowerPoint presentations did not meet guidelines and expectations they 

were expected to use (J1; J3; J4; J6). Additionally, many of the students felt the quizzes 

given in class were graded unfairly by different TAs (J2; J4). Student J2 stated, “some are 

easy graders, some are hard graders.”  Student J9 felt that he was graded unfairly. He 

stated, “mine [quiz] was graded different. I felt I was graded harder than other people” 

(J9). Additionally, topics for the student’s lab presentation were often selected during 

class time. Student J4 and J10 felt that all of the TAs did not disregard the 

topics/standards that were inappropriate for the specific microteaching. Student J10 said, 
 

They [microteaching topics] were random, like you just drew it of the envelope, like and 

they didn’t necessarily put “ ok these are all of the objectives [microteaching topics]” that 

could be [used for] a demonstration. They [TAs] didn’t weed them out, like separate 

them. You just drew and what you got, you got. 

 

However, student J4 indicated that her TA allowed students in the section to redraw and student 

J3 said the TA pulled some topics out and did not use them for the particular teaching method. 

 

 Negative impact on knowledge development. Some students felt learning activities 

used during class time were a waste of time and did not contribute to learning (J2; J6; J7; 

S4; S9). Class time was occasionally given to allow students to develop their lesson plans 

and communicate with everyone in the room in order to develop an effective lesson plan. 

Some students did not value this time or believe it contributed to learning (S4; S9). 

Student S9 stated, “ I can’t work, I just can’t sit there and just not write my lesson plans 

unless I had some earplugs with me or something.” The noise in the classroom from other 

students discussing their lesson plans prevented student S9 from developing any portion 

of the lesson plan in class.  Student J7 felt that the use of class time for lesson plan 

development was an ineffective use of class time because lesson plan development 

should be homework and done at home.  
 

Student Beliefs Regarding the Flipped Classroom Approach 

 

  Student J7 felt the flipped classroom approach was an excellent idea because the 

approach allowed time for further depth and discussion during class hours and prevented the 

student from having to find time outside of class to discuss the content in depth.  However, 

student J1 felt it was important to ensure class time was used to cultivate learning by going 

further into the content and not simply repeating content taught through online videos. Online 

videos helped with the retention of content knowledge due to the relatively short length of the 

presentations and the ability to review online video more than once (J4). Student S1 felt the 

flipped classroom approach went well, but was challenging to keep up with if you forgot to watch 

the online videos prior to attending class.   
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Conclusions, Recommendations, and Implications 

 

Students offered mixed perceptions about this flipped class. Recorded online lectures 

were received favorably and students appreciated the ability to work through lectures at their own 

pace and repeat them as much as they deemed necessary. Students also appreciated having notes 

pages to print out and the flexibility in how they watched the online lectures, including mobile 

platforms. These same positive aspects of a flipped classroom had been noted in other examples 

(Shimamoto, 2012; Strayer, 2007). In the previous implementation of this approach (Conner et 

al., 2014), students offered specific critique of online lectures. Based on that feedback, the lead 

instructor made several adjustments to these lectures. Based on results of this study, the 

adjustments seem to better meet students’ needs and had a positive effect on student learning as 

well as perceptions of the flipped classroom approach. 

 

Student feedback from the first implementation of this flipped class (Conner et al., 2014) 

led the instructor to add video examples of students delivering the specific teaching method 

taught in the online lecture. Students in the current study were not satisfied with the quality of 

videos, noting both audio and visual issues. The importance of using high-quality audio-visuals is 

noted throughout the literature (Phipps et al., 2008). Poor quality videos may have actually 

impaired learning. We suggest the instructor replace the video examples with higher quality 

videos offering a better opportunity for students to observe and evaluate example presentations. 

 

Students offered both positive and negative comments about the in-class activities. 

Students felt the activities allowed them to better understand the concepts taught in the online 

lectures. They also appreciated the opportunity to practice in a safe environment. The same 

perceptions have been observed in other flipped classrooms (Conner et al., 2014; Lage et al., 

2000; Strayer, 2007).  However, not all students appreciated the flexible use of scheduled class 

time, noting the noise sometimes made it difficult for them to make progress on their own work. 

A similar observation was noted in the first implementation of the flipped course (Conner et al., 

2014). The varying responses by students imply that this approach may not be appropriate for all 

students. We suggest the instructor explore ways to structure the flexible class time to allow 

students both opportunities for interactivity and opportunities for quiet independent work with 

feedback from the instructor. 

 

Overall, students felt the flipped classroom approach was an effective approach to learn 

concepts in the class. This finding is consistent with students from the previous iteration of the 

course (Conner et al., 2014) and similar to other examples of flipped classrooms (Lage et al., 

2000; Shimamoto, 2012; Strayer, 2007). As such, we conclude students believe this approach is a 

satisfying way to learn teaching methods. However, this study did not actually assess student 

mastery of the concepts; thus, we recommend a follow-up study be conducted to actually assess 

student abilities.  

 

This study also revealed a challenge that may not be directly related to the flipped 

classroom approach – inconsistencies in TA performance. Although these issues may occur from 

time to time in college courses, the increased emphasis of instructor (including TAs) interaction 

with students in the flipped classroom approach may actually exacerbate any problems with TAs. 

We suggest the instructor take steps to better prepare TAs to accurately and consistently interact 

with students.  

 

Based on the findings from this study, along with findings from the prior study (Conner 

et al., 2014), a flipped classroom approach seems to have promise as a model for delivering a 
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teaching methods class. We suggest the instructor continue this approach and implement the 

changes noted earlier. We also recommend the instructor continue collecting data to assess the 

effectiveness of this approach. Moreover, we suggest instructors of similar courses attempt a 

flipped classroom approach to test the model in other contexts.  
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Abstract 

 

Because publications serve as the institutional memory of a discipline, researchers have the 

responsibility of becoming familiar with and acknowledging previous literature. The use of 

citations in manuscripts is considered ethical best practice, and is a method of manuscript 

evaluation. In agricultural education, researchers have recommended that an evaluation of 

manuscript citations be conducted every ten years in order to ensure the integrity of the 

profession’s research repository. This study served as a descriptive evaluation of the use of 

citations in the Journal of Agricultural Education from 2003 to 2012.  Findings indicated that the 

average number of citations used, the number of citations to support the conceptual framework, 

the number of citations from within and outside the profession, and the number of citations used to 

support findings increased over the 10-year time span.   

 

Keywords: citations; Journal of Agricultural Education; manuscript 

 

Because publications serve as the institutional memory of a discipline, researchers have the 

responsibility of becoming familiar with previous literature in order to ensure that studies avoid 

repetition, build on existing work, and address gaps in knowledge (American Psychological 

Association, 2010).  It is the responsibility of the profession to ensure that its “repository of 

accumulated knowledge” (American Psychological Association, 2010, p. 9) is of quality, which is 

typically achieved through the use of a peer-review process (Seglen, 1997).  Reviewers consider, 

among other aspects, the study’s validity, relevance, and impact to the profession, which the author 

is expected to establish through the use of supporting literature.  Technological developments in 

the past several decades have caused “substantial changes” in researchers’ access to technical and 

scholarly literature (Kurtz, et al., 2005, p. 1395).  As access to previously published works has 

increased, so has the researcher’s ability to reference the progression of research published within 

a particular field.  However, while citation evaluation methods such as the Science Citation Index 

assume that researchers select citations based on quality (Garfield, 1961), practicing researchers 

have stated numerous other aspects that are considered during citation selection.  Seglen (1997) 

noted numerous problems within researchers’ selection of references that can compromise research 

quality, including: 1) poor knowledge of primary literature; 2) reference copying; 3) established 
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knowledge is not cited; 4) self-citation; and 5) in-house citation (friends and close colleagues) (p. 

1051).   

The agricultural education profession has identified a need to share with others “sound 

research conducted within and across the human dimensions of the food and agricultural systems” 

(Doerfert, 2011, p. 6).  In order to ensure that the profession’s research is creating a valid repository 

of information to be used by future researchers in the justification of their research endeavors, the 

members of Agricultural Education should engage in an evaluation of the recorded use of citations 

in its library of manuscripts.  Citations have been considered a frequently-used indicator of the 

behavior of researchers when conducting research because they “reflect on authors’ debt to earlier 

works, constitute a statement as to which of these works are important, and are a means by which 

authors anchor their work and relate it to earlier research” (Goldman, 1979, 485).  By examining 

authors’ use of citations to establish a study’s need, reference previous research, support the study’s 

validity and reliability, and link the current study with the profession’s repository of knowledge, 

researchers in Agricultural Education can identify areas of citation use improvement and both 

establish and further enhance the recognized quality of its institutional library. 

 

Conceptual Framework 

 

While there is no format for writing research papers that is universally accepted (McMillan 

& Schumacher, 2010), publishing authors within a profession format their works similarly based 

on trends and expectations within that profession.  Typically, the introduction provides a historical 

background, establishing the need for the study that is being done, and for putting the study into 

context for the reader (McMillan & Schumacher, 2010).  Webster and Watson (2002) stated,  

A review of prior, relevant literature is an essential feature of any academic project.  An 

effective review creates a firm foundation for advancing knowledge.  It facilitates theory 

development, closes areas where a plethora of research exists, and where research is 

needed. (xiii)  

The conceptual and theoretical frameworks are then used to build a foundation of knowledge 

through history and to explain the phenomenon being investigated, respectively (Dyer, Haase-

Wittler, & Washburn, 2003).  Camp (2001) defined theory as “a set of interrelated constructs, 

definitions, and propositions that present a rational view of phenomena by explaining or predicting 

relationships” (p. 6).  Ary, Jacobs, and Razavieh (1990) and Borg and Gall (1983), authors of two 

popular educational research textbooks, noted that research in education often takes an empirical 

as opposed to a theoretical orientation.  Langley, Thieman, Martin, Kovar, and Kitchel (2011) 

indicated that agricultural educators typically use theory to “rationalize their line of inquiry” (p. 

56) instead of using it to develop hypotheses for testing. 

Camp (2001) further noted: 

A review of related literature does not provide an adequate theoretical framework for a 

study.  To provide an adequate theoretical framework . . . , the literature must first establish 

at least one supportable premise and then generate one or more propositions that the 

researcher can postulate in the form of theoretical assumptions regarding the phenomena 

under study.  Simply adding the heading ‘Theoretical Framework’ to a review of related 

literature does not actually make it a theoretical framework.  Moreover, labeling an 

inadequate ‘theoretical framework’ as a ‘conceptual framework’ does not make it adequate.  

(p. 18) 

The methods section of a manuscript informs the reader of the various procedures used to 

gather and interpret data and identifies the subjects or participants under study.  The procedures 

identified in this section many times are included so that the study can be replicated by other 

researchers (McMillan & Schumacher, 2010).  The results and conclusions portion of a research 

paper provides a summation of the data that were collected and then later explains how the results 

are related to the problem under study (McMillan & Schumacher, 2010).  Based on the components 
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of research manuscripts, citations should be used throughout a manuscript to acknowledge the 

words, work, and ideas of others (American Psychological Association, 2010).   

Researchers within the agricultural education profession routinely publish works in the 

Journal of Agricultural Education, “one of the primary outlets for disseminating agricultural 

education research” (Radhakrishna & Jackson, 1995).  In the past, research in agricultural education 

has been lacking in direction and focus, as well as in its breadth and consistency, causing it to be 

considered inferior research in comparison to other research (Dyer et al., 2003; Edgar, Briers, & 

Rutherford, 2008).  While research within agricultural education has rarely been a focal area of 

improvement (Edgar et al., 2008), members of the profession have expressed that research 

publication is valued in the tenure and promotion process at their institutions (Kotrlik, Bartlett, 

Higgins, & Williams, 2001).   

Radhakrishna, Eaton, Conroy, and Jackson (1994) found that the number of citations per 

article in the Journal of Agricultural Education increased between 1981 and 1990, “indicating a 

greater breadth of knowledge and reading among agricultural educators” (p. 62).  Also resulting 

from this study was the discovery that the majority of citations were from articles published in the 

Journal of Agricultural Education, which indicated a strong self-identity within the agricultural 

education profession.  However, the variety of journals cited led the researchers to note that authors 

display diversity in their research and reading characteristics.  Finally, the researchers 

recommended that an investigation into the profession’s use of citations be replicated at least every 

ten years. 

Lindner, Murphy, and Briers (2001) investigated Journal of Agricultural Education 

authors’ use of citations to support decisions regarding the handling of nonresponse error, a 

foundational component that enables readers to gauge the validity of a study’s results.  They noted 

that from 1990-1999, almost 70% of articles failed to provide a citation, leaving nonresponse error 

procedures largely unaddressed.   

The evaluation of manuscript citations can enable researchers to improve the quality of 

citations within their future manuscript submissions, thereby increasing the quality of the 

profession’s research chronology.  This study sought to describe citation trends within the Journal 

of Agricultural Education over a ten-year span in order to draw attention to a specific aspect of 

manuscript quality. 

 

Purpose and Objectives 

 

The purpose of this study was to describe trends in the citation of literature by authors in 

the Journal of Agricultural Education from 2003-2012.  In order to achieve this purpose, the 

following objectives were developed: 

1. Describe authors’ number of unique citations used per article. 

2. Describe authors’ usage of citations to support theoretical and conceptual 

frameworks. 

3. Describe the frequency with which authors cited literature from within the 

profession and from outside of the profession. 

4. Describe the frequency with which authors cited literature to support the need for 

the study, methodological procedures, and to support findings. 
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Methods 

 

This descriptive study examined a stratified random sample (n = 124 articles) of research 

articles published in the Journal of Agricultural Education from 2003 to 2012 (N = 520) in order 

to ensure equal representation from each of the years in question (Agresti & Finlay, 2009).  This 

sample size was selected based on a 95% confidence interval and 10% or less precision level; while 

a higher level of precision is desirable, the importance of maintaining a balance between sampling 

error and measurement error caused by a labor-intensive data collection process led the researchers 

to accept a maximum sampling error of 10% rather than the more commonly used 5% (Dillman, 

Smyth, & Christian, 2009). Because each journal issue contains a different number of articles, a 

disproportional stratified random sample was conducted by first conducting a simple random 

sample to include one issue per year, and then including all articles from the randomly selected 

issues in the sample (Agresti & Finlay, 2009).  Researchers accessed journal articles through the 

electronic publication site of the Journal of Agricultural Education and identified the number of 

unique citations per article.  Researchers also identified the number of citations used to support 

each article’s need for the study, theoretical framework, conceptual framework, methodological 

procedures, and findings.  Finally, citations from within the profession and outside of the profession 

were identified.  While the Journal of Agricultural Education currently includes “extension 

education, communications, leadership development, teacher education, and related areas that 

support the agricultural sciences” in its definition of the “agricultural education” profession, use of 

this broad definition began in 2009 (Radhakrishna, 2009, back cover).  Journal issues published 

before 2009 included only extension and international agricultural education within its broader 

definition of “agricultural education” (Radhakrishna, 2008, back cover). Therefore, because this 

study included journal issues from before 2009, within the profession was operationally defined to 

include traditional areas of agricultural education but did not include agricultural leadership and 

communications.  Outside of the profession was operationally defined to include agricultural 

communications, agricultural leadership, general communications, general education, general 

leadership, and miscellaneous areas.  Citations were counted for the theoretical framework, 

conceptual framework, and methodological procedures and for classification within and outside of 

the profession for each occurrence.  Thus, each citation of a unique reference at multiple places in 

the manuscript was counted.   

Inter-rater consistency of the identification of citation areas was calculated based on ten 

articles, and found to be .974 using Pearson’s correlation coefficient (Huck, 2008).  Scatterplots, 

frequencies, percentages, means, standard deviations, and linear regression were used to describe 

the findings (Agresti & Finlay, 2009).   
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Findings 

 

The 124 articles selected from 2003 - 2012 volumes of the Journal of Agricultural 

Education cited a mean of 30.25 (SD = 10.30) unique references (Table 1).  Articles in the selected 

issue of 2012 had the greatest number of unique references (M = 37.07, SD = 10.88), while articles 

in the selected issue of 2003 contained the fewest unique references (M = 23.88, SD = 5.57).   

 

Table 1 

 

Total Mean Number of Unique References in the Journal of Agricultural Education from 2003-

2012 

Year Number of Citations 

 M SD 

2003 23.88   5.57 

2004 25.44 15.30 

2005 28.40 13.43 

2006 32.75   9.10 

2007 25.73   6.66 

2008 35.73 10.53 

2009 30.18 10.09 

2010 27.36   6.59 

2011 31.71   6.39 

2012 37.07 10.88 

Total 30.25 10.30 

 

Figure 1 displays the trend in the mean number of unique citations per article by year.   

Bivariate regression analysis indicated a significant regression coefficient, b = 0. 97, t(8) = 2.47, p 

= .0389, indicating an increase of almost one additional unique citation per article per year.  Year 

explained over 40% of the variance (R2 = .432) in the number of unique citations per article over 

the 10 year period. 
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Figure 1. Trends in Mean Number of Unique Citations per Article from 2003-2012.    
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Objective 2 sought to describe authors’ usage of citations to support theoretical frameworks 

and conceptual frameworks (Table 2).  All issues’ articles contained the greatest mean number of 

citations supporting the conceptual framework and the fewest mean number of citations supporting 

the theoretical frameworks.  Overall, articles contained a mean number of 31.34 conceptual 

citations, and 8.31 theoretical citations.   

 

Table 2 

 

Number of Citations Used to Support Theoretical and Conceptual Frameworks in the Journal of 

Agricultural Education from 2003-2012 

Year Issue 
Number of 

Articles 

Number of Theoretical 

Citations 

Number of Conceptual 

Citations 

M SD M SD 

2003 2   8 10.38 6.28 23.13 11.72 

2004 1   9 2.67 2.29 29.00   17.61 

2005 3 11 5.60 5.04 36.10   19.94 

2006 4 13   3.92 5.85 30.83   7.30 

2007 3 12 4.27 4.10 32.27 15.56 

2008 4 14 12.91 5.80 33.73 15.48 

2009 1 12   8.09 7.25 26.45 11.95 

2010 1 11   9.09 7.44 30.27 11.23 

2011 1 17 10.29 16.77 36.00   10.96 

2012 4 17 13.57 8.99 32.00   8.62 

Total  124 8.31 8.89 31.34   13.18 

 

Figure 2 displays the trend in the mean number of citations per article used to support 

conceptual and the theoretical frameworks over the 10 year period.  Bivariate regression analysis 

resulted in a non-significant regression coefficients for the mean number of citations used to 

support conceptual frameworks, b = 0.5337, t(8) = 1.23, p = 0.2546.  Likewise, the regression 

coefficient for the mean number of articles used to support theoretical frameworks was not 

significant, b = 0.7316, t(8) = 2.01, p = 0.0797.  Thus, despite the appearance of a modest increase 

in both the mean number of conceptual and theoretical citations over the 10 year period, the slope 

of the regression line is not significantly different from zero.  Further analyses of the data on the 

mean number  of conceptual citations per article and the mean number of theoretical citations per 

article does confirm the visual impression that JAE authors use significantly more conceptual 

citations than theoretical citations per article, t(18) = 12.98, p < .0001.   
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Figure 2. Trends in Mean Number of Citations per Article used to Support Theoretical and 

Conceptual Frameworks from Articles in JAE between 2003-2012.    

 

Objective 3 sought to describe the frequency with which authors cited literature from 

within the profession and from outside of the profession (Table 3).  Each issue’s articles had a 

higher mean number of citations from outside of the profession than from inside the profession.  

Overall, there were significantly more articles from sources outside the profession than from 

sources within the profession, t(18) =  5.96, p < .0001.   

 

Table 3 

 

Mean Number of Citations Used from Within the Agricultural Education Profession and Outside 

the Profession per issue of the Journal of Agricultural Education from 2003 to 2012 

Year Issue Number of 

Articles 

Average # of citations 

inside of profession 

Average # of citations 

outside of profession 

M SD M SD 

2003 2   8 10.63 7.46 13.25   5.70 

2004 1   9   9.11 5.75 16.57 14.08 

2005 3   11   7.90 4.36 18.50 12.81 

2006 4   13   8.83 6.51 21.25   7.46 

2007 3   12   8.00 4.98 17.25   6.97 

2008 4   14 10.73 6.71 23.50 11.65 

2009 1   12 12.18 7.00 17.88   6.81 

2010 1   11 11.27 7.68 16.50   7.13 

2011 1   17   5.86 3.32 23.50   5.37 

2012 4   17 12.29 9.38 30.75 11.60 

Total  124   9.68 6.32 19.89     5.00 
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Figure 3 shows the mean number of citations from within and outside of the profession 

over  the 10-year period.  The regression coefficient for mean number of citations per article from 

within the profession was not significant, b = 0.2393, t(8) = 0.55, p = 0.5956.  However, the 

regression coefficient for mean number of citations per article from outside the profession was 

significant, b = 1.1646, p = .0229.  Year explained nearly half of the variance (R2 = .4964) in the 

mean number of citations per article from outside the profession. 
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Figure 3. Trends in Mean Number of Citations from Within the Profession and Outside the 

Profession from 2003-2012.   

 

Table 4 displays the mean number of citations per article from outside of the agricultural 

education profession, disaggregated by subject area.  The majority of external citations were from 

education each year, with the exception of 2010, when articles had a higher mean number of other 

external sources.  A one-way ANOVA indicated there was a significant difference between subject 

areas in mean numbers of citations per article, F(3, 36) = 73.67, p < .0001, R2 = 8599.  A Tukey 

post-hoc test indicated education sources were cited significantly more often than the other three 

areas; other sources were cited significantly less often than education sources but significantly more 

often than communication or agricultural communication sources; there was no significant 

difference between how often communication and agricultural communication sources were cited. 
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Table 4 

 

Average Number of Citations Used from Outside the Profession by Category per Issue of the 

Journal of Agricultural Education from 2003 to 2012 

Year Issue Number 

of  

Articles 

Average Number of Citations 

Education Agricultural 

Communications 

Communicatio

ns 

Other 

M SD M SD M SD M SD 

2003 2     8   7.50   5.68 0.00 0.00 0.13 0.35   5.63 3.16 

2004 1     9   9.89 10.89 0.00 0.00 0.33 0.50   6.11 6.25 

2005 3   11 12.40 12.66 0.40 1.26 0.10 0.32   7.70 7.79 

2006 4   13 14.58 10.71 0.00 0.00 0.00 0.00   9.17 4.26 

2007 3   12 10.46   8.91 0.00 0.00 0.55 1.81   6.73 5.57 

2008 4   14 16.73 11.08 0.00 0.00 0.00 0.00   8.27 8.16 

2009 1   12 13.91   7.15 0.00 0.00 0.73 0.65   3.82 2.04 

2010 1   11   5.91   5.99 0.36 0.92 0.91 2.21   8.91 4.72 

2011 1   17 14.43   6.49 0.00 0.00 0.07 0.27 11.21 7.76 

2012 4   17 17.57 10.40 0.07 0.27 0.21 0.80   6.64 4.83 

Total  124 12.34   3.84 0.08 0.16 0.30 0.32   7.42 2.09 

 

Figure 4 displays trends in the mean number of citations from outside the profession by 

category over the 10 year time span.  Regression coefficients (not reported) for the four citation 

sources outside the agricultural education profession were not statistically significant (p > .05), 

indicating that any observed increases could be due to sampling error and did not necessarily 

indicate an increase in mean citations in the population of articles by year.  
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Figure 4. Trends in Mean Number of Citations from Outside the Profession by Category 
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Objective 4 sought to describe the frequency with which authors cited literature to support 

the need for the study, methodological procedures, and their findings.  Table 5 displays the means 

and standard deviations in reference to the number of citations used in order to support articles’ the 

need for the study, methods, and findings within each issue.  A one-way ANOVA indicated there 

was a significant difference between the mean number of citations per article used to support these 

three purposes, F(2, 27) = 109.70, p < .0001, R2 =.8904. The Tukey post hoc test showed literature 

supporting the need for the study was cited significantly (p < .05) more frequently than literature 

supporting either the research methods or the findings.   

 

Table 5 

 

Average Number of Citations Used to Support the Need for Study, Methodological Procedures, 

and Researchers’ Findings from 2003-2012 

Year Issue 
Number of 

Articles 

Number of Citations 

used to Support the 

Need for Study 

Number of 

Citations used in 

Methodology 

Number of 

Citations used to  

Support Findings 

M SD M SD M SD 

2003 2   8 20.13 7.97   6.88   5.28   6.50   5.26 

2004 1   9 25.00 19.25     2.89   2.76 4.11   3.06 

2005 3   11 24.40 11.70 6.30   5.42 11.40   17.32 

2006 4   13 22.83 6.91   6.58   3.37   5.50   2.94 

2007 3   12 20.91 12.38 4.91   5.05 10.64   13.96 

2008 4   14  27.18  10.01 10.64 10.99   9.64   5.84 

2009 1   12 24.55  13.74   5.55   5.47   5.73   3.10 

2010 1   11 20.91 7.01   7.91   6.09 10.73 11.13 

2011 1   17 32.43 15.72   8.21   2.69 5.86   2.80 

2012 4   17 27.29 11.64     7.93   2.16 11.64   6.05 

Total  124  24.95  12.06     6.94   5.52   8.27   8.58 
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Figure 5. Trends in Mean Number of Citations Used to Support the Need for Study, 

Methodological Procedures, and Researchers’ Findings from 2003-2012 

 

Figure 5 displays trends in use of citations to support the need for the study, the 

methodological procedures, and to support findings over the 10-year period.  Regression 

coefficients (not reported) for citations supporting the need for the study, methods, and findings 

were not statistically significant (p > .05), indicating that any observed increases could be due to 

sampling error and did not necessarily indicate an increase in mean citations in the population of 

articles by year.  

 

Conclusions and Implications 

 

From 2003 to 2012, the 124 randomly selected articles included in the sample contained a 

mean of 30.25 (SD = 10.30) unique reference citations.  Year explained over 40% (R2 = .432) the 

variance in the mean total number of unique articles cited in the Journal of Agricultural Education, 

with each year successive accounting for an increase of nearly one  additional article.  These results 

support Radhakrishna, et al.’s (1994) findings that researchers within the profession continue to 

expand their review of research, although the reasoning behind this expansion was not explored in 

this study.  

Of these citations (including duplicated citations), authors used significantly more citations 

to support conceptual frameworks than they used to support theoretical frameworks.  These 

findings imply that authors publishing in the Journal of Agricultural Education are using more 

citations to primarily build a foundation of knowledge through history and fewer to explain the 

theoretical underpinnings of the phenomenon being investigated (Dyer, et al., 2003), implying that 

authors could be using only primary authors to support theories. No significant changes in number 

of theoretical or conceptual citations were found, implying that while knowledge within the 

profession is added to each year, authors are not increasing the number of studies they use to build 

a foundation through history.   
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Authors in the Journal of Agricultural Education cited significantly more sources from 

outside the agricultural education profession, indicating a continued value for diversity among 

citations originally found by Radhakrishna, et al. (1994).  While mean number of citations per 

article from within the profession did not change over time, authors used significantly more 

citations from outside of the profession as year increased. The increase in use of sources from 

outside the profession could suggest that authors took advantage of increasing page limits in the 

journal’s manuscript requirements or that their access to online journal databases increased over 

time (Kurtz, et al., 2005). However, because the mean number of citations per article from within 

the profession did not change, the increase in citations from outside of the profession could be 

caused by forces external to those that would have the potential to increase all citations.  

Of those outside the profession, the majority of resources were of an educational nature 

while few resources from agricultural communications or general communications were used.  

With the heavy collaboration seen between the professions of agricultural education and 

agricultural communications, the lack of communications citations could suggest that greater 

breadth is needed in this area.  Alternately, the few number of communications citations could 

imply that researchers focusing on agricultural communications are publishing elsewhere.   

Findings indicate that authors used significantly more citations to support the need for the 

study than they used to support research methods or findings. Reliance on citations to support the 

need for a study could be an outgrowth of the practical, problem-solving mindset of the profession, 

combined with the need to convince reviewers of the importance of the research. Essentially, the 

heavy usage of citations to support the need for the study could be a response to the “so what?” 

question asked of reviewers during their manuscript evaluation (American Association of 

Agricultural Education, 2011).  However, while the number of sources used to support the need for 

study, methodology, and findings varied among issues and among articles within issues, there was 

no change in the number of citations used in each category over the 10-year span.  Publication of 

these articles, despite a lack of increase in citations in these categories, may imply that the 

profession feels that authors are including an adequate number of citations to explain and justify 

methodological procedures and to provide information necessary for other researchers to better 

understand or replicate their studies (McMillan & Schumacher, 2010). 

 

Recommendations 

 

The field of agricultural education should continually seek to improve research in the 

discipline.   In 1994, Radhakrishna et al. recommended that an analysis of the literature cited within 

the Journal of Agricultural Education be completed at least every ten years.  This study attempted 

to evaluate the extent to which authors publishing in the Journal of Agricultural Education used 

citations within their works for the purpose of establishing a need for the study, supporting 

theoretical/conceptual frameworks, methodology, and for supporting their findings.   

The total number of unique citations per article increased at the rate of approximately one 

citation per year over the course of the 10 years investigated.  This trend toward an increased 

citation count allows for better developed lines of inquiry and may be due to maturation of the 

discipline as well as the increased use of on-line scholarly search tools, such as Google Scholar®.  

Alternately, the increase in number of citations could be attributed to the increase in page length 

limits for manuscripts; further study investigating the impact of page limit requirements on citation 

usage within each issue should be investigated.  As the depth of the profession’s history grows, the 

Journal of Agricultural Education’s editing managing board may better enable the profession’s 

researchers to adequately support their work with citations by further adjusting the manuscript 

length limits.  Regardless of the exact cause, the expectation of an increased number of citations 

will exert a positive influence on researchers as they seek to meet the new norms of the discipline.   

A majority of citations in the typical Journal of Agricultural Education article were used 

to establish the conceptual frameworks for the studies and were drawn from the literature of the 
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profession.  These findings indicate that agricultural education research is grounded in the problems 

and literature of the profession.  Thus, the strong self-identity noted by Radhakrishna, et al. (1994) 

remains a defining characteristic of agricultural education research. 

Consistent with Camp’s (2001) call to enhance the theoretical framework of agricultural 

education research, the number and percentage of citations categorized as theoretical increased 

between 2003 and 2012.  Agricultural education research, like much research in education, has 

been criticized for emphasizing the discovery of discrete facts (empiricism) while failing to develop 

a theoretical understanding of cause and effect relationships (Ary, Jacobs, & Razavieh, 1990).  The 

proper use of theory in agricultural education research is an important topic that is valued by many 

researchers; a lack of growth in the number of citations used to support theoretical underpinnings 

suggests that Camp’s (2001) call to enhance the theoretical framework of agricultural education 

research be renewed.  Before great changes are made by researchers, however, investigations into 

the quality of citations to support theories must be conducted. Use of primary authors to support 

theory could justify the lack of growth in this area.  

As Radhakrishna, et al. (1994) recommended, the profession should continue to evaluate 

its use of citations periodically to ensure the integrity of the professional repository of research.  

Continued inquiry should investigate the extent to which Seglen’s (1997) identified problems with 

citations are being practiced by the profession’s authors in order to improve the quality of 

manuscripts.  More in-depth evaluation into the quality of citations within sections of manuscripts 

should also be conducted, as Lindner, et al. (2001) noted concerns regarding the use of citations 

when supporting methodological procedures.   
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Effects of Agricultural Sales CDE Modules on Content 

Knowledge and Argumentation Skill 
 

Sarah B. Sapp1 and Andrew C. Thoron2 

 

Abstract 

 

The purpose of this study was to determine the effects of the type of training module on 

argumentation skill, student content knowledge achievement, and performance in an agricultural 

sales practicum completed by secondary school agriculture students. Current research has 

concluded that most students do not possess the academic or transferable skills to be successful in 

the workplace. This quasi-experimental study sought to evaluate students’ development of 

academic and transferable skills through the use of researcher-developed agricultural sales training 

modules. Two sets of training modules were used, one with and one without argumentation infused 

into the lessons. Results indicated that both groups of students had increases in content knowledge 

and argumentation skill; further, there was no statistically significant difference between groups. 

 

Keywords: argumentation skill; content knowledge achievement; agricultural sales; CDE 

 
The National Commission on Mathematics and Science Teaching for the 21st Century 

called the educational situation in the United States dismal, which reported that students’ level of 

performance in mathematics and science is unacceptable (USDE, 2000). In addition to the current 

educational situation with regards to mathematics, reading, and science, there remains concern over 

students’ development of transferable skills. Transferable skills are skills that can be acquired and 

applied in a variety of settings. Examples of transferable skills include communication skills, 

problem solving and analytical skills, and teamwork (USC, 2012). In 2003, a special assessment in 

problem solving indicated that the U.S. ranked 29th out of 40 countries when comparing the 

problem solving abilities of 15-year-old students (Partnership for 21st Century Skills, 2008). 

Unfortunately, government reporting agencies have not been the only groups that have 

reported data which indicate a trend towards weakened U.S. student proficiency. Recently, 

employers have noted the lack of academic and transferable skills in young hires. Although 

employers have been expecting new hires to possess these skills, students have not been meeting 

these expectations. Employers cited high school graduates as deficient in mathematics, reading 

comprehension, written communications, critical thinking/problem solving, and 

professionalism/work ethic. More than 40% of employers stated that new hires with a high school 

diploma were deficient in overall preparation for an entry-level job (Casner-Lotto, 2006).  

Billing (2003) conducted an international study of career skills sought by employers and 

discovered that problem solving was among the most highly regarded. Additionally, critical 

thinking has been highlighted as essential for successful job performance (Casner-Lotto, 2006). 

The combination of problem solving and critical thinking has resulted in a skill termed 

“argumentation” (Cerbin, 1988). Cho and Jonassen (2002) defined argumentation as requiring 

individuals to identify problems, identify alternative viewpoints, and develop support for their 

solution, using facts and evidence. University of Cambridge (2011) cited argument and analysis as 
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a transferable skill necessary for success in school and beyond. Recently, education experts have 

cited the process of using evidence to make arguments and engaging in arguments as a skill that 

has substantial academic value (Lynn & Canter, 2012). However, students have not been able to 

construct well-structured arguments and have been unable to connect their claims to evidence, 

which is essential for problem solving (Cho & Jonassen, 2002). 

Based on the aforementioned findings, students could benefit from instruction on how to 

develop transferable skills. Bancino and Zevalkink (2007) proposed that transferable skills should 

be taught in Career and Technical Education (CTE) programs. Since secondary CTE programs have 

been suggested as a vehicle to help students develop these skills, agricultural education ought to 

provide a context for students to learn transferable skills (Dailey, Conroy, & Shelley-Tolbert, 

2001). The agricultural education mission has been to “prepare students for successful careers in 

the global agriculture, food, fiber, and natural resources systems” (National FFA Organization, 

2012a, para. 1). Career preparation and success has been a large component of agricultural 

education and has been accomplished through classroom instruction and Career Development 

Events (CDEs) (National FFA Organization, 2012a). The National FFA Organization stated that 

the goal of a Career Development Event is to accomplish the purposes of agricultural education 

while developing responsibility, teamwork, and communication skills, and promoting ethical 

competition and achievement. Additionally, the National FFA Organization stated that activities in 

each CDE can include elements of problem solving, critical thinking, and teamwork skills, as well 

as focusing on the future needs of society (Scholer, 2012). Ultimately, students should have a base 

level of technical knowledge in an agricultural field as well as certain transferable skills which have 

been developed through participation in a CDE. 

As the United States has continued to grow, and the American workplace has become 

increasingly globalized, education of citizens will be a key to success. An educated citizen group 

has been needed to support the growing nation and ensure the ability of the United States to 

continue to compete on the global stage (USDE, 2000). However, the lack of student knowledge in 

academic areas and the low argumentation skill capacity of students have not presented a promising 

picture for the United States. Employers noted that eligible candidates either do not possess the 

technical skills or do not possess the “soft” skills (communication skills or argumentation skill) to 

be successful in the position (Dahl, 2012). Therefore, the problem this study investigated was the 

lack of argumentation skill among secondary school students. 

 

Theoretical Framework 

 

Constructivism was the overarching framework guiding this study. Constructivism focuses 

on the interactions between people and situations and the acquisition of knowledge based upon 

experiences. Constructivism acknowledges an active role in learner construction of knowledge. 

Constructivism is not a theory by definition but rather an explanation about the nature of learning 

(Schunk, 2004).  

Constructivism assumes that “people are active learners and must construct knowledge for 

themselves” (Schunk, 2004, p. 287). In a constructivist approach, knowledge is not imposed from 

the outside but rather constructed based upon the learners own understanding. Schunk (2004) 

purported that constructivism is founded in the Sociocultural Theory of Vygotsky (Vygotsky, 1978) 

and Piaget’s Theory of Cognitive Development (Piaget, 1972). 

This study was based on situated cognition. Situated cognition suggests that learning is 

specific to the situation in which it occurs (Anderson, Reder, & Simon, 1996). Situated cognition 

is focused around using cognitive apprenticeships where “knowledge and skills learning are 

integrated in their social and functional contexts” (Jimenez-Aleixandre & Erduran, 2008, p. 6). 

During situated cognition, learning is a by-product of a learner being engaged within a context 

where knowledge is naturally embedded (Choi & Hannafin, 1995). Brown, Collins, and Duguid 

(1989) argued that the activity in which knowledge is developed is not separate from learning and 
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cognition, but rather an integral part of what is learned. The authors contended that situations 

produce knowledge through activity (Brown, Collins, & Diguid, 1989). 

 

Literature Review 

 

Osborne, Erduran, and Simon (2004) explained argumentation as “the coordination of 

evidence and theory to support or refute an explanatory conclusion, model, or prediction” (p. 995).  

Most literature discussed argumentation in relation to the development of scientific reasoning. 

Osborne et al. discussed argumentation in terms of scientific instruction. However, argumentation 

can be used to make personal and ethical decisions about a wide range of issues, based upon 

information provided through the media (Osborne, Erduran, & Simon, 2004). Using argumentation 

has two functions: to engage learners in conceptual understanding and to make thinking and 

reasoning evident for teacher assessment (Osborne et al., 2004).  

Kuhn (1992) conducted a study of argumentation that included 160 individuals ranging in 

age from ninth grade to older adults and ranging in education level. Kuhn found that only 40% of 

individuals were able to generate genuine evidence to support their claim. There were no significant 

differences in ability to argue the claim among age levels. However, a greater percentage of 

individuals with a college education were able to generate genuine evidence in their argument as 

opposed to those without a college education (Kuhn, 1992). 

Zohar and Nemet (2002) investigated argumentation skill development among ninth grade 

students at two different schools. Students in the control group were taught genetics concepts using 

conventional methods, while students in the experimental group were with curriculum that was 

designed to foster the development of higher order thinking skills and scientific argumentation in 

high school students. Results showed that students in the experimental group scored significantly 

higher than students in the control group on a test of genetics knowledge, and there was an increase 

in the number of justifications and the complexity of the arguments used by those students (Zohar 

& Nemet, 2002).  

Thoron (2010) conducted a quasi-experimental study of 437 high school agriscience 

students that investigated teaching methods’ effect on argumentation skill. Results indicated that 

students who were taught using inquiry-based instruction had higher argumentation scores than 

those who were taught using the subject matter approach (Thoron, 2010). In addition to 

argumentation skill, this study also examined student content knowledge achievement. Content 

knowledge in agricultural education has been examined through quasi-experimental studies in 

which students were given treatments that utilized different teaching methods. Flowers and 

Osborne (1988) compared the effects on student achievement between the problem solving 

approach and the subject matter approach in vocational agriculture. The researchers found that there 

was no difference in student achievement between the problem solving approach to teaching and 

the subject matter approach (Flowers & Osborne, 1988).   

Boone (1988) sought to determine if the problem solving approach to teaching had an effect 

on student achievement and retention of agricultural knowledge. Ninety-nine freshman students 

enrolled in production agriculture in Ohio participated in the study. Results from the study showed 

that the problem solving approach to teaching increased the level of student retention of agricultural 

knowledge. Since the problem solving approach allows students to solve real problems using the 

scientific method where students test the potential solutions and evaluate the results, there is a 

greater level of knowledge retention (Boone, 1988).  

Burris (2005) looked at the development of content knowledge among 140 Missouri 

agriculture students whose teachers were purposively selected to participate in the study. Seventy-

seven students received instruction via the problem-based learning method, while 63 students 

received instruction though the supervised study method. Burris found that supervised study 

method of instruction resulted in higher gain scores in content knowledge, but suggested that 

supervised study may not be the most efficient method for accomplishing education objectives that 
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are assessed at higher levels of cognition (Burris, 2005). Thoron (2010) also evaluated the content 

knowledge achievement of high school agriscience students in the study. Results indicated that 

students taught by inquiry-based instruction achieved significantly higher scores on all content 

knowledge exams over the 14 week study.  

In consideration of student performance in a practicum, Bandura (1989) stated that self-

efficacy is an individual’s belief in his/her ability to perform well. Alfred, Hansen, Aragon, and 

Stone (2006) suggested that high self-efficacy can result from participation in Career and Technical 

Student Organizations (CTSO). Alfred et al. sought to determine the effects of participation in 

CTSO’s on students’ high school experience. The study included 1,797 high school students from 

10 different states across the nation. The researchers looked at students who were involved in the 

CTSO, students who were in a CTE class but did not have the option to participate in a CTSO, and 

students who were not in a CTE class at all. The researchers found that involvement in a CTSO 

resulted in higher levels of career self-efficacy compared to enrollment in a CTE class alone, and 

greater levels of involvement in a CTSO were positively correlated with a student’s career self-

efficacy. Results indicated that participation in competitive events had significantly positive effects 

on career-self efficacy (Alfred et al., 2006). 

 

Purpose, Objectives, and Hypotheses 

 

The purpose of this study was to determine the effects of the type of training module on 

argumentation skill development, student content knowledge achievement, and performance in an 

agricultural sales practicum completed by secondary school agriculture students. The specific 

objectives of this research were as follows: 

1. Describe the ethnicity, gender, and year in school of agriculture secondary school students 

who participate in the agricultural sales practicum in Florida. 

2. Ascertain the relationship between the use of training modules and the development of 

student argumentation skill, content knowledge achievement, and performance in the 

agricultural sales practicum. 

3. Examine the relationships among argumentation skill, content knowledge achievement, 

performance in an agricultural sales practicum, ethnicity, gender, and year in school of 

agriculture secondary school students who participate in the agricultural sales practicum. 

For the purpose of statistical analysis, the other research questions were posed as null 

hypotheses. All null hypotheses were tested at the .05 significance level. 

Ho1— There is no significant difference in student content knowledge achievement based upon 

the type of training module (argumentation infused vs. no argumentation infusion). 

Ho2— There is no significant difference in student argumentation skill based upon the type of 

training module (argumentation infused vs. no argumentation infusion). 

Ho3— There is no significant difference in performance in the agricultural sales practicum 

based on the type of training module (argumentation infused vs. no argumentation infusion). 

 

Methods 

 

Population and Sample 

 

The population of this study was Florida high school agriculture students. The accessible 

population was high school agriculture students of agriculture teachers who participated in the 

Agricultural Sales CDE professional development workshop in Florida. A convenience sample was 

selected according to the interest of the teacher for participation in the Agricultural Sales CDE. 

Since all teachers may not have an interest in this CDE, a simple random sample of teachers to 

participate in the study was not possible; therefore, convenience sampling was used which resulted 
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in participation from 9 teachers. Randomization of intact groups for treatment (argumentation 

infused) and control (training modules without infused argumentation) was used. 

 

Research Design 

 

The independent variable in this study was the type of training modules developed for use 

in preparing an agricultural sales practicum team. The group that acted as the control received 

agricultural sales training modules without argumentation infused while the treatment group 

received agricultural sales training modules with argumentation infused. The modules were used 

to prepare a team of four students. The dependent variables in the study were argumentation skill, 

content knowledge achievement, and performance in an agricultural sales practicum. This study 

utilized a quasi-experimental design. This design was used because subjects could not be randomly 

assigned to treatment groups because teachers self-registered for participation in the agricultural 

sales professional development workshop. Additionally, intact groups were used because students 

could not be randomly assigned to agriculture teachers. The study followed a nonequivalent control 

group design (Campbell & Stanley, 1963). 

All students were taught using the prepared modules. Students completed a content 

knowledge pretest and an argumentation pretest prior to the modules being taught. Following the 

completion of the modules, each student took a content knowledge posttest, argumentation posttest, 

and participated in the agricultural sales practicum. 

 

T- Opretest Oargumentation X1 Oposttest Oargumentation Opracticum 

----------------------------------------------------------------------- 

C- Opretest Oargumentation X2 Oposttest Oargumentation Opracticum 

 

Campbell and Stanley (1963) noted regression as a concern in a quasi-experimental design 

but explained that regression is avoidable and can be minimized if subjects are not selected on 

extreme scores. Since the treatment was randomly assigned, and intact groups were used, regression 

as a threat to internal validity was not a concern. Interaction effects pose the largest threat to internal 

validity in this design type. Interaction effects are when other threats to internal validity interact 

with the selection of groups in quasi-experimental designs. These interactive effects could be 

mistaken for the effect of the treatment (Campbell & Stanley, 1963). Through the use of a pretest 

and posttest, interaction effects with history, maturation, testing, and instrumentation were 

controlled. The use of randomized treatment groups and anonymity of treatment assignments 

helped control for interaction effects in relation to internal validity. Each group was located at 

separate schools, thus controlling for any interaction which would identify those who received the 

treatment. 

Both teaching ability and implementation of the training modules was a concern in this 

study. Boone (1988) recommended that professional development be provided to instructors in 

order to properly deliver the treatment. This study addressed Boone’s recommendation by 

providing a one-day professional development session to the instructors on how to properly 

implement the training modules provided. Teaching ability of the agriculture teachers in the study 

was controlled using several methods. Agriculture teachers self-selected to participate in the study, 

which resulted in varying teaching abilities. Since teachers received professional development, and 

teachers were interested in the material due to self-selection, differences in ability were buffered.  

 

Training Modules 

 

Eight training modules for this study that aligned with coursework in the area of 

agricultural sales were developed by the researcher. The content of the training modules was 

designed based upon the Agricultural Sales CDE. The researcher used content from the Selling 
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Strategically course taught by Dr. Allen Wysocki at the University of Florida. This course was used 

as the basis for development of the Agricultural Sales CDE materials. The complete set of modules 

was developed, and then argumentation was infused within the set, resulting in two different sets 

of training modules. 

Training modules that were infused with argumentation contained an extra component for 

four of the eight modules. In the argumentation-infused modules, the agriculture teachers were 

provided with supplemental information and questions to use with their students. Teachers were 

asked to lead a discussion using the questions provided, which was based on the scenario that the 

student utilized in the module. The discussion and questions required students to evaluate the 

conclusions that were reached in the scenario, use facts from the scenario to evaluate alternative 

conclusions, and then determine the best solution based upon the facts presented. Scenarios 

presented in each module were different; however, the basis of the argumentation infusion was the 

same for each of the four modules. 

The training modules were evaluated for content validity by the state extension specialist 

in agricultural sales. This expert determined that the modules were appropriate for preparation for 

the CDE, and an appropriate length of time was provided to prepare the CDE team. The 

argumentation-infused training modules were evaluated for face and content validity by an expert 

in argumentation. The expert determined the argumentation infusion for the training modules 

followed an appropriate format to develop argumentation skill. 

 

Instrumentation 

 

In order to measure student prior knowledge and establish base-line knowledge for each 

group, a content knowledge pretest and posttest were used. The pretest and posttest were developed 

by the state extension specialist in agricultural sales, based upon the Selling Strategically course 

taught at the University of Florida, which was used as the basis for the Agricultural Sales CDE. 

The pretest and posttest each consisted of 27 items, but the tests were not identical. Questions of 

similar type and kind were grouped together based on content in the module and then a random 

selection of questions was used to develop the pretest and posttest. Equal numbers of questions 

were taken from each group of questions using the developed matrix. Each test was similar in 

design and difficulty to what would be utilized when competing in the state Agricultural Sales 

CDE. Since the assessment was developed by the specialist, content validity was not a concern; 

however the assessment was validated by an educational expert. Since the content knowledge exam 

was multiple choice, the instrument was analyzed using a Cronbach’s alpha, yielding a coefficient 

of .72.  

A researcher-adapted scoring rubric originally developed by Schen (2007) was utilized to 

assess argumentation skill. The scoring rubric was used in conjunction with a researcher-developed 

argumentation instrument. An argumentation instrument was developed which served as the pretest 

and posttest. The researcher scored each student response on the argumentation instrument using 

the argumentation scoring rubric. Scores on the rubric were assigned based on the quality of the 

response in the categories of claim made, grounds used, warrants given, counterarguments 

generated, and rebuttals offered. Face and content validity of the instruments was determined by 

an expert in argumentation from the Department of Agricultural Education and Communication at 

the University of Florida. The expert determined that the researcher-developed instruments were 

valid. After completion of the researcher-scored argumentation instruments, an expert selected a 

random sample from each group (training modules pre- and post-) for a double blind review to 

obtain inter-rater reliability. Researcher scores were determined to be consistent. 

The agricultural sales practicum was developed by the state extension specialist in 

agricultural sales with assistance from the researcher. Each agriculture teacher who initially 

participated in the professional development training brought one team (four students) of high 

school agriculture students to participate in the agricultural sales practicum. The practicum 
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consisted of a written exam (posttest), a team sales activity, and an individual sales call, completed 

by each student. The structure of the practicum was identical to the state CDE in agricultural sales. 

The written exam was the content knowledge achievement exam posttest developed by the state’s 

extension specialist in agricultural sales. 

The team activity required students to demonstrate teamwork, group dynamics, problem 

solving, data analysis, decision making, and oral communications (Florida FFA Career 

Development Event Handbook, 2011). The team event was scored by three undergraduate students 

using a scoring rubric. Students selected to judge were enrolled in the Selling Strategically course 

and were selected based on their superior performance in the course. This is the same manner in 

which judges are selected to score the state CDE. Each judge scored the team individually and then 

judges’ scores were averaged to reach one score for each team. 

The individual sales activity required students to sell a product to a prospective buyer 

(judge). The student was scored by the two judges using a rubric. Judges scored each student 

individually and then judges scores were averaged to determine one score for each student. 

For both the team sales activity and the individual sales call, there were multiple pairs of 

judges. After all judging was completed, a calibration process was conducted to ensure that scores 

were equally assigned between judging rooms. Judges were asked to describe the performance of 

the student(s) that resulted in the score assigned. If similar performance was described, scores were 

adjusted to ensure equality between judging rooms. 

 

Findings 

 

The results address the objectives and hypotheses of the study in determining the influence 

of the type of training module on the development of content knowledge and argumentation skill. 

The total group consisted of 37 students from nine different schools across [State].  In addition to 

providing professional development to ensure fidelity of treatment, teachers were also asked to 

complete a log sheet for each module. Based on the teacher log sheet, teachers spent 21-24 hours 

preparing students for the agricultural sales practicum.  

The first objective was to describe the ethnicity, gender, and year in school of students who 

participated in the agricultural sales practicum in Florida. Participant ethnicity was categorized into 

the groups of White, Black, Hispanic, Asian and Other. The majority of students in this study self-

identified themselves as White (91.9%). The ethnicity was similar between groups (Table 1). The 

majority of participants in this study (56.8%) were male. Gender among treatment groups varied 

from the overall sample. Nearly 42% of the control group was male compared to just over 72% in 

the treatment group. 

Of the 37 students who participated, 10.8% (n=4) were in ninth grade, 32.4% (n=12) were 

in tenth grade, 35.1% (n=13) were in eleventh grade, and the remaining 21.6% (n=8) were in twelfth 

grade (Table 4-6). Those participants in the control group had a grade level distribution that was 

similar to the overall sample. Those in the treatment group had a grade level distribution that varied 

from the overall sample, but each grade level was still represented. 
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Table 1 

Participant Ethnicity, Gender, and Grade Level (n = 37) 

 Treatment Group    

 
Without 

(n=19) 
 

With Argumentation 

(n=18) 
 

Total 

(n=37) 

 n %  n %  n % 

Ethnicity         

White 17 89.5  17 94.4  34 91.9 

Black 0 0  0 0  0 0 

Hispanic 0 0  0 0  0 0 

Asian 0 0  0 0  0 0 

Other 2 10.5  1 5.6  3 8.1 

Gender         

Male 8 42.1  13 72.2  21 56.8 

Female 11 57.9  5 27.8  16 43.2 

Grade Level         

Ninth 1 5.3  3 16.7  4 10.8 

Tenth 7 36.8  5 27.8  12 32.4 

Eleventh 8 42.1  5 27.8  13 35.1 

Twelfth 3 15.8  5 27.8  8 21.6 

Note. Without= Training modules without argumentation infused; With argumentation=training 

modules infused with argumentation. 

 

 The second objective sought to ascertain the relationship between the use of training 

modules and the development of student argumentation skill, content knowledge achievement, and 

performance in an agricultural sales practicum. Each student’s content knowledge achievement was 

determined using a content knowledge instruments developed by the state extension specialist in 

agricultural sales. The maximum possible score on the instruments was 100. Pretest data were 

collected from 37 participants with an overall mean of 35.97 (SD=10.77). The control and treatment 

groups achieved similar scores and standard deviations, with the control group achieving a higher 

pretest mean score (Table 2). Posttest data were collected from 37 students. The overall mean of 

the content knowledge achievement posttest was 52.54 (SD=9.23).  
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Table 2  

 

Participant Mean Pretest and Posttest Scores (n=37) 

 Treatment Group    

 Without  With Argumentation  Total 

Instrument M SD  M SD  M SD 

Pretest 36.89 11.57  35.00 10.1  35.97 10.77 

Posttest 55.32 10.53  49.61 6.72  52.54 9.23 

Note. Without= Training modules without argumentation infused; With argumentation=training 

modules infused with argumentation. 

 

The student argumentation skill instrument was used to determine the student’s level of 

argumentation prior to the treatments and following the treatments (training modules without 

argumentation and training modules infused with argumentation). The overall mean score for the 

argumentation pretest was 3.53 (SD=2.31) of a possible 10. The overall mean score for the posttest 

was 5.59 (SD=1.85) of a possible 10 (Table 3). Each student’s argumentation skill was determined 

using Schen’s (2007) scoring rubric to measure argumentation skill. The pretest mean was higher 

for the treatment group than the control group, but the mean score for the posttest was higher for 

the control group than for the treatment group. 

 

Table 3  

 

Participant Mean Argumentation Scores (n=37) 

 Treatment Group    

 Without  With Argumentation  Total 

Instrument M SD  M SD  M SD 

Pretest 3.37 2.41  3.71 2.26  3.53 2.31 

Posttest 5.74 1.66  5.44 2.06  5.59 1.85 

Note. Without= training modules without argumentation infused; With argumentation=training 

modules infused with argumentation. 

 

An agricultural sales practicum, identical in nature to the FFA Agricultural Sales CDE, was 

utilized as a context for measuring content knowledge and argumentation skill. The practicum 

consisted of a written exam (posttest), a team sales activity, and the individual sales call. The 

breakdown of points was: written exam- 100 points x 4 team members equaling 400 points total; 

team sales activity- 150 points; and the individual sales call- 150 points x 4 team members equaling 

600 points; there was a total of 1150 points in the practicum. The practicum was used to determine 

the performance of student participants following the treatment (training modules without 

argumentation or training modules with argumentation). 
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The overall mean score for the individual sales call was 105.65 (SD= 33.27) out of a 

possible 150 points. Students in the control group earned higher achievement scores in the 

individual sales call and had a smaller standard deviation. The overall mean score for the team sales 

scenario was 124.51 (SD=20.65) out of a possible 150 points. Students in the treatment group 

earned higher achievement scores in the team sales scenario. The overall mean team scores for the 

entire practicum (content knowledge posttest, individual sales call, and team sales scenario of the 

whole team) was 757.22 (SD=118.863) (Table 4). 

 

Table 4 

 

Participant Practicum Performance Scores (n=37) 

 Treatment Group    

 Without  
With 

Argumentation 
 Total 

Practicum Event M SD  M SD  M SD 

Individual Sales 

Call 
108 30.01  103.17 37.11  105.65 33.27 

Team Sales 

Scenario 
117.74 25.73  131.67 9.81  124.51 20.65 

Content 

Knowledge Exam 
55.32 10.53  49.61 6.72  52.54 9.23 

Overall Team 

Score 
743.80 160.582  774.00 51.166  757.22 118.863 

Note. Without= training modules without argumentation infused; With argumentation=training 

modules infused with argumentation. 

 

The third objective examined the relationship among argumentation skill, content 

knowledge achievement, performance in the agricultural sales practicum, ethnicity, gender, and 

year in school of agriculture secondary school students who participated in the agricultural sales 

practicum.  Prior to any inferential analysis of the data, all variables were examined for correlations. 

For the purpose of this discussion, the terminology utilized by Davis (1971) was used to indicate 

the strength of the correlations. Pearson Product Moment correlations were used to determine the 

relationships between the variables (Table 5).  

 The content knowledge posttest scores were found to have a moderate relationship with the 

practicum individual sales call and a substantial relationship with the overall team score. The 

argumentation posttest reported low correlations with gender and moderate correlations with the 

individual sales call. The team sales scenario performance reported moderate correlations with the 

treatment variable. The individual sales call had moderate correlations with grade level and gender 

(Table 5).  

 

 

 

 

 

 



Sapp and Thoron  Effects of Agricultural Sales... 

Journal of Agricultural Education 103 Volume 55, Issue 4, 2014 

Table 5 

 

Correlations Between Variables 

 

Variable 1 2 3 4 5 6 7 8 9 

1. Content Knowledge Posttest  -- .23 .01 .41 .53 .17 .09 -.16 -.31 

2. Argumentation Posttest  -- .02 .32 .18 -.16 .22 -.04 -.08 

3. Team Sales Scenario   -- .27 .57 -.10 .01 -.08 .34 

4. Individual Sales Call    -- .59 .31 .30 -.27 -.07 

5. Overall Team Score     -- .19 .07 -.06 -.06 

6. Grade Level      -- .01 .00 .00 

7. Gender        -- .14 -.30 

8. Ethnicity        -- -.09 

9. Treatment         -- 

  

The first null hypothesis stated there is no significant difference in student content 

knowledge achievement based upon the type of training module used. Student content knowledge 

mean scores were analyzed between groups through analysis of covariance technique. Student 

pretest score was utilized as a covariate to adjust for achievement prior to the treatment. Following 

the treatment, students who were taught with the argumentation infused training modules reported 

a mean posttest score of 49.61 (SD=6.72) and those taught with the training modules without 

argumentation had a mean score of 55.32 (SD=10.53). This difference in posttest scores was found 

to be statistically significant F(247) =4.021, p=.023 (Table 4-13). Based upon these findings, the 

null hypothesis of no significant difference in content knowledge achievement due to type of 

training method was rejected. Students in the control group scored significantly higher than 

students in the treatment group in content knowledge achievement. 

 The second null hypothesis stated that there is no significant difference in student 

argumentation skill based upon the type of training module. Students’ argumentation skill scores 

were calculated by the use of Schen’s (2007) rubric. Student argumentation pretest score was 

utilized as a covariate to adjust for achievement prior to the treatment. Following the treatment, 

students who were taught with the argumentation infused training modules reported a mean posttest 

score of 5.35 (SD=2.09) and those taught with the training modules without argumentation had a 

mean score of 5.74 (SD=1.66). The univariate analysis of covariance [F(2) =2.66, p=.09] revealed 

there was not a statistically significant difference at the alpha level of .05 between the students 

taught with training modules infused with argumentation and training modules without 

argumentation infused. Based upon these finding, the researcher failed to reject the null hypothesis. 

This indicated that there was not a significant difference in development of argumentation skill 

between the treatment and the control group. 

 The final null hypothesis stated that there is no significant difference in performance in the 

agricultural sales practicum based upon the type of training module. Performance in the agricultural 

sales practicum was measured by the performance score for two components of the practicum 

(individual sales call and team sales scenario) and the overall team score for the event (which 

included the individual sales call, the team sales scenario and the content knowledge posttest for 

all four members of the team). A pretest was not used as a covariate for this analysis; therefore a 

simple analysis of variance was used with scores obtained following the treatment. In the individual 

sales call, students who were taught using the training modules infused with argumentation had a 

mean score of 103.17 (SD=37.11) and those taught using the training modules without 

argumentation had a mean score of 108 (SD=30.01) (Table 6) . The analysis of variance 

[F(216),=.19, p=.67] revealed there was not a statistically significant difference between the 

treatment and control groups in the individual sales call of the agricultural sales practicum. 
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In the team sales scenario, students who were taught using the training modules infused 

with argumentation had a mean score of 131.67 (SD=9.81) and those taught using the training 

modules without argumentation had a mean score of 117.74 (SD=25.73) (Table 6). The analysis of 

variance [F(1,794),=4.63, p=.04] revealed there was a statistically significant difference between 

the treatment groups, indicating that students in the treatment group performed better than students 

in the control group in the team sales activity of the agricultural sales practicum.  

The overall team score (which included the content knowledge posttest, the individual sales 

call, and the team sales activity for all four members of the team), students who were taught using 

the training modules infused with argumentation had a mean score of 774.00 (SD=51.166) and 

those taught using the training modules without argumentation had a mean score of 743.80 

(SD=160.582) (Table 6). The analysis of variance [F(2027),=.13, p=.73] revealed there was not a 

statistically significant difference between the treatment groups. Based on the findings of the 

individual sales call, the team sales scenario and the overall team score, the null hypothesis failed 

to be rejected, indicating that there was no significant difference in performance in the agricultural 

sales practicum based upon treatment group. 

 

Table 6 

Practicum Performance Scores by Treatment (n=37) 

 Treatment Group 

 Without  With Argumentation 

Practicum Event M SD  M SD 

Individual Sales Call 108 30.01  103.17 37.11 

Team Sales Scenario 117.74 25.73  131.67 9.81 

Content Knowledge 

Exam 
55.32 10.53  49.61 6.72 

Overall Team Score 743.80 160.582  774.00 51.166 

Note: Without= training modules without argumentation infused; With argumentation=training 

modules infused with argumentation. 

 

Conclusions 

 

The sample used in this study was not randomly drawn from the population due to the use of 

intact groups. With this limitation in mind and based on the findings of this study, the following 

conclusions were drawn:  

1. Demographics: The majority of participants in this study were White (91.9%), male (56.8%), 

and in the eleventh grade (35.1%). The ethnicity and grade level was similar between the 

treatment and control group.  

2. Content Knowledge: All students showed gains in content knowledge regardless of type of 

training module. Students taught using training modules without argumentation infused scored 

higher on the content knowledge assessment than students taught using training modules 

infused with argumentation.  

3. Argumentation Skill: All students showed gains in argumentation skill score regardless of type 

of training module. Students taught using training modules without argumentation scored 

higher on the argumentation skill instrument than students taught using training modules 

infused with argumentation.  

4. Relationship with Variables: Student demographic variables had low to negligible relationships 

with content knowledge achievement and argumentation skill score. Grade level and gender 
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had moderate correlations with the individual sales call in the Agricultural Sales practicum. 

Performance in the team sales scenario and the individual sales call had substantial correlations 

with overall team score.  

5. Treatment Effects: Students taught using training modules without argumentation infused 

scored higher on the individual sales call than those taught using training modules infused with 

argumentation. Students taught using training modules infused with argumentation scored 

higher on the team sales scenario than those taught using training modules without 

argumentation infused. 

 

Discussion and Implications 

 

This study presents findings which indicated that agricultural sales training modules are 

effective in developing content knowledge and argumentation skill among secondary school 

agriculture students. However, this study also indicated that the treatment of infusing 

argumentation into the agricultural sales training modules was not effective in seeing additional 

gains in content knowledge and argumentation skill. In Thoron’s (2010) study where the subject 

matter approach and inquiry-based instruction were compared based on students’ development of 

content knowledge, argumentation skill, and scientific reasoning, treatment effects were present. 

In other studies (Boone, 1988; Flowers & Osborne, 1988) results based upon the use of two 

different teaching methods indicated mixed results. However, the parameters of this study were 

much different than the previously mentioned, thus the study yielded different results. 

The parameters of this study were different than many teaching methodology studies. First, 

this study was not linked directly to a specific agriculture course. Teachers who elected to 

participate in this study prepared students for the practicum after school hours. Additionally, 

student participation in the study was voluntary. Since participation was voluntary and this was not 

a state-sponsored event, a student may not have felt it necessary to perform at the level in which 

they would for the official state CDE. In other studies, a student’s performance had a direct effect 

on the student’s grade; however, that was not the case in this study—there was no grade 

incentive/punishment for participation. This could also be a factor that affected a student’s 

motivation to participation. In contrast, participation in this practicum allowed students an 

opportunity to learn, practice, and compete in this CDE area without bearing on their performance. 

The ability to have a trial run could have motivated students to perform well for future CDE 

opportunities. Finally, the last component of the study that was unlike others was the length of time. 

The study was conducted over a six week period of time.  Other studies that have seen significant 

treatment effects, such as Thoron (2010), were conducted over a period of twelve weeks. 

Additionally, Thoron indicated that if the study was concluded at four weeks, there would have 

been no treatment effects, and after eight weeks results would be mixed. Thus, the shorter time 

period is dissimilar to other studies, and it is a shorter period to seek treatment effects. However, 

after discussion with agriculture teachers, six weeks was determined as an adequate amount of time 

to prepare a CDE team. Choosing a longer period of preparation time would not have been 

representative of the time that instructors typically spend in preparing CDE teams. Regardless of 

differences with other studies, in the short six week period, there was still an increase in the content 

knowledge and argumentation skill of students. If the study was conducted for a longer period of 

time, there may have been larger gains in content knowledge and argumentation skill.  

The results of this study indicated an overall increase in student content knowledge and 

argumentation skill regardless of treatment. This suggests that argumentation does not need to be 

infused into agricultural sales training modules in order to see growth in content knowledge and 

argumentation skill. This outcome may lead to further investigation to find if argumentation skill 

development is naturally embedded.  Since it is not necessary for agriculture teachers to infuse 

argumentation in agricultural sales for students to learn, the teacher can save planning time by not 

preparing to specifically teach argumentation. Furthermore, students have the opportunity to 
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develop a valuable skill without specific instruction as to how to construct arguments. However, it 

is important to note that although gains in argumentation skill were seen, scores were still somewhat 

low. This could be indicative of the length of time in which this study was conducted. Other 

researchers (Kuhn & Udell, 2003; Thoron 2010) investigating argumentation skill over a longer 

period of time and found significant increases in argumentation skill. Based on the findings of other 

researchers and the results of this study, the length of time in which this study was conducted may 

not have been long enough to see significant increases in argumentation. 

This particular Career Development Event was selected for use in this study for a number 

of reasons, mainly the potential for the development of argumentation and the potential for the 

development of various career skills from participation. However, further information indicated 

that there was discussion by the state FFA association to remove this CDE from the list of state 

sponsored CDEs, making this an event that was no longer available for students. This suggestion 

was made based upon the level of participation over the past five years. In this time frame, there 

was an average of ten teams competing in the CDE each year.  The participation in the agricultural 

sales practicum was similar to that seen at the state CDE each year. However, those who 

participated in the practicum were mainly teachers who had never participated in the CDE 

previously. Therefore, participation is expected to increase at the state CDE this year, after the 

completion of this study. Additionally, the development of these training materials will provide 

agriculture teachers with guidelines for preparing an agricultural sales team. 

The development of these training modules and students’ participation in this practicum 

will aid in developing high school graduates who are prepared to enter the workforce. Much 

discussion has highlighted the lack of employability skills possessed by students, sometimes 

faulting public education for students’ lack of preparation. The results of this study highlighted the 

development of knowledge, critical thinking skills, argumentation skill, and potentially other higher 

order thinking skills which will allow students to be successful in the workplace. Additionally, the 

components of this practicum challenge students to develop effective communication and 

teamwork skills. Some (Bancino & Zevalkink, 2007; Dailey, Conroy, & Shelley-Tolbert, 2001) 

have suggested that Career and Technical Education and even specifically agricultural education 

be the vehicle for helping students develop employability skills. This study has illustrated the work 

of Career and Technical Education in preparing students for successful careers in the respective 

industries. 

 

Recommendations 

 

Four recommendations were made for agricultural educators:  

1. Agriculture teachers should consider participation in Career Development Events that not only 

prepare students for a specific career but also develop other transferable skills. 

2. Argumentation would not need to be purposefully infused into preparation materials for 

agricultural sales. However, argumentation can be discussed as a method for approaching the 

components of the agricultural sales CDE.  

3. Although further research would be necessary, instructors can include instruction on 

argumentation with other Career Development Events in an effort to promote the development 

of higher order thinking skills.  

4. Agriculture teachers should spend at least six weeks (21-24 hours) preparing a CDE team.  

  

Two recommendations were made for state FFA CDE coordinators:  

1. Training modules should be developed for CDEs in an effort to help agriculture teachers 

effectively prepare students for a CDE and to standardize participation in the CDE. 

2. State Staff and/or CDE Coordinators should work with agriculture teachers in order to 

determine the CDEs in which training modules should be developed. 
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Finally, seven recommendations were developed for future research:   

1. More experimental studies are needed in the area of CDE preparation in order to prove the 

types of skills students are development from participation in these events.  

2. Replication of this study using another group of teachers is needed to support the results found 

in this study (due to the low number of participants).  

3. The timeframe in which this study was conducted should to be evaluated in future studies to 

confirm that six weeks is long enough to effectively deliver the treatment.  

4. Future investigators should develop a timeline for communication with teachers before 

beginning the study and share this timeline with participants in order to effectively provide 

support for teachers participating in the study.  

5. This study should be replicated to investigate the effects of these treatments on long-term 

retention of content knowledge achievement and argumentation skill.  

6. Further research should be conducted to determine student attitudes toward training modules.  

7. Further research should be conducted to determine teachers’ perceptions of participation in the 

study. Additionally, future studies should evaluate teachers’ perceptions following the 

conclusion of the study. 
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Abstract 

 

STEM disciplines will continue to impact school-based agricultural education programs; thus, in 

order to produce secondary students proficient in science and mathematics, developing 

preservice agricultural education teachers who are competent in mathematics and teaching 

mathematics is essential.  This study utilized data collected through a focus group of 10 

preservice agricultural education teachers at the University of Tennessee in order to explore the 

disconnect between mathematics ability and mathematics efficacy of preservice agricultural 

education teachers.  Five themes emerged, which help explain the disconnect between 

mathematics ability and mathematics efficacy: (a) review of mathematics, (b) misconceptions, (c) 

prior success, (d) use of guest lecturers/students, and (e) the importance of pedagogical 

knowledge.  Based on the results of this study, we recommend the agricultural teacher education 

program at the University of Tennessee provide instruction on cross-referenced mathematics 

standards, methods of teaching contextualized mathematics, and the types of knowledge required 

for teaching contextualized mathematics.  These efforts should better prepare preservice teachers 

for teaching contextualized mathematics and aid them in developing an accurate understanding 

of the mathematics found in the school-based curricula.  Additionally, future research is 

warranted to determine the most effective means of providing instruction in the aforementioned 

areas. 

 

Keywords: STEM; math; mathematics ability; mathematics efficacy; preservice teachers  

 

Currently, the U.S. is behind other nations in mathematics and science achievement 

(National Center for Education Statistics, 2011), which is perplexing since the U.S. is considered 

by many other countries to be the world leader in science and mathematics (Kuenzi, 2008).  

Furthermore, increasing arrays of careers require knowledge in STEM (science, technology, 

engineering, and mathematics), and demand for STEM workers is outpacing supply – “16 of the 

20 occupations with the largest projected growth in the next decade are STEM related” (National 

Research Council, 2011, p. 5).  What is more, employers in many industries are reporting the 

necessary mathematics and problem solving skills needed to succeed are lacking from employees, 
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which may have negative implications on health care, the environment, manufacturing, national 

security, and the economy (National Research Council, 2007; National Science and Technology 

Council, 2011).  Complicating this issue further, is the fact a majority of 4th, 8th, and 12th grade 

students are not proficient in mathematics and many of their teachers have inadequate content 

knowledge (Kuenzi, 2008).  As a result, STEM education in the U.S. is a growing concern 

(Kuenzi, 2008).  In response to this concern, the National Governors Association (2007) called 

for the preparation of effective K-12 STEM teachers.  In addition, the United States Department 

of Education’s (2012) report, Investing in America’s Future: A Blueprint for Transforming 

Career and Technical Education, indicated career and technical education programs should be 

held accountable for improving academic outcomes.  The report also claimed effective programs 

have a “curriculum based on integrated academic and technical content and strong employability 

skills” (United States Department of Education, 2012, p. 2).  Beyond these calls for change and 

accountability, Perkins IV required career and technical education to integrate core academic 

content into programs of study (Stachler, Young, & Borr, 2013).        

This emphasis on the STEM disciplines has impacted and will continue to impact school-

based agricultural education programs. According to Phipps, Osborne, Dyer, and Ball (2008), the 

greater emphasis on individual student success and the integration of core academics has resulted 

in school-based agricultural education becoming more science-based. Phipps et al. (2008) stated 

effective science-based instruction includes the teaching of mathematical concepts and skills.  

Supporting this, research in science education has found student achievement in science is 

associated with effective mathematics instruction (Gabel as cited in Phipps et al., 2008).  

Therefore, the aforementioned shift in focus and design magnifies the need for school-based 

agricultural educators to be proficient in mathematics and teaching contextualized mathematics.  

Correspondingly, Conroy, Trumbull, and Johnson (1999) proclaimed agricultural education is an 

affluent context for learning mathematics, and Shinn et al. (2003) stated there is great potential 

for improving the mathematic performance of students through school-based agricultural 

education.  Moreover, agricultural education research has shown a math-enhanced curriculum 

improved mathematics achievement without diminishing technical skill development and 

attainment (Parr, Edwards, & Leising, 2008; Young, Edwards, & Leising, 2009).       

Therefore, developing preservice agricultural education teachers who are competent in 

mathematics and teaching mathematics should be a priority in order to produce secondary 

students proficient in science and mathematics.  However, prior research has shown a disconnect 

between preservice agricultural education teachers’ mathematics ability and their mathematics 

efficacy (Stripling & Roberts, 2012a, 2012b, 2013a, 2013b).  Stripling and Roberts (2012a, 

2012b, 2013a, 2013b) found preservice teachers possessed low mathematics ability and moderate 

to high mathematics efficacy and suggested future research should examine the development of 

preservice teachers’ mathematics efficacy.  Therefore, this study will investigate this disconnect 

and seek to understand the development of mathematics efficacy.   

 

Purpose and Research Question 

 

The purpose of this qualitative study is to investigate the disconnect between 

mathematics ability and mathematics efficacy of preservice agricultural education teachers. The 

following research question guided this study:  What factors contribute to the development of 

preservice agricultural education teachers’ mathematics efficacy?  

 

Subjectivity Statement 

 

Three researchers were involved in this study: (a) one agricultural leadership master’s 

student, (b) one assistant professor of agricultural education, and (c) one associate professor of 

agricultural leadership and education.  The master’s student researcher has completed her 
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undergraduate degree in psychology and is a former student-athlete.   The assistant and associate 

professors are former school-based agricultural education teachers and have recently published 

works in the areas of leadership, STEM education, and college instruction.  Both have prior 

experience with qualitative data collection techniques, including facilitating focus groups, and 

have published qualitative works.     

Collectively, we believe students construct knowledge through prior knowledge and 

experiences.  We believe preservice teachers enter a teacher preparation program with diverse 

backgrounds, and these prior experiences influence their mathematics self-efficacy.  These beliefs 

influenced and provided the basis for the theoretical lens chosen for this study.   

   

Theoretical Perspective 

 

Constructivism served as the theoretical perspective of this study and asserts individuals 

construct their knowledge based on their experiences (Crotty, 1998).  Crotty (1998) professed 

“constructivism describes the individual human subject engaging with objects in the world and 

making sense of them” (p. 79).  Constructivism supports the notion that multiple truths or realities 

exist, thus experiences produce different meanings for each individual (Crotty, 1998).  Therefore, 

each individual constructs truth as they interpret the world (Crotty, 1998).  In the context of this 

study, the preservice teachers have constructed self-efficacy beliefs regarding performing 

mathematical tasks and the teaching of contextualized mathematics based upon their prior 

knowledge and experiences.  

 

Theoretical Foundation/Literature Review 

 

Social Cognitive Theory and Self-Efficacy 

 

Bandura’s (1986) social cognitive theory was used as the theoretical foundation for this 

study.  According to Bandura, an individual’s knowledge acquisition can be directly linked 

through a reciprocal relationship within the context of personal, social, and environmental 

determinants.  This reciprocal process is multidirectional and suggests that these three factors are 

all interrelated and that cognitive skills are cultivated socially (Bandura, 1986, 1997).  This study 

was also guided by the self-efficacy component of social cognitive theory.  Perceived self-

efficacy is the personal measure of an individual’s ability to perform tasks or behaviors (Bandura, 

1997).  As defined by Bandura (1997), self-efficacy is a personal factor that occupies a vital role 

by influencing other internal personal factors, external environmental factors, and behavior, all of 

which are determinants in social cognitive theory.  According to Bandura (1997), 

self-efficacy beliefs are constructed from four principle sources of information: enactive 

mastery experiences that serve as indicators of capability; vicarious experiences that alter 

efficacy beliefs through transmission of competencies and comparison with the 

attainments of others; verbal persuasion and allied types of social influences that one 

possesses certain capabilities; and physiological and affective states from which people 

partly judge their capableness, strength, and vulnerability to dysfunction. (p.79) 

Additionally, the following motivational theories and processes may partially explain the 

development of self-efficacy: (a) attribution theory; (b) expectancy-value theory; (c) self-

determination theory; (d) malleability of intelligence theory; (e) goal orientation theory; and (f) 

self-regulation (see Fong & Asera, 2010). 

 

Teacher Efficacy 

 

More specifically, this study focused on teacher or teaching efficacy, a distinct type of 

self-efficacy.  Teacher efficacy is the extent to which the teacher believes they have the capacity 
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to affect student performance (Tschannen-Moran, Woolfolk Hoy, & Hoy, 1998).  According to 

Soodak and Podell (1996), teacher efficacy is one’s belief in their ability to initiate preferred 

outcomes in one’s students.  Hoy (2000) defined teacher efficacy as teachers’ confidence in their 

ability to promote students’ learning. Moore and Esselman (1992) stated teacher efficacy is a 

predictor in student achievement.  Teacher efficacy is directly related to students’ individual 

sense of self-efficacy (Anderson, Greene, and Loewen, 1988) and student motivation (Midgley, 

Feldlaufer, & Eccles, 1989).  Teachers with high teaching efficacy put more effort into the 

planning and organization of a class (Allinder, 1994) and despite challenges or undesired results, 

they are more likely to persevere when faced with instructional challenges (Fong & Asera, 2010).  

Furthermore, when teaching efficacy beliefs are solidified within the teacher, they are difficult to 

change (Bandura 1997; Tschannen-Moran et al., 1998).  This is important to take into 

consideration because a “teachers’ beliefs in their personal efficacy to motivate and promote 

learning affect the types of learning environments they create and the level of academic progress 

their students achieve” (Bandura, 1993, p.1).  According to Ross, Cousins, and Gadalla (1996), 

teacher efficacy differs within teachers, and teachers with higher teaching efficacy tend to set 

higher standards for themselves and their students by focusing on the individual development of 

students rather than content coverage.  In addition, research has suggested teaching efficacy can 

be improved when a teacher has observed a modeler of effective teaching, and thus has a standard 

or benchmark in which to gauge their own teaching efficacy beliefs (Ebmeier, 1994; Protheroe, 

2008).  

 

Mathematics Self-Efficacy and Development of Mathematics Self-Efficacy 

 

Hackett and Betz (1989) defined mathematics self-efficacy as an individual’s assessment 

of his or her ability to successfully execute mathematical tasks or problems and subsequently 

perform the mathematics related content proficiently.  According to Matsui, Matsui, and Ohnishi 

(1990) mathematics self-efficacy is the personal degree of confidence an individual possesses in 

his or her ability to perform mathematically.  Several researchers have postulated the 

development of mathematics self-efficacy is consistent with Bandura’s (1997) development of 

self-efficacy beliefs and is based on four sources of information: (a) an individual’s past 

performance, (b) vicarious experiences through the observation of others, (c) verbal persuasion 

that one possesses certain capabilities, and (d) physiological states (Charalambous, Philippou, & 

Kyriakides, 2008; Lent, Lopez, Brown, & Gore, 1996; Siegle & McCoach, 2007).  With that in 

mind, previously earned mathematics scores or grades, comparison of one’s perceived individual 

mathematical abilities to another’s mathematical abilities, inherent effort and motivation, 

attributing personal confidence to a teacher’s skills, home life and parental judgment of their 

child’s efficacy, and an emotional or physical state are all specific factors contributing to the 

individual development of mathematics self-efficacy (Usher, 2009). In addition, Hackett and Betz 

(1989) found mathematics self-efficacy is strongly correlated to mathematical performance.  In a 

study using middle school students, Usher (2009) found strong academic performance in 

mathematical areas attributed to higher confidence in mathematics self-efficacy and in contrast, 

low performance in mathematical areas contributed to diminishing beliefs in an individual’s 

mathematics self-efficacy.  Research examining college students indicated the students enrolled 

in higher-level mathematics courses while in high school had significantly higher mathematics 

self-efficacy than those students who were enrolled in lower-level mathematics courses (Hall & 

Ponton, 2005).  Furthermore, research has indicated people highly efficacious in mathematics 

typically possess lower levels of mathematics anxiety (Swars, Daane, & Giesen, 2006).  

Mathematics anxiety can be defined as “a state of discomfort in response to situations involving 

mathematical tasks that are perceived as threatening to self-esteem” (Bursal & Paznokas, 2006, p. 

173).  Moreover, mathematics self-efficacy is a primary contributor in deciding to enter 
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mathematics related or non-mathematics related career options (Matsui, Matsui, & Ohnishi, 

1990).  

 

Mathematics Teacher Efficacy 

 

Gresham (2008) purported mathematics teacher efficacy is a teacher’s personal sense or 

belief they individually possess the skills necessary to bring about student learning in 

mathematics.  According to Gresham (2008), teachers’ self-efficacy beliefs are “often coupled 

with feelings of alienation and fear in mathematics settings, and anxiety about the prospect of 

teaching” (p. 173).  Therefore, in order to sustain mathematics teacher efficacy, Gresham posited 

teachers must maintain a constant connection between the students’ learning and their actions as a 

teacher.  In addition, Gresham found teachers with high mathematics anxiety have low 

mathematics teacher efficacy and teachers with low mathematics anxiety have high mathematics 

teacher efficacy.  Research has shown teachers with a low sense of mathematics teacher efficacy 

tend to attribute students’ failures to factors beyond the teachers control such as poor home 

environment, lack of student ability, and low student motivation (Smith, 1996). Similarly, Utley, 

Moseley, and Bryant (2005), found a teacher’s sense of mathematics teaching efficacy is 

influenced by the students’ capacity to learn mathematics, which is partially determined by 

socioeconomic status and other environmental factors.  Furthermore, Swars (2005) asserted a 

preservice teachers’ past mathematics experience is highly correlated to their mathematics 

teaching efficacy.  Negative past experiences in mathematics has shown to contribute to a low 

sense of mathematics teacher efficacy, whereas positive past mathematics experiences translates 

to a high sense of mathematics teacher efficacy in preservice teachers (Swars, 2005). To that end, 

it can be inferred the more positive experiences a preservice teacher has had and the more the 

preservice teacher has succeeded in the past, the higher their mathematics self-efficacy is and 

therefore, the higher their mathematics teaching efficacy will be (Swars, 2005). 

 

Preservice Agricultural Education Teachers 

 

Research on preservice agricultural education teachers’ mathematics efficacy and 

mathematics teacher efficacy is limited.  Four studies (Stripling & Roberts, 2012a, 2013a, 2013b, 

2013c) were found in the agricultural education literature related to mathematics efficacy and 

mathematics teaching efficacy.  Stripling and Roberts (2012a, 2013a, 2013b) found preservice 

teachers at the University of Florida were efficacious in personal mathematics efficacy and 

moderately efficacious in mathematics teaching efficacy.  Furthermore, Stripling and Roberts 

(2013a, 2013b) found the incorporation of mathematics teaching and integration strategies based 

on the Math-in-CTE model (Stone, Alfeld, Pearson, Lewis, & Jensen, 2006) into an agricultural 

education teaching methods course did not significantly affect mathematics efficacy or 

mathematics teaching efficacy.  As a result, they suggested further inquiry was needed to improve 

and understand the development of mathematics teaching efficacy.   

The other study identified, Stripling and Roberts (2013c), explored relationships between 

mathematics teaching efficacy and personal mathematics teaching efficacy and background 

characteristics of preservice agricultural education teachers.  They found the following: (a) males 

possessed slightly higher mathematics teaching efficacy, (b) males and females possessed similar 

personal mathematics efficacy, (c) personal mathematics efficacy increased in regard to 

completing higher levels of mathematics in high school, but not when completing higher levels in 

college, (d) higher levels of mathematics in high school and college had little effect on 

mathematics teaching efficacy, (e) preservice teachers with higher grades in their last 

mathematics course had higher mathematics teaching efficacy and personal mathematics efficacy, 

(f) preservice teachers who completed a mathematics course more recently had lower 

mathematics teaching efficacy and personal mathematics efficacy, (g) preservice teachers 24 or 
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older had lower mathematics teaching efficacy and personal mathematics efficacy than those 20–

23 years old, and (h) preservice teachers with higher GPAs had higher personal mathematics 

efficacy and mathematics teaching efficacy.  Based on the limitation of their study, Stripling and 

Roberts (2013c) concluded further research was needed to build the empirical knowledge based 

in this emerging area before research-based recommendations for practice can be made.    

   

Methods 

 

Target Population and Sample 

 

The target population for this study was Tennessee preservice agricultural education 

teachers.  The sampling frame utilized for this study was senior undergraduate students majoring 

in school-based agricultural education at the University of Tennessee.  The entire sampling frame 

consented to participate in this study and signed the informed consent approved by the University 

of Tennessee’s IRB.  This convenience sample consisted of 10 preservice agricultural education 

teachers, six females and four males. The average age of the preservice teachers were 23.1 years 

old, with a range of 21 to 30.  Their self-reported mean college grade point average was 2.66 on a 

4-point scale.  The number of college level mathematics courses completed by the participants 

ranged from two to three. Nine preservice teachers described themselves as white and one as 

other.  A limitation of this study was that data were only collected from one group of preservice 

teachers and caution should be used in generalizing the results.   

Dooley (2007) warns that credibility may be lost if “time, money, location, and 

availability” (p. 36) are the only reasons for using a convenience sample.  Furthermore, Gall, 

Gall, and Borg (2007) stated a convenience sample is appropriate as long as the reasons for using 

the selected sample are described by the researcher.  Therefore, the sample utilized in this study 

was selected based upon Stripling and Roberts (2012a, 2013a, & 2013b) studies, which 

discovered preservice agricultural education teachers displayed a disconnect between 

mathematics efficacy and mathematics ability.  To further validate the use of the sample, 

participants were given the Mathematics Ability Test (Stripling & Roberts, 2012b) and the 

Mathematics Enhancement Teaching Efficacy Instrument (Jansen, 2007) to determine if the 

sample exhibited a disconnect between mathematics efficacy and mathematics ability before 

proceeding with the study.  On the mathematics efficacy instrument, the participants were 

confident in their mathematics ability (personal mathematics efficacy: M = 3.06, SD = 0.52; 4-

point scale), moderately efficacious in their ability to teach mathematics (mathematics teaching 

efficacy: M = 3.28, SD = 0.63; 5-point scale), and perceived themselves as having the ability to 

influence student learning (personal teaching efficacy: M = 7.21, SD = 0.80; 9-point scale).  

Furthermore, the participants averaged 26.5% on the mathematics ability instrument, which 

indicated the preservice teachers were not proficient in solving agricultural mathematics 

problems.  This disconnect between mathematics efficacy and mathematics ability is consistent 

with prior research (Stripling & Roberts, 2012a, 2012b, 2013a, 2013b) and supports the use of the 

sample.    

 

Research Design, Data Collection, and Analysis 

 

In order to understand the disconnect between mathematics ability and efficacy, a 

qualitative paradigm was selected for this study.  This research approach allowed the researchers 

to interpret and understand the phenomenon based on the participants’ view of reality or truth 

(Denzin & Lincoln, 1994).  The specific research design used in this study was the basic or 

generic methodological approach (Ary, Jacobs, Sorensen, & Walker, 2014; Dooley, 2007; 

Merriam, 1998), which seeking to interpret experiences by determining how events, processes, 

and activities are perceived by the participants (Ary, et al., 2014).  According to Merriam (1998), 
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the generic approach provides flexibility and is used commonly in qualitative research.  This 

approach also allowed the participants to provide data rich in description, which can then be used 

in the forming of patterns or themes (Merriam, 1998).     

Data were collected through a focus group, and this interview method was utilized 

because it allowed the facilitation of questions to a group of individuals (Ary et al., 2014).  The 

focus group was approximately 90 minutes in length.  The focus group was audio-recorded and 

transcribed verbatim.  The individual participants were assigned a student number (S1, S2, etc.) to 

protect their identities.  The researcher (associate professor) not associated with supervision or 

course instruction of the preservice teachers during their senior year facilitated the focus group, 

and the following researcher-developed semi-structured interview guide was used by the 

facilitator to guide the focus group: 

1. Why do you believe you have the ability to solve and/or complete mathematical problems 

(or tasks)? 

2. Explain what you know about secondary mathematics in the agricultural education 

curriculum. 

3. How do you compare to other agricultural education majors as it relates to teaching 

mathematics? 

4. How do you compare to other agricultural education majors as it relates to understanding 

mathematics? 

5. How do you compare to other agricultural education majors as it relates to solving 

mathematics? 

6. How have you developed yourself in the area of mathematics? 

7. What have you accomplished or studied that leads you to believe you are prepared to 

teach mathematical concepts to agricultural education students effectively? 

Data were analyzed using a thematic analysis method.  The method allowed the 

researchers to reduce the data and “focus on repeated words of phrases… or evidence of answers 

to the research question/s which have been devised” (Grbich, 2007, p. 32).  Grbich (2007) noted 

researchers should allow the data to “speak for themselves initially before any predesigned 

themes are imposed” (p. 32); thus, the researchers allowed the data to speak by bracketing their 

prior knowledge of the research literature.  Additionally, we used the block and file approach to 

conduct the thematic analysis (Grbich, 2007).  Each researcher chunked the data into smaller 

portions by color-coding segments of data in an initial effort to categorize the data into themes.  

After the data were color-coded the researchers compared their coding and came to a consensus 

of the emergent themes.  Data were then reexamined collectively in order to develop titles for 

each emergent theme and appropriate data were included as evidence of the emergent theme.  

Rigor and trustworthiness were established by addressing credibility, dependability, 

confirmability and transferability (Ary et al., 2014).  Investigator triangulation of data analyses, 

using member checks during the focus group, and reflexivity were used to ensure credibility of 

the researchers’ observations, interpretations, and conclusions (Ary et al., 2014).  Dependability 

and confirmability were established by creating audit trails to document analysis decisions and 

themes were consistent across multiple researchers (Ary et al., 2014).  Additionally, reflexivity 

also aided in enhancing confirmability (Ary et al., 2014).  To enhance transferability literature 

comparisons were made and a detailed description of the participants was provided (Ary et al., 

2014).   

 

Findings 

 

Data analysis revealed five themes that help explain the disconnect between mathematics 

ability and mathematics efficacy.  Common themes that help in explaining the preservice 

teachers’ mathematics self-efficacy included: (a) review of mathematics, (b) misconceptions, (c) 
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prior success, (d) use of guest lectures/students, and (e) the importance of pedagogical 

knowledge.   

 

Review of Mathematics 

 

Participants expressed it had been a long time since they last took a mathematics course.  

As indicated by the participants, many had not taken a mathematics course since their freshman 

year in college stating “a lot of this stuff has been three years since I took my last math test or my 

last math class” (S1), “It’s been a few years” (S8), and “it’s been a really long time for me” (S10).  

In addition, a non-traditional age student stated she had not seen mathematics problems “in 20 

years” (S8).   

Furthermore, participants agreed they would be able to teach mathematics with content 

“refreshers” (S5; S8) and “practice” (S5; S10).  Similarly, S6 stated, “in order to teach it, you 

have to be exposed to do it repetitively.”  Participants S1 and S5 also expressed similar beliefs.  

Furthermore, participants S6 and S10 agreed “someone behind the scenes” to “show” them 

mathematics content would assist them in teaching mathematics.  However, S6 believed “self-

teaching” would suffice too.  Other participants stated using methods such as “tutoring or reading 

a book” (S8) and “glancing at book examples” (S4; S9) as ways to “train yourself to teach math” 

(S9).  Additionally, S8 declared, “If I’m going to teach it, I’m going to study material.” 

 

Misconceptions 

 

Two misconceptions were found in the participants’ beliefs about the mathematics 

present in the school-based agricultural education curricula: (a) the need for procedural 

mathematics knowledge as opposed to conceptual mathematics knowledge and (b) the type of 

mathematics found in school-based curricula.  Referring to procedural and conceptual 

mathematics knowledge, participant S5 admitted, “basic everyday math I am fine, but if you give 

me a math problem, I am not going to be able to do it.”  Additionally, the general consensus 

among the participants was that there are “a lot of formulas” (S1; S5; S6) in mathematics and “I 

can teach it because it is just numbers I am plugging in a formula” (S6); therefore, “you don’t 

have to know the math, you just plug it into the calculator” (S1; S5; S6).  Furthermore, participant 

S8 explained “we can tell [students] to plug it in a calculator and they will get it that way.”  In 

agreement, participant S6 said in regards to addressing students, “you put this in this, and you get 

this.”  Overall, participants agreed some students need formulas and some already know them; 

however it is all in how the teacher presents the steps that determines a student’s success (S1; S2; 

S3; S5; S6; S8; S9). 

Pertaining to the type of mathematics found in school-based curricula, participants S5, 

S6, and S9 all stated some of the concepts on the Mathematics Ability Test (Stripling & Roberts, 

2012b) were foreign to them because they never learned them in high school.  “There was a lot of 

stuff on that test I didn’t learn in high school, I hadn’t seen any of it” stated participant S9.  

Similarly participants S5 and S6 declared “I had not seen some of those concepts” (S6) and “I am 

struggling now because I didn’t learn it in high school” (S5).  Several of the participants 

associated high school math with only algebra and geometry (S6; S7; S10). 

 

Prior Success 

 

Two factors related to prior success emerged that contributed to the participants’ 

mathematics self-efficacy: (a) good teachers and (b) mathematical success in high school.  

Participants attributed their prior success to their high school teachers stating, “my teacher in high 

school was great” (S3; S7) and “I had good math teachers” (S3; S4; S7).   
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Participants also noted having general mathematical success in high school.  Participant 

S8 attributed success to good grades and exclaimed, “I have always aced all of my stuff through 

high school. I was in honors, and I was good at math.” Participants S1, S7, and S9 added “I was 

really, really good in math in high school” (S7), “Math was always my best subject growing up in 

high school” (S1), and “I always did very well in high school” (S9). 

 

Use of Guest Lecturers and Students 

 

Participants identified two forms of assistance that they could use when teaching 

contextualized mathematics in their future careers as agricultural education teachers: (a) guest 

lecturers and (b) students.  Several students agreed that guest lecturers were an option stating 

“you can have someone teach other than you” (S2), “I would bring in a professional” (S4), and “I 

would call in a teacher for that portion” (S8). Participant S8 later added, “If it is math, I would 

have someone else do it.”  Moreover, participant S9 said “I would get someone to come in and 

say ‘here is an expert who can teach you because he knows it better than I do” and participant S1 

agreed.  However, participant S2 disagreed with participant S9’s statement saying, “It’s a bad 

idea to tell a student you don’t know how to do something.”  As a follow up to participant S2, 

participant S6 added, “we have all had college professors that are supposed to be intelligent that 

bring other people in.” 

Additionally there were some participants who felt getting a student to teach them or the 

class was acceptable.  In accordance with participant S7’s statement about helping other people 

with mathematics, participant S3 added,  

I can teach some of it in a classroom just because those students, like you guys said, they 

are good at it.  There are students that are going to be in my classroom that are going to 

know how to do it, it can be a group effort, and they can teach me and I can teach them. 

That’s the way I see it.  

Furthermore, S1 provided a contextualized example about welding to illustrate the use of students 

to aid in teaching stating,  

that’s where you have a kid in there and you know that they are going to be good at 

welding, then that kid can teach you.  That happened to someone I know, he learned 

welding from his student and he had that student teach the other kids. 

 

Importance of Pedagogical Knowledge 

 

All participants unanimously agreed that pedagogical knowledge is more important that 

content knowledge.  Participant S6 stated, “I feel like my ability to teach [is more important] 

because I can learn the content, but I have got to be able to teach regardless.”  Correspondingly, 

participant S8 declared “I think instead of just adding a math class, I think you should add a 

[math] class that is about effective teaching methods…. that’d be a math class people would want 

to take.”  Following this statement, all participants agreed. 

 

Conclusions and Implications 

 

Data analysis revealed five themes that help explain the disconnect between mathematics 

ability and mathematics efficacy: (a) review of mathematics, (b) misconceptions, (c) prior 

success, (d) use of guest lecturers/students, and (e) the importance of pedagogical knowledge.  

First, participants indicated it had been a long time since they last took a mathematics course, 

with a majority of participants not having a mathematics course since their freshman year in 

college.  This timeframe is similar to Stripling and Roberts (2013c).  However, the participants 

felt with a refresher course, practice, or by re-teaching themselves, they would be prepared to 

teach mathematics found in the school-based agriculture education curricula.  This perception 
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from participants aligns closely with Hackett and Betz (1989) who postulated that one’s own 

ability to successfully execute mathematics is based on one’s own assessment of oneself.  In 

addition, participants’ assessment of mathematics knowledge is directly linked to Bandura’s 

(1986) social cognitive theory which highlights the reciprocal relationship within the context of 

personal, social, and environmental determinants.  Therefore, based on this study, preservice 

teachers personally believe with some mathematics refresher courses, they could teach 

mathematics.  In addition, this personal degree of confidence is directly related to one’s 

mathematics self-efficacy (Matsui, Matsui, & Ohnishi, 1990) and their personal belief they can 

teach mathematics if exposed to it repetitively (Gresham, 2008).  Thus, their belief in their ability 

to learn mathematics concepts in the future contributes to their high sense of mathematics 

efficacy.         

Prior success also contributed to a high sense of mathematics efficacy.  To that end, the 

preservice teachers drew upon prior experiences with good mathematics teachers and their 

personal success with mathematics in high school.  According to Bandura (1997), self-efficacy is 

influenced by vicarious experiences and enactive mastery experiences.  Observing good teachers 

is a vicarious experience, and personal success with mathematics in high school is an enactive 

mastery experience.  Bandura (1997) also stated that “enactive mastery experiences are the most 

influential source of efficacy information” (p. 80), thus to the preservice teachers, their personal 

success in mathematics in high school is evidence of future success.  Correspondingly, Swars 

(2005) stated, positive past mathematics experiences translates to a high sense of mathematics 

teacher efficacy in preservice teachers.  Other researchers have also found mathematical 

performance influences mathematics efficacy (Hackett & Bentz, 1989; Stripling & Roberts, 

2013c; Usher, 2009), and observing a modeler of effective teaching improves teaching efficacy 

(Ebmeier, 1994; Protheroe, 2008).     

Furthermore, participants revealed misconceptions in their knowledge of the school-

based agricultural education curricula and the need for procedural mathematics knowledge as 

opposed to conceptual mathematics knowledge.  Participants believed algebra and geometry were 

the only mathematical subject areas needed to teach school-based agricultural education.  This is 

not consistent with the cross-referenced mathematics standards found in the National Agriculture, 

Food and Natural Resources Career Cluster Content Standards (National Council for Agricultural 

Education, 2009).  According to Crotty (1998), constructivism supports the notion that multiple 

truths or realities exist, thus experiences produce different meanings for different people.  

Therefore, participants’ realties were a misconception of the mathematics present in the school-

based agricultural education curricula.  Similarly, participants believed the mathematics found in 

the school-based curricula required a procedural knowledge of mathematics.  Possessing 

conceptual understandings of mathematics were not perceived as important to teaching 

mathematics. These misconceptions are troubling and may negatively impact their future teaching 

of contextualized mathematics and the mathematics achievement of their future secondary school 

student.  Underscoring this concern, is the fact current educational reform efforts and 

mathematics standards focus on fewer topics and emphasize “conceptual understanding, 

procedurals skills and fluency, and application with equal intensity” (Common Core State 

Standards Initiative, 2014, Key Shifts in Mathematics, para. 6).  

Participants also believed using an expert in the field, such as a guest lecturer or an 

experienced student, was an acceptable means of assistance in teaching contextualized 

mathematics.  This belief supports the notion that vicarious experiences are a source of self-

efficacy information (Bandura, 1997).  Data suggested the participants developed this belief by 

observing college professors and/or school-based teachers using guest lecturers or experienced 

students as a teaching method.  This conclusion is consistent with Holt-Reynolds (1992) and 

Kagan (1992) who reported observations of educators affected preservice teachers’ understanding 

of teaching.  We found it interesting that using guest lecturers and students was the preservice 
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teachers answer for not possessing the necessary mathematics content knowledge for teaching the 

mathematics found in the agricultural education curricula, especially in light of the last theme.   

The final theme indicated participants were in agreement that pedagogical knowledge 

was more important than content knowledge.  At first glance, this seems to be consistent with 

Ross, Cousins, and Gadalla (1996) who reported teachers with high efficacy set higher standards 

for themselves and do not focus on content coverage.  However, as noted above, the preservice 

teachers indicated using guest lecturers or students was an acceptable means of teaching 

contextualized mathematics.  We believe the preservice teachers have a distorted view of 

effective mathematics teaching, and this should be of concern for teacher educators at the 

University of Tennessee given a majority of the preservice teachers agreed this is how they would 

teach mathematics concepts.   

To that end, we believe the themes that emerged highlight how inadequately prepared the 

student teachers were in regard to teaching contextualized mathematics and completing 

mathematical tasks.  The participants relied on future reviews of mathematics, past success, and 

the idea that they could use guest lecturers or students to teach mathematics concepts to form 

their high sense of mathematics efficacy.  In addition, the school-based curricula and knowledge 

misconceptions also contributed to their high sense of self-efficacy.  Bandura (1997) postulated 

factors that influence efficacy beliefs can be of unequal strength.  The results of this study suggest 

past success in mathematics and vicarious experiences related to mathematics influence 

mathematics efficacy beliefs more than current mathematics proficiency.  

          

Recommendations 

 

 Based on the findings of this study the following recommendations are given: 

 Research is warranted to determine if preservice teachers are effective at teaching 

contextualized mathematics concepts in their secondary school classes after graduation.  This 

recommendation is based on the preservice teachers’ belief that they only need a refresher 

course, practice, or time to re-teach themselves mathematical concepts and skills. To that end, 

are preservice teachers participating in refreshers, practicing mathematics concepts, and/or re-

teaching themselves?  If so, how effective is this preparation and what effect does it have on 

secondary school students’ mathematics achievement?       

 The preservice teachers did not possess an accurate knowledge of current cross-referenced 

mathematics standards, which contributed to the disconnect between mathematics ability and 

efficacy.  We recommend the agricultural teacher education program at the University of 

Tennessee incorporate current cross-referenced mathematics standards into the preservice 

curriculum.  Other agricultural teacher education programs should also examine their 

curriculum to see if the curriculum promotes an accurate view of the mathematics found 

naturally in the school-based curricula.  Future research should build upon the work of 

Stripling and Roberts (2013a, 2013b) and seek to determine the most effective means of 

incorporating cross-referenced mathematics standards into agricultural education programs 

and examine the impacts on preservice teachers’ mathematics content knowledge and their 

future students’ academic achievement.     

 The preservice teacher education programs at the University of Tennessee should 

discuss/provide instruction on the different types of knowledge needed for teaching 

contextualized mathematics to aid in the development of an accurate view of the types of 

knowledge needed for teaching contextualized mathematics with their preservice teachers.  

The National Research Council’s (2000) publication, How People Learn: Brain, Mind, 

Experience, and School, and Stripling and Barrick’s (2013) article, Examining the 

Professional, Technical, and General Knowledge Competencies Needed by Beginning 

School-Based Agricultural Education Teachers, are examples of two publications that can be 

used to spur and guide discussion.  Additionally, other teacher education programs may also 
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find it beneficial to expand upon current efforts or discussions of the different types of 

knowledge needed by preservice teachers. 

 In addition to the types of knowledge and consistent with the participants, the researchers 

suggest the teacher education program at the University of Tennessee provide instruction on 

effectively teaching contextualized mathematics beyond current offerings or integration.  This 

should aid the preservice teachers in developing a broader set of pedagogical tools and lessen 

their reliance on guest lectures and students for teaching contextualized mathematics.  Future 

research should be conducted to determine the most effective means of incorporating 

effective methods of teaching contextualized mathematics.  Stripling and Roberts (2013a, 

2013b) may aid researchers interested in this line of inquiry, since they investigated the use of 

the Stone et al.’s (2006) seven elements of a math-enhanced lesson in an agricultural teaching 

methods course.  

 This study should be replicated in other populations of preservice agricultural education 

teachers. 
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Influence of FFA Activities on Critical Thinking Skills in 

Texas Three-Star FFA Chapters 
 

Lindsey Latham1, John Rayfield2, and Lori L. Moore3 

Abstract 

 

The purpose of this study was to determine the relationship of FFA activities on critical thinking 

skills of Texas FFA members in three-star FFA chapters. This descriptive study was conducted in 

eight purposively selected three-star FFA chapters throughout Texas. Three-star chapters are 

those chapters who have emerged as outstanding programs within the state based on the National 

FFA Chapter Awards Program guidelines. Seniors within each chapter were selected to complete 

a demographic survey and the Watson-Glaser Critical Thinking Appraisal® (WGCTA) instrument 

(Watson & Glaser, 2008a). The mean score for all FFA members who completed the survey was 

39.85, which is considerably lower than the WGCTA norm group at 48.5 (Watson & Glaser, 

2008b). With a mean score of 39.85, the FFA members who completed the WGCTA scored between 

the 20th and 25th percentile of high school students in the 12th grade (Watson & Glaser, 2008b). 

FFA members performed best on the Evaluation of Arguments subtest with a mean of 9.02 and 

scored lowest on the Inference subtest with a mean of 5.35. The only FFA activity that was an 

indicator of FFA members’ critical thinking ability was the State Leadership Development (LDE) 

contest. Gender was an indicator of FFA members’ critical thinking ability.  

 

Key Words: critical thinking, FFA activities, Three-Star FFA chapters 

Many critical thinking theorists derived their philosophies from John Dewey. Dewey 

(1933) believed there were three attitudes mandatory for critical thinking to occur: open 

mindedness, responsibility, and wholeheartedness. There have been many critical thinking 

definitions developed over the years. Pascarella and Terenzini (1991) nicely combined several 

definitions and stated that critical thinking 

…typically involves the individual’s ability to do some or all of the following: identify central 

issues and assumptions in an argument, recognize important relationships, make correct inferences 

from data, deduce conclusions from information or data provided, interpret whether conclusions 

are warranted on the basis of the data given, and evaluate evidence or authority. (p. 118)  

 Students benefit from critical thinking by building skills such as identifying relationships 

in concepts and decisions to express their beliefs, drawing reasonable conclusions, assessing the 

credibility of statements, and assessing the strength of information provided (Facione, 1990). The 

National Research Agenda of the American Association for Agricultural Education (Doerfert, 

2011) noted skills needed for success in the 21st century workforce are far more complex than 

having a solid foundation in factual knowledge. An employee must be competent in communication 
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skills, teamwork, and complex problem-solving skills to accommodate for an evolving career field 

(Doerfert, 2011). Critical thinking is one of the most important attributes for students’ success in 

the 21st century (Huitt, 1998). Therefore, in order for students to be proficient in critical thinking 

skills they must obtain a level of competency over knowledge. According to Pithers and Soden 

(2000), students must learn more than the content to develop critical thinking skills. Students’ 

ability to understand and use information is being emphasized (Richardson, 2003); and an increased 

amount and variety of opportunities for enhancing critical thinking skills should be provided 

(Ricketts & Rudd, 2005).  

The National FFA Organization recognizes FFA chapters that successfully complete an 

annual Program of Activities (POA) in several ways through the National Chapter Award Program. 

The POA “includes a series of activities designed to encourage its members to grow as individuals, 

to work as part of a team, and to serve others” (National FFA, 2014). Chapters must complete 

activities within three divisions: student development, chapter development, and community 

development. Chapters must complete at least one activity each of five quality standards within 

each of the three divisions, for a total of 15 activities, in order to qualify for a state or national 

chapter award (National FFA, 2014).  

According to the National FFA website (National FFA, 2014) the first recognition, the 

State FFA Superior Chapter Award, is given to chapters that documents the 15 required activities 

within their POA. Once a chapter has received the State FFA Superior Chapter Award, they are 

eligible to complete for State Gold, Silver, and Bronze Chapter Awards. The top three gold 

chapters, or the number equal to 10 percent of the state’s total number of chapters whichever is 

higher, are then eligible to compete for the National FFA Star Chapter Awards. Within the National 

FFA Star Chapter Awards, these gold chapters are rated as either 3-star, 2-star, or 1-star ratings. 

Chapters with 3-star rankings are eligible to then compete for the National Model of Innovation 

Chapter Awards, National Model of Excellence Chapter Award, and if they are a middle school 

chapter, the National Outstanding Middle School Chapter Award. Thus, 3-star chapters are those 

chapters who have emerged as outstanding programs in the state and received the gold rating and 

are then evaluated on the quality standards outlined on the National FFA Chapter Awards Program 

application. Because only the top three chapters, or 10 percent, are recognized, these chapters are 

often the chapters that can documents substantive activities within each of the five quality standards 

in the student development, chapter development, and community development divisions 

simultaneously.  

It is evident that agricultural educators and leadership trainers should provide a wide 

variety of educational stimulants to promote the enhancement of the potential critical thinking skills 

(Ricketts & Rudd, 2004; Rollins, 1990). Previous studies have determined critical thinking is an 

important part of agricultural education and should be occurring amongst all students involved in 

the agricultural education program (Edwards, 2003; Ricketts & Rudd, 2004). Multiple studies have 

examined critical thinking skills in agricultural education environments and have determined these 

skills do occur (Burris & Garton, 2006; Cano, 1990; Rollins, 1990). Prior research suggests 

agricultural education is highly valued in its ability to enhance critical thinking skills. The National 

FFA Organization (2012) stated that Career Development Events (CDEs) help promote students 

ability to think clearly. Additionally, research shows students enrolled in agricultural education 

have higher critical thinking skills than students enrolled in science, math, and English (Cano & 

Martinez, 1991). However, further research needs to be conducted to study the relationship of FFA 

activities on members’ critical thinking skills. 

 

Theoretical Framework 

 

The theoretical framework for this study is based off of Beyer’s (1987) theory of how best 

to teach critical thinking which includes six stages: 1) Introduction, 2) Guided practice, 3) 

Independent application, 4) Transfer and elaboration, 5) Guided practice, and 6) Autonomous use. 
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Beyer (1987) posited that, “Establishing and maintaining a structure that facilitates the teaching 

and learning of thinking is extremely important to improving student thinking” (p. 83). According 

to Tishman and Andrade (1996), students’ disposition of critical thinking can be improved by 

instructional methods that promote critical thinking. 

  The three components of agricultural education, classroom/laboratory instruction, FFA, 

and Supervised Agricultural Experience (SAE), encompass the six stages of teaching critical 

thinking provided by Beyer (1987) (see Figure 1). The classroom/laboratory instruction provides 

an introduction to the curriculum, guided practice, and independent practice. SAEs and FFA 

activities also provide students with the opportunity to transfer the knowledge they learned in the 

classroom/laboratory instruction to a new setting with guided practice from their agricultural 

science teacher. Agricultural education students complete Beyer’s (1987) six stages by being 

required to operate their own SAE project and utilizing decision making skills in various FFA 

activities in the autonomous use stage. 

 

 

Figure 1. Critical Thinking in Agricultural Education. This figure implies that all three components 

of agricultural education can be a tool to implement Beyer’s (1987) six stages of teaching critical 

thinking. 
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Purpose and Objectives 

 

The purpose of this study was to determine the influence of FFA activities on critical 

thinking skills of senior Texas FFA members in three-star FFA chapters. Three-star chapters were 

used to ensure students were provided ample opportunities to be active in various FFA activities. 

The objectives of this study were to:  

1. Determine the critical thinking scores of senior Texas FFA members in Three-Star 

Chapters;  

2. Determine which FFA activities are related to critical thinking scores;  

3. Determine the relationship between the level of critical thinking skills of senior Texas 

FFA members within Three-Star Chapters and their years of experience participating 

in FFA activities; and 

4. Determine if there is a relationship between the level of critical thinking skills and 

gender. 

Methods 

 

This descriptive-correlational study examined the critical thinking levels of selected Texas 

FFA members. According to Fraenkel, Wallen, and Hyun (2012), a correlational design describes 

the relationship between two or more quantitative variables. This descriptive study examined the 

relationship that FFA activities have on critical thinking skills of Texas FFA members classified as 

seniors who have been on the chapter’s roster for a minimum of two years in three-star chapters. A 

census of 150 senior FFA members from the participating chapters was used. The test scores of the 

sample group were used to correlate the critical thinking scores of senior members and the FFA 

activities in which they participated.  

 The generalizable population was senior FFA members in three-star chapters who have 

been on the chapter’s roster for a minimum of two years who completed the Watson-Glaser Critical 

Thinking Appraisal® (WGCTA) Form A (Watson & Glaser, 2008a). A three-star chapter is one that 

receives a gold rating by their state and is then determined by the national chapter ranking system 

as one of the elite chapters in the nation (National FFA, 2014). Given the necessity of the 

participants for this study to have multiple experiences in FFA activities, we targeted three-star 

chapters in the state of Texas. A census was attempted of the senior FFA members who met these 

qualifications and that agreed to participate in the study. However, only sixty-five FFA members 

completed the instruments, which resulted in a 43% response rate.   

 The instrument was used to examine the Texas FFA members’ level of critical thinking 

skills is the WGCTA Form A (Watson & Glaser, 2008a). Previous studies have deemed the 

WGCTA  reliable by reporting a Cronbach’s alpha internal consistency score ranging between .69 

and .85, and the test-retest reliability was reported to be .73 (Watson & Glaser, 2008b). With this 

evidence, the WGCTA has been deemed reliable. External validity has been established by studies 

reporting that students enrolled in laboratory-centered classes (Sorenson, 1966) and learning 

through an experiential approach (Agne & Blick, 1972) score higher on the WGCTA than students 

enrolled in a lecture-based class. Therefore, results from various studies have deemed the 

instrument valid. The instrument uses five subtests to measure critical thinking skills. The five 

subtests are, 

Test 1: Inference. Discriminating among degrees of truth or falsity of inferences drawn from given 

data. 

Test 2. Recognition of Assumptions. Recognizing unstated assumptions or presuppositions in given 

statements or assertions. 

Test 3. Deduction. Determining whether certain conclusions necessarily follow from information 

in given statements or premises. 

Test 4. Interpretation. Weighing evidence and deciding if generalizations or conclusions based on 

the given data are warranted. 
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Test 5. Evaluation of Arguments. Distinguishing between arguments that are strong and relevant 

and those that are weak and irrelevant to a particular question at issue. (Watson & Glaser, 2008b, 

p. 2) 

 Within the five subtests, “exercises include problems, statements, arguments, and 

interpretations of data similar to those that are encountered on a daily basis at work, in the 

classroom, and in newspaper and magazine articles” (Watson & Glaser, 2008, p. 2). Since this study 

assessed senior FFA members, the Grade 12 scores from the WGCTA norm group were used to 

determine the FFA members’ critical thinking percentile rankings (Watson & Glaser, 2008b). 

Watson and Glaser (2008b) tested the WGCTA using a norm group “based on a sample of school 

districts systematically selected with respect to geographic region, and the size and socioeconomic 

status of the communities served by the school districts” (p. 4). The WGCTA was used to produce 

quantitative data to obtain correlational scores between the senior FFA member’s score and the 

FFA activity they were involved in.  

 An email was sent to the 20, three-star chapters in the state of Texas asking for their 

voluntary participation in the study. Eight out of the 20 schools replied and were willing to 

participate in the study. The eight participating schools had a total of 150 seniors and a census of 

senior FFA members in these programs was used. The agricultural science teachers were required 

to go through a training which was provided by Texas A&M University’s Institutional Review 

Board. It provided instruction on the process of conducting research and how to ethically collect 

the data. Then the agricultural science teachers who agreed to participate were sent instructions to 

complete the research instruments, consent/assent forms, and the appropriate number of 

demographic surveys and WGCTA booklets and scantrons. The agricultural education teachers 

administered the demographics survey and the WGCTA paper-based appraisal. Using Dillman’s 

(2000) tailored design method; three follow-up reminder emails were sent to the teachers in three 

week interval periods.   

 Once all of the instruments were returned, a coding number was assigned to each 

participant and printed on the demographic survey and their WGCTA scantrons. The coding 

number was used to correlate the students’ FFA activities they participated in and their score on 

the WGCTA. Data analysis was conducted using the Statistical Package for Social Sciences for 

Windows version 22.0. Descriptive statistics were calculated and used in summarization of data to 

accomplish study objectives including; frequencies, percentages, means, and standard deviations. 

Additionally, a Pearson Product Moment correlation was calculated to determine if there was a 

relationship between demographics and the FFA members’ score on the WGCTA. 

 

Results 

 

 Determining the level of critical thinking skills of Texas FFA members was the first 

objective of the study. To accomplish this objective, students were asked to complete the WGCTA 

to determine their level of critical thinking. Table 1 shows mean scores were calculated for the FFA 

members who completed the WGCTA. FFA members could receive a total of 80 points on the 

WGCTA. FFA members could score a total of 16 points on each of the five subtests. The mean 

score for all FFA members who completed the survey was 39.85, which is considerably lower than 

the WGCTA 12th grade norm group at 48.5 (Watson & Glaser, 2008b). Using the percentile 

rankings presented in Table 1, with a mean score of 39.85, the FFA members who completed the 

WGCTA scored between the 20th and the 25th percentile of high school students in the 12th grade 

(Watson & Glaser, 2008b).  The FFA members performed best on the Evaluation of Arguments 

subtest with a mean of 9.02 and scored lowest on the Inference subtest with a mean of 5.35.  
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Table 1 

 

Descriptive Statistics for FFA members’ scores on the Watson-Glaser Critical Thinking 

Appraisal (n=65) 

 

WGCTA Total and Subtests M SD 

WGCTA Total Score 39.85 6.76 

Inference Subtest Score 5.35 2.57 

Recognition of Assumptions Subtest Score 8.52 2.66 

Deduction Subtest Score 8.48 1.88 

Interpretation Subtest Score 8.48 2.51 

Evaluation of Arguments Subtest Score 9.02 2.16 

Note. WGCTA=Watson-Glaser Critical Thinking Appraisal 

 

The second objective of this study was to determine which FFA activities predict the 

highest level of critical thinking scores. This objective was met by comparing what the students 

answered on the demographic survey to their score on the WGCTA. Table 2 reports the frequencies 

and percentages of the FFA members’ participation in the following FFA activities and at what 

level they completed. The results show FFA members were most involved in receiving an FFA 

degree (f = 60) and were least involved in speaking events (f = 12).  

 

In order to determine the second objective, a regression analysis was used to correlate FFA 

members’ scores on the WGCTA and the FFA activities in which they participated. The only FFA 

activity that is an indicator of FFA members’ critical thinking ability is the State LDE activity (t = 

2.82, p < .05). Unstandardized regression coefficients (B), intercept, and standardized regression 

coefficients (β) for each variable are presented in Table 3. 
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Table 2 

 

FFA Members’ Participation in FFA Events (n=64) 

 

FFA Activities f % 

Officer Position 23 35.9 

Chapter  21 32.8 

District  3 4.7 

Area  0 0.0 

State  0 0.0 

Leadership Development Events (LDE) 37 57.8 

District  30 46.9 

Area  24 37.5 

State  15 23.4 

National  2 3.1 

Career Development Events (CDE) 35 54.7 

Area  28 43.8 

State  22 34.4 

National  0 0.0 

Conventions 37 57.8 

District  25 39.1 

Area  31 48.4 

State  31 48.4 

National  17 26.6 

Leadership Camps/Workshops 31 48.4 

Chapter  25 39.1 

District 25 39.1 

Area 22 34.4 

State 9 14.1 

National 9 14.1 

FFA Degrees 60 93.8 

Discovery 10 15.6 

Greenhand 35 54.7 

Chapter 45 70.3 

Lone Star 32 50.0 

Speaking Events 12 18.8 

District 8 12.5 

Area 8 12.5 

State 2 3.1 

National 0 0.0 

Note. Lone Star Degree is the state degree in Texas. Students could have marked that they were 

active in multiple levels of the activities; therefore, the frequencies listed in the activity level 

may not match the total frequency for the activity.  
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Table 3 

 

Regression Analysis of Watson-Glaser Critical Thinking Appraisal Scores vs. FFA Activities (n-

64) 

FFA Activities B Std. Error Βeta t Sig. 

Officer Position 3.66 5.30 .26 0.69 .50 

Chapter  -2.26 7.82 -.16 -0.29 .78 

District  -5.64 4.99 -.18 -1.13 .27 

LDE 7.72 8.02 .58 0.96 .34 

District  -2.66 6.58 -.20 -0.40 .69 

Area  -0.12 3.91 -.01 -0.03 .98 

State  9.26 3.29 .59 2.82 .01 

National  -1.17 7.18 -.03 -0.16 .87 

CDE 1.24 5.92 .09 0.21 .84 

Area  2.62 5.47 .20 0.48 .64 

State  0.30 2.90 .02 0.10 .92 

Conventions 5.54 5.06 .41 1.09 .28 

District  -2.75 5.13 -.20 -0.54 .60 

Area  -2.20 4.26 -.17 -0.52 .61 

State  -1.69 4.75 -.13 -0.36 .72 

National  -1.48 5.33 -.10 -0.28 .78 

Leadership 

Camps/Workshops 
-10.66 6.62 -.80 -1.61 .12 

Chapter  -6.67 5.30 -.49 -1.26 .22 

District 9.16 5.54 .68 1.65 .11 

Area 1.02 3.88 .07 0.26 .79 

State -0.17 6.65 -.01 -0.03 .98 

National 1.88 6.00 .10 0.31 .76 

FFA Degrees -1.36 4.41 -.05 -0.31 .76 

Discovery 5.85 3.80 .32 1.54 .13 

Greenhand -1.24 3.10 -.09 -0.40 .69 

Chapter -0.13 3.23 -.01 -0.04 .97 

Lone Star -2.21 3.43 -.17 -0.65 .52 

Speaking Events -5.00 9.04 -3.0 -0.55 .58 

District -0.70 7.40 -.04 -0.10 .93 

Area 3.72 6.48 .19 0.57 .57 

State 14.92 7.98 .39 1.87 .07 

Note. Lone Star Degree is the state degree in Texas. The following FFA activities are not 

represented in this table due to the lack of participation by the research participants: Area and 

State Officer Positions, National CDE, and National Speaking Events. 

 

The third objective was to explain the relationship between FFA members’ years of 

experience in FFA and their critical thinking scores. To meet the third objective, the FFA members 

were asked how many years they were active in FFA. The FFA members’ scores on the WGCTA 

were then correlated to how many years of experience they have in FFA. The purpose of this 

objective was to investigate whether or not critical thinking scores differed based on how many 

years the students were active in FFA.  

To study the fourth objective, the students were asked if they were male or female on the 

demographic survey, and their answer was then correlated to their score on the WGCTA. As shown 

in Table 4, females’ (M = 42.17) average scores were higher on the WGCTA than males’ (M = 
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36.63) average score. However, these results are practically significant with the females scoring in 

the 30th percentile and the males scoring in the 10th percentile of the WGCTA norm group.  

 

Table 4 

 

Differences in FFA Members’ Critical Thinking Scores based on Gender 

 

Gender N M SD 

Female 36 42.17 6.98 

Male 27 36.63 4.78 

 

In order to outline the third and fourth objectives, a regression analysis was used to 

correlate FFA members’ scores on the WGCTA and their demographics. Gender is an indicator of 

FFA members’ critical thinking ability (t = 2.58, p < .05), whereas years of experience are not an 

indicator of critical thinking ability. Unstandardized regression coefficients (B), intercept, and 

standardized regression coefficients (β) for each variable are presented in Table 5. 

 

Table 5 

 

Regression Analysis of Watson-Glaser Critical Thinking Appraisal Scores vs. Demographics (n-

64) 

 

 To further investigate the third and fourth objectives, a Pearson Product Moment 

correlation was calculated to determine if there was a relationship between demographics and the 

FFA members score on the WGCTA. This study used Davis (1971) as a guideline for interpreting 

the magnitude of correlational coefficients with .70 or higher being identified as a very strong 

correlation, .50 to .69 as a substantial correlation, .30 to .49 as a moderate correlation, .10 to .29 as 

a low correlation, and .01 to .09 as a negligible correlation. Therefore, Table 6 shows a moderate 

correlation between gender (r = .41) and scores on the WGCTA and a low correlation between FFA 

members’ years of experience (r = .19) and scores on the WGCTA.  

 

Table 6 

 

Correlation between FFA members’ Watson-Glaser Critical Thinking Appraisal Scores and 

Demographics (n=63) 

 

Demographics WGCTA Scores (r) 

Years of Experience  .19 

Gender .41 

 

Demographics B Std. Error Beta t Sig. 

      Years of 

Experience 
-0.78 1.37 -.11 -0.56 .57 

      Gender 6.28 2.43 .47 2.58 .02 
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Conclusions 

 

 According to Edwards (2003), critical thinking should be occurring in the secondary-level 

agricultural education classrooms and laboratories. The results of this study indicate that critical 

thinking, as assessed using the WGCTA, is occurring at a low level with the mean score for all FFA 

members who completed the WGCTA of 39.85 out of a possible score of 80. These scores are 

approximately 10 points lower than their contemporaries who have taken the WGCTA. This places 

the senior FFA members in this study between the 20th and the 25th percentile of 12th grade high 

school students (Watson & Glaser, 2008b).  These results indicate a need for agricultural education 

to improve critical thinking skills instruction in all aspects of the curriculum when comparing 

agricultural education students and FFA members to non-agricultural education students and FFA 

members using the WGCTA. This could be done by teachers referring to the model in the 

theoretical framework which suggests how the three agricultural education components can be used 

as a tool to implement Beyer’s (1987) stages of teaching critical thinking. 

 Additional research has provided evidence that, using the WGCTA to assess critical 

thinking, students score high on the Interpretation subtest (Simon & Ward, 1974; Gadzella, Ginther, 

& Bryant, 1996) and lowest on the Evaluation of Arguments subtest (Simon & Ward, 1974; Loo & 

Thorpe, 1999). However, this study’s results align with the findings in Loo and Thorpe’s (1999) 

study that suggested the Evaluation of Arguments subtest was the highest scoring subtests and 

Interpretation is the lowest. The senior FFA members had the highest mean of 9.02, out of 16, on 

the Evaluation of Arguments subtest, and the lowest mean of 5.35 on the Inference subtest.  

It can be concluded from the results of this study that senior FFA members in three-star 

chapters in Texas are most proficient at determining the strength of an argument and whether or 

not the argument is relevant to the question at issue. Because the senior FFA members who 

participated in this study scored lowest in the Inference subtest, a conclusion can be made that they 

have the most trouble differentiating between true and false statements which are presented in the 

inferences drawn from given data. Based on these findings using the WGCTA to assess critical 

thinking, Texas FFA should strive to enhance the tasks in FFA activities that could develop 

inference skills in FFA members. This could be done by implementing categories/classes in FFA 

activities that enhance students’ ability to draw inferences from data given to them.  

The results indicated the FFA members who participated in this study were most involved 

in receiving an FFA degree and were least involved in speaking events.  However, the only FFA 

activity that was an indicator of critical thinking was the State Leadership Development Event 

(LDE). It can be concluded in this study the FFA members who participated in the State LDE 

Contest could have higher critical thinking skills than the FFA members who competed in any other 

FFA activity when critical thinking is assessed using the WGCTA. Therefore, Texas FFA should 

evaluate the skills needed to advance to the State LDE activity and try to implement those skills in 

other FFA activities. This could allow Texas FFA to find which section of the State LDE activity 

is indicating critical thinking and why members who compete in this activity have higher critical 

thinking scores.  

Some research suggests gender does not have an effect on critical thinking scores, and there 

is not a relationship between the two (Facione, Sanchez, Facione, & Gainen, 1995; Friedel et al., 

2008). The findings were practically significant with the females scoring in the 30th percentile and 

the males scoring in the 10th percentile of the norm group. The results of this study contradict the 

previous study by providing evidence that the females’ average scores on the WGCTA were higher 

than males’ average score. Therefore, the results from this study support the studies that suggested 

females tend to have higher levels of critical thinking (Rudd, Baker, & Hoover, 2000; Walsh, 1996; 

Wilson, 1989). A conclusion can be made from these results that the female FFA members in three-

star chapters in Texas are more proficient at critical thinking than the male FFA members when 

using the WGCTA. This could mean that the females are able to draw inferences, recognize 
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assumptions, utilize deduction, interpret evidence, and evaluate arguments at a higher level than 

males (Watson & Glaser, 2008b).  

The results of this study showed a high correlation between gender and critical thinking 

scores, but a low correlation between FFA members’ years of experience and critical thinking 

scores. The high relationship between gender and critical thinking scores refers back to the finding 

in this study females scored higher on the WGCTA than males, and therefore have a higher level 

of critical thinking skills. The low relationship between FFA members’ years of experience and 

critical thinking scores suggests the longevity of an FFA member’s experience in FFA may not 

make a difference in their critical thinking scores. FFA experiences and the activities students 

participate in, do little to develop critical thinking skills in senior Texas FFA members of Three-

Star Chapters. 

 

Recommendations 

 

Recommendations for Practice 

 

Since FFA is only one component of the agricultural education curriculum, the other two 

components, Supervised Agricultural Experience and Classroom/Laboratory Instruction, can be 

used as a support system to enhance FFA members’ critical thinking skills. It is important for 

teachers to incorporate active learning within their curriculum to make the course more enjoyable 

for both themselves and the students (Duron, Limbach, & Waugh, 2005). A result of active learning 

is that it can cause students to think critically (Duron et al., 2005). Additionally, teachers can 

effectively implement critical thinking in their curriculum by designing their instruction around 

Beyer’s (1987) six stages of teaching critical thinking in the classroom.  

 The results of this study indicate a dire need for FFA and agricultural education to 

incorporate more critical thinking skill building elements into their activities. When implementing 

these elements into FFA contests and activities, they should think about the five subtests of the 

WGCTA: Inference, Recognition of Assumptions, Deduction, Interpretation, and Evaluation of 

Arguments (Watson & Glaser, 2008b). All of the WGCTA subtests are important elements to 

critical thinking. Therefore, both the National and Texas FFA should strive to implement activities 

to enhance students’ ability to incorporate these five components of critical thinking. 

Agricultural science teachers should take into consideration that FFA has the ability to 

support Beyer’s (1987) highest three stages of teaching critical thinking: transfer and elaboration, 

guided practice, and autonomous use. FFA has the ability to support the transfer and elaboration 

stage by allowing teachers to provide students the opportunity to transfer their knowledge learned 

in the classroom/laboratory instruction to a new setting. This stage would occur during practice for 

various FFA activities. If done properly, agricultural science teachers can provide the guided 

practice stage by guiding students during the transfer of knowledge to a new setting. Then the 

students display the autonomous use stage through the opportunity to use their knowledge in 

operation on their own in a contest.  

 

Recommendations for Research 

 

The results of this study provided insight to further research that could be conducted in the 

area of critical thinking in secondary agricultural education programs. One suggestion is to replicate 

this study on a larger scale to accumulate a larger general population. This would allow research to 

more accurately describe the critical thinking skills of Texas FFA members and which FFA 

activities are indicators of critical thinking.  

 Another recommendation for further research is to replicate the methods of this study, but 

to be more specific and find out which events at the state LDE activity are predictors of critical 

thinking. This would provide evidence of which events the students’ active in and which one scores 
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highest on critical thinking assessments. Furthermore, CDEs could be broken down into each event 

to see if any of the activities are an indicator of critical thinking. This investigation could show if 

any of the CDEs are indicators of critical thinking, or if none of the CDEs enhance critical thinking.  

 A qualitative study should be conducted to interview teachers on why they believe the 

results of this study indicate that FFA activities, with the exception of state LDEs, are not indicators 

of critical thinking. Additionally, the agricultural science teachers should be asked how they believe 

FFA activities could be improved to help enhance FFA members’ critical thinking skills. This could 

provide insight into the reason why these results suggest that most FFA activities are not an 

indicator of critical thinking and how to improve the FFA activities in which FFA members 

compete.  

 The results of this study indicate a need for future research to be conducted on how 

agricultural education can improve students’ ability to think critically. This could be done by using 

a mixed-methods study to interview a panel of teachers, administrators, and teacher educators on 

how they believe critical thinking skills can be improved in students enrolled in agricultural 

education classes. Next, a survey should be made from the interview findings in order to determine 

how to improve critical thinking skills on a larger scale. Additionally, research should be conducted 

by testing students’ abilities to think critically as well as asking the teacher what strategies they use 

in their agricultural education programs to help enhance critical thinking skill. 
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Examining Oregon Agriculture Teachers’ Professional 

Development Needs by Career Phase 
 

Tyson J. Sorensen1, Misty D. Lambert2, and Aaron J. McKim3 

 

Abstract 

Agriculture teachers face challenges at every stage of their career, creating a need for professional 

development to meet their individual needs. Additionally, research suggests the need for periodic 

needs assessments to be conducted within individual states. The purpose of this study was to identify 

and describe, using the Borich needs assessment model, the inservice needs of agriculture teachers 

in Oregon by career phase. A list of 49 agricultural education competencies were developed from 

existing research, and responses were analyzed using mean weighted discrepancy scores (MWDS). 

We found induction-phase teachers (0-5 years of experience) had the highest inservice needs for 

the following competencies: (a) writing grant proposals for external funding, (b) utilizing a local 

advisory committee, and (c) utilizing the AET record book system. Non-induction phase agriculture 

teachers (6 or more years of experience) were most in need of: (a) balancing priorities to make 

time for career and family/personal life, (b) utilizing the AET record book system, and (c) utilizing 

techniques and skills to stay organized. Additionally, differences and similarities between inservice 

needs of induction and non-induction teachers were identified and discussed. Implications of these 

findings and recommendations are presented. 

 

Keywords: professional development; inservice; induction; non-induction; career stage; needs 

assessment; MWDS 

 

Skilled teachers are critical to student achievement (Hargreaves & Fullan, 1992; 

McCaffrey, Lockwood, Koretz, & Hamilton, 2003). The positive relationship between teacher 

quality and student success has been corroborated by a number of studies, including research 

conducted by Kaplan and Owings (2004) which found as students’ time spent with successful 

teachers increased, so did their achievement level. Teacher professional development experiences 

are designed to positively impact behaviors of teachers to improve their effectiveness as educators 

(Darling-Hammond & Richardson, 2009; Wenglinsky & Silverstein, 2006). Therefore, the need to 

provide effective professional development is essential for improving student learning. 

Teachers possess varying degrees of skills, come from many different programs of 

preparation, and navigate varied career challenges, creating a need for professional development 

which is equally varied (Huberman, 1995). Teachers are sometimes offered professional 

development and inservice by their employers; whether school or local educational agency. 

Hargreaves and Fullan (1992) found professional development offered at these levels tended to 

focus on larger, mainstream areas within the curriculum, such as mathematics and English, leaving 

out the techniques used by teachers of smaller or more focused disciplines. Agricultural education 
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is certainly one of those focused disciplines often overlooked within school based professional 

development. This leaves agriculture teachers to seek professional development within their 

professional associations, the agriculture industry, and from the agriculture teacher education 

institutions in their state. 

The research on what constitutes an effective professional development experience has 

drawn some varied conclusions. Some studies conclude professional development is best when 

initiated by individual teachers (Lambert, 1988), while others suggest individual teachers and 

school officials lack the capacity to plan high quality professional development on their own 

(Clune, 1991). One conclusion, however, is clear. Individuals likely to be involved in, or affected 

by, a professional development experience should be the starting point from which programs 

emerge (Newcomb, McCracken, Warmbrod, & Whittington, 2004; Sofranko & Khan, 1988). In 

fact, Garton and Chung (1996) found the perceptions of teacher needs by teacher educators and 

state supervisors were not consistent with the needs identified by teachers themselves. Therefore, 

assessing the professional development needs of teachers by involving them in the process is 

essential, and is the primary goal of this study. 

 

Literature Review 

 

“Throughout the careers of teachers, new challenges emerge. Some of these challenges 

come from changes in the work environment and some from changes in personal needs and 

conditions” (Fessler & Christensen, 1992, p. 20). These challenges can be particularly shocking for 

beginning teachers (Maciejewski, 2007). “Entry into the profession is sudden: From one day to the 

next the beginning teacher has the same responsibility as a teacher with 40 years of service” 

(Veenman, 1984, p. 167). Therefore, when planning professional development, organizers should 

consider these challenges, especially the challenges faced by beginning agriculture teachers, and 

their origins.  

A meta-analysis of studies related to challenges faced by beginning teachers across 

disciplines found the most reoccurring problems were: classroom discipline, motivating students, 

dealing with individual differences, assessing students’ work, relationships with parents, 

organization of class work, inadequate teaching materials and supplies, and dealing with problems 

of individual students (Veenman, 1984). Consistent with findings from the larger education 

literature (Joiner & Edwards, 2008; McLeskey & Waldron, 2002), Joerger (2002) argued “access 

to appropriate and timely inservice education activities is critical to the initial success, 

effectiveness, continued development, and retention of beginning agricultural education teachers” 

(p. 11). 

To develop programs for the professional development of agricultural education teachers, 

researchers have conducted studies to assess teacher needs. Although different methods have been 

used to assess the needs of teachers, researchers suggest the Borich (1980) model provides a more 

robust assessment when compared to more direct assessments (Edwards & Briers, 1999). The basis 

of the Borich needs assessment model was to identify the discrepancy between what teachers 

should be able to do and what teachers can do by determining a) the relevance or importance of 

each competency to their job and b) their perceived ability to perform each competency.  

While needs assessments are valuable, they can also be arduous and time consuming 

(Washburn, King, Garton, & Harbstreit, 2001). In an effort the limit the number of needs 

assessments necessary in a given region, researchers attempted to compare results from neighboring 

states to see if co-planning was appropriate (Washburn et al., 2001). The researchers concluded 

“sufficient differences exist between states to warrant individual periodic needs assessments in each 

individual state” (p. 408). These differences exist because not only are the teacher education 

programs different from state to state, but also the agricultural enterprises and classroom course 

offerings.  Washburn et al. (2001) reinforced this idea “needs assessments should be conducted at 
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regular intervals to accurately reflect the changing needs of teachers, students, and the agriculture, 

food, fiber, and natural resource industry” (p. 397).  

Research also suggests that within a state, specific groups of teachers should be considered 

differently. Researchers identify a teachers’ work and personal environments change over the 

course of their careers (Christensen & Fessler, 1992). Therefore, one could assume agriculture 

teachers at the beginning of their career differ from experienced teachers regarding their 

professional development needs. Research supports this notion; Kahler (1974) concluded 

beginning teachers within agricultural education were indeed different from their more experienced 

peers. Birkenholz and Harbstreit (1987) and Myers, Dyer, and Washburn (2005) recommended 

focused professional development programs should be used to meet the unique needs of beginning 

agriculture teachers. With his study of beginning agriculture teachers in Idaho, Mundt (1991) 

indicated that expecting a beginning teacher to perform as if they were a veteran was unrealistic 

and called for research to be done to determine what can reasonably be expected of beginning 

teachers. This research supports assessing the needs and providing professional development 

experiences unique to early career agriculture teachers. 

Numerous studies have been conducted within agricultural education to specifically 

identify the needs of beginning teachers, with some of those conducted as needs assessments 

(Edwards & Briers, 1999; Garton & Chung, 1996; Joerger, 2002; Layfield & Dobbins, 2002), others 

being direct assessments (Birkenholz & Harbstreit, 1987; Claycomb & Petty, 1983; Kahler, 1974; 

Miller & Scheid, 1982), Delphi panels (Mundt & Connors, 1999; Myers et al., 2005) or qualitative 

studies (Boone & Boone, 2007; Mundt, 1991; Talbert, Camp, & Heath-Camp, 1994). 

Studies conducted to identify the needs of early career agriculture teachers have identified 

a consistent need for professional development related to classroom instruction. Three of the most 

commonly identified early career agriculture teacher needs related to classroom instruction are 

managing the classroom (Boone & Boone, 2007; Mundt, 1991; Myers et al., 2005), motivating 

students and maintaining student interest (Farrington, 1980; Joerger, 2002), and the use of 

technology (Joerger, 2002; Layfield & Dobbins, 2002). Additionally, Farrington (1980) found 

adapting instruction for students with low academic ability as a need for beginning teachers, while 

later studies found a need for professional development related to instruction of students with 

special needs across experience levels (Sorensen, Tarpley, & Warnick, 2005). The task of providing 

a diverse curriculum has also been identified as one of the top professional development needs 

among beginning agriculture teachers (Duncan, Ricketts, Peake, & Uesseler, 2006; Miller & 

Scheid, 1982). 

 In addition to classroom instruction, research has continually identified professional 

development needs related to the facilitation of both Supervised Agricultural Experience (SAE) 

and FFA opportunities. SAE recordkeeping emerged as a need in studies of both beginning teachers 

(Miller & Scheid, 1982) and experienced teachers (Layfield & Dobbins, 2002). In assessments 

which combined both beginning and experienced teachers, developing student SAE projects was 

identified as a high professional development need area (Layfield & Dobbins, 2002; Sorensen et 

al., 2005). Managing the FFA program has also been a consistent need identified by agricultural 

education research. Myers et al. (2005) identified organizing and planning FFA events as a need 

while Layfield and Dobbins (2002) identified specific FFA components like FFA fundraisers and 

FFA career development event (CDE) team training as needs. Additionally, teachers across 

experience levels have been found to need support with FFA degree and proficiency applications 

(Joerger, 2002; Layfield & Dobbins, 2002; Sorensen et al., 2005).  

 In addition to the traditional aspects of the agriculture teaching profession, FFA, SAE, and 

classroom instruction, research has identified professional development needs in the broader 

programmatic context. Research has identified beginning agriculture teachers perceive high 

professional development needs in managing an advisory board (Joerger, 2002; Myers et al., 2005). 

Facility management has also been identified as a professional development need for beginning 

agriculture teachers (Boone & Boone, 2007; Mundt, 1991). Additional programmatic concerns, 
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including the management of young farmer groups and/or adult education programs (Farrington, 

1980; Layfield & Dobbins, 2002; Miller & Scheid, 1982) and grant writing (Roberts & Dyer, 2004), 

have been identified.  

 Research has also recognized the importance of need areas outside the technical aspects of 

the agriculture teaching profession. Roberts and Dyer (2004) sought to compare and contrast 

inservice needs of traditional and alternatively certified teachers of all experience levels, but found 

both groups were dealing with stress and time management issues. Furthermore, the skills related 

to the startup and management of support structures to help agriculture teachers has repeatedly 

emerged as a professional development need (Joerger, 2002; Layfield & Dobbins, 2002; Myers et 

al., 2005; Sorensen et al., 2005). 

 Previous research in agricultural education recommends the specific evaluation of 

professional development needs for beginning teachers. Therefore, we analyzed the professional 

development needs of beginning and experienced agriculture teachers in Oregon separately. 

Additionally, research in agricultural education has identified professional development needs in 

the areas of instruction, FFA and SAE, program management, and personal (e.g., stress and time) 

management. Therefore, our comprehensive analysis of the professional development needs for 

Oregon agriculture teachers included specific items related to each of these need areas. 

 

Theoretical Framework 

 

Teacher development is a dynamic process extending throughout a teacher’s career 

(Fessler, 1992). Beginning in the 1970s, teacher education researchers began to wonder if teacher 

development occurred in similar phases across teaching careers. The idea was if all teachers 

traveled through the same career milestones, targeted interventions and developments could be put 

into place to address challenges and increase retention. These studies of teacher development were 

sporadic and involved small sample sizes and teachers across a range of experiences and used 

varied methodologies; however, findings were remarkably similar (McDonald & Elias, 1983). This 

suggests the problems of teachers cannot simply be attributed solely to the teachers’ characteristics 

or the workplace environment, but are inherent in the profession of teaching, and solutions to these 

problems must look at the combination of teacher and environment (Veenman, 1984). It wasn’t 

until the work of Huberman and Grounauer (1993) with Swiss teachers, Sikes (1985) with UK 

teachers, and Fessler and Christiansen (1992) in the United States, that sound theories evolved (Day 

et al., 2009). 

The model of teacher development created by Fessler and Christensen (1992) guides this 

study and borrows heavily on social systems theory (see Figure 1). Fessler and Christiansen 

proposed eight stages, moving from pre-service and induction to career wind-down and exit. 

However, it is important to note a teacher’s movement in and between these stages is both dynamic 

and flexible and not all teachers enter all stages. Lynn (2002) was clear the most significant 

contribution of the Fessler and Christiansen model is the implication teachers move in and out of 

career stages in response to personal and organizational environmental conditions.  

This model has been used within the agricultural education profession (Greiman, Walker, 

& Birkenholz, 2005) to investigate the influence of the organizational environment on induction 

stage teachers. Huberman (1989) indicated teachers would stay in an induction phase for the first 

one to three years, but, depending on their development, a teacher could be in induction until their 

sixth year of teaching before moving to career stabilization, or career exit. Teachers who move 

districts, subjects, or grade levels typically respond by re-entering the induction phase. 
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Figure 1. Teacher Career Cycle Model from “The teacher career cycle: Understanding and guiding 

the professional development of teachers” by R. Fessler & J. Christensen (Eds.), 1992, Allyn & 

Bacon and adapted by Greiman (2010) 

 

According to the teacher career cycle model (Fessler & Christensen, 1992; Greiman, 2010), 

agriculture teachers of different career stages encounter varying environments and therefore 

possess varying needs. Consequently, according to Huberman (1995), this creates a need for 

professional development to meet those various needs. Oregon offers professional development to 

agriculture teachers through the teachers’ association at two annual statewide conferences offered 

during the summer and fall. Additionally, Oregon Team Agricultural Education offers an early 

career workshop annually for teachers in years one through five of teaching agriculture. This 

inservice is open to all teachers regardless of preservice training or career experience outside of 

agriculture. In order to meet the specific needs of agriculture teachers through these various 

professional development experiences, identification of those needs is essential.  

 

Purpose and Objectives 

 

The purpose of this study was to identify and describe the inservice needs of agriculture 

teachers in Oregon and compare induction phase and non-induction phase teachers by competency 

and inservice need. This study aims to gather valuable information for determining teacher 

professional development topics for the various teacher inservice opportunities and to gain a better 

understanding of inservice needs across career stages. According to Research Priority 4 of the 

American Association of Agricultural Education National Research Agenda, a primary area of 

scientific focus is to “Deepen our understanding of effective teaching and learning processes in all 

agricultural education environments” (Doerfert, 2011, p. 18). Therefore, by determining inservice 

needs of teachers, effective professional development opportunities can be developed to improve 

teaching and learning in all agricultural education environments. The following research objectives 

guided this study: 
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1. Describe the demographic profile and program characteristics of Oregon agriculture 

teachers. 

2. Identify and prioritize inservice needs by career phase.  

3. Identify the inservice needs of the total population of agriculture teachers. 

4. Compare induction and non-induction phase agriculture teachers by inservice needs. 

 

Methods and Procedures 

 

The population of this study included all school-based agriculture teachers in Oregon (N = 

111) during the 2013-2014 school year. We obtained the names and contact information of 

agriculture teachers using the 2013-2014 Oregon Agriculture Teacher Directory. In order to reduce 

frame error, a panel of experts in the field of agricultural education in Oregon scrutinized the 

information in the directory to insure its accuracy.   

We attempted a census of agriculture teachers in Oregon during the 2013-2014 school year; 

therefore, we make no attempt to generalize beyond the population of this study. The instrument 

consisted of two parts: agricultural education competencies and demographics. We developed the 

agricultural education competencies section of the instrument based on the Borich (1980) needs 

assessment model to assess the perceived ability and importance for each of the competencies. A 

list of 49 agricultural education competencies were developed from previous research (Boone & 

Boone, 2007; Duncan et al., 2006; Garton & Chung, 1996; Layfield & Dobbins, 2002; Mundt & 

Connors, 1999; Myers et al., 2005; Sorensen et al., 2005) and modified to meet the needs of 

agriculture teachers in Oregon. Teachers were asked to rate their perceived importance and 

perceived ability for each of the 49 competencies using a five-point Likert-type scale ranging from 

1 “very low” to 5 “very high.”  

A panel of experts in the field of agricultural education established face and content validity 

for the instrument. Reliability measures of other needs assessment studies in agricultural education 

utilized a coefficient of internal consistency for the needs assessment items (Barrick & Doerfert, 

1989; Birkenholz & Harbstreit, 1987; Garton & Chung, 1996; Joerger, 2002; Layfield & Dobbins, 

2002; McDonald & Lawver, 1997; Sorensen et al., 2005), therefore we determined a coefficient of 

internal consistency for the 49 agricultural education competencies in the current study. The 

coefficient of internal consistency was identified, using a Cronbach’s alpha, as .95. 

 We administered the instrument and collected data in December of 2013 using the online 

survey program Qualtrics. Using Dillman’s (2007) tailored design method, we made five points of 

contact with participants to elicit responses. The first point of contact was a notification e-mail, the 

three subsequent points of contact were e-mails requesting participation in the research study; these 

were sent at one-week intervals. The final point of contact was a phone-call to individuals who had 

not yet responded. A total of 80 useable responses were completed, yielding a 72% response rate. 

There is no attempt to generalize the findings of this study so non-response error was not a concern. 

We analyzed the data using the Statistical Package for Social Science (SPSS) version 20. 

Research objective one was descriptive in nature, therefore we reported the results as frequencies 

and percentages. To accomplish research objectives two and three, we calculated mean weighted 

discrepancy scores (MWDS) for each of the 49 agricultural education competencies for the 

different groups of teachers separately: induction phase teachers (n =27), non-induction phase 

teachers (n = 53), total teachers (n = 80). For purposes of this study, induction phase teachers were 

considered to have up to five years of teaching experience. In order to calculate a MWDS we first 

calculated the discrepancy score for each teacher by subtracting the ability score from the 

importance score for each agricultural education competency. Then, a weighted discrepancy score 

was calculated by multiplying the discrepancy score by the mean importance rating for each 

competency. The MWDS was calculated by taking the sum of the weighted discrepancy scores and 

dividing them by the number of participant responses for each competency. Finally, using the 

MWDS, the 49 agricultural education competencies were ranked.   
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Results and Findings 

 

 For the first research objective, we sought to describe the demographic profile and program 

characteristics of Oregon agriculture teachers. The average teacher in Oregon was 38 years old and 

male (56%). The average number of years teaching was 11, with the median of eight years and the 

mode of one year. Thirty-six percent (n = 27) of teachers were categorized as induction phase (0-5 

years of teaching experience). Fifty-two percent of teachers reported being certified to teach 

Curriculum for Agricultural Science Education (CASE) content with 27% being certified to teach 

CASE Plant Science followed by CASE Agriculture, Food, and Natural Resources (19%) and 

CASE Animal Science (16%), with no teachers being certified in CASE Animal and Plant 

Biotechnology. Thirty-five percent of the CASE certified teachers were induction phase. Eighty-

four percent of responding teachers were certified to teach agriculture through a university licensure 

program, while 16% were alternatively certified. The most common class taught in the last five 

years by agriculture teachers was Introduction to Agriculture (70%), followed by Plant Sciences 

(68%), Animal Sciences (65%), Agricultural Mechanics (61%), Agribusiness (36%), 

Environmental Sciences (31%), and Food Sciences (17%). Respondents’ class sizes ranged from 

4-40 students with 21 being the average class size. Teachers reported participating in professional 

development activities in the past year offered by their school or district (95%), followed by the 

summer agriculture teacher’s conference (80%), university course offerings (31%), and the 

National FFA (29%). 

 Objectives two and three sought to identify and prioritize inservice needs of induction and 

non-induction phase agriculture teachers as well as for all responding teachers. We used the Borich 

(1980) needs assessment model to calculate mean weighted discrepancy scores (MWDS) for each 

of the 49 agricultural education competencies. A higher MWDS indicates a higher need for 

inservice; additionally each competency is ranked according to inservice need within the reported 

group (see Table 1).  

 

Table 1 

 

Professional Development Needs of Oregon Agriculture Teachers (n = 80) 

 

Induction Phase 

Non-Induction 

Phase Total Teachers 

Competency Rank MWDS Rank MWDS Rank MWDS 

Writing grant proposals for 

external funding 

1 5.93 6 4.87 6 5.22 

Utilizing a local advisory 

committee 

2 5.58 8 3.64 7 4.29 

Utilizing the AET record book 

system 

3 5.49 2 6.80 1 6.37 

Training CDE teams 4 5.11 39 1.45 25 2.59 

Balancing priorities to make time 

for career and family/personal 

life. 

5 5.10 1 6.87 2 6.24 

Teaching agricultural mechanics 6 5.09 43 1.22 31 2.45 

Managing student SAE record 

books 

7 5.03 9 3.59 8 4.06 

Managing the greenhouse 8 4.94 36 1.66 22 2.72 
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Induction Phase 

Non-Induction 

Phase Total Teachers 

Competency Rank MWDS Rank MWDS Rank MWDS 

Helping students prepare FFA 

award applications 

9 4.97 27 2.07 18 2.98 

Managing time effectively 10 4.90 4 5.98 4 5.61 

Utilizing techniques and skills to 

stay organized 

11 4.78 3 6.18 3 5.69 

Managing work related stress 12 4.62 5 5.81 5 5.40 

Utilizing community partners 13 4.35 13 3.24 9 3.62 

Motivating students to learn 14 3.92 12 3.30 10 3.51 

Preparing chapter FFA award 

applications 

15 3.92 40 1.44 36 2.22 

Teaching using experiments 16 3.88 15 2.99 12 3.27 

Maintaining agricultural 

equipment 

17 3.75 32 1.89 28 2.51 

Evaluating student performance 18 3.59 28 2.05 29 2.51 

Recruiting quality students 19 3.54 21 2.77 16 3.03 

Developing SAE opportunities 

for students 

20 3.50 19 2.91 13 3.10 

Determining the content for 

specific courses 

21 3.38 24 2.30 24 2.65 

Teaching food science 22 3.36 26 2.18 26 2.55 

Developing an effective public 

relations program 

23 3.35 10 3.43 11 3.41 

Organizing fundraising activities 24 3.28 42 1.27 39 1.90 

Teaching the plant and soil 

sciences 

25 3.26 31 1.90 33 2.35 

Working with parents 26 3.11 33 1.84 34 2.27 

Developing positive community 

relations 

27 3.05 14 3.04 14 3.04 

Developing effective lesson plans 28 3.00 35 1.77 40 1.89 

Teaching agribusiness 29 2.98 22 2.58 23 2.71 

Teaching students problem 

solving skills 

30 2.95 16 2.98 19 2.97 

Developing an FFA program of   

activities 

31 2.87 23 2.34 30 2.51 

Managing student behavior 32 2.87 29 1.93 35 2.24 

Retaining quality students 33 2.79 18 2.95 20 2.90 

Teaching in laboratory settings 34 2.79 25 2.18 32 2.38 

Teaching students with learning 

disabilities 

35 2.67 37 1.60 37 1.94 

Working with students for 

Agriscience fair 

36 2.54 20 2.83 21 2.74 
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Induction Phase 

Non-Induction 

Phase Total Teachers 

Competency Rank MWDS Rank MWDS Rank MWDS 

Locating instructional resources 

and materials 

37 2.39 11 3.36 15 3.04 

Teaching about agriculture’s 

relationship with the 

environment 

38 2.33 41 1.35 42 1.67 

Teaching diverse populations of 

students 

39 2.16 34 1.82 38 1.93 

Conducting local FFA chapter 

activities 

40 2.06 44 0.91 44 1.28 

Teaching the animal sciences 41 1.78 47 0.29 47 0.79 

Using technology for instruction 42 1.71 17 2.96 27 2.54 

Supervising students’ SAE 

programs 

43 1.67 30 1.91 41 1.83 

Teaching about public issues 

regarding agriculture 

44 1.66 38 1.45 43 1.52 

Conducting adult programs 45 1.58 45 0.52 45 0.86 

Teaching agriscience – 

integrating science in 

agriculture 

46 1.47 7 3.83 17 3.00 

Planning field trips 47 1.46 46 0.49 46 0.81 

Planning banquets 48 1.44 48 -0.15 48 0.39 

Exhibiting Livestock 49 0.40 49 -0.66 49 -0.31 

Note. MWDS = Mean Weighted Discrepancy Score 

Among induction teachers, we found the top five perceived inservice needs to be: writing 

grant proposals for external funding (5.93), utilizing a local advisory committee (5.58), utilizing 

the AET record book system (5.49), training CDE teams (5.11), and balancing priorities to make 

time for career and family/personal life (5.10). Among the non-induction teachers, the top five 

perceived inservice needs were: balancing priorities to make time for career and family/personal 

life (6.97), utilizing the AET record book system (6.80), utilizing techniques and skills to stay 

organized (6.18), managing time effectively (5.98), and managing work related stress (5.81). 

Among all responding teachers, we found the top inservice needs to be: utilizing the AET 

record book system (6.37), balancing priorities to make time for career and family/personal life 

(6.24), utilizing techniques and skills to stay organized (5.69), managing time effectively (5.61), 

and managing work related stress (5.40). 

 Objective four sought to compare induction and non-induction teachers by inservice needs. 

Both groups responded with similar perceived inservice needs for highest and lowest MWDS 

rankings. Five of the top ten ranked inservice need competencies were shared by both induction 

and non-induction teacher groups while six out of ten of the bottom ranked competencies were also 

shared. When comparing induction and non-induction teachers, we found large differences in 

MWDS for various competencies (see Table 2). Large differences in MWDS indicate large 

differences when comparing induction teachers to non-induction teachers as it relates to inservice 

needs. Eight of the top ten largest differences involved high inservice needs of induction teachers 

with low needs for non-induction teachers. The competency with the largest MWDS difference 
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between the two teacher groups was teaching agricultural mechanics. Competencies that were high 

needs for non-induction teachers, but low needs for induction teachers included teaching 

agriscience – integrating science in agriculture and balancing priorities to make time for career and 

family/personal life. 

 

Table 2 

 

The Ten Largest Differences in MWDS between Teacher Groups 

 

Induction 

Non-

Induction Difference 

Competency MWDS MWDS MWDS 

Teaching agricultural mechanics 5.09 1.22 3.87 

Training CDE teams 5.11 1.45 3.66 

Managing the greenhouse 4.94 1.66 3.28 

Helping students prepare FFA award applications 4.97 2.07 2.9 

Preparing chapter FFA award applications 3.92 1.44 2.48 

Teaching agriscience – integrating science in 

agriculture 

1.47 3.83 -2.36 

Organizing fundraising activities 3.28 1.27 2.01 

Utilizing a local advisory committee 5.58 3.64 1.94 

Maintaining agricultural equipment 3.75 1.89 1.86 

Balancing priorities to make time for career and 

family/personal life 

5.10 6.87 -1.77 

Note. MWDS = Mean Weighted Discrepancy Score 

 

Conclusions, Implications and Recommendations 

 

The purpose of this research was to explore the professional development needs of 

agriculture teachers in Oregon. Additionally, using the teacher career cycle model (Fessler & 

Christensen, 1992; Greiman, 2010), we sought to compare the professional development needs of 

teachers in the induction and non-induction phases of their career. By completing this research we 

sought to provide valuable knowledge with a practical application for inservice development, yet 

still grounded in a relevant theory. Although the teacher career cycle model (Fessler & Christensen, 

1992; Greiman, 2010) comprised a framework of eight career stages, due to sample limitations, we 

combined stages to form two independent groups of induction and non-induction phase teachers. 

We recommend future studies employ the use of all eight stages of the career cycle model from 

which to examine agriculture teachers.   

Four of the top five need areas identified for all responding teachers as well as the non-

induction phase teachers (6 or more years of teaching experience) were in areas of personal 

management, including career and family balance, organization skills, time management, and stress 

management. These findings support the work of Roberts and Dyer (2004) who also found stress 

and time management needs were high for agriculture teachers. Teaching agriculture entails a wide 

variety of job responsibilities, therefore it is no surprise teachers identified high needs in areas 

related to managing their time, stress, and balance between career and family responsibilities. 

Based on these findings, we recommend consideration toward implementing professional 

development experiences related to personal management as well as the inclusion of personal 
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management aspects in future assessments of agriculture teachers’ professional development 

needs.    

 The top professional development needs for induction phase teachers (0-5 years of teaching 

experience) did not include such an emphasis on areas of personal management. Induction phase 

teachers identified higher professional development needs in the more technical aspects of the 

agriculture teaching profession. Previous research in agricultural education has identified the 

induction phase teachers in this study are not alone in their needs for professional development in 

the technical aspects of the agriculture teaching profession. Specifically, research has identified 

writing grants (Roberts & Dyer, 2004), using an advisory board (Joerger, 2002; Myers et al., 2005), 

and managing record books (Miller & Scheid, 1982) – three areas identified in the top five need 

areas for induction phase teachers in this study – as areas of high professional development need 

among other populations of agriculture teachers.   

In comparing the professional development needs of agriculture teachers in the induction 

and non-induction career phases, we found a wide array of similarities and differences. For those 

professional development need areas that were similarly high among both groups, specifically 

utilizing the AET record book system, balancing priorities to make time for career and 

family/personal life, writing grant proposals for external funding, utilizing a local advisory 

committee, and managing student SAE record books, we recommend professional development 

experiences in Oregon which can provide all teachers the opportunity to build their skills in these 

important areas. Alternatively, those professional development areas with large differences 

between the induction and non-induction groups, specifically teaching agricultural mechanics, 

training CDE teams, managing the greenhouse, helping students prepare FFA award applications, 

and preparing chapter FFA award applications, may be best suited for specific professional 

development experiences with teachers only in the induction phase. 

In addition to the practical implications of the discrepant need areas are the theoretical 

implications for large perceived differences among induction and non-induction teachers. One 

important conclusion is, for the five need areas with the largest difference between the two groups, 

induction phase teachers held a higher perceived need. These findings support the idea, for these 

professional development need areas, induction teachers have not yet reached the competency 

building or enthusiastic and growing teacher stages (Greiman, 2010). 

However, a number of professional development areas shared very similar levels of 

perceived needs among induction and non-induction teachers. Furthermore, a total of 13 of the 49 

competencies measured were identified as a higher need among non-induction teachers than 

induction teachers, with the two largest of these areas being teaching agriscience – integrating 

science in agriculture and balancing priorities to make time for career and family/personal life. 

These findings identify that, for certain professional development need areas, additional years of 

teaching experience do not equate to a lack of professional development needs. In addition to 

providing specific professional development experiences for induction phase teachers, facilitators 

should also consider providing professional development experiences for non-induction agriculture 

teachers based on the specific competencies in which they identified higher needs. 

This research provides important information regarding the professional development 

needs of agriculture teachers in Oregon. From a practical standpoint, this study provides valuable 

information for the consideration of professional development experiences targeted toward 

different subgroups within the population of agriculture teachers in Oregon. We recommend states 

consider the value of providing professional development opportunities for teachers in specific 

career stages and recommend the continued investigation of professional development needs by 

career stage. Additionally, we recommend research into the potential effectiveness of career 

specific professional development opportunities. 

As we look to the future of agricultural education, we understand the importance of meeting 

the needs of agriculture teachers through professional development experiences. We also 

acknowledge the importance of making these professional development experiences tailored to the 
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specific needs of the teachers within those experiences. Therefore, as we consider strategies for 

optimizing professional development in agricultural education, we recognize the importance of 

career stage research and the continued use of needs assessments in the agricultural education 

profession. 
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Attracting Youth to Agriculture: The Career Interests 

of Young Farmers Club Members in Uganda 
 

Stephen C. Mukembo1, M. Craig Edwards2, Jon W. Ramsey3, and Shida R. Henneberry4 

 

Abstract 

 

This embedded, quantitative case study included 102 participants who were members of Young 

Farmers Clubs (YFCs) from two secondary schools in eastern Uganda. The study’s multifold 

purpose was to describe YFC members’ personal characteristics and their reasons for joining the 

clubs. In addition, the study sought to determine the career interests/aspirations of the YFC 

members and factors influencing their decisions about career choices. Cross-sectional survey 

methodology was used to collect data. The findings showed a high number of members were 

interested in pursuing careers related to science. Students mainly joined the clubs to improve 

their academic performance, for personal interests, and to gain life skills. Intrinsic factors were 

the main influencers of career choice. Club activities had less influence on the members’ career 

aspirations. The results point to a need for teachers, guidance counselors, and parents to 

consider students’ interests and abilities when guiding them about career choices. Advisors 

should provide meaningful learning experiences for club members to explore their career 

interests and aptitudes. Future studies should assess the impact of childhood experiences on 

stimulating the career interests of adolescents, especially in developing countries. 

 

Keywords: agricultural clubs; career choices/aspirations; human capital; secondary education 

 

Attracting youth to and retaining them in the agriculture sector remains a global 

challenge. Many developing countries, such as Uganda, are faced with the challenge of ensuring 

food security for their growing populations amidst a decline in youth engagement in agriculture 

(Ahaibwe, Mbowa, & Lwanga, 2013; Mukembo, 2013). Although the employment opportunities 

available in the sector continue to increase for graduates in agriculture, in many countries, too 

few youth have embraced food production as a career field (Food and Agriculture Organization, 

Technical Centre for Agricultural and Rural Cooperation, & International Fund for Agricultural 

Development, 2014; Kruijssen, 2009; Russell, 1993).  

In the past, agricultural education in the United States provided vocational training 

mainly for students who wanted to become agricultural producers or intended to pursue a career 

in the off-farm agricultural industry after high school graduation (Talbert, Vaughn, Croom, & 

Lee, 2007). In contemporary times, agricultural educators also prepare students for careers in 

“science, business, and government” (Talbert et al., 2007, p. 61). However, many students, 

                                                            
1 Stephen C. Mukembo is a doctoral student in Agricultural Education in the Department of Agricultural 

Education, Communications, and Leadership at Oklahoma State University, 537 Agricultural Hall, 

Stillwater OK 74078-6031, stephen.mukembo@okstate.edu 
2 M. Craig Edwards is a Professor of Agricultural Education and Coordinator of Graduate Studies in the 

Department of Agricultural Education, Communications, and Leadership at Oklahoma State University, 

464 Agricultural Hall, Stillwater OK 74078-6031, craig.edwards@okstate.edu 
3 Jon W. Ramsey is an Assistant Professor of Agricultural Education in the Department of Agricultural 

Education, Communications, and Leadership at Oklahoma State University, 457 Agricultural Hall, 

Stillwater OK 74078-6031, jon.ramsey@okstate.edu 
4 Shida R. Henneberry is a Regents Professor of Agricultural Economics and Director of the Master of 

International Agriculture Program at Oklahoma State University, 545B Agricultural Hall, Stillwater OK 

74078-6031, srh@okstate.edu 



Mukembo et al.  Attracting Youth… 

Journal of Agricultural Education 156 Volume 55, Issue 5, 2014 

guidance counselors, and parents remain unaware of the vast career opportunities available in 

agriculture beyond the farm gate (Fursdon, 2013; Mallory & Sommer, 1986; Smith & Baggett, 

2012). Agriculture teachers, together with school guidance counselors, need to make students 

aware of the variety of career opportunities connected to the agriculture sector (Jackson & 

Williams, 2003) and the preparation required to pursue those careers. 

Agricultural education in the United States provides a wide range of experiences to 

students outside of the classroom. This is achieved through 4-H, the non-formal arm of the U.S. 

agricultural education model for youth development (4-H Organization, 2013), and FFA, the 

leadership development component of secondary agricultural education which constitutes the 

formal or in-school part of the system (The National FFA Organization, 2013). The evolution of 

agricultural clubs and organizations worldwide is based, to some extent, on the success and 

impact of FFA and 4-H organizations on U.S. agriculture and youth development (Connors, 2013; 

Lindley, 1993; National 4-H History Preservation Program, 2013). Many of these clubs, which 

evolved from the FFA and 4-H models, have various names, such as Young Farmers Club (YFC), 

Agriculture Club, or Youth in Agriculture Club. However, they are guided by a similar objective: 

youth development through agricultural education, including supervised agricultural experiences, 

developing skills in agricultural production, and acquiring general life skills (Adebo, 2009; 

National Federation of Young Farmers’ Clubs, 2013). Clubs provide students with opportunities 

to explore career interests, learn team work and cooperation, and also improve their scientific 

reasoning (Gerber, Cavallo, & Marek, 2001; Johnston, 1952; Kruijssen, 2009). In east Africa, 

Uganda and Kenya have YFCs. In Kenya, YFCs are a component of its formal education system 

via the secondary schools’ agriculture curricula and programs; the clubs provide hands-on 

experiences to reinforce what is taught in the classroom (Vandenbosch, 2006).  

Experiences acquired during the formative period of an individual’s life leave their mark 

on personal efficacy, which may set the future direction of a person’s life course by affecting the 

choices made and the achievements attained (Bandura, 1986). The perceived efficacy and 

academic orientations of youth determine their decisions to pursue different types of careers and 

also determine which careers they may avoid (Bandura, Barbaranelli, Caprara, & Pastorelli, 

2001). However, increased understanding is needed about the role played by youth organizations 

in fomenting the career interests of youth in developing countries, including their pursuit of post-

secondary education in the agricultural disciplines and related careers. This study sought to 

describe the perceptions of YFC members at two schools in eastern Uganda to understand the 

impact of club participation on their career interests, especially in regard to preparing for and 

entering the agriculture sector. 

This study was guided mainly by human capital theory (HCT). “[H]uman capital [HC] 

refers to [all] the acquired skills, knowledge, and abilities of human beings” (Hornbeck & 

Salamon, 1991, p. 3), as attained through education and training for the support of their 

productive potential (Hartog & Van den Brick, 2007; Hornbeck & Salamon, 1991; McFadyen, 

2006). In addition, integrating the theory of planned behavior, as espoused by Ajzen (1987, 

1991), and factors which influence career choice (Hackett & Betz, 1981; Lent, Brown, & Hackett, 

1994, 2002; Margolis, Plug, Simonnet, & Vilhuber, 2004; Tang, Pan, & Newmeyer, 2008) 

broadens our understanding of the synergy between HCT and career choice. HCT encompasses 

the knowledge and skills people acquire through education and training as a result of deliberate 

investments by society and individuals, which yields returns to both (Nafukho, Hairston, & 

Brooks, 2004). HCT posits education and training as powerful individual and social levers that 

benefit a nation’s economy (Becker, 1993, 1994; Ben-Porath, 1967; Fitzsimons, 1999; 

McFadyen, 2006; Mincer, 1981; Olanyiyan & Okemakinde, 2008; Schultz, 1972; Van der 

Merwe, 2010; Zula & Chermack, 2007); see Figure 1.  
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Therefore, because HC is grounded on education and training as well as the individual’s 

abilities and experiences, a relationship exists between investment in HC through education and 

career choice. Key traits comprising the HC acquired by an individual, i.e., the person’s 

accumulated skills, knowledge, abilities, and experiences, influence career choice (Margolis et 

al., 2004); see Figure 1. 
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Conceptual Model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The relationship between education, career choice, human capital theory, and return on investment. Adapted with permission 

from “The views of young farmers clubs members on their clubs' activities, their career interests, and their intentions to pursue agriculture-

related career preparation at the post-secondary level: An embedded case study of two secondary schools in eastern Uganda,” by 

Mukembo, S. C., 2013, master’s thesis, p. 61. 
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Purpose and Objectives of the Study 

 

The study’s multifold purpose was to describe YFC members’ personal characteristics 

and their reasons for joining the clubs. In addition, the study sought to determine the career 

interests/aspirations of the YFC members and factors influencing their decisions about career 

choices. Four objectives guided the study: (a) describe select personal characteristics of the YFC 

members; (b) describe students’ reasons for joining their YFCs; (c) determine the career 

interests/aspirations of the YFC members; and (d) determine factors that influenced the career 

interests/aspirations of the YFC members. 

 

Research Design and Methods 

 

The study followed a single case (embedded) design (Yin, 2009). An embedded case 

study design can serve as a useful device for focusing a case study inquiry, and the subunits 

embedded often add significant opportunities for extensive analysis, thus enhancing the insights 

gained (Yin, 2009). One-hundred and two members of YFCs from two secondary boarding 

schools in eastern Uganda were selected purposefully (Creswell, 2012; Gay, Mills, & Airasian, 

2009) to be surveyed. These were the only schools found to have active YFCs in eastern Uganda 

at the time of the study during February of 2013. The study also used cross-sectional survey 

methodology (Creswell, 2012; Gay et al., 2009). 

Yin (2009) posited that, similar to single experiments, the findings derived from cases 

should not be generalized beyond the sample(s) providing the data; however, they may be 

generalized to theoretical propositions. Similarly, Stake (1995) asserted that the real business of a 

case study is particularization not generalization. “We take a particular case and come to know it 

well, not primarily as to how it is different from others but what it is, what it does” (Stake, 1995, 

p. 8). In this quantitative case study, the researchers sought to determine the perceptions of club 

members regarding their career interests/aspirations and factors influencing career choice(s) and 

related preparation experiences, including relevance to the agriculture sector, as well as the 

students’ reasons for joining YFCs.  

The development of the survey questionnaire was done by the researchers and a panel of 

experts from the Department of Agricultural Education, Communications, and Leadership at 

Oklahoma State University, including three faculty members. The questionnaire was reviewed by 

the panelists and three agriculture teachers in Uganda for content and face validity. Minor 

revisions, as suggested by the reviewers, were made. A field test was conducted to determine if 

the subjects were capable of completing the survey instrument and understood the questions 

(Creswell, 2012; Gay et al., 2009). Slight adjustments were made to the final instrument based on 

results of the field test (Creswell, 2012).  

Several different question formats were used, including open-ended questions, closed-

ended questions, and semi-closed ended questions (Creswell, 2012). The students were asked to 

respond to items measuring their attitudes using categorical and ordinal scales. The response 

scales were used to measure participants’ attitudes or preferences (Gay et al., 2009). According to 

Gay et al. (2009), attitude scales “measure what an individual believes, perceives, or feels about 

self, others, activities, institutions, or situations” (p. 150). In regard to the questionnaire’s ordinal 

scales, only frequencies and percentages were calculated, i.e., no summation of mean scores or 

other tests of central tendency were done. Therefore, no test of internal consistency, such as 

Cronbach’s alpha, was appropriate. By design, this study was intended to describe the particular 

case of the schools investigated; therefore, caution should be exercised if generalizing its findings 

to other settings. The data were analyzed using the Statistical Package for the Social Sciences 

(SPSS) version 21. The responses were coded and hand-entered into a SPSS data file. Descriptive 

statistics were used for data analysis. 
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Findings and Results 

 

Objective #1 

 

The findings indicated that almost equal numbers of males (49.0%) and females (51.0%) 

participated in the study. Students’ ages ranged from 13 to 19 years with a majority (73.4%) 

being 16 to 18 years of age; 21.6% were 13 to 15 years of age, and 2.0% indicated they were 19 

years or older. Most students were in the senior four class (54.6%), i.e., grade 10, followed by 

senior six or grade 12 with 21.6%; senior three or grade 9 was third with 18.6%, and senior two, 

grade 8, had the fewest number of participants (4.9%) in the clubs. Senior one (grade 7) and 

senior five (grade 11) students were not reported because, at the time of the study, those students 

had not returned to school from their vacation/holiday periods. (Note. Senior means Senior 

Secondary in Uganda’s education system. Grade levels at a senior secondary school in Uganda 

include what would be grades 7 to 12 in the U.S. education system.) 

 

Objective #2 

 

A large majority of the students agreed or strongly agreed that the main reason for 

joining the YFCs was to improve their academic performance (90.2%) (see Table 1). Personal 

interest held second place with 86.3%, and gaining life skills, such as leadership, communication, 

and team work, followed closely in third place with 82.3%. More than two-thirds (67.7%) either 

disagreed or strongly disagreed that they joined their clubs to make money (see Table 1), and 

more than three-fourths (76.6%) disagreed or strongly disagreed that it was a school requirement 

for them to join their clubs (see Table 1). A few of the students (4.9%) indicated other factors 

influenced them to join the YFCs (see Table 1). 
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Table 1 

 

Students’ Reasons for Joining the Young Farmers Clubs  

Rank* Reasons Strongly 

agree/Agree 

Neutral/ 

Undecided 

Strongly 

disagree/ 

Disagree 

No 

response 

  f % f % f % f % 

          

1 

 

To improve my academic 

performance 

92 90.2 5 4.9 3 3.0 2 2.0 

          

2 Because of personal interest 88 86.3 6 5.9 6 5.9 2 2.0 

          

3 To gain life skills 84 82.3 6 5.9 11 10.8 1 1.0 

          

4 

 

Because it is in line with 

my career aspirations/goals 

79 77.4 12 11.8 11 10.8 0 0.0 

          

5 

 

To socialize and make new 

friends 

63 62.3 17 16.7 18 17.7 4 3.9 

          

6 

 

Study trips/attend agric. 

show 

62 60.8 14 13.7 21 20.5 5 4.9 

          

7 

 

To make money from club 

activities 

20 19.6 10 9.8 69 67.7 3 2.9 

          

8 

 

Because it was a school 

requirement 

11 10.8 9 8.8 78 76.6 3 2.9 

          

9 Because of other factors 5 4.9 0 0.0 0 0.0 0 0.0 

          

Note. *Ranking was based on summation of the percentages of strongly agree and agree  

responses. 

 

Objective #3 

 

As indicated in Table 2, slightly more than one-half of the members of YFCs (males and 

females combined) were interested in pursuing a career in human medicine/nursing/pharmacist 

(52.9%) as their overall first choice; however the rankings differed by sex. This choice was 

ranked third (42.0%) by the males, but for the females it was ranked first by 63.5% (see Table 2). 

The members (36.3%) indicated veterinary medicine as their second choice overall but a 

difference existed between the sexes (see Table 2). Males indicated veterinary medicine as their 

first career choice (46.0%) compared to females who ranked the choice third with 26.9% (see 

Table 2). Agricultural engineering was selected as the third overall career choice of interest by the 

members of the YFCs with 32.4%, although differences were exhibited between the sexes. Twice 

as many males (44.0%) as females (21.2%) indicated agricultural engineering with this career 

choice ranking second for males but the choice tied for fifth among the females (see Table 2). In 

the case of females, this choice tied with agricultural economist, and chemist and material 
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scientist. Ranked fourth overall was electrical engineering with 24.5% of the students indicating it 

as one of their higher career choices. Almost equal numbers of each sex indicated it as one of 

their top career choices, i.e., 25.0% of the females and 24.0% of the males ranked electrical 

engineering fourth and tied for sixth, respectively, among their higher choices. In the case of male 

club members, this choice tied with the selection of forestry as a career interest (see Table 2). 

The career of agricultural economist tied with finance/banking/accountant at fifth overall 

with 23.5% choosing it (see Table 2). However, by sex, a few more males (26.0%) than females 

(21.2%) indicated agricultural economist as one of their top career choices; it was ranked as the 

fourth and fifth highest career choice, respectively (see Table 2). In the case of both sexes, 

however, the choice was tied with another selection (see Table 2). Further, regarding the choice 

of finance/banking/accounting, the number of females who indicated this selection as one of their 

top career choices was five times that of the males, i.e., 20 to 4; it was ranked second for the 

females but only nineteenth by the males and tied with another choice (see Table 2). 

 

Table 2 

 

Career Interests/Aspirations of the Young Farmers Club Membersa 

Career Interests/ 

Aspirations 

Males Females Overall Responses 

Combined 

(Males & Females) 

 f % Rank f % Rank f % Rank 

          

Human medicine/ 

Nursing/Pharmacist 

21 42.0 3 33 63.5 1 54 52.9 1 

          

Veterinary medicine 23 46.0 1 14 26.9 3 37 36.3 2 

          

Agric. engr. 22 44.0 2 11 21.2 5t 33 32.4 3 

          

Electrical engr. 12 24.0 6t 13 25.0 4 25 24.5 4 

          

Agric. economist 13 26.0 4t 11 21.2 5t 24 23.5 5t 

          

Finance/Banking/Acct. 4 8.0 19t 20 38.5 2 24 23.5 5t 

          

Chemist & Material 

Scientist 

11 22.0 8t 11 21.2 5t 22 21.6 7 

          

Environmental 

conserv./Wildlife mgt. 

13 26.0 4t 8 15.4 13t 21 20.6 8 

          

Agribusiness 8 16.0 11t 10 19.2 8t 18 17.6 9t 

          

Mechanical engr. 8 16.0 11t 10 19.2 8t 18 17.6 9t 

          

Lawyer/Related legal 

professions  

9 18.0 10 8 15.4 13t 17 16.7 11 

          

Dairy/Animal produc. 11 22.0 8t 5 9.6 19 16 15.7 12 

          



Mukembo et al.  Attracting Youth… 

Journal of Agricultural Education 163 Volume 55, Issue 5, 2014 

Career Interests/ 

Aspirations 

Males Females Overall Responses 

Combined 

(Males & Females) 

 f % Rank f % Rank f % Rank 

Crop produc. 5 10.0 18 10 19.2 8t 15 14.7 13 

          

          

Computing/ 

Information techno. 

6 12.0 15t 8 15.4 13t 14 13.7 14t 

          

Forestry 12 24.0 6t 2 3.8 23 14 13.7 14t 

          

Agric. Extension 7 14.0 14 6 11.5 18 13 12.7 16 

          

Agriculture (farming) 8 16.0 11t 4 7.7 20t 12 11.8 17t 

          

Marketing/Business 2 4.0 22 10 19.2 8t 12 11.8 17t 

          

Dietician/Nutrition &  

dietetics 

1 2.0 23 10 19.2 8t 11 10.8 19t 

          

Education/Teaching 4 8.0 19t 7 13.5 17 11 10.8 19t 

          

Food processing 3 6.0 21 8 15.4 13t 11 10.8 19t 

          

Animal breeder 6 12.0 15t 4 7.7 20t 10 9.8 22t 

          

Media/Journalism 6 12.0 15t 4 7.7 20t 10 9.8 22t 

          

Note. aThe 23 highest ranking interests/aspirations are displayed, including tied ranks. About 10% 

or more of the members indicated these career interests/aspirations as one of their top five 

choices. t = tied. 

 

Objective #4 

 

Most of the students (94.1%) agreed or strongly agreed that perceptions of ability to 

succeed in a given career was the most important factor influencing their career aspirations; this 

was followed closely by personal goals (93.1%) (see Table 3). In addition, the desire or “love” 

held for the career was ranked third with 91.2% of the club members agreeing or strongly 

agreeing this factor influenced their aspirations (see Table 3). Other factors influencing students’ 

career aspirations included exposure to or awareness and information about the career (85.3%) 

and education in school (80.4%); other people’s experiences and availability of career 

advancement opportunities tied with 75.5% (see Table 3). Further, perceptions of financial 

benefits associated with the career received 75.4% agree or strongly agree responses, and 71.6% 

of the students agreed or strongly agreed that their parents or family had an influence on their 

aspirations (see Table 3). The lowest ranked factors influencing the members’ career aspirations 

were childhood experiences while growing up (56.8%), training outside of school (53.9%), 

peers/friends which tied with teachers at 42.2%, and prestige/social status (37.2%). Ranked last of 

all the factors were co-curricular activities with only 36.2% of the club members having indicated 

either agree or strongly agree (see Table 3).  
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Table 3 

 

Factors Influencing the Career Interests/Aspirations of the Young Farmers Clubs Members 

Ranka Factor Strongly 

agree/Agree 

Neutral/ 

Undecided  

Strongly 

disagree/ 

Disagree  

No response  

  f % f % f % f % 

          

1 

 

My ability to 

succeed in the 

career 

96 94.1 2 2.0 3 3.0 1 1.0 

          

2 Personal goals 95 93.1 1 1.0 2 2.0 4 3.9 

          

3 

 

My desire/“Love” 

for the career 

93 91.2 3 2.9 3 2.9 3 3.9 

          

4 

 

Exposure/Awaren

ess and inform. 

about the career 

87 85.3 6 5.9 7 6.9 2 2.0 

          

5 Education in 

school 

82 80.4 7 6.9 8 7.8 5 4.9 

          

 6b 

 

Other people’s 

exper. in the 

career (role 

models) 

77 75.5 14 13.7 11 10.8 0 0.0 

          

 6b Availability of 

advanc. 

opportunities 

77 75.5 12 11.8 11 10.8 2 2.0 

          

8 Financial benefits 77 75.4 7 6.9 12 11.7 6 5.9 

          

9 Parents/Family 73 71.6 13 12.7 14 11.7 2 2.0 

          

10 Childhood 

experiences while 

growing up 

58 56.8 20 19.6 21 20.6 3 2.9 

          

11 Training outside 

school 

55 53.9 20 19.6 22 21.5 5 4.9 

          

 12b Peers/Friends 43 42.2 18 17.6 37 36.3 4 3.9 

          

 12b Teachers 43 42.2 22 21.4 28 27.4 9 8.8 

          

14 Prestige/Social 38 37.2 14 13.7 47 45.9 3 2.9 
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Ranka Factor Strongly 

agree/Agree 

Neutral/ 

Undecided  

Strongly 

disagree/ 

Disagree  

No response  

  f % f % f % f % 

status 

          

15 Co-curricular 

activities 

37 36.2 27 26.5 37 36.3 1 1.0 

          

Note. aRanking was based on summation of the percentages of the strongly agree and agree 

responses. bSum of percentages of the strongly agree and agree responses combined were tied. 

 

Conclusions and Implications 

 

The findings showed an almost equal number of females and males participated in the  

YFCs studied. Students ages ranged from 13 to 19 years and most were either in the senior four 

(54.6%) or senior six (21.6%) grades. The main reason students joined the YFCs was to improve 

their academic performance (90.2%) (see Table 1). This was followed by personal interest 

(86.3%) and gaining life skills (82.3%) (see Table 1). These findings implied that students who 

joined the YFCs saw membership as an opportunity to learn and thus improve their academic 

performance. In addition, the students perceived the clubs’ activities were opportunities to learn 

life skills. In most instances, club membership was voluntary (see Table 1). 

Most of the findings about students’ reasons for club membership resonated with several 

previous studies such as Gruber and Beatty (1954) who indicated one of the characteristics of a 

good club is that “the club should appeal to the interest of its members” (p. 140). Moreover, 

students who participated in school clubs were reported to have improved in their academic 

achievement (Alfeld et al., 2007; Barber & Eccles, 1999; Gerber, 1996; Shumow, 2003). Further, 

Shumow (2003) and Johnston (1952) concluded clubs encouraged the acquisition of life skills, 

including leadership, community service, honesty, strong work ethic, and healthy lifestyles, 

among their members. This study’s findings support those researchers’ conclusions. The findings 

were also congruent with Kruijssen’s (2009) assertions that clubs helped students make new 

friends and learn how to relate with one another, and club membership should be voluntary, 

interesting, and worthwhile from the student’s point of view. 

Four of the top five careers of interest overall for members of the YFCs were human 

medicine/nursing/pharmacist (52.9%) followed by veterinary medicine (36.3%), agricultural 

engineering (32.4%), and electrical engineering (24.5%) (see Table 2). Further, two careers tied 

for fifth place with 23.5% each: agricultural economist and finance/banking/accountant (see 

Table 2). In general, members of the clubs were interested in pursuing careers related to science 

(see Table 2). Of note, three of the highest ranked choices involve the agriculture sector. Female 

club members had more interest in careers related to human medicine than did the males who 

indicated more preference for veterinary medicine. However, relatively small differences were 

exhibited in career aspirations between the sexes (see Table 2). 

The finding about female club members’ interests in medical-related fields is similar to 

Welsh’s (1983) results. Welsh (1983) conducted a study on the characteristics and career choices 

of adolescent girls and reported most of the girls were interested in “health and medical career[s]” 

(p. 3). Welsh (1983) elaborated that, although career aspirations of women were not 

fundamentally different from men, the choice of a career for women was “vastly more complex” 

(p. 2) because of the socialization process they experience. In addition, some of this study’s 

results support the findings of a similar inquiry conducted by Apantaku (2004) in Nigeria, which 

assessed the career interests of senior secondary agricultural science students. Apantaku (2004) 
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reported that most of his study’s participants indicated a strong preference for careers in medicine 

and little preference for careers in catering or in the armed/police forces. 

The top three factors that influenced the career interests/aspirations of the club members  

were perceptions of their ability to succeed in a given career, followed by personal goals, and  

their desire or “love” for a career. All of these factors achieved the level of agree or strongly 

agree by more than 90% of the YFC members (see Table 3). The club members agreed less, 

however, on the influence of childhood experiences, training outside of school, peer/friends, 

teachers, perceptions of prestige or social status associated with the career, and participation in 

co-curricular activities (see Table 3). These findings imply that the club members were more 

influenced by intrinsic factors regarding their career aspirations, which supports Bandura’s (1986) 

and Bandura et al. (2001) theory of self-efficacy (see Figure 1). Self-efficacy influences interests 

and outcome expectations which, in turn, influence an individual’s career choice (Tang et al., 

2008). Further, the expression of a positive attitude toward a career and intent to pursue it is 

supported by the theory of planned behavior (Ajzen, 1991; Ajzen & Madden, 1986).  

In the case of childhood experiences, more than one-half (56.8%; see Table 3) of the club  

members indicated it was a factor influencing their career aspirations. These findings provided 

some support for previous studies that postulated childhood experiences were a major influence 

on individuals’ career interests (Pines & Yanai, 1999). Co-curricular activities experienced by the 

members had the least influence on their career aspirations (36.2%; see Table 3). These findings 

contradicted Johnston (1952), as well as Alfeld et al. (2007). For example, Alfeld et al. (2007) 

reported that participation in career and technical student organizations lead to an increase in 

students’ “career self-efficacy and employability skills” (p. 29). However, the findings of this 

study imply the students may not have perceived or made an association between their clubs’ 

activities and preparation for careers, even in regard to agricultural careers. Or, rather, it may 

mean no or very few club experiences were offered to which students could make connections to 

careers and preparatory opportunities. 

 

Recommendations for Practice and Additional Research 

 

Findings of this study showed the club members’ career aspirations were more influenced 

by intrinsic factors than extrinsic. Therefore, career guidance counselors, teachers, parents, and 

other stakeholders should consider the personal interests and abilities of students when guiding 

them about career choices. In support, Leung (2008) and Super (1980) asserted adolescents are at 

a stage when they are starting to develop attitudes toward work, make career-related choices, and 

acquire job-related skills.  

The patrons (advisors) of YFCs in Uganda, and other school clubs, should provide 

meaningful learning experiences for their members to enable them to explore and discover career 

interests and related abilities. These learning experiences may lead to improved personal self-

efficacy which, in turn, impacts an individual’s career aspirations (Bandura, 1986; Bandura et al., 

2001; Hirschi, 2010; Tang et al., 2008; see Figure 1). In addition, the clubs’ advisors should 

develop and incorporate appropriate activities and experiences in their clubs that would enable 

members to acquire life skills, such as leadership, public speaking, writing, teamwork, and 

conflict resolution (Alfeld et al., 2007; Gruber & Beatty, 1954; Johnston, 1952; Shumow, 2003). 

This could be done through competitions for report and speech writing, ensuring that all members 

participate in leadership positions within or outside of their clubs, as well as intra- and inter-club 

contests. In addition, the Ministry of Education and Sports in Uganda should encourage more 

schools to establish YFCs because they could be venues where students improve on and develop 

further in these areas while exploring their career interests (Alfeld et al., 2007; Gruber & Beatty, 

1954; Johnston, 1952; Leung, 2008; Shumow, 2003; Super, 1980). This could be facilitated by 

developing policies that encourage more student participation in co-curricular activities in 
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Uganda’s schools. Mincer (1981) posited that formal and informal learning experiences at school 

and at home help to develop human capital (see Figure 1). 

Similar studies should be conducted with other student organizations and clubs in Uganda  

and other parts of Sub-Saharan Africa to determine the impact of these groups on the career 

aspirations of their members. The groups could be nonformal youth organizations such as 4-H 

clubs, as found around the world (National 4-H History Preservation Program, 2013), or formal, 

in-school organizations similar to FFA in the United States (Connors, 2013; Lindley, 1993). In 

addition, longitudinal studies should be conducted to follow-up on students involved in intra-,  

co-, and extra-curricular activities, such as school clubs and organizations, to determine their 

actual career preparation and the careers they entered. A mixed-methods approach (Creswell, 

2012) may be useful, e.g., survey questionnaires as well as personal and focus group interviews, 

to triangulate the phenomenon and understand better the students’ career interests and reasons for 

club participation. 

More studies should be done to assess how much impact childhood experiences have in  

stimulating the career interests of adolescents, especially in developing countries such as Uganda. 

Most of the related studies occurred in developed countries, e.g., Alfeld et al. (2007); Hartung, 

Porfeli, and Vondracek (2005); Pines and Yanai (1999); and, Schroder, Rodermund, and Arnaud 

(2011). This may provide more meaningful insight on childhood experiences as a factor 

influencing individuals’ career aspirations, especially those supporting students’ interests in 

pursuing agricultural careers. Researchers should also examine teachers’ attitudes and perceptions 

regarding the use of club activities to facilitate the teaching and learning process, including the 

impact these activities have on students’ learning and achievement in science (Gerber et al., 2001) 

and in agriculture (Edwards, Leising, & Parr, 2003). Further, a need exists to conduct more 

research on why students had less interest in careers related to agricultural extension, agriculture 

(i.e., farming), food processing, and animal breeder. These choices were ranked among the least 

preferred careers but are essential to Uganda’s agriculture sector and that of many other 

developing countries. 

 

Discussion 

 

The students indicated the YFCs had little influence on their career aspirations but 

according to other researchers (Alfeld et al., 2007; Baird, 1982; Gruber & Beatty, 1954; Welsh, 

1983) co-curricular activities, including school clubs, provide experiences that impact students’ 

career aspirations. Could it have been students in this study failed to associate club activities with 

their career aspirations or rather was it because the clubs were not providing the kinds of learning 

experiences likely to stimulate the students’ aspirations? Further, most of the club members were 

interested in careers related to human medicine/nursing/pharmacist, agricultural engineering, 

veterinary medicine, or other science-based careers. Therefore, could YFCs in Uganda and 

elsewhere be used to augment students’ learning scientific laws, concepts, and principles given 

that agricultural practices involve numerous real-world applications of the life and physical 

sciences? Other researchers (Duncan, Ricketts, & Shultz, 2011; Edwards et al., 2003; Gerber et 

al., 2001; Ramsey & Edwards, 2004) have asserted that benefit. Additional studies should explore 

these questions. 
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Urban FFA Members’ Sense of the Organizational 

Culture of the FFA  
 

Michael J. Martin1 and Tracy Kitchel2 

 

Organizational culture shapes how members of a group act.  The culture has the power to 

exclude potential new members who do not fit into the culture of the organization.  Research on 

urban school-based agriculture programs has indicated that urban agriculture students face 

barriers to their participation in the National FFA Organization (FFA).  Experiences of urban 

FFA members at a National FFA Convention can provide researchers with an understanding of 

how urban agriculture students view the FFA organization.  The purpose of the case study was to 

explore how urban FFA members experienced the FFA organizational culture while attending the 

2012 National FFA Convention.  We followed one urban FFA chapter during the 2012 National 

FFA Convention and conducted interviews before, during, and after the convention.  We also 

conducted focus group interviews and made observations.  Belmont FFA members did not 

generally perceive their experiences at the convention as a barrier to their involvement in FFA 

and were generally positive toward the FFA artifacts, beliefs, and values they identified at the 

convention. However, these findings need to be understood in the context of the members who 

attended the convention as their motivation to participate in FFA may have positively influenced 

their views.   

 

Keywords: urban FFA members, organizational culture, National FFA Organization     

  

The National FFA Organization (FFA) wants to create a more inclusive organization and 

engage with underrepresented students (National FFA Organization [FFA], 2014a) such as urban 

students.  This inclusion is important because America faces numerous difficulties in feeding our 

population at home and around the world (FFA, 2014b).  FFA leaders believe increased 

membership and involvement in the organization can help meet these food insecurity problems.  

However, recruiting urban agriculture students to be active in FFA can be challenging.  This 

challenge may include changing urban students’ negative perceptions of FFA.  For instance, a 

survey of 540 FFA members from across the nation revealed that the image of FFA was a barrier 

to student participation (Hoover & Scanlon, 1991).  More recent studies have complemented 

these findings.  A case study of ten schools with more than 300 FFA members and non-members 

revealed non-members often referred to FFA members as hicks, hillbillies, and farmers.  Non-

members also displayed apathy toward participating in FFA activities (Phelps, Henry, & Bird, 

2012).  These perceptions of FFA and its members from outsiders and/or non-FFA members can 

create challenges for recruiting diverse students.  If a student cannot identify with an organization 

or its members, then they might not be inclined to join or participate (Larson, 1994).  Thus, the 

organizational culture of FFA may negatively alter how urban students think about the 

organization.      

Organizations possess cultures that guide their members’ practices (Ott, 1989).  A basic 

definition of organizational culture is the shared values and practices of the group (Pettigrew, 

1979).  Organizational culture tends to be abstract, difficult to identify, and possess powerful 

positive and negative effects (Schein, 2010).  The shared principles of the culture serve to norm 
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the behaviors of the group.  A well-developed organizational culture can provide stability and 

purpose for members (Schein, 2010).  Organizational culture can also have negative influences.  

For example, research has indicated some working women experienced a glass ceiling in their 

careers because of a male-dominated organizational culture (Vianen & Fischer, 2002).  Urban 

youth organization studies revealed if students do not perceive they belong or cannot relate to a 

group, then they will not participate (Larson, 1994).   

Research on urban youth participation in after-school programs sheds some light on to 

the importance of organizational culture.  Studies have highlighted how students’ perceptions of 

their cultural fit with after-school organizations influenced their decisions to participate (Borden, 

Perkins, Villarruel, & Stone, 2005; Harvard Family Research Project [HFRP], 2004). For 

instance, researchers examined the role of organizational leaders’ culture (ethnicity) in students’ 

decision to participate.  A study of the Boys and Girls Clubs of New York City and Boston 

revealed students gravitated toward leaders who had the same background and ethnicity (Herrera 

& Arbreton, 2003).  Understanding the significance of organizational culture on urban youth 

participation is critical, considering the rural heritage of FFA (Martin & Kitchel, 2013). Likewise, 

understanding how urban students view the organizational culture of FFA may be important to 

ensuring their participation in the organization.   

 

Theoretical Framework – Organizational Culture 

 

The culture of an organization is omnipresent.  Even large global organizations with 

numerous regional subunits have organizational cultures filtering throughout the systems (Schein, 

2010).  The term culture within the phrase organizational culture has multifaceted components.  

First, culture manifests itself at different points in members’ lives (Schein, 2010).  The 

macroculture of an organization could guide the actions of an organization’s members at the local 

level; however, the microculture at the local level could subvert that macroculture.  For instance, 

the National FFA Organization encourages the agrarian traditions of the organization by requiring 

the FFA official dress during certain activities (Martin & Kitchel, 2013, FFA, 2014d); yet, a local 

FFA chapter can counter this agrarian value by not enforcing the official dress requirement with 

their members.  Cultural distinctions, insignias and customs are important to establish identity 

and to convey a sense of belonging.  This study examines how urban FFA members’ viewed the 

macroculture of FFA presented at the National FFA Convention and how their impressions 

influenced their decisions to participate at the microculture level (i.e., in the local FFA Chapter). 

Whatever the source, the culture of an organization shapes the practices of its members 

(Schein, 2010).  Learning the practices of a group involves the socialization of members through 

the use of symbols, role models, and rituals (Hofstede, Neuijen, Ohayv, & Sanders, 1990).  

However, organizational culture is not easily discernible from the outside (Schein, 2010).  

Identifying organizational culture requires an examination of the artifacts and espoused beliefs of 

the group.  Artifacts are the visible objects and observed behaviors of the group. The espoused 

values include the goals, strategies, and philosophies developed for the group.  Artifacts and 

espoused values help define the basic underlying assumptions of the group, which represent the 

taken for granted beliefs of the organization (Schein, 1990).  In this study, the artifacts were the 

different FFA events that members experienced during the convention.  The espoused beliefs and 

values were the statements that members made about FFA before, during, and after convention.   

 

Purpose and Research Questions 

 

 The purpose of this case study was to explore how urban FFA members experienced the 

organizational culture of FFA while attending the National FFA Convention.  This study aligned 

with Priority Area #5 of the National Research Agenda (Doerfert, 2011).  Three research 

questions guided this study: 
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1. How did urban members negotiate their connections (or lack thereof) to FFA before the 

National FFA Convention? 

2. How did urban members characterize their experiences at the opening session, career 

expo, and workshops of the National FFA Convention?   

3. How did urban members negotiate their connection (or lack thereof) to FFA after the 

National FFA Convention? 

 

Methods 

 

We operated under a post-positivist epistemology for this case study.  Post-positivism 

presupposes that theories govern the world; however, we cannot be positive about our claims of 

knowledge.  Post-positivist research relies heavily on frameworks to guide the investigation and 

data analysis (Guba & Lincoln, 2005; Phillips & Burbules, 2000).  The subjectivity of the 

researcher is important in post-positivist research.  We were considered insiders to FFA as former 

FFA members and officers.  We were also school-based teachers of agriculture and FFA advisors.  

This case study examined how the organizational culture influenced urban FFA members.  The 

unit of analysis was the organizational culture of FFA as experienced by urban FFA members at 

the 2012 National FFA Convention.  The duration of the case study and experiences of the 

members immediately before, during, and after the convention formed the boundaries of the case.  

The theory of organizational culture formed the framework for this study.  Organizational culture 

was identified as the principle framework from a review of literature on urban and non-traditional 

agricultural education students and FFA members.  The theory of organizational culture, as 

explained within this study, would help explain why some students do not identify with the 

National FFA Organization.   

The case under investigation was bounded by the members of the Belmont FFA Chapter 

(pseudonym) and those members who attended the National FFA Convention.  The FFA chapter 

at Belmont High School was purposively selected for a variety of reasons.  First, the school was 

part of a large metropolitan school district, and the students had few ties to production agriculture 

and rural life.  This perspective differed from the presumed values displayed at the National FFA 

Convention (Martin & Kitchel, 2013).  Secondly, the Belmont FFA advisors routinely took 10 to 

18 FFA members to the National FFA Convention.  The trip to convention was one of the few 

FFA activities Belmont FFA members experienced beyond the local chapter.  The members’ 

unfamiliarity with FFA beyond the chapter level is important for this study.  The National FFA 

Convention was chosen as the other boundary of this case because the convention displayed a 

high level of visible organizational culture.  The event has been described as a celebration of FFA 

culture (Miner, 2003).  The list of activities highlighting the organizational culture includes the 

convention sessions, career expo, entertainment, tens of thousands of FFA jackets, workshops, 

and more.  No other experience could have allowed members to experience this degree and 

intensity of the organizational culture in a short period time.       

 

Case Description 

 

 Belmont High School was set in the center of the metropolitan area of Golden 

(pseudonym).  Golden is located in a Midwestern state and has over 300,000 residents with the 

surrounding area having more than 2.5 million residents.  Belmont was a magnet school serving 

students from every corner of Golden.  The student body was racially and ethnically diverse.  The 

Belmont student population featured 60% African-Americans, 20% Caucasian, and 20% Asian 

and Hispanic.  The school had two agriculture teachers.  Each teacher had a curriculum pathway: 

veterinary science and horticulture.  Both teachers were Caucasian and female.  The more 

experienced teacher, Mrs. Kroner, had been teaching at Belmont for the past five years, while the 
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other teacher, Ms. Hamilton, was entering her second year at Belmont.  Both teachers came from 

predominately rural and traditional FFA programs while in high school.  The student population 

of the agriculture program was generally representative of the school; however, this study focused 

only on the FFA members attending the National FFA Convention.  The 15 FFA members 

included 14 females and one male; ten Caucasians, three African-Americans, one Hispanic, and 

one bi-racial member.  The racial breakdown of the members attending the National FFA 

Convention did not closely align to the demographics of the Belmont agriculture program.  They 

were grade classified as six juniors and nine seniors.  The members were given pseudonyms to 

protect their identity.  Table one outlines the participants of the study.   

 

Table 1 

 

Characteristics of Members   

 

Name  Grade  Gender Race/Ethnicity Teacher Convention 

Returner 

Andrea Junior Female Caucasian Mrs. Kroner No 

Sally Junior Female Caucasian Mrs. Kroner No 

Caroline Junior Female Caucasian Mrs. Kroner No 

Amber Senior Female Caucasian Mrs. Kroner No 

Sara Junior Female Caucasian Mrs. Kroner No 

Lorie Junior Female Caucasian Mrs. Kroner No 

Linda Junior Female African-American Mrs. Kroner No 

Maggie Senior Female Caucasian Mrs. Kroner Yes 

Maria Senior Female Caucasian Mrs. Kroner Yes 

Beth Senior Female Caucasian Mrs. Kroner Yes 

Tami Senior Female Caucasian Mrs. Kroner No 

Yolanda Senior Female African-American Ms. Hamilton Yes 

Stephanie Senior Female Bi-Racial  Mrs. Kroner Yes 

Raul Senior Male Hispanic Ms. Hamilton Yes 

Sasha Senior Female African-American Ms. Hamilton Yes 

 

 

The two teachers served as the co-advisors of the FFA chapter.  Members usually had little 

contact with traditional agriculture; although some had experience with nontraditional agriculture 

topics before entering the agriculture programs such as urban pet care.  Most of the FFA members 

in this study had participating in at least one FFA activity and no more than three activities above 

the chapter.           

               

Data Collection and Data Sources 

 

Data were collected during a two-month time span with four data collection sessions, 

which generated 14 sets of data along with researcher’s observations.  These data points included: 

1) interviews before the convention; 2) researcher’s observations during the convention; 3) focus 

groups conducted during the convention; and 4) a set of interviews within three weeks of the 

convention.  The first data set included 15 interviews with the members three weeks before the 

convention.  The interviews ranged from seven to fifteen minutes.  We utilized a variety of 

introductory, probing and clarifying questions during the semi-structured interviews (Kvalve, 

1996).  The interview questions focused on the organizational culture of the Belmont FFA 

chapter and how members fit into the culture (see Appendix A for all protocols).  This interview 

session also focused on members’ expectations prior to visiting the National FFA Convention.  



Martin and Kitchel  Urban FFA Members’   

 
Journal of Agricultural Education 177 Volume 55, Issue 5, 2014 

The second data set was collected during the National FFA Convention as we observed members’ 

interactions during the convention.  We observed students during six time periods at the 

convention.  The students were observed during the opening session, talent show, a workshop, 

and four times at the career expo.  We recorded the dialogue, context, and experience of the FFA 

members in the field notes (Emerson, Fretz, & Shaw, 1995).   

The five focus groups with the Belmont FFA members at the National FFA Convention 

formed the third data session (Krueger, 1994).  The first set of two focus groups was conducted 

after a short first day at the convention and it lasted 15 minutes.  The second set of three focus 

groups, conducted after the second day at the convention, lasted more than 30 minutes each.  The 

focus group sessions began with open-ended questions about the events of the day.  Probing 

questions were utilized to gather important details about the experiences of the group.  The group 

discussions centered on what the members learned and what they thought about the culture of 

FFA at the convention.  Finally, the fourth data set featured introductory, probing, and clarifying 

questions during a semi-structured interview with the members three weeks after the convention.  

The 15 interviews ranged from six to fifteen minutes in length.  The interviews explored the 

experiences of the members while at the convention.     

 

Data Analysis  

 

The theory of organizational culture served as the framework for the data analysis.  The 

use of a theory to guide data analysis was an appropriate design for a post-positivist research 

study (Yin, 2009; Guba & Lincoln, 2005).  This research followed the ladder of analytical 

abstraction for the data analysis outline (Carney, 1990).  The ladder of analytical abstraction had 

five stages.  The purpose of Stage 1 was to transcribe the notes and interviews.  We conducted 30 

interviews, observed the members six different times, and conducted five focus groups.  The 

resulting data set included nearly five hours of audio recordings, which was transcribed into 

approximately 6,000 lines of data.  The goal of Stage 2 was to begin the coding process by 

identifying passages in the data set, which related to the research questions.  We employed a 

structural coding technique tying together the research questions and codes (Saldaña, 2013).  We 

coded the data according to the codes identified from the research questions.  These codes were 

grounded in the framework of organizational culture as described by Schein (2010).   

The members’ experiences at the National FFA Convention’s opening session, career 

expo, and a workshop represented the artifacts of the National FFA Organization.  These three 

artifacts were multifaceted events that each member experienced.  We coded statements from 

members about their experiences at each of these events.  For instance, Amber commented about 

how she enjoyed the laser light show when they were introducing the National FFA Officers, 

which was coded for the opening session.  The members’ perceptions of their fit in the 

organization aligned to the espoused beliefs and values of the National FFA Organization.  The 

members’ interpretation of the beliefs and values of FFA was significant because of this study’s 

goal to explore the members’ participation in FFA events.  We coded for statements from 

members about their ability to identify with FFA.  For example, Tami discussed how she could 

identify with FFA because she did not want to leave the organization after graduation.   

Stage 3 of the ladder of analytical abstraction was the transformation of coded data into 

themes.  This was a two-step process.  In Stage 3a, we organized all highlighted passages into a 

34-page data matrix.  Stage 3b was to code the data matrix to identify themes and subthemes 

according to each research question.  Nine themes were identified. This analysis was packaged 

into a seven-page theme matrix.  Stage 4 of the data analysis required us to cross-check the 

themes.  This additional layer of data analysis allowed us to refine and verify the themes.  The 

goal of the ladder’s Stage 5, representing analytical abstraction, was to synthesize the data into a 

concise paragraph.  We developed a research section summary to highlight the abstracted findings 

of the study.   
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Measures of Verification 

 

The application of numerous standards of qualitative rigor helped ensure the research was 

conducted correctly and that the findings had merit.  We used standards of qualitative rigor from 

Yin’s (2009) case study methodology.  We built construct validity (i.e., credibility) into the study 

by utilizing multiple sources of data and developing a chain of evidence during the data collection 

phase.  Construct validity was also developed by discussing the initial findings of the report with 

key informants, the FFA members.  The goal of establishing reliability was to minimize errors 

and biases.  We developed reliability by constructing an audit trail.  The audit trail included the 

interview protocols, notes from the interviews and observations, initial data analysis notes, and an 

outline of data analysis procedures (Yin, 2009).  Internal validity (i.e., credibility) described the 

way that conclusions were drawn from the data.  The internal validity of the findings was 

established through the exploration of rival explanations of the observed phenomenon.  We 

encouraged participants to talk about ideas and experiences that countered the theoretical 

explanation of organizational culture.  External validity (i.e., transferability) referred to the ability 

of the findings to be generalized beyond the observed case.  We acknowledged that single-case 

study design does not have the ability to make strong generalizations; however, an analytical 

generalization, which utilizes a theory as a template to facilitate the study, was appropriate (Yin, 

2009).   

 

Results 

 

The findings section was divided into themes which emerged from the data based on the 

data points before, during, and after the 2012 National FFA Convention.   

 

Before the Convention Theme: Members Attempted to Negotiate their Fit 

 

The Belmont agriculture program required students to become FFA members.  The 

membership mandate led to different expectations from members as they anticipated their 

involvement in FFA.  Beth could not recall why she joined beyond saying, “I guess it was a 

requirement for the class.”   Sally echoed this same feeling, “I didn’t really know what FFA was 

when I first joined. It was just like in pre-vet; we also do FFA, and I just joined because it was 

part of the class.”  The interviews with the juniors revealed their lack of knowledge about FFA.   

Some students joined with the intention of having new experiences.  Tami said, “Well, I joined 

because I wanna go out and meet new people, because I like to meet people. I’m a people person. 

I like to talk to people, like to interact with people. So I’m, very talkative.”  None of the juniors 

listed any specific FFA activity or benefit from membership other than general personal 

development attributes.  Most had no FFA experiences beyond the few activities their chapter 

hosted.  Their preconceived notions about the organization were limited.   

The first interviews focused on how members found connections to FFA.  The junior year 

members needed some time to think through their answer.  Andrea said, “I’m not really sure yet.”  

Beth answered, “I think so, yeah. … Well like, like… I just think so.”  These answers were not 

surprising considering the juniors had attended very few FFA activities. The seniors had a clearer 

conceptualization of their connections to FFA.  Raul saw FFA as a way to develop his leadership 

skills.  “Yeah, you know I’m in ROTC and JROTC, and we learn a lot about leadership and our 

potential as people, and we do the similar thing [in] FFA.”  Some of the seniors aligned their FFA 

identities with their enthusiasm for working with animals.  Tami said, “Yes I have [found an 

identity in FFA]... working with animals is rewarding. And they also can be your best friend.”  

The interviews before the National FFA Convention highlighted the ability of the seniors to 

identify with FFA after one year.   
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During the Convention Theme: A Heightened Cultural Awareness  

 

The members cited a heightened sense of cultural awareness while walking around the 

National FFA Convention Career Expo.  The awareness was typically their curiosity about people 

from different places; however, the members did spend time unpacking their own culture and 

contemplating the interesting aspects of other cultures.  Sasha, Yolanda, and Raul wandered 

through the Career Expo floor for more than an hour.  The first day was less crowded, and they 

were able to have more interactions with other FFA members.   Yolanda spotted a small group of 

Black FFA members walking through the Career Expo.  She exclaimed, “Hey, Black people, you 

never see them here.”  She later claimed that her statement was a joke.   

Most of the members expressed an interest in the different accents they were hearing.  A 

member during a different focus group commented, “As soon as you talk to somebody from 

somewhere else, you catch on the accent and it’s awesome.”  This awareness of other people’s 

accents caused them to think about their accents.  One student noted, “They probably had the 

interpretation of us being from the city because we have the city accent.”  One member during 

focus group session expressed concern about how they might sound if they talked to a college 

recruiter: “The recruiter will think [we] talk like urban ghetto kids.  They’ll just look down.”  The 

members seemed to be able to draw links between their different accent and culture compared to 

the accents and cultures of the predominantly rural and white members.   
 

During the Convention Theme: Lack of Meaningful Intergroup Interactions 

  

The members spent most of their time at the Career Expo either aimlessly walking around 

or seeking autographs.  They did not engage people in meaningful conversations.  The term 

meaningful conversation is used subjectively; we considered members talking to anyone for more 

than one minute as meaningful.  Members got distracted with finding signatures, obtaining free 

items, and doing activities within their smaller group.  The only directive their advisors gave 

them was to collect FFA members’ signatures from across the nation.  The National FFA 

Convention guidebook included an autograph page with each state and territory listed followed 

by signature lines for FFA members from that state or territory to sign.  The autograph 

prerogative seemed a good start; however, the Career Expo quickly became congested and even 

soliciting random FFA members for signatures became cumbersome.  The search for free 

promotional items (e.g., sunglasses, pens, snacks) provided by the exhibitors also occupied the 

members’ time at the Career Expo.  Yolanda was excited about exploring the Expo on the first 

day.  As the group was registering, she excitedly said, “There are people taking our free stuff!”  

Members were often diligent in their quest for freebies once in the Expo.  They would only 

approach booths and talk if they knew they would receive a free item.  Sara said she had a 

meaningful conversation with a college-aged woman about agricultural sororities; however, this 

conversation had lasted less than a minute.  Sara later admitted that she was only trying to get 

autographs.  As one member said during the focus groups, “I didn’t really talk to anybody.”   

 

During the Convention Theme: Members Investing into the Opening Session Activities 

 

The Belmont FFA members attended the second of the repeated Opening Sessions on the 

morning of the second day of the convention.  Some members participated in the fun atmosphere 

of the session.  A few members danced to the music playing before the start of the session.  Later 

the new FFA mascot, Flyte, a human-sized owl, appeared in the mezzanine above.  Maria and 

Andrea rushed to dance with the owl and other FFA members.  Most of our group stood-up and 

cheered to welcome the National FFA Officers as they walked on stage.  Yolanda, the chapter 

Vice-President, repeated her lines of the FFA Opening Ceremony with the National FFA Vice-
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President.  All of the members stood-up to recite the passage encouraging engagement, “FFA 

members, why we are here?” at the end of the FFA Opening Ceremony.   

Students started to look a little sleepy during the National FFA Advisor’s speech.  Raul 

complained everyone was repeating themselves during their speeches by constantly welcoming us 

and hyping the convention.  Yolanda, Sasha, and another student began to doze off by the time 

the FFA Band started to play.  Other students visibly strained to stay awake.  Their interests were 

peaked when Scott Hamilton, the keynote speaker, started speaking.  However, a few members--

even during what should be the wake-up call of the convention--started to fall asleep again during 

Hamilton’s speech.  When a sleeping member was asked why they couldn’t stay awake, they 

replied: “It [the speaker] was boring.”   

Some members appreciated the messages they heard during the Opening Session.  They 

expressed their opinions during the focus groups later that the evening.  The following dialogue 

highlighted the positive messages a few students took away from the Louisiana FFA member who 

was once homeless and food insecure and told her story during the Opening Session: 

Lorie - “The one part was kind of sad because you had to hear her [an FFA 

member who was formerly homeless and food insecure] life story.”   

Caroline - “I think at the same time it was actually rewarding because you 

actually could see how she came back from what happened to her, and [she] 

actually be[came] a positive influence on other people and see that how she didn't 

let her situation bring her down.”   

These opinions about the messages from the Louisiana FFA member were generally shared by 

Belmont members.   

 

During the Convention Theme: Workshops Produced Mixed Results for the Members 

 

Mrs. Kroner and Ms. Hamilton expected their members to attend at least one leadership 

workshop at the convention.  Members had their choice of different workshops during the 

afternoon of the second day.  The group arrived at the convention hall late and a crowd had 

already formed.  The room hit capacity before all of us could enter.  Only three members attended 

the first workshop and four members attended another workshop later in the afternoon.  The 

seven members who attended the workshops expressed mixed feelings about their experience.  

Maria seemed to have the most profound experience.  We witnessed her demonstrating leadership 

skills in front of 200 other FFA members.  She spoke to the gathering twice, later saying it was 

the highlight of the convention for her.  The workshop got her out of her shell.  “Yeah,” she 

agreed, “It built up my confidence.”   Another member at the same workshop said, “Oh yeah, 

Maria was definitely in her element. She started standing up. She was really participating.”  The 

three members at the other workshop did not have the same experience as Maria.  One reported 

that during the group activities, “[I] ended up standing off to the side.”   

 

After the Convention Theme: Convention Helped Create Meaningful FFA Connections 

 

Members generally had a positive experience at the convention.  Maria said, “My 

experience was amazing. I got to meet a lot of new people. I developed my leadership skills. And, 

overall I felt like it was a pretty good experience.”  They noticed the many rural agriculture 

images compared to the sparser urban agricultural images.  Amber was asked if the agriculture 

she saw matched what she sees near her home.  She replied simply, “No.  Most of it was 

farming.”  Some of the members were able to rationalize this rural focus through their experience 

as pre-veterinary students.  Linda discussed the lack of urban agriculture concepts at the 

convention.  “[It] is probably more in the little cities because there are more people that know 

about it… I'm okay with it; [the rural agriculture focus] is not that bad.”  Some members were not 

discouraged by the ruralness of the convention; in fact, some members contextualized the 
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messages to have meaning in their own urban contexts.  Raul believed in this same type of 

linkage between rural and urban agriculture.  “I see chickens in the city all time.  People have 

them in their backyards…. [the agriculture emphasis at convention] was a good balance; there 

were things that can be taken back to the urban lifestyle.”  While some members took meaning 

from the rural-centered agriculture messages at the convention, other members wanted to see 

more artifacts of urban agriculture.  

Most Belmont members thought they could connect with FFA.  Tami discussed how she 

did not want to leave the convention.  “It felt good. I felt like I was a member, and I felt like a 

professional officer there. I had a lot of fun.  Right now, I’m set on going to a community college. 

I may end up starting an FFA chapter there.”  The FFA jacket also had an interesting persuasive 

ability to strengthen members’ perceived connection to FFA.  Yolanda said the jacket “Makes 

you feel official; like you’re from a different chapter, but we’re all one.”  Some members did not 

develop a connection to FFA after the convention.  Caroline felt conflicted about her connection.  

Before the convention she did not know if she had a connection, and after the convention she 

reported she felt kind of like a member.  She described it simply as, “Kind of in the middle.”  

Amber reported, “I still feel the same. I'm still a member, but not really doing anything.  You pay 

the dues, but you don't really do anything for the agriculture thing.”   However, this lack of 

connection to FFA was only discussed by three of the fifteen members. 

 

After the Convention Theme: Members Critique of the Convention’s Educational Elements  

 

Members had a variety of comments about how the convention could change.  Some 

members wanted to see more small animals.  For instance, Beth wanted to see more animals at 

the Career Expo.  Busch Gardens had a large exhibit featuring a variety of different animals.  

Beth enjoyed looking at the penguins, toucans, and an armadillo.  Both Stephanie and Maggie 

agreed with Beth.  They thought the Busch Garden’s exhibit aligned to what they studied in the 

pre-veterinary program.  Not every member wanted only more urban agricultural elements.  

Maria and Yolanda actually wanted more artifacts of production agriculture.  Maria said, “I think 

there should be a lot more involvement with growing plants and stuff.  I know how to cooperate 

more [with] people, but I think I need to learn more about how to grow plants.”  In general, 

members wanted more agricultural topics, including rural and urban topics, and they were 

surprised that the convention did not have more educational moments. 

 

After the Convention Theme: The Convention Created Meaning in Members’ Lives 

 

The convention provided messages which members applied to their own personal lives.  

For instance, Raul believed he had found his future career.  “I learned that I like horticulture a lot. 

I think that might be the job I want.”  The most common reference among members was Scott 

Hamilton’s keynote address during the Opening Session.  Maggie discussed how she tried to 

apply his message to her everyday life.  “Hearing him talk about how he didn’t want things to get 

him down and everything, that kind of made me focus that maybe I should start doing that, and 

not letting what people say or do get me down.”  Sasha had a similar response and related it to her 

school work.  “He kept going, and he didn’t let his sickness keep him down; he kept going…. in 

school if I get a bad grade I [need to] keep going and not just stop.”  Maria said, “It was an 

inspiration; don't let my ADHD disability get [in] my way.”  Scott Hamilton’s message was not 

the only message, which made members think about their own lives. 

 

After the Convention Theme: Convention Motivated Members to Become More Active  

 

Some members were motivated to help build the Belmont FFA chapter.  Raul wanted to 

increase the chapter’s membership. “I want to get more recruits. We are a small club in a big 
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school.”  Maggie had the same idea as Raul, and she had a plan to increase program awareness 

within the school.  “[I would] probably expand more, like get us to do more things with the 

school. Maybe have a little program where we go and talk to classes about what FFA is, and what 

pre-vet is because a lot of the kids don’t really know.”  Other members were more interested in 

working within the chapter to improve their local community.  Tami said, “I think we should get 

a little more involved in community services and help other people as much as we can, probably 

growing our own garden maybe.”  Sally explained, “We could do stuff at the school that may be 

able to bleed over [in]to the community.  We have access to horticulture here, and they could 

grow stuff, and we could package it, and we could do community service stuff.”  Other members 

echoed all of these comments when they were discussing the homeless Louisiana FFA member.  

Community service activities, which helped the homeless and food insecure, were one way the 

group perceived their chapter could build community connections.   

 

Conclusions, Recommendations, and Implications 

 

This study had several limitations.  We purposively selected an urban FFA chapter to 

investigate, and any applications to other urban FFA chapters and members are limited to the 

reader’s ability to transfer the findings to his or her specific contexts.  Also, the data focused 

primarily on interviews and focus groups sessions with adolescents, who tend to have shorter 

interviews compared to adults.  Finally, the participants of this study were willing and eager to 

experience the organizational culture of FFA.  This final section was arranged with conclusions, 

recommendations, and implications for each research question. 

 

Research Question One: Negotiating Connection (or Lack Thereof) before Convention 

 

The junior year members’ lack of FFA organizational culture awareness hampered their 

ability to find connections to FFA.  Research of diverse FFA members also indicated that diverse 

agriculture students lacked information and roles models in FFA (LaVergne, Larke, Elbert, & 

Jones, 2011).  Junior year members could not readily identify with the rural nature or the 

leadership possibilities within the organization (Phipps, Osborne, Dyer, & Ball, 2008).  Senior 

year members did have connections to FFA and were grounded in some of the elements of its 

organizational culture; however, their lack of experience in FFA limited their conceptualizations.  

This limited viewpoint could did have some positive attributes.  The members did not experience 

negative FFA stereotypes (Hoover & Scanlon, 1991; Phelps, Henry, & Bird, 2012); they were not 

put-off by rural-centered topics of FFA (Martin & Kitchel, 2013) nor were they intimidated by 

the overall white membership of FFA (Lawrence, Rayfield, Moore, & Outley, 2013).  These 

conclusions seemed to counter the findings of other organizational culture studies (e.g., Maier, 

1999; Simpson, 1998) as these members were willing to become active in FFA. 

However, these conclusions need to be understood in the context of the Belmont FFA 

members who attended the National FFA Convention.  These members wanted to attend the FFA 

convention and were eager to imagine themselves as members in FFA.  We cannot ascertain the 

perceptions of the Belmont agriculture students who did not want to go to convention.  

Furthermore, the demographics of the members who attended the convention were predominantly 

Caucasian, which did not reflect the predominantly African-American population of the Belmont 

agriculture program and school.  We are not placing judgment on the recruitment strategies of the 

Belmont FFA advisors nor are we arguing that FFA only attracts Caucasian members to 

participate; nonetheless, the conclusions of this study need to be understood with the context of 

the members who attended the convention.     

The requirement of all students enrolled in horticulture and veterinary science to pay FFA 

dues circumvented the problem of urban agriculture students not joining FFA because of a 

possible lack of fit into the organizational culture (Borden et al., 2005; HFRP, 2004); yet, the 
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problem of members connecting within FFA remained.  The Belmont FFA members needed more 

information to solidify their connection (LaVergne et al., 2011; Roberts, Hall, Briers, Gill, Shinn, 

Larke, & Jaure, 2009).  Nonetheless, the FFA membership requirement led to complex issues 

with members’ sense of connection to the organization.  The members crafted a niche for 

themselves with what they perceived as the organizational culture of FFA.  They framed their 

experience through the Belmont FFA chapter.  Schein (2010) would have referred to the Belmont 

FFA chapter as a subculture within the larger organizational culture of the FFA Organization.   

We recommend recruiting more urban agriculture students to become active FFA 

members.  The development of a strong local chapter identity would help urban members find 

ways to become more active.  Teacher educators and FFA leaders need to find ways to help local 

urban FFA advisors develop unique chapter identities.  Local advisors as well as state association 

and national organization leaders need to develop and market introductory FFA programs and 

activities that help urban agriculture students develop a clear connection to FFA.  Urban FFA 

members will not be able to reap the full benefits of FFA membership if they do not understand 

the potential benefits of involvement or do not have programs and activities designed for their 

context.  Researchers can help this process by conducting studies leading to pinpointing the 

programmatic needs of urban and diverse FFA members.   

 

Research Question Two: Members Experiences at Convention 

 

Some Belmont FFA members identified the artifacts at the convention as rural in nature, 

which aligned to the historical design of FFA (Martin & Kitchel, 2013).  Most of the Belmont 

FFA members were not put-off by the lack of urban agriculture artifacts.  The ruralness and 

mainly white FFA members of the convention created a sense of curiosity, nervousness, and 

wanting among some members.  However, they did not talk about negative stereotypes of rural 

FFA members (Hoover & Scanlon, 1991; Phelps, Henry, & Bird, 2012) and agriculture (Jones & 

Bowen, 1998; Talbert & Larke, 1995; Warren & Alston, 2007).  Some of the other Belmont FFA 

members were not as enthusiastic about the rural themes.  They recognized a lack of urban 

agriculture topics (LaVergne, Jones, Elbert, & Larke, 2012).  The members appreciated the 

differences; yet, they were nervous about their own urban identity.  Nonetheless, most of the 

members appreciated the meaning behind these messages of personal development and 

community service.  These members viewed the rural agriculture topics as the context for the 

more relatable messages of personal development and community service of FFA (Anderson & 

Kim; 2009; Roberts et al., 2009).   

The members discussed how they identified with the organizational culture of FFA 

displayed at the convention, especially the espoused beliefs and values of personal development 

and community, which they identified at the convention.  Therefore, urban FFA members may 

develop greater connections to FFA if they participate in more programs focusing on personal 

development and community service.  From a practical perspective, some of the espoused 

educational purposes of the convention may not be fully realized.  For example, the Belmont FFA 

members struggled to engage with both the exhibitors and other FFA members.  This struggle 

could partly be attributed to the cultural differences between the predominantly rural artifacts and 

people at convention and urban Belmont FFA members.     

We recommend advisors explicitly prepare their students for their time at the convention.  

Advisors should not assume students know why they are at a convention or how to engage in 

convention activities.  Given the lack of FFA experiences and connections prior to the 

convention, this issue could be exacerbated with urban FFA members.  We also recommend the 

National FFA Organization incorporate more urban agriculture topics at convention meetings.  

While the Belmont members appreciated the rural topics, some still wanted to see more urban 

agriculture exhibits.  
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Research Question Three: Negotiating Connections to FFA after the Convention 

 

The following conclusions must once again be understood in the context of the Belmont 

FFA members who attended the convention.  These members were willing and eager to 

experience the organizational culture of FFA and were searching for their identity in the 

organization.  Many of these Belmont FFA members found connections to FFA soon after the 

convention.  Most members perceived that they belonged in the organization.  We must note that 

a few of the members did not develop a personal connection to FFA during convention; however, 

they were still positive about their experiences.  We do not want to minimize their inability to 

really connect with FFA at convention.  These members were not necessarily put off or 

discouraged by what they experienced at convention; they just did not become motivated to find 

their niche in FFA.  The rural organizational culture (Martin & Kitchel, 2013) presented at the 

National FFA Convention was not a major barrier.  They did not express negative perceptions of 

FFA members (Hoover & Scanlon, 1991; Phelps, Henry, & Bird, 2012) and agriculture (Jones & 

Bowen, 1998; Talbert & Larke, 1995).   Some members even tried to tie the rural messages to 

their urban context.  Their efforts are rather extraordinary according to traditional research on 

youth organizations, which indicates that organizations need to meet the cultural needs of youth 

before they will become involved (Borden et al., 2005; HFRP, 2004; Larson, 1994).  Most of the 

Belmont FFA members were willing to work within the agricultural context of FFA because they 

agreed with the values of the organization.  These values provided a cultural link for these 

members (Larson, 1994).   

Many of the Belmont FFA Members were able to find their own meaning in the rural 

artifacts, beliefs, and values of FFA.  These members did not need an outside intervention 

program to motivate them to participate in FFA (Roberts et al., 2009).  They found enough 

connections in the local chapter to motivate them to experience FFA.  This finding implies FFA 

advisors can build diverse, urban FFA chapters (Brown & Kelsey, 2013; Martin & Kitchel, 2014) 

with effective training on how to manage multicultural classrooms (Vincent, Killingsworth, & 

Torres, 2012; Vincent, Kirby, Deeds, & Faulkner, 2014).  The Belmont FFA members who easily 

identified with the organizational culture of FFA after the National FFA Convention were 

resilient and exhibited an understanding of their own culture.  Nonetheless, while the experiences 

of these students seem to indicate that urban FFA advisors have opportunities to develop active 

urban FFA members; the context of the members who attended may have positively skewed these 

conclusions.      

Researchers need to examine the perceptions of urban agriculture students who are not 

active FFA members or not wanting to be active FFA members.  The perceptions and attitudes of 

these students were not examined in this study.  Some studies have examined the perceptions of 

whole classrooms or programs urban agriculture students towards FFA (e.g., Martin & Kitchel, 

2014); yet, few studies have explored these perceptions beyond surveys.  If agriculture students 

are not eager to be active members in FFA because of the organizational culture of FFA, then this 

would be a barrier that still needs to be examined.  The relatively few minority members who 

choose to attend the convention from the very diverse membership of the Belmont FFA chapter 

highlight the complexity of this issue.  Some of these issues were brought forward in this study, 

such as the lack of FFA members of color at convention, which was similarly echoed in other 

studies (LaVergne et al., 2011; Roberts et al., 2009).  While the students of color from the 

Belmont FFA chapter recognized this issue and did not view it as a barrier to their participation in 

FFA, it was still identified and may be a barrier for other urban agriculture students who are not 

as eager to be involved in FFA.  

We also recommend the National FFA Organization provide more explicit educational 

moments regarding agriculture at the convention.  The convention does feature educational tours 

(FFA, 2014c); however, these activities are typically off-site.  The members said they wanted to 

actually learn about agriculture as much as they wanted to be motivated.  We also recommend 
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research on the topic of urban FFA advisors.  Urban FFA advisors and agriculture teachers face 

unique challenges and opportunities compared to their rural counterparts (Bird, Tummons, 

Martin, & Henry, 2013; Cano & Moore, 2010; Esters & Bowen, 2005; Soloninka, 2003; Talbert 

& Edwin, 2008).  Previous research has highlighted some of these points (e.g., Warner & 

Washburn, 2009); however, more research is needed to explore this phenomenon.   

 

Summary 

 

 This research focused on the urban FFA members’ experiences of the organizational 

culture on display at the National FFA Convention.  While some emergent issues may also affect 

rural FFA members (e.g., the problems with searching for autographs and free items at the Career 

Expo), some issues were solely related to the urban members of the study.  The members of 

Belmont FFA did not generally perceive their experiences at the National FFA Convention as a 

barrier to their involvement in FFA.  Most were positive towards many of the FFA artifacts at the 

convention, which included: wearing the FFA jacket; ruralness of the other FFA members; rural 

nature of the messages at the Career Expo and Opening Session; and the FFA pageantry 

displayed the opening session.  The members’ positive feelings towards these artifacts are 

important because we had identified these as possible barriers for urban members.  The Belmont 

FFA members also agreed with what they interpreted to be the beliefs and values of FFA: 

personal and community development.  They wanted to partake in FFA activities focused on 

these beliefs and values.        

The rural nature of FFA (Martin & Kitchel, 2013) was displayed at the National FFA 

Convention.  Findings from studies on youth organizations suggested the ruralness of FFA would 

not appeal to urban youth and would create disconnects with urban students (Borden et al., 2005; 

HFRP, 2004; Herrera & Arbreton, 2003).  We argued the rural nature of the convention was a 

taken-for-granted feature of the convention.  However, the Belmont FFA members actually 

enjoyed and tried to connect with the rural themes they witnessed at the convention.  The 

members wanted to learn more about agriculture practiced in rural communities.  They also tried 

to connect their experiences in urban agriculture with the rural agriculture themes presented at 

convention.  While this finding was surprising, we must reiterate that these members were excited 

about going to the National FFA Convention and may have been more willing to work within the 

culture of FFA.     

The Belmont FFA members found that their values fit in with the mission and motto of 

the FFA to develop youth and serve communities (FFA, 2014d).  Many of the members sought to 

find a fit in the rural organizational culture of FFA so they could be part of the personal 

development and community development activities the organization offered.  The ability of 

these FFA members to look beyond the rural FFA artifacts and identify with the beliefs and 

values of the organization demonstrated the power of FFA’s organizational culture (Richard, 

McMillon-Capehart, Bhuian, & Taylor, 2009; Schein, 2010).  This finding has importance for 

urban youth organizers and leaders.  Urban students have unique cultural needs that must be 

addressed (Kwon, 2006; Larson, 1994); however, cultural differences can be overcome if the 

students are eager and organizational leaders help them find their fit into the organization.  If the 

experiences of the Belmont FFA members are transferable to other urban FFA chapters, then the 

National FFA Organization can reach out to more diverse audiences (FFA, 2014a) and meet the 

demands of the ever-changing American society (Moule, 2011).            
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Appendix A – Interview and Focus Group Protocols 

 

First Interview Protocol  

 

Why did you enroll in an agriculture class? 

What do you think agriculture is in your community? 

Does the content in your agriculture classes match the agriculture in your community? 

Why did you join the FFA? 

What have been your best experiences in the FFA so far? 

What kind of agricultural topics do you learn about in the FFA? 

Have you done any FFA activities at the chapter level and/or beyond the chapter level?  

Do you identify with the FFA? 

What kinds of students join the FFA? 

Do the agricultural topics of the FFA align to the agriculture in your community? 

What do expect to see, do, and learn from the upcoming National FFA Convention? 

 

First Focus Group Protocol 

 

How was your first day at the convention? 

What was the best part?   

What events did you go to? 

What did you learn? 

What surprised you?  

Do you feel like you are a FFA member? 

Was there anything you wish was different? 

What do you look forward to tomorrow?   

 

Second Focus Group Protocol 

 

How was your second day at the convention? 

What was the best part?   

What events did you go to? 

What did you learn? 

What surprised you?  

Do you feel like you are a FFA member? 

How would you describe the National FFA Convention? 

How would you describe the FFA? 

How will you take back what you learned to your home school and chapter? 

 

Second Interview Protocol 

 

How was your experience at the National FFA Convention? 

What was your best experience while at the convention? 

What was the most surprising experience? 

Did you meet any other FFA members from other schools? 

Did the experience match your expectations? 

Did the agricultural content at the convention match the agriculture in your community? 

Do you identify more or less with the FFA after this experience? 

Did the convention motivate you to become more active in the FFA? 

If you could change something about the convention what would it be?   
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Retain Prior to Their Teaching Internship  
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Abstract 

 

The purpose of this cross-case comparison was to explore agricultural education pre-service 

teachers’ perceptions in regards to integrating academics into agricultural education curriculum.  

This study included three agricultural education teacher certification programs in the United 

States.  The pre-service teachers queried held similar perceptions regarding the integration of 

academic related concepts into an agricultural education curriculum.  (a) Participants felt 

agriculture was a natural integration and emphasis vehicle for a range of academic subjects.  (b) 

Participants felt it was important to emphasize the core subject matter inherent to agriculture, 

but care must be taken to not fundamentally alter the purpose of the agricultural education 

program.  (c) A consensus was reached that lessons should be “hands-on” and relate to real 

world applications.  It was recommended prior knowledge was important for successful 

integration of core content into an agriculture curriculum.  An examination of how many credit 

hours of mathematics, science, and English pre-service agricultural education teachers are 

required to take to be effective at integration of core material should occur.  Further, 

collaboration between university faculty of agricultural education and other departments 

outlining ways to achieve successful integration of academic content was needed.    
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Educational progress vis-à-vis science education in the United States has stagnated 

(Dickinson & Jackson, 2008; Haynes, Robinson, Edwards, & Key, 2012; National Center for 

Education Statistics, 2005; Provasnik, Gonzales, & Miller, 2009).  Impact on academic 

improvement has been sought in the form of curricula and instructional approaches, emphasis on 

engaged thinking and inquiry, and the refinement of critical thinking skills (Carnegie Counsel on 

Adolescent Development [CCAD], 1989; National Research Council [NRC], 1996).  Yet, despite 

ten years of efforts aimed at improving student achievement in science, technology, engineering, 

and mathematics (STEM) content, science achievement by students in the U.S. has been 

underwhelming (Davis, 2002).  U.S. students’ level of science literacy according to the Program 

for International Student Assessment (PISA) is discouraging and ranks U.S. students, 23rd among 

the organization for economic cooperation and development (OCED) and non-OCED countries 

(Fleischman, Hopstock, Pelczar, & Shelley, 2010).   

The report A Nation at Risk: The Imperative for Educational Reform (1983) identified 

that academically U.S. math and science standards have declined, as evidenced by increasingly 

poor test scores achieved by American youth.  As reported by Henry (1997) and O’Sullivan, 

Reeses, and Mazzeo (1997), scores by U.S. students in the eighth-grade exhibiting below a basic 

level of proficiency in science were at 40%, while those scoring at a level considered to be 

proficient were just above 25%.  Internationally, during this time frame, student achievement in 

the United States declined from the fourth to the eighth-grade, further indicating a continued 

decrease of student math and science scores (National Center for Educational Statistics [NCES], 

2001; Schmidt & McKnight, 1998).  In 2007, the National Research Council addressed this 

concern in their document, Rising Above the Gathering Storm: Energizing and Employing 

America for a Brighter Economic Future.  The NRC postulated, “the scientific and technological 

building blocks critical to our economic leadership” existed (National Research Council, 2007, p. 

3).  As such, the National Center for Education and the Economy (2007) and the National 

Academy of Science (2007) have acknowledged the need for new and innovative approaches to 

education, more specifically, science education, to counter findings indicating that our standing in 

science and math competency has degraded, corroborating our need for increased scientific 

literacy and educational change (NRC, 1996; NRC, 2010).   

A considerable amount of political voice has been targeted toward educational programs 

aimed to improve the achievement of students in academics (Rose, 2007).  Sanders (2009) stated     

“. . . integrative STEM education includes approaches that explore teaching and learning 

between/among any two or more of the STEM subject areas, and/or between a STEM subject and 

one or more other school subjects” (p. 21).  Conroy and Walker (2000) posited agricultural 

education provides an educational context ideally suited towards student accomplishment in core 

academic areas (i.e., mathematics, science, reading, etc.), moreover, delivering relevance between 

academics and career and technical education, satisfying Perkins integration of academics 

funding requirements (Myers & Thompson, 2009).  As posited by researchers (Myers & Dyer, 

2006; Parr, Edwards, & Leising, 2006; Thompson & Balschweid, 2000), students exhibit a higher 

level of achievement when exposed to science through an integrated approach, more so than those 

students exposed to more traditional methods of instruction.  With the emphasis on academic 

integration across the curriculum (Sanders, 2009), agricultural education is a natural “fit” for the 

integration of math and science concepts (Balschweid, Thompson, & Cole, 2000; Young, 

Edwards, & Leising, 2009).   

With the importance of academic integration across the curriculum recognized (Myers & 

Dyer, 2006; Parr, Edwards, & Leising, 2006; Sanders, 2009; Thompson & Balschweid, 2000), it 

has been identified that “teacher preparation and in-service education programs must be revised 

and expanded to develop more competent teachers” (National Research Council, 1988, p. 6-7).  

The emphasis on the development of more competent pre-service teachers could hold great 

potential for a more positive and effective impact on their future pedagogical practices, 

principally during the residency teaching experience (Ginns & Watters, 1998).  With a 
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considerable number of teachers lacking support after their first role as an in-service teacher, the 

chance of a successful novice teacher experience diminishes considerably (Johnson & Birkeland, 

2003; Kauffman, Johnson, Kardos, Liu, & Peske, 2002), potentially contributing to high levels of 

attrition experienced in the profession, especially among first year teachers (Grissmer & Kirby, 

1987; Knobloch & Whittington, 2002).   

According to Grissmer and Kirby (1987), teacher attrition is described as those educators 

who leave the teaching profession willingly after a minimum of one calendar year and seek 

employment in another vocation, explore other educational opportunities, or assume domestic 

duties in the home; or those teachers who leave involuntarily, either through a denial of tenure or 

school or budgetary constraints.  Attrition is seen as highly correlated with the investment a 

teacher holds in their position (Grissmer & Kirby, 1987).  Increased retention of teachers can be 

correlated with an accumulation of both monetary and non-monetary capital (i.e., financial 

incentives, promotion, improved working conditions), thus encouraging further growth of human 

capital, teacher-efficacy, and student academic success (Czerniak, 1990; Grissmer & Kirby, 

1987).  What is more, those teachers who have developed a higher teacher-efficacy are more 

likely to utilize a constructivist approach to their teaching, emphasizing inquiry based learning, as 

well as additional educational strategies targeted at student centered learning (Czerniak, 1990).  

With the increased push for agriculture teachers to incorporate academic concepts (Myers & 

Dyer, 2004), teachers have indicated a need for teacher education programs to provide increased 

content knowledge and pedagogical training (human capital) deemed necessary for the effective 

emphasis and integration of science and math in the curriculum (Gill, 2009; Warnick et al., 2004), 

moreover, providing pre-service teachers the opportunity to gain self-assurance and an increased 

level of efficacy during their residency teaching experience (Robinson, Krysher, Haynes, & 

Edwards, 2010).    

 

Theoretical Framework 

 

This study utilized Human Capital Theory (HCT) coupled with Bandura’s self-efficacy 

theory (1986) to serve as the theoretical framework.  The theory of human capital states 

individuals much like other commodities are capable of being developed (Becker, 1993) and 

implies there is a potential benefit economically to both individuals and the community in which 

they live (Sweetland, 1996).  Methodical investments in individuals through educational 

opportunities such as pre-service, in-service, or inductive year professional development are 

viewed positively, inspiring growth and the possibility of professional advancement in an 

individual (Nafukho, Hairston, & Brooks, 2004).  Moreover, these educational opportunities 

provide a benefit that could potentially decrease the probability of attrition and early career 

change (Kelsey, 2006).  Schultz (1963) posited education is a consistently researched investment 

in human capital, because of the potential for education to develop an individual not only 

intellectually, but also economically (Schultz, 1971).  With that being said, it is only natural that 

teacher preparation programs should be developing human capital in their pre-service teachers 

through courses they believe will . . . significantly enhance the quality of their [pre-service 

teachers] labor skill . . . ” (Beaulieu & Mulkey, 1995, p. 4). 

According to Grissmer and Kirby (1987), attrition is seen as interrelated with HCT, as the 

more value or capital a person holds in their career choice, the less chance of attrition occurring.  

Knowledge of those factors contributing to satisfaction and dissatisfaction of career choice in 

teachers (Tippens, Ricketts, Morgan, Navarro, & Flanders, 2013) “. . . could lead to development 

of programs aimed at helping teachers become more satisfied with specific facets of their jobs” 

(Cano & Miller, 1992, p. 15).  

 Self-efficacy as defined by Bandura (1997) “. . . refers to beliefs in one’s capabilities to 

organize and execute the courses of action required to produce given attainments” (p. 3).  Further, 

Bandura identified efficacy can indeed have effects that are varied.  Efficacy in teachers is “the 
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extent to which teachers believe they can affect student learning” (Dembo & Gibson, 1985, p. 1).  

The self-efficacy of the agricultural education pre-service teachers’ aptitudes to teach science is 

examined in an attempt to determine pre-service teacher confidence level in their abilities.  Real 

experience gained through successful involvement in a practice, supports the increase of self-

efficacy over experiences gained vicariously (Bandura, 1986).  It was suggested by Pintrich and 

Schunk (1996) “. . . self-efficacy beliefs are assumed to be much more dynamic, fluctuating, and 

changeable beliefs . . .” (p. 93).  Pintrich and Schunk’s statement lends credence to research 

identifying teachers who will succeed if they feel confident in their actions, but potentially fail 

under low levels of self-efficacy (Saklofske, Michaluk, & Randhawa, 1988).  With the likelihood 

for teacher attrition in the beginning years of their careers, efficacious apprentice teachers are 

more likely to persevere in their chosen vocation (Knobloch & Whittington, 2002).  The 

questions then remain: 1) Does the level of human capital one possesses, affect their self-

efficacy? and 2) What human capital are agricultural education majors attaining through their 

teacher preparation program?  

  

Purpose and Objectives 

 

The purpose of this study was to explore the human capital developed through a teacher 

education program in regards to integrating academics into an agricultural education curriculum.  

The following research questions were developed to guide this study: 

1. How do pre-service agricultural education teachers define academic integration? 

2. To what extent do pre-service agricultural education students understand the purpose 

of academic integration in the agricultural education classroom? 

3. What strengths and weaknesses do pre-service agricultural education teachers believe 

they possess in relation to the implementation of academic integration? 

 

Methodology 

 

A comparative holistic multiple-case study design was employed for replication purposes 

(Yin, 2009, p. 46).  The context of the case studies was prior to their internship experience and 

the cases being studied were the agricultural education pre service teachers.  Three separate case 

studies were conducted by using focus groups coupled with a structured interview format (see 

Figure 1.1).   

 
 

Figure 1.1. Holistic Multiple-case Study Design for Ag Education Pre service Teachers 

 

A multiple case study design was chosen for literal replication: gathering similar results 

in each case study (Yin, 2009).  Structured interviews were used because, “In a structured 

interview, the problem is defined by the researcher before the interview.  The questions have been 

formulated ahead of time, and the respondent is expected to answer in terms of the interviewer’s 

framework and definition of the problem” (Guba & Lincoln, 1981, p. 155-156).  Structured 
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interviews, in a focus group setting, were chosen because we knew “. . . what he or she does not 

know and can therefore frame appropriate questions to find it out. . .” (Lincoln & Guba, 1985, p. 

269).  The focus groups began with a series of questions and additional questions were asked for 

further clarification and probing (Merriam, 2009).  The following questions were asked during 

the structured interview: 

 

1.  How do you define academic integration? 

2.  How do you feel academic integration benefits students enrolled in agriculture 

education? 

3.  Which core subject do you feel you can integrate strongly into the agricultural 

education classroom? 

4.  What “tools” do you believe you will need to regularly integrate academics into the 

agricultural education curriculum? 

5.  What barriers do you believe will be present when attempting to integrate core content 

into the agricultural education curriculum? 

 

A typical purposive sample (N=17) was used for this study.  A typical purposive sample 

is a sample that is selected “.  .  . because it reflects the average person [pre-service ag education 

teacher], situation [entering the student teaching internship], or instance in the phenomenon” 

(Merriam, 2009, p. 78).  All participants were agricultural pre-service teachers and met the 

following selection criterion: 1) they were an agricultural education major, 2) they were pursuing 

teacher certification, and 3) they were enrolled in the student teaching experience in the Spring 

2012 semester. 

The first university, focus group one (FG 1), was a southwestern regional university and 

included six participants.  The second university, focus group two (FG 2), was a western land 

grant university and included seven participants in the group.  The third university, focus group 3 

(FG 3), was a midwestern regional university and included four participants in the group.  Each 

focus group session was conducted at the respective universities and was approximately an hour 

in length.  A moderator was enlisted at each institution and responses were recorded and 

transcribed by each of us.  When using focus groups, confidentiality must be ensured in the 

reporting of results, thus responses were coded as FG 1, FG 2, or FG 3 to denote the setting of 

data collection, but no individual identifiers were used (Merriam, 2009).  To ensure 

trustworthiness of the data, member checks were conducted through the distribution of the 

transcribed data to the focus group participants, with a request of confirmation of the information 

provided.     

A within-case analysis was performed for each individual case study.  We analyzed the 

data using the constant comparative method described by Glaser and Strauss (1967) that 

employed unitizing and categorizing of the data.  The constant comparative method allowed us to 

repeatedly compare responses with previous responses in an attempt to discover new relationships 

(Dye, Schatz, Rosenberg, & Coleman, 2000).  Following the unitizing of the data, the data were 

coded and the codes were included in the results section, in parentheses after the quotations, as 

part of an audit trail to ensure confirmability (Erlandson, Harris, Skipper & Allen, 1993).    

The units of data were sorted into emergent themes of ideas; titles were developed to 

distinguish each theme from the others (Erlandson et al., 1993).  Continual revision, modification, 

and amendment were used until all units were placed into an appropriate theme.  Following 

analysis of the data we compared our results to the others and a debriefing of the results occurred.  

Following the within-case analysis, a cross-case analysis was performed comparing the results to 

establish converging lines of inquiry (Yin, 2009).  Matrices were developed to “…allow the 

researcher to analyze, in a condensed form, the full data set, in order to see literally what is there” 

(Huberman & Miles, 1994, p. 437).  Following development of the matrices, a content analysis of 

the matrices was conducted to identify converging lines of inquiry across the individual case 
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studies.  Conclusions and implications were drawn based on the results of the cross case analysis.  

Results were reported with rich description using the voice of focus group participants.  We kept 

a methodological and reflexive journal to track the details and nuances of the study as it emerged 

and to catalogue our reflections including bias.  Results of this study are limited to the 

participants and are not to be generalized.  Findings were arranged in the order of the research 

questions.  Converging lines of inquiry based on emergent themes are italicized and quotes from 

focus group participants are presented. 

 

Findings and Results 

 

How do you define academic integration? 

 

Before pre-service teachers can effectively implement academic integration they must be 

able to explain the purpose.  When asked to define academic integration participants mentioned 

academic integration is using more than one subject in your curriculum to teach students the 

application of concepts both in agriculture and other subjects. 

 

Using more than one subject quotes 

 

 In my agriculture class we had history, math, and English.  We did everything. That is what 

academic integration is to me.  Agriculture classes are probably the most beneficial classes 

you will have because it teaches everything; it doesn’t just go with agriculture, just finance, 

cows, it’s everything.  You learn everything. (FG 1.2) 

 “I’d say it is integrating your basic core classes into everything; using science in other 

classes, using math problems in your science classes, even.  Just integrating and interweaving 

all of them I guess you would say” (FG 2.2). 

 I don’t think it is necessarily teaching science or social studies. . . I think it is like showing 

how your lesson can relate to a prior class that they had in science or social studies or math. 

(FG 3.3) 

 

 Application of concepts quotes 

 

 “Half classroom, half hands-on” (FG 1.1). 

 I think integration, in the opposite direction of elected courses, whether it is Vo. Ed.  Or it is, 

you know music classes, that those can be big helps for teachers that are teaching the core 

classes because [the core teachers] may have a hard time, sometimes knowing the real world 

applications and we [ag teachers] can help supply some of those applications for them. (FG 

2.5) 

 “Not necessarily teaching it but showing how it relates to other things” (FG 3.2). 

 

How do you feel academic integration benefits students enrolled in agriculture education? 

 

When exploring to what extent pre-service agricultural education students understand the 

purpose of academic integration in the classroom, the participants were asked how academic 

integration benefits students in agricultural sciences.  The pre-service teachers stated academic 

integration engages students in the classroom and gives meaning to both agriculture and core 

subject concepts because academic integration allows students to apply the concepts through 

hands-on activities. 
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Gives meaning quotes 

 

 “Just being able to apply what you learn in the classroom” (FG 1.9). 

 I think [academic integration] definitely helps for your students that are not typical learners; 

you know, they can go into Ag Shop and do something that is hands-on that they like.  They 

can remember then, as opposed to just learn it out of a book. (FG 2.23) 

 Well, let’s take the Pythagorean Theorem for example, A-squared plus B-squared equals C-

squared.  You can tell that to a kid so many times and write it on a board or you can come to 

an Ag class and apply it, say, we’re going to stick a tongue on a trailer and we need it to be 

centered-dead center.  You tell them at the end, by the way, this is Pythagorean’s Theorem, 

heard you guys were doing this in math, and they go: Wow we really are using this stuff!! 

(FG 2.19) 

 “It is relying on concepts that they understand previously or more just because they have a 

more mechanical mind and they have mechanical knowledge” (FG 2.21).  

 I think [academic integration] allows students the opportunity to be engaged that they are able 

to use the skills they learned in math, they are able to use problem solving skills such like the 

hypotheses and degree searches they learned in science class. . . (FG 3.6) 

 

Apply concepts through hands-on activities 

 

 “It is a hands-on experience.  I think that is the most important part; actually getting to do it” 

(FG 1.6).  

 It is relying on concepts that they understand previously or more just because they have a 

more mechanical mind and they have mechanical knowledge, so by having to do it with their 

hands, they can figure this thing out, and when they make this connection to the math 

application it just makes a deeper connection with them because it is connecting something 

A) that they care about, and B) that they can manipulate with their own hands and with 

problem solving methods that they have used for years to mess and tinker with things. (FG 

2.21)  

 “Students in an ag science class would hopefully get the opportunity to do something 

physical, thus allowing them another, a different opportunity or another opportunity to learn 

what they have done in a different setting” (FG 3.14). 

   

When discussing the strengths and weaknesses of pre-service teachers in relation to the 

implementation of academic integration, three questions were asked: 1) Which core subject do 

you feel that you can integrate strongly into the agricultural education classroom?; 2) What 

“tools” do pre-service teachers need to regularly integrate academics into the agricultural 

education curriculum?; 3) What barriers are present when attempting to integrate core content 

into the agricultural education curriculum? 

 

Which core subject do you feel you can integrate strongly into the agricultural education 

classroom?  

 

When asked which core subject they can strongly integrate, much of the conversation 

centered around their comfort levels with the different core subjects. The converging lines of 

inquiry were emphasizing vs. integrating, language arts and English, science, technology, 

engineering and mathematics.  
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Emphasizing vs. integration quotes 

 

 “I think it all kind of goes hand in hand, science, technology engineering , mathematics, 

language arts, you can add them all into it . . .” (FG 1.13). 

 “There is science, technology, engineering, and math in everything we do as ag teachers and 

ag students” (FG 2.25).  

 To me, it is not as much integrating [core subjects] it is more emphasizing what is already 

there.  Because all of those subjects are already in ag, but you [as a teacher] just have to 

emphasize that [core subject concepts] are there, so that students don’t kind of just pass over 

it. (FG 2.30)  

 

Language arts and English quotes 

 

 There are some great agriculture literature if you want kids to read a non-fiction or fiction 

book and do a report on it, there is some incredible stuff out there that you could easily 

integrate into subject areas and there is lots of ways to do that as long as you make a point as 

a teacher to integrate it. (FG 2.29) 

 “But language arts like you mentioned, the ag issues class, parli pro, creed speaking, public 

speaking, extemporaneous speaking.  That seems pretty easy to integrate also” (FG 2.39).  

 I’d say language arts and English because, I mean, I like to write and I understand why 

writing is important, and I know that writing is not everything, but that is just what I am 

strong at and I think it is really important to integrate that into every class. (FG 3.20)  

 

Science quotes 

 

 Science is basically every time you go out to feed your pigs, feed your lambs, if you give 

them this much, you have to feed them this.  Nutrition values, protein, basically all the 

science stuff. How much you have to walk your animal. (FG 1.12) 

 I would say science because it is in there.  You have courses like Animal Science, Plant 

Science, and Soil Science. It is the easiest one to put in there because they are very scientific 

in nature, so you are basically just teaching science there in a different manner. (FG 2.31) 

 And with engines class and mechanics class, there is a lot of science going on with that, like 

reactions, and you know, to get that weld to stick, a reaction occurs and stuff like that. So I 

think it applies to a lot of classes. (FG 2.33) 

 “I think my lessons are better when I incorporate science in them, but I would consider 

myself better at science” (FG 3.22).  

 

Technology quotes 

 

 “And technology, they have to be able to use more things.  We cannot just limit ourselves to 

what we have always known.  We have to keep expanding and gain more knowledge to get a 

better result” (FG 1.15).  

 The technology you are going to use, we [agriculture] have new technology in reproduction, 

such as artificial insemination, embryo transfer.  Kids these days like to learn about this stuff 

that is interesting; they can go make a career out of it, so it is easier to sit there and tell them 

that, than sit in the classroom and tell them. (FG 2.27) 

 Yeah there is crazy technology out there in agriculture these days.  You might not be able to 

get all that technology in your class, because it is really expensive, but you can certainly talk 

about it, find ways to integrate the ideas and that is pretty fun too. (FG 2.48) 
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Engineering and Mathematics Quotes 

 

 “Well, math, you have welding.  You have to cut your metal, measure your metal out” (FG 

1.11). 

 “ I think anything you are going to do in the shop, whatever project they are going to make, 

they have to come up with the plan for it, or at least an idea, engineer it somehow” (FG 2.53). 

 Engineering is a scientific method.  My husband is an engineer and all that they do is make a 

plan, try a plan, figure out what is wrong with the plan, and go back and fix it; which is the 

scientific method at the same time as engineering. (FG 2.57) 

 “Incorporate mathematics, because that is a strong subject” (FG 3. 27). 

 

What “tools” do you believe you will need to regularly integrate academics into the 

agricultural education curriculum?  

 

After describing the core subjects they believed they could integrate, the pre-service 

teachers were asked to describe the tools they would need to regularly integrate academics into 

their agricultural science curriculum.  Administrative support, collaboration with core subject 

teachers, and training support were the converging lines of inquiry identified by the focus groups 

as tools they would need to be successful with academic integration. 

 

Administrative support quotes 

 

 You have to get support from the administration, because you can’t just expect to say, ok this 

is what I am going to add to my curriculum, are you going to let me do it?  You have to come 

up with a well thought out plan. . . (FG 1.18) 

 [Administrators, in some instances] don’t know that we [ag educators] integrate all these 

things and do real life application and that is why we have so many more kids usually come 

through our programs because they enjoy doing hands-on stuff rather than sitting in 

classroom and doing book work all day; they actually get to get out and do it, and I think it 

would be great if every teacher had to come down and sit through an ag class and see exactly 

what we do and then I think they might be a little more on board. (FG 2.67) 

 Need support from administration too; that they understand that agriculture science is just as 

important as a core science” (FG 3.34). 

 

 Collaboration with core subject teachers quotes 

 

 I think you would need the support from the other teachers, because you would have to know 

what they were teaching at that time, so that you kind of had it aligned with them so that you 

are teaching the same basic concepts at the same time. (FG 2.63) 

 “You need to collaborate with other science teachers to make sure that you are not 

overlapping too much, but be overlapping enough that it is not completely different material” 

(FG 3.32). 

 

 Training support quotes 

 

 “Training and support from colleges and universities.  Basically like a big update for our 

teachers. Keep them updated on technology and resources they can use to teach their 

students” (FG 1.19). 

 I think opportunities for continuing education would be really helpful as [agricultural 

educators] move forward because all of these fields are constantly growing and becoming 
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more complex and it is tough to stay on top of what is happening, and research in our fields. 

(FG 2.80) 

 “More guidance, or guidelines, as far as how to incorporate, or what specifically the state or 

government feels like needs to be incorporated, so you know exactly what to teach” (FG 

3.40). 

 

What barriers are present when attempting to integrate core content into the agricultural 

education curriculum?  

 

After describing the tools needed to integrate academics into their classroom, the 

participants were asked to describe the barriers that hinder their abilities to integrate 

academics.  Financial status, lack of support, and time were identified as the converging lines of 

inquiry from the pre-service teacher focus groups. 

 

Financial status quotes 

 

 “Financial status” (FG 1.22) 

 “Funding and support from your administration definitely would make an effect” (FG 2.83). 

 

Lack of support  

 

 “You might be taking away somebody else’s job.  There are other science teachers and you 

want to integrate their courses. There are English teachers and you cannot just expect them to 

get full credit for it” (FG 1.25). 

 “. . . the science department does not like to share their graduated cylinders and their grand 

scales and those sorts of things would be important for us to have if we were really going to 

be able to integrate that science or technology” (FG 2.87). 

 “I think for an ag program, community support could be one.  If you are doing something in 

an ag program that just involves kids in a classroom, the community doesn’t necessarily see 

what some kids are able to do.  Then your support for the ag program may dwindle. . .” (FG 

3.58). 

 

Time quotes 

 

 “Time is very important for teachers” (FG 1.27) 

 “When you are in ag ed, you have so much time to take out of classes aside from your own 

core classes” (FG 3.55). 

 

Conclusions and Recommendations 

 

We found pre-service teachers across different universities expressed similar answers to 

the questions and have a working knowledge of academic integration within agricultural 

education.  Participants believe there is a natural integration of core academics in the agriculture 

curriculum.  A majority of the participants agreed agriculture courses hold the possibility to 

integrate a wide range of subjects; with STEM subjects being the most prevalent in the 

discussion, but other subjects were mentioned.  It was important to participants that teachers 

emphasized the academic concepts needed to teach agriculture rather than teaching academic 

concepts independent from the agricultural content.  Studies by Thompson and Balschweid 

(2000) corroborated the beliefs of participants who felt it important when integrating science, to 

keep the lessons “hands-on” and relate the material to real world applications.  
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Previous research by Myers and Dyer (2006), Parr, Edwards, and Leising (2006), as well 

as Thompson and Balschweid (2000) support the findings where respondents agreed the 

integration of academic concepts in agriculture courses would help students with an enhanced 

recall of material, while the integration of core subject matter was identified as a way to 

functionally apply math and science skills.  The agriculture science classroom was identified by 

participants as an environment, which reaches a multitude of learners and learning styles, 

including those labeled “at risk”, and therefore integration of academic concepts in agriculture 

courses will help a larger number of students with academic concepts.  In research conducted by 

Balschwied (2002), participants believed students were more likely to want to learn scientific 

concepts when being taught in the context of agriculture.  Teaching pre-service agricultural 

education teachers to utilize academic integration in their classroom is one way to help develop 

Human Capital.  The theory of Human Capital states individuals much like other commodities are 

capable of being developed (Becker, 1993).  When applying Human Capital Theory to this study 

the teacher is viewed as a commodity that is being developed and will provide an ample return, in 

this case the ample return will be in the form of their ability to utilize academic integration in 

their classroom.   

Overall, participants believed academic integration is more about placing emphasis on 

those core subject concepts and terminology inherent to the agriculture curriculum, in contrast to 

incorporating more academic related concepts during instruction.  According to participants, the 

teacher’s background ultimately affects which core subject areas teachers emphasize more 

regularly in their agricultural education curriculum.  While some believed it easy to integrate 

English content when training a Career Development Event team or when teaching leadership 

lessons, no particular course within agriculture warrants the integration of one subject over 

another.  The study results imply it is important to have support from administrators, core 

academic teachers, parents, and community stakeholders.  Similar to findings by Johnson (1996), 

barriers to content integration were time, resources, and a lack of administrative support.  

 The participants indicated academically integrated projects and laboratory activities 

expand the program of study in agricultural education, providing a student centered learning 

experience, emphasizing inquiry based learning as suggested by Czerniak (1990).  Efforts should 

be made to ensure Human Capital, in regard to academic integration, should be continuously 

developed in teacher preparation programs.  Developing Human Capital of this nature will help 

ensure pre-service teachers have a stronger working-knowledge of academic integration; 

increasing the chance for student academic success before entering the classroom (Sweetland, 

1996).  

Through an increase in the Human Capital of agricultural education teachers and by 

modeling the philosophical underpinnings of Bandura (1997), this effort can inspire or sway 

decisions future teachers have in the way they deliver science instruction within agriculture 

courses, increasing teacher-efficacy in academic integration.  This can be accomplished through 

an increased number of in-services, instructional materials, and specific courses built around the 

subject matter.  As evident from collected statements, integration of core academics needs to be 

carefully implemented, ensuring no fundamental change to the purpose of the agriculture 

program.  According to the results of the study it is implied that state leaders and university 

faculty need to create “buy-in” from future teachers for them to be successful at integrating 

academic concepts into their curriculum.  Additionally, the pre-service teachers alluded to the fact 

that they, as well as in-service teachers alike need assistance in developing collaborative 

relationships with administrators and core teachers.  We recommend inviting state academic 

leaders and campus administrators into the classroom to see the advantage of an integrated 

agriculture science curriculum to assist with increasing the collaboration piece within the schools.  

Pre-service teachers appear to be confident and believe strongly in academic integration 

within agriculture courses.  According to the participants, the hands-on (inquiry-based) learning 

and varied approach to teaching that is equivocally agricultural science is a logical venue for 
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academic integration.  It is clear by pre service teacher statements that prior knowledge can have 

an effect on their ability to integrate core academic courses; identifying a need for scrutiny of 

how many credit hours of math, science, and English pre service agriculture teachers are required 

to take.  Moreover, justifying the need for evaluation of the core academic classes agricultural 

education majors are including in their university program plan, corroborating the findings of 

Warnick et al., (2004) vis-à-vis the effective integration of science and math into their 

coursework. 

We recommend soliciting funding for pre service teachers to attend science integration 

programs such as the Curriculum for Agricultural Science Education (CASE) to aid in increasing 

academic integration knowledge and raising the self-efficacy of the pre service teachers in this 

teaching area.  Likewise, the use of academically enhanced textbooks, integrated projects, and 

other laboratory activities into their college curriculum would allow pre service teachers to add to 

their agricultural education programs in the future.  Instruction of academic integration needs to 

be delivered through multiple forms of collaborative efforts between agriculture and core 

academic teachers and those working within the agriscience industry.  By providing multiple 

forms of instruction in the area of academic integration, Human Capital is being created within 

the pre service teachers. Nafukho, Hairston, and Brooks (2004) mentioned, methodical 

investments in individuals through educational opportunities are viewed positively, inspire 

growth, and the potentially help individuals achieve professional advancement.  

The findings help stimulate future ideas to further the study.  One should examine current 

in-service opportunities that focus on academic integration.  An assessment of how CDEs and 

SAEs affect academic integration should occur.  A question raised is: Does the emphasis of these 

subjects fit with the provisions of federal funding for career and technology programs like 

agricultural education?  Programs that are exemplary models of academic integration need to be 

documented and shared with fellow teachers.  One of the next steps in this research is identifying 

the effect of academic integration on student achievement.  University faculty in agricultural 

education should be encouraged to collaborate with faculty from other academic departments for 

input on successful ways academic content can be integrated.  This research sought to gain a 

more complete understanding of academic integration and its impact on agricultural education.   
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A Critical Thinking Benchmark for a Department of 

Agricultural Education and Studies 
 

Dustin K. Perry1, Michael S. Retallick2, and Thomas H. Paulsen3 

 

Abstract 

 

Due to an ever changing world where technology seemingly provides endless answers, today’s 

higher education students must master a new skill set reflecting an emphasis on critical thinking, 

problem solving, and communications. The purpose of this study was to establish a departmental 

benchmark for critical thinking abilities of students majoring in agricultural education and studies. 

Seventy-five senior-level undergraduates completed a Critical Thinking Assessment Test (CAT) 

during the spring 2013 semester. A one-sample t-test utilizing national norm data and a step-wise 

regression model analyzing predictors of critical thinking ability were used to address research 

objectives. The only critical thinking skill area where participants’ mean scores were statistically 

higher than the national norm mean score was in the ability to summarize a pattern of results from 

a graph without making inappropriate inferences. Further, step-wise regression for total critical 

thinking score revealed ACT score was the only significant predictor of overall critical thinking 

ability.  

 

Keywords: critical thinking; problem solving; communication; benchmark 

 

Recent reforms in higher education reflect an emphasis on critical thinking, problem 

solving, and communications (Paul, 1995; Rhodes, Miller, & Edgar, 2012; Willsen, 1995; Wright, 

1992). Critical thinking ability has continually been identified by universities and employers as a 

desired outcome for college graduates (Association of American Colleges and Universities 

[AACU], 2004, 2007, 2010). Yet, limited research is available examining critical thinking abilities 

of students in colleges of agriculture (Rudd, Baker, & Hoover, 2000).  

Although critical thinking is seen as an important outcome of higher education, “a single, 

widely-accepted, cross-disciplinary definition for critical thinking still does not exist” (Sanders & 

Moulenbelt, 2011, p. 38). Initial confusion surrounding critical thinking includes the misguided 

belief that students’ abilities to explain concepts in their own words equate to critical thinking skills 

(Choy & Cheah, 2009). This perception of critical thinking is a false identification and instead, may 

represent the natural process students undergo in making sense of new information (Choy & Cheah, 

2009).  

Critical thinking is purposeful thinking where individuals systematically impose criteria 

and intellectual standards upon thought (Paul, 1995). Critical thinking involves an honest attempt 

to identify, dissect, and assess reasons, premises, and conclusions of competing arguments (Possin, 

2008). It is important to note critical thinking is not simply a random compilation of components 

(Willsen, 1995). Critical thinking should be viewed as an integrated working system that can be 

applied to academic environments as well as to everyday aspects of life (Willsen, 1995). 

Higher education institutions often face the challenge of examining and assessing students’ 

critical thinking abilities. Wagner (2008) identified problem solving, accessing and analyzing 
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information, effective oral and written communications, and curiosity and imagination among a set 

of skills students need to be successful in the changing higher education environment. These four 

skill areas align with the broad domains of the critical thinking assessment instrument utilized in 

this study, the Critical Thinking Assessment Test (CAT): (a) evaluate and interpret information, 

(b) problem solving, (c) effective communication, and (d) creative thinking.  

The first domain assessed by the CAT, evaluating and interpreting information, has been 

consistently recognized as an integral component of critical thinking (Duron, Limbach, & Waugh, 

2006; Facione, 2011; Possin, 2008; Wagner, 2008) and, therefore, should be assessed as such. 

Multiple critical thinking assessment instruments incorporate individuals’ abilities to evaluate and 

interpret information. Research has shown college of agriculture students obtain slightly below 

(Friedel, Irani, Rhoades, Fuhrman, & Gallo, 2008) to slightly above (Friedel, Irani, Rudd et al., 

2008) average total possible points in evaluation and interpretation measurements as they pertain 

to critical thinking abilities.  

Effective oral and written communications are identified among a list of skills required for 

success in higher education (Wagner, 2008). As excellence in writing requires excellence in 

thinking, practicing written communication is one of the best ways to practice thinking (Willsen, 

1995). “Writing requires that one systemize one’s thinking, arranging thought in a progression that 

makes the system of one’s thought accessible to others” (Willsen, 1995, p. 30). Due to the high 

frequency of usage of multiple-choice formatted critical thinking assessments, it is difficult to find 

empirical research detailing the relationship between effective oral and written communications 

and critical thinking.  

Elevated critical thinking disposition levels can be attributed to a student’s preference to 

solve problems (Friedel, Irani, Rhoades, et al., 2008). Central to problem solving ability is 

deductive reasoning (Facione, 2011; Schechter, 2013). The Cornell Critical Thinking Test (CCTT) 

explores individual’s deductive reasoning skills as a partial construct to determine overall critical 

thinking ability (Ennis, Millman, & Tomko, 1985). Iwaoka, Li, and Rhee (2010) measured critical 

thinking abilities of undergraduate food science and human nutrition students with the CCTT and 

revealed significant increases in deduction skills over the period of one course, as well as significant 

increases in their overall critical thinking score. Brahmasrene and Whitten (2011) discovered an 

average deductive reasoning skill level of 49.0% when administering the California Critical 

Thinking Skills Test (CCTST) (Facione, 1992) to entry level undergraduate business majors. 

The most effective applications of critical and creative thinking occur when the two 

processes are highly integrated (Bleedorn, 1993). Similar to intelligence and learning capacity, 

creativity can be learned (Saavedra & Opfer, 2012), but its development requires structure and 

intentionality from instructors and students alike (Robinson, 2001). Highly creative people tend to 

display ample open-mindedness (Arieti 1976), a construct assessed by the California Critical 

Thinking Disposition Inventory (CCTDI). Rudd et al. (2000) utilized the CCTDI to explore the 

critical thinking dispositions of upper level undergraduates in a college of agriculture. Results 

indicated participants did not possess strong overall critical thinking dispositions or tendencies to 

open-mindedness.  

Critical thinking skills are developed as a result of critical thinking dispositions and a set 

of facilitating factors, which include experience, training, sex, grade point average (GPA), and age 

(Ricketts & Rudd, 2005). When researching broad teaching and learning components, sex is 

continually identified as a key factor (Bers, McGowen, & Rubin, 1996). However, little consistency 

surrounds the role of sex in critical thinking development. Some research suggested the rate of 

critical thinking development among males is higher than females (King, Wood, & Mines, 1990), 

while other research suggested females possess higher critical thinking abilities (Bers et al., 1996; 

Rudd et al., 2000). Yet, sex has also been shown to possess limited (Jacobs, 1995) to no significant 

influence on critical thinking ability (Brahmasrene & Whitten, 2011; Brisdorf-Rhoades, Ricketts, 

Irani, Lundy, & Telg, 2005; Burbach, Matkin, Quinn, & Searle, 2012; Friedel, Irani, Rhoades et 

al., 2008; Friedel, Irani, Rudd et al., 2008). 
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Slightly more clarity in predicting critical thinking ability is evident when age is considered 

a facilitating factor. Older students, typically over age 25, display statistically significant higher 

critical thinking dispositions than younger students (Bers et al., 1996). Although not as strong as 

the relationships found in other research (Bers et al., 1996), Jacobs (1995) claimed age as a second 

predictor of critical thinking skills behind SAT verbal scores. However, some research suggested 

no significant connections exist between students’ ages and critical thinking dispositions (Burbach 

et al., 2012; Rudd et al., 2000). 

 Academic characteristics are more reliable than demographic characteristics to explain 

variations among critical thinking abilities. GPA and year in school are the most consistent 

predictors of students’ critical thinking dispositions and abilities (Burbach et al., 2012; Friedel, 

Irani, Rhoades et al., 2008). A deeper understanding of the relationship between academic 

characteristics and critical thinking skills has been found through exploring SAT relationships. 

Highly significant t-values (p < .01) are evident when examining the effect of SAT verbal and 

mathematical scores on total critical thinking assessment scores (Brahmasrene & Whitten, 2011). 

More specifically, SAT verbal scores are the best predictors of critical thinking abilities when 

utilizing SAT scores (verbal and mathematical), age, and sex as predictor variables in regression 

analyses (Jacobs, 1995).   

Research has yet come to a consensus regarding the influence demographic and academic 

characteristics have on critical thinking abilities of higher education students. Further, a need exists 

to evaluate the critical thinking abilities of senior-level agriculture students utilizing an assessment 

instrument that incorporates constructs reflective of the changing focus of higher education. How 

well developed are the critical thinking abilities of agricultural education students and what 

facilitating factors truly influence the development of these abilities?  

 

Conceptual Framework 

 

In an attempt to address the higher education issue of integrating specific learning activities 

into holistic pedagogical approaches that facilitate critical thinking, Duron et al. (2006) created the 

5-Step Model to Move Students Toward Critical Thinking (Figure 1). The 5-Step Model utilizes 

Bloom’s (1956) taxonomy as a foundation to outline a cyclical process that assists higher education 

instructors in the intentional development, integration, and evaluation of critical thinking 

instruction. The model presumes critical thinking is present when students perform in the higher-

ordered thinking levels of Bloom’s (1956) taxonomy, such as the Analysis, Synthesis, and 

Evaluation levels (Duron et al., 2006). The model provided a platform for making 

recommendations to instructors regarding specific approaches that can assist in developing 

students’ critical thinking abilities. 
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Figure 1. 5-Step model to move students toward critical thinking (Duron et al., 2006). 

 

Step one is to create higher ordered learning objectives, activities, and assessments that 

define expected behaviors upon course completion (Duron et al., 2006). Step two focuses on 

teaching through divergent questioning, since it is an effective means of building critical thinking 

skills because it stimulates students to defend stances (Duron et al., 2006). Step three stresses the 

importance of instructor practice before assessment and selection of active learning activities, such 

as gathering information from a variety of sources, incorporating the newly attained information, 

and in-depth reflective dialog assignments (Fink, 2003). Step four is reviewing, refining, and 

improving courses to ensure critical thinking remains a focal point of instructional techniques 

(Duron et al., 2006) and collect vital student information required to adjust learning techniques 

(Angelo & Cross, 1993). The final step is to provide feedback and assessment of learning for the 

purpose of enhancing the quality of instruction, as well as student learning and performance (Duron 

et al., 2006).   

 

Purpose and Objectives 

 

As part of a larger investigation, the purpose of this study was to establish a departmental 

benchmark for critical thinking abilities of undergraduate agricultural education and studies 

students. The purpose of this study aligns with the American Association for Agricultural 

Education’s National Research Agenda Research Priority Area 4: Meaningful, Engaged Learning 

in All Environments (Doerfert, 2011) by addressing the following research objectives:   

 

1.  Determine agricultural education and studies students’ critical thinking scores in reference 

to national user norms. 

2. Explore potential associations among selected student demographic and academic 

characteristics, and critical thinking abilities. 

 

 

Step 1: Determine learning objectives 

• Define behaviors students should exhibit 

• Target behaviors in higher order thinking 

Step 2: Teach through questioning 

• Develop appropriate questions 

• Employ questioning techniques 

• Encourage interactive discussion 
 

Step 5: Provide feedback and 

assessment of learning 

• Provide feedback to students 

• Create opportunities for self-assessment 

• Utilize feedback to improve instruction 

Step 3: Practice before you assess 

• Choose activities that promote active  

   learning 

• Utilize all components of active 

learning 

Step 4: Review, refine, and improve 

• Monitor class activities 

• Collect feedback from students 
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Methods and Procedures 

Population and Sample 

 

All senior-level undergraduates (90+ semester credit hours; N = 181) in the Department of 

Agricultural Education and Studies at Iowa State University (ISU) during the spring 2013 semester 

were identified as the target population. A computerized random number generator was utilized to 

compile a simple random sample from the alphabetized names on the ISU ten-day enrollment list 

to achieve a representative sample size of 124 students at a 95% confidence level as recommended 

by Dillman, Smyth, and Christian (2009). An analysis of the demographic and academic 

information of this sample population was conducted to enable comparisons among the students 

randomly sampled. This analysis revealed the typical student in the sample population to be a white 

(94.4%) male (66.8%) between the ages of 21 and 25 (93.3%), who was enrolled in an average of 

14.39 semester credit hours, had completed an average of 112.29 total credit hours, and had 

achieved an average cumulative GPA of 2.77 on a 4.00 scale. 

 

Instrument 

 

Due to utilization of open-ended responses, as well as national reference norms, critical 

thinking abilities were assessed using the CAT. The CAT is a National Science Foundation 

supported tool created to assess and improve critical thinking and real-world problem solving skills 

(Center for Assessment and Improvement of Learning [CAIL], 2012). The CAT included 15 short 

answer questions based on real-world situations developed by university faculty across the nation 

to accurately assess 15 important components of critical thinking (CAIL, 2010). Under direct 

supervision of CAIL-trained individuals, the participating institution’s faculty completed scoring 

of the CAT assessments for the present study. Detailed scoring rubrics provided by CAIL were 

utilized to enhance consistency and reliability in evaluations of the completed instruments.  

Among other uses, the CAT instrument is designed to evaluate the effects of a collegiate 

program of study (CAIL, 2012). The 15 specific skill areas assessed by the CAT instrument (Figure 

2) were developed and validated by an interdisciplinary team of faculty (CAIL, 2013), thus 

establishing face validity. The 15 specific skill areas were further grouped into four overlapping 

broad categories: (a) creative thinking, (b) problem solving, (c) evaluate and interpret information, 

and (d) effective communication.  

CAIL (2010) reported inter-rater reliability examinations on the CAT at the level of .82. 

Gall, Gall, and Borg (1996) claim reliability coefficients of .80 or higher are “sufficiently reliable” 

(p. 200). Inter-rater reliability was further established by scoring each question with a minimum of 

two faculty scorers. If the initial two scorers were in disagreement, a different scorer evaluated the 

question a third time. Internal consistency was deemed reasonably good by CAIL (2010) at an alpha 

level of .70. CAIL (2010) explained the lower internal consistency was due, in part, to the numerous 

components of critical thinking evaluated by the instrument. Additionally, CAIL conducted an 

independent accuracy check on a subset of the test scored. The overall accuracy was well within 

the allowable margin of error ensuring the scores were valid for comparison to national norms. 
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Figure 2. Skill areas assessed by the Critical Thinking Assessment Test (CAIL, 2012). 

 

Procedure 

 

A modified version of Dillman et al.’s (2009) Tailored Design Method was followed when 

requesting student participation. Five points of contact with participants yielded 75 completed tests, 

which accounted for 60.48% of the randomly selected senior- level students. Even after following 

suggested contact protocol, non-response error can still be problematic (Dillman et al., 2009). 

Handling non-response error has been recommended for studies achieving as high as 75% (Ary, 

Jacobs, & Razavieh, 1996), 80% (Gall et al., 1996; Tuckman, 1999), and even 90% (Linder, 

Murphy, & Briers, 2001) response rates. Non-response error was addressed by comparing 

respondents’ and non-respondents’ personal and demographic data to population data (Miller & 

Smith, 1983). A Pearson’s χ2 analysis yielded no significant difference (p > .05) for sex and a two-

sample t-test yielded no significance differences (p > .05) for age, cumulative GPA, and ACT score 

between respondents and non-respondents. However, caution should be used when extrapolating 

results beyond the population as respondents were representative of a homogenous sample 

regarding educational degree pursuit.  

Measures of central tendency were used to describe the demographic and academic 

characteristics in objective one. University-specific terminology was used to describe participants’ 

academic characteristics. Semester credit hours included the number of credit hours in which the 

participant was enrolled during the semester of the study. Semester GPA reflected the previous 

semester’s GPA. Cumulative credit hours included the number of credit hours taken at the current 

university and cumulative GPA reflected the GPA of these credit hours. Total credit hours 

completed was defined as the sum of both credit hours taken at the current university and any credit 

hours that may have been transferred from another institution.  

A one-sample t-test utilizing CAT national norm data collected from junior and senior-

level higher education students across the nation (n = 15,060) and the present study (n = 75) was 

 Summarize the pattern of results in a 

graph without making inappropriate 

inferences 

 Evaluate how strongly correlational-

type data supports a hypothesis 

 Provide alternative explanations for a 

pattern of results 

 Identify additional information 

needed to evaluate a hypothesis 

 Evaluate whether spurious 

information strongly supports a 

hypothesis 

 Provide alternative explanations for 

spurious associations 

 Identify additional information 

needed to evaluate a hypothesis  

 Use/apply relevant information to 

evaluate a problem 

 

 Determine whether an invited 

inference in an advertisement is 

supported by specific information 

 Provide relevant alternative 

interpretations for a specific set of 

results 

 Separate relevant from irrelevant 

information when solving a real-

world problem 

 Use basic mathematical skills to help 

solve a real-world problem 

 Identify suitable solutions for a real-

world problem using relevant 

information 

 Identify and explain the best solution 

for a real-world problem using 

relevant information  

 Explain how changes in a problem 

situation might affect the solution 

Specific Skill Areas Assessed by the Critical Thinking Assessment Test 
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conducted to address objective two (Gall et al., 1996). The third objective sought to determine if 

selected variables explained a significant proportion of the variance in students’ critical thinking 

abilities. The dependent variable was critical thinking and problem solving abilities measured by 

the CAT instrument. Independent variables included sex, age, semester hours completed, semester 

GPA, cumulative hours, cumulative GPA, total hours, and ACT score. Variables were entered in 

PASW using a stepwise multiple regression to link predictor variables to criterion variables, where 

criterion variables were continuous, and predictor variables were both continuous and nominal 

(Gall et al., 1996). Effect sizes quantifying group differences were interpreted using Cohen’s (1992) 

criteria, where 0.02 was considered small, 0.15 was medium, and 0.35 was large.  

 

Results 

 

Demographic and academic characteristics of participating agricultural education and 

studies students are displayed in Table 1. The sample was primarily comprised of males (66.7%) 

between the ages of 21 and 25 (94.7%). The entire sample (100.0%) self-identified themselves as 

white.  

 

Table 1 

 

Demographic Information of Agricultural Education and Studies Students (n=75) 

 f % 

Sex   

Male 50 66.7 

Female 25 33.3 

Age   

20 years of age and under 2 2.7 

21-25 years of age 71 94.7 

Over 26 years of age 2 2.7 

Race   

White 75 100.0 

 

Table 2 reports participants’ academic information. The typical participant was enrolled in 

an average of 14.46 (SD = 2.35) semester credit hours and had an average semester GPA of 2.95 

(SD = 0.71) on a 4.00 scale. The average cumulative credit hours completed was 77.26 (SD = 

28.97) and participants’ cumulative GPA averaged 2.83 (SD = 0.56) on a 4.00 scale. Further, the 

average participant’s ACT score was 21.48 (SD = 3.40). 

 

Table 2 

 

Academic Information of Agricultural Education and Studies Students (n=75) 

 M SD 

Semester credit hours  14.46 2.35 

Semester GPA 2.95 0.71 

Cumulative credit hours 77.26 28.97 

Cumulative GPA 2.83 0.56 

Total credit hours 113.86 14.43 

ACT Score 21.48 3.40 

  

The first objective sought to report agricultural education and studies students’ critical 

thinking scores in reference to national user norms. Table 3 displays t-test analyses of participants’ 
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scores for each skill area of the CAT compared to the upper level CAT national norms. Table 3 

also displays the specific skill areas assessed by the CAT as categorized by the four broad 

domains—evaluate and interpret information, problem solving, creative thinking, and effective 

communications. Each of these four domains is comprised of a portion of the 15 questions of the 

CAT instrument. Evaluate and interpret information had eight questions, problem solving included 

eight questions, creative thinking had six questions, and effective communication included nine 

questions. Participants scored statistically higher (p < .05) than national norms on one of the eight 

skill areas and statistically lower (p < .05) on one of the eight skill areas within the evaluate and 

interpret information domain. Participants scored statistically lower (p < .05) on three of the eight 

skill areas within the problem solving domain, on four of the six skill areas within the creative 

thinking domain, and on four of the nine skill areas within the problem solving domain.   

Although resulting in a small effect size, the only skill area where participants’ mean score 

(M = 0.79; SD = 0.41) was statistically higher (p < .05; d = 0.29) than the national norm mean 

score (M = 0.67; SD = 0.46) was the ability to summarize the pattern of results in a graph. 

Participants’ scored significantly lower than national norms in the following CAT skill areas: 

identify additional information needed (p < .05; d = 0.27), determine whether an invited inference 

is supported (p < .05; d = 0.26), and explain how changes in a real-world problem situation might 

affect the solution (p < .05; d = 0.26). Negative relationships resulting in large effect sizes were 

discovered among participants’ abilities to identify additional information needed (p < .05; d = 

0.88) and to provide relevant alternative interpretations for a specific set of results (p < .05; d = 

0.78). Further, participants’ overall CAT scores (M = 16.42; SD = 4.15) were significantly lower 

(p < .05; d = 0.51) than the upper level CAT national norms (M = 19.04; SD = 6.04). 
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Table 3 

 

Results of t-Test for each Skill Area of the CAT as Compared to National Means (n = 75) 

E/Ia PSb CTc ECd  Institution  National     Effect 

Size g Skill Area Assessed M SD  M SD Diff. e t df p f 

X    Summarize pattern of results. 0.79 0.41  0.67 0.46 0.12 0.09 72 .02* 0.29 

  X X 

Provide alternatives for spurious 

associations. 1.59 0.74  1.56 0.86 0.03 0.31 74 .79 0.04 

  X X Provide alternatives for results. 1.31 0.85  1.35 1.04 -0.04 0.44 74 .72 0.04 

 X   

Use basic mathematical skills to 

solve a problem. 0.77 0.42  0.82 0.41 -0.05 0.96 74 .33 0.12 

X X   

Separate relevant from irrelevant 

information. 3.07 1.02  3.14 0.92 -0.07 0.61 73 .50 0.07 

X   X 

Evaluate strength of 

correlational-type data. 1.14 1.13  1.21 1.13 -0.07 0.04 73 .57 0.06 

X    

Evaluate whether information 

supports a hypothesis. 0.64 0.48  0.73 0.44 -0.09 1.68 73 .07 0.20 

X X   Identify solutions for a problem. 1.07 0.85  1.18 1.03 -0.11 1.14 73 .35 0.12 

X    

Determine whether an inference 

is supported by information.  0.56 0.50  0.68 0.41 -0.12 2.08 74 .01* 0.26 

X X  X Use/apply relevant information. 0.99 0.76  1.11 0.64 -0.12 1.40 74 .10 0.17 

 X X X 

Explain how changes might 

affect a solution. 0.88 1.04  1.15 1.06 -0.27 2.30 74 .03* 0.26 

 X X X Identify additional information. 1.10 1.03  1.41 1.25 -0.31 2.60 73 .04* 0.27 

X X  X Identify the best solution. 1.98 1.79  2.29 1.81 -0.31 1.49 72 .14 0.17 

 X X X 
Identify additional information. 

0.31 0.46  0.82 0.68 -0.51 9.58 74 

<.01

* 0.88 

  X X 

Provide relevant alternative 

interpretations. 0.41 0.57  0.93 0.74 -0.52 7.83 74 

<.01

* 0.78 

    
CAT total score 

16.42 4.15  19.04 6.04 -2.62 5.48 74 

<.01

* 0.51 

Note. a = evaluate and interpret information; b = problem solving; c = creative thinking; d = effective communication; e= 

institution minus national norms; f = probability of difference at p < .05; g =mean difference divided by pooled group SD (0.1 – 

0.3 = small; 0.3 – 0.5 = moderate; > 0.5 = large); * = significant at p < .05.   
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The second objective was to explore potential associations among selected student 

demographic and academic characteristics, and critical thinking abilities. A step-wise multiple 

regression analysis was conducted to evaluate whether age, sex, semester credit hours, semester 

GPA, cumulative credit hours, cumulative GPA, total credit hours, and ACT score were necessary 

to predict overall critical thinking ability as reported by the CAT (Table 4). At step one of the 

analysis, ACT score was significantly related to overall CAT score (F (1,64) = 5.798;  p < .05), 

meaning students with higher ACT scores typically scored higher on the overall CAT. The multiple 

correlation coefficient was .288, indicating approximately 6.9% of the variance of overall CAT 

score could be accounted for by the ACT score.  Age (t = 0.190, p > .05), sex (t = -1.289, p > .05), 

semester hours (t = 1.269, p > .05), semester GPA (t = 1.023, p > .05), cumulative hours (t = -1.441, 

p > .05), cumulative GPA (t = 0.717, p > .05), and total hours (t = -1.741, p > .05) did not enter into 

the equation. Thus, the regression equation for predicting overall CAT score was: Predicted overall 

CAT score = 0.360 x ACT score + 8.810.  

 

Table 4 

 

Step-wise Regression for Overall CAT Score (N = 66, listwise deletion of missing data) 

Variable B SE B β 

Constant 8.810 3.248  

ACT 0.360 0.149 .288* 

Note. R2 = 0.083; Adjusted R2 = 0.069; F = 5.798; * p < .05; Excluded variables: Age, Semester 

Hours, Semester GPA, Cumulative Hours, Cumulative GPA, Total Hours, Sex 

 

Conclusions and Discussion 

 

Recognizing limited research examining the critical thinking abilities of students in 

colleges of agriculture (Rudd et al., 2000), the purpose of this study was to establish a benchmark 

for critical thinking abilities of students enrolled within a Department of Agricultural Education 

and Studies at ISU. Although it is important to recognize the benchmarks proposed in this study 

are only used in reference to normative data, the benchmarks serve as a point of reference for future 

critical thinking assessments of agricultural education and studies students enrolled in colleges of 

agriculture.  

The first research objective was to report agricultural education and studies students’ 

critical thinking scores in reference to national user norms. The typical student in this department 

is a white male between the ages of 21 and 25 who has completed an average of 113 total credit 

hours and maintained a cumulative GPA average of 2.83 on a 4.00 scale. It should be mentioned 

CAT national norms are representative of college students across the nation enrolled in a multitude 

of academic majors and types of academic institutions. Care should be taken when interpreting 

comparisons to national norms as access to critical values required in determining the degree of 

similarity between the two populations was restricted (Gall et al., 1996). Findings were primarily 

intended to serve as a departmental benchmark of current ability in relation to national norm data. 

Further, the purpose of this benchmark was to evaluate students against the college’s critical 

thinking and problem solving outcome as part of a continuous improvement plan.  

Findings from the first research objective led to the conclusion that ISU agricultural 

education and studies students’ possess adequate problem solving abilities, but need more creativity 

and communicative skill development. Specific to the four broad domains assessed by the CAT, 

participants performed greatest in the evaluate and interpret information domain, but scored lower 

than expected in the problem solving domain. Participants were expected to score exceptionally 

well in their abilities to evaluate and interpret information and solve problems because these two 
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domains are cornerstones of the academic department in this study as well as core outcomes for the 

college.  

We conclude agricultural education and studies students in this study do not possess strong 

creative thinking abilities, which mirrors similar research on undergraduate agriculture students 

(Rudd et al., 2000). Participants also demonstrated room for improvement in the effective 

communication domain. This domain is of particular interest, due to the high dependence on 

accurately assessing the open-ended responses utilized in the CAT. Performance on the first three 

domains relied on participants’ abilities to effectively communicate their thought progression in a 

manner interpretable by an outside evaluator. Were participants’ problem solving and creativity 

abilities actually below expectations or was their performance in these domains more of a reflection 

of underdeveloped communication skills? Similar to the conclusions of Wagner (2008), discussions 

during the faculty scoring sessions would suggest the lack of ability to communicate effectively 

was an issue.  

We further conclude college entrance exams remain consistent predicators of critical 

thinking ability. Findings from the second objective indicated students’ ACT scores as the only 

significant predictor of overall critical thinking ability. This finding closely mirrors the findings of 

Jacobs (1995) where SAT verbal scores were discovered as the best predictors of critical thinking 

abilities. The CAT Training Manual (CAIL, 2013) similarly indicated students’ scores on the CAT 

instrument correlate with a significance of p < .01 with their scores on the ACT (r = 0.501) and 

SAT (r = 0.516).  

Due to the conflicting results of this study as compared to previous research findings, sex 

cannot be definitively considered as a predictor of critical thinking ability. Findings of the third 

research objective indicated sex was not significantly related to overall critical thinking ability. 

This finding aligns with the research of Brahmasrene and Whitten (2011), Burbach et al. (2012), 

and Friedel, Irani, and Rhoades et al. (2008). However, it is still at odds with the findings of King 

et al. (1990), Bers et al. (1996), and Jacobs (1995). Two-thirds of the participants in this study were 

male, while participants in each of the aforementioned studies were nearly balanced regarding sex. 

Research exploring the relationship of sex and critical thinking ability within agricultural education 

is quite the opposite. Instead of the predominately male population found in this study, agricultural 

education studies, which explored critical thinking, tended to have more females than males in the 

population (Brisdorf-Rhoades et al., 2005, Friedel, Irani, & Rhoades et al., 2005, Ricketts & Rudd, 

2005, Rudd et al., 2000).  

 

Implications and Recommendations 

 

The primary implication for higher education practitioners and curriculum developers 

stems from the conclusion highlighting students’ inability to master critical thinking abilities 

founded in creative thinking and effective communication. It may be difficult to differentiate 

whether this challenge originated from a lowered ability to think creatively or a lowered ability to 

communicate effectively. Regardless, agricultural education faculty should intentionally create 

activities and utilize pedagogical approaches focusing on developing their students’ critical 

thinking abilities founded in creative thinking, since creative thinking development requires 

structure and intentionality from instructors and students alike (Robinson, 2001). 

A guide for developing such activities and approaches can be found in Duron et al.’s (2006) 

5-Step Model for Moving Students Toward Critical Thinking. The model utilizes Bloom’s (1956) 

taxonomy, presuming critical thinking is present when students perform in the Analysis, Synthesis, 

and Evaluation levels, to assist higher education instructors in the intentional development, 

integration, and evaluation of critical thinking instruction. The model would first suggest 

determining learning objectives that facilitate creative thinking and effective communication and 

then recommend addressing the identified learning outcomes through utilization of active learning 

techniques, divergent questioning, and interactive discussions. It is also imperative to developing 
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students’ critical thinking abilities that instructors provide feedback and create opportunities for 

students to engage in self-assessment (Duron et al., 2006).  

This same conclusion regarding students’ lowered critical thinking abilities founded in 

creativity and communication also possesses implications for future research. The agricultural 

education department in this study is comprised of three independent academic majors/options. 

However, this study did not explore differences in critical thinking ability according to academic 

major/option. Future research should be conducted by agricultural education faculty representing a 

variety of specific academic majors to explore the role major possesses on critical thinking 

development. More importantly, future agricultural education research should closely examine the 

effects specific curricula, courses, and activities have on critical thinking development. Are certain 

agricultural education courses or activities more successful at developing critical thinking 

specifically founded in creativity and communication? If so, what makes these courses or activities 

different than others?  Intensive research efforts conducted at the departmental or collegiate level 

should also be directed toward longitudinal studies exploring the development of agricultural 

education students’ critical thinking abilities throughout the course of their higher education 

experience. 

The conclusion asserting students’ evaluative, interpretative, and problem solving abilities 

possesses implications surrounding the intentionality of teaching. Agricultural education students’ 

current level of evaluation, interpretation, and problem solving abilities could be assumed the result 

of departmental-wide recognition of the importance of these domains and, therefore, be 

representative of intentionality to teach them. It could also be interpreted as a lack of intentionality 

directed toward creative thinking and effective communication. However, it could also be 

representative of a misalignment between the educational outcomes valued by the department and 

those assessed by the CAT. A closer look at the abilities measured by the assessment tool utilized 

in this study is recommended to ensure alignment with educational outcomes identified by the 

academic department’s faculty.  

All higher education faculty should recognize the changing dynamics of their students as 

well as the new skill sets these students need to be successful in education and life. Innovative 

teaching methods and best practices targeting specific components of critical thinking need to make 

it to the forefront of higher education. Instructors at all levels should become critically reflective 

of their own teaching methods and create learning activities that progressively advance students 

toward higher order thinking skills. Depending upon comprehensive critical thinking knowledge 

level, higher education faculty should either participate in or conduct professional development 

activities in not only the broad sense of critical thinking, but in the specific domain of effective 

communication as well. Higher education instructors must continue to provide an education that 

will prepare students for success in an ever-changing society.    
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An Assessment of the Needs of Middle School 

Agricultural Education Instructors in Georgia 
 

M. Elizabeth Golden1, Brian Parr2,  and Jason Peake3 

 

Abstract 

 

Like their students, middle school agricultural education instructors are a unique group with 

special needs and concerns.  However, the needs of middle school teachers and their programs 

may be misunderstood and overlooked in the professional world when compared to secondary 

teachers and programs.  While middle school programs are still relatively new to the world of 

agricultural education and are expected to continue to grow across the country, little focus has 

been placed on the needs of these programs and their teachers.  In order to ensure the success of 

these teachers and to promote the longevity of quality middle school agricultural education 

programs, it is necessary to identify what teachers need to be successful.  This study focused on 

Georgia middle school agricultural education instructors’ perceived levels of needs in various 

competency areas.  A needs assessment was used to gather data from current Georgia middle 

school agricultural education instructors.  The findings of this study indicate that Georgia middle 

school agricultural education instructors’ greatest overall needs for in-service training were in 

community and FFA competency areas.  Determining the needs of this group of teachers will help 

provide adequate in-service instruction to ensure that middle school teachers have ample 

opportunities to be successful both inside and outside of the classroom.   

 

Keywords: Middle School Agricultural Education; Needs Assessment 

 

Agriculture is one of America’s leading industries.  It has been an integral part of our 

country’s growth and development throughout history.  Consequently, Agricultural Education has 

deep roots in our country, as well as in the state of Georgia.  In turn, the industry of agriculture has 

also had a large impact on education.  Although agriculture was taught in many schools prior to 

1917 (Moore, 1987), in 1917 agriculture officially became a part of our public school system as a 

result of the Smith-Hughes National Vocational Education Act.   Moore (1987) calls the passage 

of the Smith-Hughes Act more of an “AMEN” to the teaching of agriculture rather than the start of 

it.  This act allowed vocational courses, such as agricultural education, to be taught in public schools 

throughout the country and established guidelines for implementation and curriculum development 

for these programs.  Students, primarily boys, who desired to become agriculturalists were now 

able to learn about agriculture in a structured classroom and laboratory atmosphere.  Since the 

inception of the Smith-Hughes Act, agricultural education programs have spread throughout the 

country.   

With the spread of school-based agricultural education came several positive changes over 

the years. For many years, agricultural education was explicitly for high school students.  In 1988, 

the National FFA Organization made a change to their constitution to allow middle school students 
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FFA membership. This acceptance of middle school programs was significant because investing in 

students during middle grades can have serious and enduring effects on shaping the career patterns 

and life choices of these middle grade students (Anderman & Maehr, 1994).  Middle grade 

agricultural education programs can provide students with an early exposure to the world of 

agriculture and increase self-understanding in preparation for careers (Frick, 1993).   Hughes and 

Barrick (1993) insisted that preparing students for productive employment and career development 

involves more than job training and begins before high school.  McEwin and Thomason (1989) 

also suggested that middle school students participate in activities which help them begin the career 

selection and preparation process. Today, more than 11,000 teachers deliver cutting-edge 

agricultural education curriculum to students in all 50 states as well as Puerto Rico and the Virgin 

Islands (National FFA Association, 2010).  Further, in 2009, there were approximately 1520 

agricultural education instructors in the United States and of these, approximately 440 taught 

exclusively in middle schools (Kantrovich, 2010).  

Middle schools are unique entities that must be recognized independently from secondary 

and elementary schools because of the nature of their students (Merenbloom, 1988).  Middle school 

is a critical time for young adolescents.  The National Middle School Association (2003) reported 

that it is imperative for a middle school’s organization, curriculum and programs to be based on 

the developmental needs and interests of its students in order for these students to be successful.  

Educators must recognize the fact that middle grade students differ greatly from those in elementary 

and high school and develop their instruction accordingly (Eichhorn, 1966).  The National Middle 

School Association (2003) also recognized that effective middle school teachers understand the 

uniqueness of this age group and the curriculum they teach and, therefore, look for appropriate and 

effective learning strategies.  Consequently, it is imperative that middle school educators receive 

specific grade level preparation before they enter the middle school classroom and continue to 

receive appropriate continuing education throughout their career (National Middle School 

Education Association, 2003).  It is important to staff middle grades schools with teachers who are 

experts at teaching young adults, and engage teachers in ongoing, in-service opportunities that 

target middle grade students (Jackson & Davis, 2000).  Even as early as 1966, Eichhorn recognized 

that the key to effective middle grades education was the challenge for educators to consider middle 

school as a unique stage of human development. 

Further, several studies have sought to determine the in-service needs of agricultural 

education teachers. Layfield and Dobbins (2002) and Washburn et al. (2001) identified using 

computers and technology in classroom teaching as high need areas.  Layfield and Dobbins (2002) 

also reported preparing FFA degree applications; preparing FFA proficiency award applications; 

using multimedia equipment in teaching; and teaching recordkeeping skills as in-service areas with 

high need levels. They also identified the highest perceived level of needs  for beginning 

agricultural education teachers to be utilizing a local advisory committee; developing local adult 

education programs; organizing fund-raising activities for the local FFA chapter; preparing 

agricultural/FFA contest teams; and developing supervised agricultural educational opportunities 

for students (Layfield & Dobbins, 2002). Duncan, Ricketts, Peake, and Uesseler (2006) identified 

the need for assistance with advising students who have an interest in post-secondary education, 

preparing various FFA applications, and developing an effective public relations program as high 

need level constructs of agricultural education instructors. However, the aforementioned 

assessments focused largely on the needs of secondary agricultural education teachers. 

While middle school agricultural education programs are expected to continue to grow 

across the country, they are still relatively new to the world of school-based agricultural education, 

subsequently, little focus has been placed on the needs of these programs and their teachers (Frick, 

1993; Roberts & Dyer, 2002). In fact, the authors were only able to find one article that dealt solely 

with the needs of middle school agricultural education instructors (Rayfield & Croom, 2010).  

However, in one of the few studies that included an examination of the enrollment of middle school 

agricultural education programs nationally, (Rosetti, Padilla, & McCaslin, 1992) it was 
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recommended that the designers of middle school programs ensure that middle school programs 

are distinct from senior high school programs.  Further, Roberts and Dyer (2002), determined that 

middle school agricultural education instructors had very different in-service needs compared to 

their secondary counterparts. Consequently, in order to ensure the success of these programs and 

to promote the longevity of quality middle school agriculture programs, it is necessary to identify 

what teachers need professionally and personally in order to provide appropriate, relevant 

instruction for their students and their program.  The Association for Middle Level Education 

recommended that professional development for middle grades teachers should include appropriate 

content knowledge, pedagogical knowledge, and knowledge about the uniqueness of young 

adolescent learners (Flowers & Mertens, 2003).  Flowers and Mertens (2003) recognized that a 

one-size-fits-all approach to professional development is not effective and middle level teachers 

have different needs for professional development than other teachers.  Therefore, a wide variety 

of in-service opportunities should be offered to teachers in order to meet the specific needs of their 

program and students.   

 

Conceptual Framework 

 

Several studies regarding agricultural education teachers’ needs have been conducted 

(Joerger, 2002; Layfield & Dobbins, 2002; Ricketts, Duncan, & Uesseler, 2005; Washburn, King, 

Garton, & Harbstreit, 2001).  However, the problem exists that little research has been conducted 

specifically on middle school agricultural education teacher needs.  Most research is specific to 

secondary programs.  Middle school agricultural education programs and FFA offer 6th, 7th, and 8th 

grade students the opportunity to explore the industry of agriculture and stimulate interest in related 

careers. According to Flanders (1998), middle school teachers and administrators emphasize that 

when compared to high school students, middle school students need different activities and tasks.  

Much of the seminal research on human development supports the findings of Flanders. 

The development of a person throughout their life has been examined by several researchers from 

a variety of perspectives e.g. Pavlov, Bandura, Freud, Piaget, etc.  And, while not all theories of 

human development share the same conclusions, there is unifying agreement from many that the 

age of 6-12 years is a distinct period of development. Consequently, the educational needs and 

subsequent teacher professional development needs for teachers who serve this age group could be 

very different from other groups of educators. 

Research from other areas of education as well as from Agricultural Education has 

indicated that there are differences in needs between teachers of high school students and those of 

teachers of middle school students, therefore a key conceptual underpinning of this study is that 

middle school teachers have different needs from high school teachers (Roberts & Dyer, 2002; 

Rosetti, Padilla, & McCaslin, 1992). Conversely, many states deliver blanket professional 

development for agricultural education teachers with little or no regard for whether they teach 

middle school or high school.  

Knowledge of the different needs experienced by middle school teachers could assist 

program managers and coordinators in providing relevant in-service opportunities that will help 

those teachers become more successful in the classroom. Given the growth of middle school 

programs in agricultural education in the United States and the unique needs of middle school 

students and their teachers, it is important for the agricultural education profession to analyze 

middle school efforts to help improve the programs (Rudd & Hillison, 1995). Rudd and Hillison 

(1995) recommended that given the existence of a variety of middle school agricultural education 

teachers, more attention needs to be given to the characteristics of knowledge, attitude, 

expectations, and time spent in the position in order to understand differences possessed by middle 

school agricultural education instructors.   Middle school teachers have individualized, unique 

needs that must be addressed so that they are provided with opportunities to grow professionally 

and personally in order to operate successful agricultural education programs. This study was 
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designed to help identify these needs. Further, this study was developed to help meet the goals of 

the National Research Agenda for Agricultural Education.  According to Doerfert (2011), a “key 

outcome” identified by the agenda included “Accurate and reliable data that describe the quality 

and impact of educational programs and outreach efforts at all levels [that] will be distributed to 

respective decision groups (e.g. students, parents, administration, industry, policy makers)” (p. 24). 

This research represents an attempt to fulfill this aspect of the agenda.  

 

Purpose 

 

Much research has been conducted on the needs of secondary agricultural education 

instructors but little research has been conducted specifically on the needs of middle school 

agricultural education instructors. The purpose of this study was to determine Georgia middle 

school agricultural education instructors’ perceived levels of professional and personal 

development needs. More specifically this study was designed to: 

 

1. Determine the demographic characteristics and educational background of Georgia middle 

school agricultural education instructors. 

2. Identify Georgia middle school agricultural education teachers’ perceived level of need in 

specific professional and personal growth areas. 

 

Methods 

 

A quantitative descriptive survey design was utilized to collect data (Creswell, 2009).  

A questionnaire was developed by the researcher to be administered to all participants.  The 

questionnaire was modeled after a previously established instrument that measured the needs of 

agricultural education teachers (Duncan, Ricketts, Peake, Uesseler, 2006). This instrument was 

chosen as a model because it identified needs constructs of secondary agricultural education 

teachers and served as a guide for developing a needs assessment for middle school teachers.  The 

instrument was divided into two sections: demographics and scaled statements concerning 

professional and personal needs.  The instrument contained items that were divided into the 

following constructs: Classroom, FFA, SAE, Community, Technical Agriculture, Technology and 

Personal Management. Respondents were asked to rate their need for in-service education for each 

item using a 5-point anchored scale. The scale options included no need (1), some need (2), 

moderate need (3), strong need (4) and great need (5).  An open ended question was included for 

the participants to identify any other topics or activities believed to be important to the success of 

middle school agricultural education instructors.   

    The instrument was evaluated for face and content validity by a panel of three University of 

Georgia professors, one Auburn University professor, two Georgia Agricultural Education State 

Staff members and two Georgia high school agricultural education teachers.  As a result of this 

evaluation, some design suggestions were recommended and the content of the instrument was 

found to be valid and appropriate for the study. 

The population for this study included all Georgia middle school agricultural education 

instructors (N=66).  A census study was attempted as all middle school agricultural education 

instructors were identified utilizing the Georgia Agricultural Education Teacher Directory.  For the 

purpose of this study, all teachers in Georgia who teach agricultural education to students in grades 

6, 7, and/or 8 were considered middle school agricultural educators.  The paper instrument was 

administered at the state Agricultural Education conference in July 2013. All members of the 

population in attendance who completed a survey were recorded.  A total of 48 surveys were 

returned by the completion of the conference.  All middle school agricultural education instructors 

who were either not in attendance or did not submit a survey were mailed a letter the following 

week explaining the survey and research, a coded survey and a self-addressed, stamped envelope.  
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This led to an additional 8 completed surveys being returned within two weeks after the conference. 

Since some of the participants who completed the mailed instrument were not in attendance at the 

conference, they were not treated as late responders. Further, the high response rate provided little 

rationale for implementing measures to combat non-response error.  A total of 57 participants 

completed the instrument, resulting in an overall response rate of 86.4%.   

 The reliability of the instrument was evaluated through an analysis of the collected data. 

Cronbach’s alpha was calculated for each construct to determine reliability.  The following results 

indicate an instrument with a high degree of internal consistency. 

 

Table 1 

 

Reliability Coefficients for Constructs 

Construct                                    Number of Items Cronbach’s alpha 

Classroom                                           25 .96 

Personal Management 12 .91 

SAE 13 .97 

Technology 5 .93 

Community 7 .93 

FFA 14 .95 

Program 9 .92 

Technical Agriculture 20 .95 

 

Findings 

 

Objective 1. Determine the demographic characteristics and educational background of 

Georgia middle school agricultural education instructors 

 

This group of teachers were represented nearly equally by gender and most were 34 years 

old or younger and held a degree higher than the baccalaureate. The demographic characteristics 

of the teacher participants are reflected in Table 2. 
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Table 2 

  

Demographic Characteristics of Georgia Middle School Agricultural education instructors 

Characteristic n % 

Gender   

   Male 26 45.6 

   Female 30 52.6 

   

Marital Status   

   Married 37 64.9 

   Single 18 31.6 

   

Age (M = 35.7)   

   Less than 25 5 9.5 

   25-34 25 47.3 

   35-44 12 22.8 

   45-54 6 11.4 

   More than 55 5 9.5 

   

Teaching Experience as a Middle School Ag Teacher (M = 4.5)   

   Less than 5 years 38 67.8 

   6-10 years 13 23.3 

   11-15 years 2 3.6 

   16-20 years 3 5.4 

   

Total Years Teaching (M = 7.8)   

   Less than 5 years 23 41.0 

   6-10 years 19 33.8 

   11-15 years 10 18.0 

   16-20 years 2 3.6 

   21-25 years 1 1.8 

   26-30 years 1 1.8 

   

   

Highest Degree Earned   

   Bachelor 22 38.6 

   Master 18 31.6 

   Specialist 14 24.6 

   Doctorate 2 3.5 

Note. Percentages may not equal 100 due to some participants failing to answer some 

demographic questions. 

 

2. Identify Georgia middle school agricultural education instructors’ perceived level of need 

in specific professional and personal growth areas 

 

Agricultural education instructors were asked to rate various items based on their perceived 

level of need using the following scale: (1) No Need, (2) Some Need, (3) Moderate Need, (4) Strong 

Need, (5) Great Need.  The participants identified that they had moderate to strong needs for 
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professional development in many of the areas in question with the most need identified in writing 

grant proposals. The results of the top ten greatest specific areas of need are reflected in Table 3. 

 

Table 3 

 

Middle Schools Agricultural education instructors’ Perceived Level of Need (N=57) 

Competency  Rank  

Writing grant proposals   1  

Utilizing the Ag Career Network  2  

Completing Secretary, Reporter and Treasurer books  3  

Motivating students to learn  4  

Recruiting business partners  5  

Promoting involvement of FFA members  6  

Coordinating activities with local agricultural organizations and 

agencies 

 7  

Balancing priorities (FFA, school, family, self, etc.)  8  

Developing an effective public relations program  9  

Managing and reducing work-related stress  10  

Note. Scale: 1 = No Need; 5 = Great Need 

 

 Items on the questionnaire were grouped into constructs or competency areas.  When 

analyzed collectively, the participants identified that the area of community held the most need for 

their professional development. The results of perceived level of needs are reflected in Table 4. 

 

Table 4 

 

Perceived Level of Need by Competency Area (N=57) 

Competency Area  M SD 

Community  3.01 1.21 

FFA  2.99 1.26 

Technical Agriculture  2.82 1.28 

Program  2.79 1.20 

SAE  2.77 1.17 

Technology  2.77 1.27 

Personal Management  2.74 1.28 

Classroom   2.70 1.28 

 

 Further, participants were asked to indicate their preferred forms of in-service delivery for 

possible future in-service programs.  The vast majority indicated that they preferred face-to-face 

professional development sessions at current teacher conferences. The results are indicated in  

Table 5. 
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Table 5 

 

Preferred Forms of In-service Delivery (N=57) 

Form of Delivery   % 

Summer Courses   77.2 

Midwinter & Summer Conference breakout sessions  75.4 

Online course throughout the year  36.8 

Weekday workshops during the school year (after school)  19.3 

Saturday workshops during the school year  17.5 

Other  5.3 

 

Conclusions and Discussion 

 

 The purpose of this study was to identify needs of middle school agricultural education 

instructors in Georgia.  Based on the responses, there was a wide range of needs for participants. 

These conclusions certainly cannot be generalized to other teachers that were not participants in 

the study but may hold some implications for further examination. 

Several conclusions can be made about the demographic makeup of middle school 

agricultural education instructors in Georgia.  Most of the teachers were female, under the age of 

34 with less than 10 years of teaching experience.  Therefore, most of the middle school agricultural 

education instructors in Georgia are relatively new and younger teachers of agriculture.  An 

interesting finding from this study regards teaching experience.  Approximately 68% of middle 

school agricultural education instructors had less than 5 years of experience teaching agriculture 

and 41% had less than 5 years total teaching experience. Recent agricultural education literature 

focusing on beginning teacher professional development needs considers teachers with zero to five 

years of teaching experience as beginning teachers (Washburn & Dyer, 2006).  Therefore, it can be 

concluded that most middle school agricultural education teachers in Georgia were indeed 

beginning teachers.  

Considering the fact that the majority of the respondents fell into the category of new or 

beginning teachers, much of this research could possibly be compared to other studies related to 

needs of beginning teachers.  In fact, previous needs assessment research has primarily been 

conducted on beginning teachers in agricultural education (Duncan, Ricketts, Peake, & Uesseler, 

2006; Edwards & Briers, 1999; Garton & Chung, 1996; Heath, Dimock, Adams, & Zuhn, 1999; 

Joerger, 2002; Layfield & Dobbins, 2002; Mundt & Connors, 1999).  Each assessment resulted in 

similar yet different needs among participants.  Garton and Chung (1996) found completing reports 

for local/state administrators, motivating students to learn, preparing FFA degree applications, and 

developing an effective public relations program to have the highest levels of need among 

beginning agricultural education instructors.  Mundt and Connors (1999) found classroom 

management/student discipline, time/organizational management, and managing the activities of 

the FFA chapter to be perceived needs of beginning agricultural teachers.  Edwards and Briers 

(1999) found assisting students in preparing for and succeeding in FFA degree and award programs; 

using the Internet as a teaching tool; balancing time among personal and professional life; and using 

support groups to promote the program to be highly ranked in-service needs. Joerger (2002) found 

issues related to maintaining and utilizing an advisory council and its members to be the highest 

in-service needs in his study of beginning agricultural education teachers.  Dormody and Torres 

(2002), who studied teachers with 10 years of teaching experience or less specifically, reported that 

the competency needing the most in-service preparation for both beginning and experienced 

teachers was using technology in the classroom.  Edwards and Briers (1999) and Peiter, Terry, and 

Cartmell (2003), who also specifically studied beginning teachers, found assistance was needed in 

the areas of computer-assisted instruction and implementing other new technologies. However, 
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none of the studies above specifically addressed the needs of beginning middle school teachers. As 

a result of this study, there appears to be significant overlap in topics but certainly not complete 

duplication. 

   The individual competency with the greatest need for in-service education as perceived by 

the teachers was writing grant proposals.  Current economic conditions present a stress to many.  

Roberts and Dyer (2004) suggested that the recent trend of reducing educational budgets may be 

evidenced by teachers, as indicated by the greatest need in writing grant proposals for external 

funding since operating a successful agricultural education program often requires funding beyond 

school district budgets.  They recommended that workshops be delivered to address this issue.  

Cannon, Kitchel & Duncan (2010) also found writing grant proposals as the highest rated program 

management need of secondary Career and Technical Education teachers in Idaho.  With budget 

strains on school systems and little to no formal training offered by the state in the area of writing 

grant proposals, it is no surprise that teachers indicate a strong need for assistance in this area.   The 

desire to supplement programs with grant monies is growing in an effort to provide additional 

funding to run successful middle school agricultural education programs.  

 The second and third highest competency of need as indicated by respondents is utilizing 

the Ag Career Network (ACN) and completing Secretary, Reporter and Treasurer Books.  The ACN 

is a new reporting system available to teachers through the National FFA Organization.  Little 

training on using the new system has been provided to Georgia agricultural education teachers.  

Therefore, it is anticipated that teachers would indicate a strong need to learn how to utilize this 

recordkeeping system.  Secretary, Reporter and Treasurer Books are also tools utilized by FFA 

chapters to maintain accurate records and teach recordkeeping to FFA members.  Based on the high 

level of need for these two competencies, we can conclude that FFA recordkeeping skills are areas 

in which middle school agricultural education instructors need additional in-service training.  

Again, no other research was found to specifically identify these competencies as a high need level. 

However, several studies indicate FFA award applications and recordkeeping tasks as strong need 

levels and each of these competencies are related to FFA award applications and recordkeeping 

tasks.   Duncan, Rickets, Peake and Uessler (2006) reported that teachers, especially beginning 

teachers, indicated a need for more pre-service and in-service preparation opportunities related to 

preparing FFA proficiency award applications and FFA degree applications. Garton and Chung 

(1996), Layfield and Dobbins (2002), Joerger (2002), and Peiter et al. (2003) also reported studies 

that indicated teachers needed preparation related to preparing FFA awards and degree applications. 

Layfield and Dobbins (2002) even identified preparing FFA degree applications and proficiency 

award applications as well as teaching recordkeeping skills as the most important in-service needs.  

Garton and Chung (1996) also found preparing FFA degree applications as a high need level.   

 The fourth highest competency of need was motivating students to learn.  Previous research 

by Garton and Chung (1996), Edwards and Briers (1999), Joerger (2002), Peiter, et al (2003) and 

Roberts and Dyer (2004) support the need for additional training in this competency area.  Mundt 

and Conners (1999) found that consistently, classroom management and student discipline come to 

the forefront as problems for beginning teachers.    In fact, the need for assistance in motivating 

students to learn is frequently found in all areas of education, not only the middle school agricultural 

education program.  Veenman (1984) identified the two problems most often perceived by 

beginning elementary and secondary teachers as student discipline and motivating students.  Varah, 

Theune, Parker (1986) also identify motivating students as the highest ranking need of beginning 

teachers.  Even as far back as 1969, Fuller cites one primary problem of education as motivating 

students.  

In-service needs of least importance, as perceived by the respondents were those of 

preparing taxes, planning and conducting student field trips, conducting parent/teacher conferences 

and developing classroom procedures.  Although many of these competencies are not specifically 

identified in other research as areas of low need, similar results were reported in other studies by 

Edwards and Briers (1999), Garton and Chung (1996), Joerger (2002) and Layfield and Dobbins 
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(2002).  Garton and Chung (1996) specifically indicate little need for planning and conducting 

student field trips, planning banquets, and conducting parent/teacher conferences. Edwards and 

Briers also (1999) list several classroom procedure tasks such as utilizing seating charts and 

rotational plans for special grouping and maintaining progress charts as low need levels as 

perceived by teachers.   

Based on the individual responses of this study, the highest level of perceived need by 

overall competency area is community concerns followed by FFA competencies.  Research by 

Edwards and Briers (1999) supports this finding as they report the highest ranked in-service needs 

to be assisting students in preparing for and succeeding in FFA degree and award programs and 

using support groups to publicize the program.  Additionally, maintaining an advisory committee, 

and utilizing an advisory committee to promote the local agriculture and FFA programs, acquire 

resources to support the local program and utilizing advisory committee members as resources for 

classroom, laboratory, SAE, and FFA activities were identified by Joerger (2002) as the highest in-

service needs of beginning agricultural education teachers.  

The least level of need by competency area was in the capacities of classroom and personal 

management.  Mundt and Connors (1999) contradict these findings as they indicate classroom 

management/student discipline, and time/organizational management to be areas in which 

beginning agricultural teachers identified as the most pressing challenges. Edwards and Briers 

(1999) also found the highest ranked in-service needs to be balancing quality time among different 

life roles such as teacher, spouse, or parent.  Perhaps this finding represents a facet of the difference 

between needs of middle school and secondary teachers. 

Participants were asked to indicate their preferred forms of in-service delivery for possible 

future in-service programs.  Based on the responses, teachers strongly favor summer courses, 

followed closely by winter and summer conference breakout sessions as their preferred form of in-

service delivery.  The least favorable forms of delivery are weekday and Saturday workshops 

during the school year.  These responses are logical due to the fact that agricultural education 

instructors’ time during the school year is spent working with students in various capacities and 

they have little time to spare for in-service training.    

According to the findings of this study, in-service programs offered to Georgia middle 

school agricultural education instructors should focus on topics that will help teachers utilize and 

incorporate community organizations in their agricultural programs.  Topics relevant to FFA issues, 

especially in the area of recordkeeping should also be addressed to assist middle school teachers in 

improving their FFA chapters.  These topics should also be addressed by university teacher 

education programs throughout Georgia to better prepare their students for possible teaching 

positions on the middle school level. 

 

Implications and Recommendations 

 

The results of this study will assist Georgia state staff and Georgia Vocational Agricultural 

education instructors Association leadership in preparing in-service agricultural education 

programs, breakout sessions and professional development opportunities for middle school 

agricultural education instructors.  Results may also be used by agricultural education teacher 

education programs to supplement their curriculum to address some of the issues identified by the 

participants.  Recommendations are specific to middle school agricultural education instructors in 

Georgia, however, other states could benefit from the findings and suggestions as well.  It is also 

important to realize that perceived needs may be different from actual needs (Cannon, Kitchell & 

Duncan, 2010).   

Layfield and Dobbins (2002) noted that beginning teachers often have different needs than 

experienced teachers. Based on the demographic data, it can be concluded that there is a potential 

need for mentoring programs due to the large number of young middle school agricultural 

education instructors with few years of experience.   
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Further research related to this study could be conducted in several areas.  First, this study 

could be expanded to include middle school agricultural education instructors from other states.  

Further, a more in-depth study of Georgia middle school agricultural education instructors which 

could include the use of focus groups, could be conducted to determine if need levels are affected 

by factors such as age, teaching experience, geographic location, or type of community.  And 

finally, this study should be administered again in five to ten years to determine if any changes 

have occurred in teacher needs. Birkenholz and Harbstreit (1987) reported that in-service 

coordinators should periodically monitor the needs of teachers since they change over time and 

provide in-service programs based upon current needs. 

Meeting all of the in-service needs of all teachers and programs is difficult, if not 

impossible, due to the wide range of middle school content and variety of programs across the state 

(Ewing, Gill, Radhakrishna, & Clark, 2009).  However, if middle school agricultural education 

instructors are to be kept up to date with curriculum, technology and changing program 

requirements, it is imperative that an effort be made to identify current needs and trends related to 

middle school agriculture.   

With the steady increase in middle school agricultural education programs across the state, 

identifying any trends in middle school agricultural education will be beneficial in determining the 

direction of these new programs. More specifically, determining the needs of this group of teachers 

will help provide adequate training to ensure that middle school teachers have ample opportunities 

to be successful both inside and outside of the classroom.  Successful teachers will lead successful 

programs which will directly impact high school agricultural education programs that feed off of 

these middle school programs. 
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