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The focus of this research was to examine the relationship between the Oregon 

secondary agricultural education teachers’ level of computer-based technology 

integration, perceptions of barriers to computer-based technology integration, and 

learning style preferences.  Additionally the correlational analysis of the level of 

computer-based technology integration and the following demographic variables was 

conducted: (a) age, (b) gender, (c) education level, (d) years of teaching, (e) school size, 

(f) high-speed Internet at home, and (g) computer at home.  The data were collected 

during the 2006 – 2007 academic school year.     

The research instruments consisted of a researcher-developed Barriers to 

Computer-based Technology Integration survey, the Kotrlik/Redmann Technology 

Integration Scale (KRTIS), and the Learning Types Measure (LTM).  Data were 

collected utilizing two questionnaires, each at a different time period during the school 

year.  The data were analyzed using descriptive and correlational research techniques.  

The response rate for the study was 97.5%.   

The research indicated that the Oregon agricultural education teachers were most 



 
 

 

active in the phase of adoption – using computer-based technology and least active in 

the area of experimentation – beginning to use computer-based technology.  Over two-

thirds (67.8%) of the teachers identified type 3 – common sense learning as their 

preferred learning type, while the fewest number of teachers (8.5%) identified with type 

4 – dynamic learning preferences.  The teachers perceived the greatest barriers to 

computer-based technology integration were the financial costs associated with 

computer hardware and software and availability of computers for use in their teaching 

practices.  Teachers disagreed with the identification of barriers that represented interest, 

ability, and support as being prohibitive factors to computer-based technology 

integration for themselves and their students.   

No significant relationships were found in the examination of the teacher’s level 

of computer-based technology integration, the teacher’s perception of barriers to 

integration, and the teacher’s preferred learning style.  Examination of the teachers’ 

perceptions of barriers to computer-based technology integration and preferred learning 

style failed to produce a significant relationship.  Correlational analysis of the level of 

computer-based technology integration and selected demographic variables also failed to 

produce a significant relationship and degree of correlation. 
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CHAPTER I. INTRODUCTION 

Statement of the Problem 

With the passage and signing of the No Child Left Behind (NCLB) Act of 2001, 

Secretary of Education Paige (2003) wrote that public education in the United States 

was headed in a new direction:   

Accountability, local control and flexibility, new options for parents, 
and record funding for what works are now the cornerstones of our 
education system. . . .  To see every child in America regardless of 
ethnicity, income, or background, achieve high standards.  (p. 1)  
 
American education is now focused on standards-based programs and 

accountability, and these standards associated with the NCLB Act (2002) tie together the 

entire curricular experience that a student will pursue.  Along with the challenges of core 

standards and accountability, state boards of education and local school boards were 

charged by the NCLB Act to improve student academic achievement in other arenas, 

including computer and technology literacy.  Papert (1993) proposed that the effective 

use of computer-based technology in classrooms could be achieved through improving 

the capability of teachers to integrate computer-based technology into curricula and 

instruction.    

The State of Oregon, attempting to meet the National Educational Technology 

Standards for Teachers (International Society for Technology in Education [ISTE], 

2002; Oregon Department of Education [ODE], 2002), has established technology 

common curriculum goals that encourage school districts to establish their own 
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individual content standards and benchmarks in technology.  The Oregon State Board of 

Education adopted common curriculum goals in technology in March 2002:  

1. Demonstrate proficiency in the use of technological tools and devices.  

2. Select and use technology to enhance learning and problem solving.  

3. Access, organize, and analyze information to make informed decisions, using 

one or more technologies.  

4. Use technology in an ethical and legal manner and understand how 

technology affects society.  

5. Design, prepare, and present unique works using technology to communicate 

information and ideas.  

6. Extend communication and collaboration with peers, experts, and other 

audiences using telecommunications. (ODE, 2002, p. 1) 

The fulfillment of Oregon’s common curriculum goals in technology would 

bring the state into compliance with the National Educational Technology Standards 

for Teachers adopted by the ISTE (ODE, 2002).  The Oregon Department of 

Education (2002, 2006) has identified technology as essential in both the teacher’s 

delivery of instruction and the student's education. 

The Agricultural Education Model 

 Agricultural education programs offer an approach that incorporates contextual 

learning in an academic environment.  The model has a set of common characteristics  
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that sets it apart from the other secondary curricula (Talbert, Vaughn,  & Croom, 2005).   

The agricultural education model incorporates the components of classroom or 

laboratory instruction, the supervised agricultural experience (SAE), and involvement in 

the FFA (Talbert et al.).  The three areas of focus provide individual students unique 

learning experiences in academic, technical, and career areas (Figure 1). 

Agricultural Education Model 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Agricultural education model. 

 The classroom and/or laboratory instruction is similar to that of other secondary 

academic curricula.  Agricultural education instruction is distinctive in challenging 

students to utilize higher-order thinking skills while providing real-world application to 

other core academic areas (Talbert et al., 2005).  Instruction in the agricultural education 

model is not limited to the classroom or school laboratory, but is supplemented by 
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various land laboratories, greenhouse environments, and by the ability to use the 

resources and land of the community.  At the local level, agricultural education 

curriculum is guided and directed by the needs of the community and its agricultural 

industries (Talbert et al., 2005).   

 The Supervised Agricultural Experience, or SAE, is the planned, work-based 

learning project which provides key experiential learning for students in an agricultural 

field of their interest (Talbert et al., 2005).  The student’s endeavor may be that of a 

work placement experience or an ownership entrepreneurship experience.  Student-

directed learning experiences add a unique and valuable component to the agricultural 

education model (Talbert et al.). 

 The FFA is a national student leadership organization and the third component of 

the agricultural education model.  The FFA provides opportunities for students to learn 

teamwork, leadership, cooperation, service, and the continued development of healthy 

lifestyles.  Students experience real-life situations and use higher order thinking to plan 

events and accomplish goals, while learning to work with others within the FFA (Talbert 

et al., 2005). 

 The integration of the three components of the agricultural education model 

serves to enhance the learning experience of students.  The agricultural education model 

succeeds when all three components are integrated together (Talbert et al., 2005).  

Agricultural education programs are unique in that they encompass a wide range of 

subject matter and equip students with a set of skills that prepare them for their future 

careers and lives.  Given the unique nature of agricultural education programs and the 
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specific components of instruction, supervised agricultural experiences, and FFA, the 

agricultural education model offers the educational community unique opportunities and 

challenges (Talbert et al.). 

Agricultural education teachers have the opportunity to incorporate contextual 

education in real-world settings, provide students with hands-on experiences, and impart 

current information and knowledge in the field of agriculture (Talbert et al., 2005).  All 

teachers need to be engaged in supporting the standards as identified by NCLB (2002) 

and the Oregon common curriculum goals in technology (ODE, 2002).  The curricular 

area of agricultural education is not immune from the NCLB educational standards and 

the ODE curricular goals and will be expected to contribute in the educational process in 

meeting the standards and goals placed upon the educational system. 

Legislators and policymakers at both the federal and state level have seen the 

value of and placed emphasis on computer-based technology integration in the school 

systems.  Funding has been tied to the technology standards of the NCLB Act through 

state and local technology grants from the federal government (NCLB, 2002).  Based on 

the review of the literature, many authors have declared that on a nationwide basis the 

level of computer-based technology integration has not been equal to the level of 

computer-based technology available in the schools (Alston, 2003; Alston & Miller, 

2001; Alston, Miller, & Williams, 2003; Cuban, 2001; Kotrlik, Harrison, Redmann, & 

Handley, 2000; Kotrlik, Redmann, & Douglas, 2003).  With federal and state lawmakers 

advocating the importance of students’ competence in using computer-based technology, 

an understanding of the current level of computer-based technology integration in 
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Oregon’s secondary agricultural education programs is needed in order to determine the 

professional development needs of the teachers in these programs (Anglin, 1995; Kise, 

2006; Kotrlik et al., 2000; Kotrlik et al., 2003; Rogers, 2000). Additionally, the teachers’ 

individual concerns and perceived barriers to integrating computer-based technological 

tools in pedagogical practices must be identified.  Through the understanding of 

perceived barriers, a plan for professional development can be implemented to 

encourage teachers in overcoming their identified barriers and improving the level of 

computer-based technology integration (Alston & Miller, 2001; Alston et al., 2003; 

Fletcher & Deeds, 1994; Fraze, Fraze, Baker, & Kieth, 2002; Kotrlik et al., 2000; 

Kotrlik et al., 2003; Kotrlik & Smith, 1989; Rogers, 2000). 

Purpose and Importance of Study 

Kotrlik et al. (2003) stressed the need for additional research in the area of 

technology integration in the secondary agricultural education environment.  The 

recommendation was given to the research community to identify the “factors related to 

technology integration in the teaching/learning process” (p. 88).  This study expanded 

the current research base and identified the Oregon agricultural education teacher’s level 

of integration of computer-based technology, the teacher’s perceptions of the key 

barriers to computer-based technology integration, and the teacher’s preferred learning 

style.  The level of technology integration for the secondary agricultural education 

teachers in the Pacific Northwest and the State of Oregon has not been reported in the 

research literature.  The study provides a needs assessment by isolating the perceptions 
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of barriers in the area of computer-based technology integration in secondary 

agricultural education programs and will allow educational leaders to determine a future 

course of action for professional development (Anglin, 1995; Kise, 2006) and program 

improvements in an attempt to meet educational standards (NCLB, 2002; ODE, 2002).  

The study also identified if a relationship existed between the secondary agricultural 

education teacher’s current level of computer-based technology integration (Kotrlik et 

al., 2003), the barriers he or she perceived to integration (Rogers, 2000), and the 

teacher’s preferred learning style (Chambers, Hardy, Smith, & Sienty, 2003; Handley, 

1998). 

Research Objectives 

The focus of the research was to examine the relationship between the Oregon 

secondary agricultural education teachers’ level of computer-based technology 

integration, perceptions of barriers to computer-based technology integration, and 

learning style preferences.  The research objectives were based on the review of the 

literature.  The research objectives were as follows:  

1. To determine the current level of computer-based technology integration by the 

Oregon secondary agricultural education teachers. 

2. To determine the perceptions the Oregon secondary agricultural education 

teachers have concerning the barriers associated with computer technology 

integration. 
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3. To determine the preferred learning style of the Oregon secondary agricultural 

education teachers. 

4. To determine if a relationship exists between the secondary agricultural 

education teacher’s perceptions of the barriers to computer-based technology 

integration and her or his level of integration. 

5. To determine if a relationship exists between the secondary agricultural 

education teacher’s preferred learning style and level of computer-based 

technology integration. 

6. To determine if a relationship exists between the secondary agricultural 

education teacher’s preferred learning style and her or his perceptions of the 

barriers towards computer-based technology integration. 

7. To determine the level of association between selected demographic variables 

and the secondary agricultural education teacher’s level of computer-based 

technology integration. 
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Limitations of Study 

This research study was conducted with the following limitations: 

1. The study is based upon the population of Oregon secondary agricultural 

education teachers and the results will not be generalizable to other teacher 

populations (Courtney, 2006, 1988; Gall, Gall and Borg, 2003; Ramsey & 

Schafer, 2002).  

2. The use of a self-report questionnaire-type instrument to collect the data 

prohibits a richer understanding of the respondents’ opinions and beliefs.  Paper 

instruments have the potential to be inflexible and may not be interpreted in the 

same manner by each participant (Dillman, 2007; Gall et al., 2003).   

3. Attempting to measure in a self-report manner an individual’s preferred learning 

style, personality type, cognitive characteristics, or sensory modes has been 

suspect to criticism from within the scientific research community (Curry, 1990). 

4. Descriptive statistics have inherent weakness.  The results based on descriptive 

statistics will provide a simple observation at a given point of time.  Causation 

cannot be drawn from the data.  Even with these limitations, descriptive statistics 

provide a powerful summary that may enable comparisons across groups within 

a study by indicating the current status of a given sample or population 

(Courtney, 2006, 1988; Gall et al., 2003; Ramsey & Schafer, 2002).  

5. The rapid evolution of computer-based technologies makes the data obsolete in a 

short period.  Additionally, descriptive statistics without causation make it 
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imperative that the results of the study be made available to allow for rapid 

movement to the next step in research, which will be determined based upon the 

recommendations and implications of the study.   

6. The proposed conceptual research model may not be comprehensive enough to 

incorporate all the variables associated with computer-based technology 

integration. 

7. The agricultural education and career and technical education focus of the review 

of literature may not provide a complete and comprehensive examination of 

potential variables associated with computer-based technology integration.  

Other related fields of study may have provided material to strengthen the 

conceptual research model.     

Assumptions of Study 

The assumption for consideration involving this study is that the population of 

secondary agricultural education teachers in the State of Oregon has similar 

characteristics to the national population, concerning the barriers associated with 

computer-based technology integration, learning styles, and overall demographics.  

Making this assumption based on research that is non-generalizable is a questionable  



 
 

 

11

practice by any researcher (Gall et al., 2003; Ramsey & Schafer, 2002).  Non-

generalizable research involves results from data that did not include the population of 

the current study (Gall et al.).  The findings from the previous research are applicable 

only to the participants within the sample frame of the original study.  Yet, the 

researcher attempted to move to the next step in research by examining the Oregon 

agricultural education teacher population for the trends (Gall et al.) established from 

previous studies concerning the secondary agricultural education community.  This 

assumption of applying previous agricultural education research findings allowed for 

expediency and avoided the duplication of a broad survey in order to identify the 

barriers associated to computer-based technology integration (Gall et al.).  To adjust for 

this assumption, open-ended questions were used in the instrument concerning barriers 

(Shotsberger & Crawford, 1999).  The participants had an opportunity to share items 

they perceived as barriers that were not identified by the literature.  The result allowed 

for a focused research instrument on the barriers identified from the agricultural 

education research literature instead of conducting an extensive survey of all barriers 

associated with computer-based technology integration.    

Definition of Terms 

The following terminology and definitions are specific to this research:   

Agricultural education – The instructional practices that integrate basic concepts 

of food and fiber, and its related historical, economic, and environmental impacts that 

are utilized within the established school curriculum (Phipps & Osborne, 1988).   
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Andragogy – The art and science of helping adults learn (Knowles, 1980). 

Career and technical education – the educational process that has a primary focus 

of providing students with training in a specific career or occupation  

(Talbert et al., 2005).   

Computer-based instructional technology – The application of computers and 

computer-related technologies to design, develop, and deliver educational programs at a 

variety of educational levels (Kotrlik et al., 2003).  For this research, the term computer-

based instructional technology is used interchangeably with instructional technology, 

focusing on using computer technology to support learning.  

Constructivism – In the act of learning, individuals construct their own meaning 

out of their environment.  Constructivists believe that the learners are primarily 

responsible for their own learning and formation of knowledge.  With this learning 

theory, knowledge is not transmitted from teacher to student as if students are passive 

receivers of knowledge.  Learning is viewed as a collaborative process with the teacher 

and student sharing responsibility in the educational journey (Shoffner, Jones, & 

Harmon, 2000). 

Contextual learning – is learning beyond the classroom. With hands-on 

experience, it stresses the development of authentic problem-solving skills and is  
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designed to blend teaching methods, content, situation, and timing (University of New 

Orleans, 2007).   

Inservice/Professional Development – Training conducted for educators after 

they are employed to enhance skills, knowledge, and ability on a given topic. The 

training can occur both on-site during the school year or during the summer in workshop 

settings (Swan et al., 2002). 

Pedagogy – the art and science of teaching, assisting students through interaction 

and activities in the ongoing process of learning within the social context of a classroom 

(Knowles, 1980).  

Perceptions – The way individuals become aware of things, people, events, or 

ideas.  They are built upon individuals’ unique experiences within their own context 

(Myers & McCaulley, 1985).     

Secondary agricultural education teacher –   An individual hired to provide 

instruction in secondary schools and/or career and technical centers with an assignment 

in agricultural education.  The agricultural education programs are normally for students 

in ninth through twelfth grade; some agricultural education programs, however, serve 

sixth through twelfth grade students (Talbert et al., 2005).   

Technology – Refers primarily to employing the Internet, computers, CD-

ROMs, interactive media, satellites, teleconferencing, and other technological means to 

support, enhance, inspire, and create learning (Kotrlik et al., 2003). 



 
 

 

14

Technology integration – refers to the use of electronic technologies in the day-

to-day activities of teaching and learning (Swan et al., 2002).  

The study contributes to the agricultural education profession by conducting a 

needs analysis of the secondary agricultural education teachers in the State of Oregon 

regarding computer-based technology (Kotrlik et al., 2003).  According to Anglin 

(1995), a needs assessment is utilized to “gather information to assist professionals in 

making data-driven and responsive recommendations about how to solve the problem or 

introduce the new technology” (p. 184).  The leaders from the Oregon Vocational 

Agricultural Teachers Association, the Oregon Department of Education, and the 

Department of Agricultural Education at Oregon State University will be encouraged to 

utilize the results of this research to determine needed services and to provide 

professional development for the agricultural education teachers.  Additionally, the 

research opens the door to future research concerning computer-based technology 

integration by the Oregon secondary agricultural education teachers.  Therefore, an 

assessment was needed to determine the current level of computer-based technology 

integration in the secondary agricultural education programs in Oregon.  Additionally, 

the perceptions of the barriers to computer-based technology integration in their 

programs and the identification of the preferred learning styles of the teachers provide 

the data needed for addressing the research objectives.   
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Summary 

The demands being placed on current educational systems make it imperative 

that the secondary agricultural education programs in the state strive to meet the various 

mandated educational goals and standards.  The current technology standards of the 

NCLB Act (2002) and ODE’s (2002) common curriculum goals in technology have 

specific requirements that can be met as part of the agricultural education curriculum.  In 

order to strengthen the integration of computer-based technology into secondary 

agricultural education programs in an efficient manner, the study determines if there is a 

relationship between the level of computer-based technology integration into 

pedagogical practices and the selected variables of the teachers’ perceptions of barriers 

to computer-based technology integration and teachers’ learning styles. 
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CHAPTER II.  LITERATURE REVIEW 

Introduction 

A review of literature provided the foundation for the theoretical framework of 

the researcher and established the line of inquiry surrounding computer-based 

technology integration by secondary agricultural education teachers (Gall et al., 2003).  

The theoretical framework for this study led to the development of the conceptual model 

and the methodology to support the research objectives of the study.  The literature 

review is divided into four sections: (a) theoretical framework, (b) computer-based 

instructional technology integration, (c) learning styles theories and the implications for 

the secondary agricultural education teachers, and (d) gaps that were identified through 

the review of literature in the area of computer-based technology integration for 

secondary agricultural education programs.  Each section explains relevant theories and 

describes related research that served as the foundation for this study. 

Theoretical Framework 

The theoretical framework for this study acted as the foundation, provided the 

support, and structured the arguments of this study.  The theoretical framework provides 

a means of focusing design and analysis procedures of the research (Camp, 2001; 

Creswell, 2003).  Warmbrod (as cited in Camp, p.10) wrote, “a theoretical/conceptual 
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framework can be defined as a systematic ordering of ideas about the phenomena being 

investigated or as a systematic account of the relations among a set of variables.”  Camp 

stated, “A theoretical framework might be defined as a set of theoretical assumptions 

that explain the relationships among a set of phenomena” (p. 11).  The theoretical 

framework acts as the foundation for the study to be built upon and the lens through 

which the researcher interprets the data. 

 The theoretical framework described in the ensuing sections is based on: (a) the 

constructivist theory of learning, (b) the learning style theory, and (c) andragogy.  These 

sections identify the major influences affecting the theoretical base of the research.  The 

application of the principles from these theories provided the foundation for the 

theoretical framework that guided the systematic analysis of the literature, the 

formulation of the research objectives, and identification of the research methodology. 

Constructivist Theory of Learning 

The constructivist learning theory (Piaget, 1973) acts as part of the theoretical 

framework for this research.  Constructivist theory implies that students learn by doing, 

building, making meaning out of individual experiences both past and present, and 

constructing an understanding within their current environment.  To better understand 

constructivism, it is necessary to review the individual theories of key authors.  The 

constructivist theory of learning is based upon the works of Bruner (1960), Dewey  
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(1938), Piaget (1973), and Vygotsky (1930/1978).  These authorities were used to 

establish part of the philosophical base for the theoretical framework that guided the 

research project. 

Dewey (1938) professed that learning in the traditional rote memorization 

approach only provided superficial learning with little lasting effect.  His theory was 

built on the tenets that knowledge is based on active participation and involved 

experience.  Further, the educational system should be established to improve the 

cognitive process as applied to problem solving.  Dewey proposed that knowledge of the 

learner was built around the educational experience, and individual discovery led the 

way.  He viewed learning as a dynamic process and recommended that students should 

be placed in a situation where they are given a chance to explore their world and make 

meaning out of active participation.     

Dewey’s (1938) philosophy of learning fits well with the concepts of 

instructional technology even though he was not present for the development of 

computer-based technology.  Instructional technologies in a structured environment 

allow for intellectual freedom (Papert, 1993).  The environment of the computer allows 

the student to construct her or his own learning experience without the confines of direct 

instruction and builds a level of higher-order thinking skills (Branford, Brown, & 

Cocking, 2000; Papert). 

Piaget (1973) placed focus on the learning of children and the cognitive 

processes that shape their knowledge acquisition; he subsequently developed the  
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hierarchy of thinking stages: sensorimotor, preoperational, concrete, and formal.  Piaget 

did not set rigid parameters around the four thinking stages, but used them as a way of 

provoking discussion on how children learn (Goldman-Segall & Maxwell, 2003).  

Learning in the child occurs at a greater rate when the child explores, examines, 

theorizes, and then confronts the unknown of the world, thus making meaning out of her 

or his current environment.  Piaget’s theories, revolutionary for his time, provide support 

for instructional technologies of the 21st Century (Papert, 1993).  As a student uses the 

computer, he or she is making meaning out of the unknown by building upon her or his 

previous experience and knowledge (Papert; Piaget).  Piaget set the foundation, and 

others elaborated on the constructivist thought.   

Vygotsky (1930/1978), early in the twentieth century, examined the social 

component of learning with emphasis in language, writing, and culture.  He suggested 

that learning took place at all times; as students share and discuss current problems, they 

develop skills and increase their learning.  The comparison of Vygotsky’s work to that 

of Piaget (1973) illustrated that they built upon similar components.  Vygotsky focused 

on the social component of learning, and Piaget on the individual mind of the child.  

From Vygotsky’s point of view, the learner should establish her or his own meaning in a 

social context and share that reality with those in her or his community.  Vygotsky 

developed the concept of the “zone of proximal development” (p. 86) where the child is 

constantly expanding her or his zone of knowledge and problem solving skills.  

Educators are to recognize and encourage students to apply their current problem 

solving skills to that of new problems while guiding them through the process, thus 
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expanding the zone of development.  

 Papert (1993) illustrated that use of instructional technologies in a social context 

provides feedback that indicates their effectiveness in the educational learning 

environment.  The computer can be used as an instructional tool to complement the 

educational environment.  The World Wide Web, video conferencing, email, and web 

cams provide an extended social learning community. 

In the mid part of the 20th Century, the constructivist movement began to gain in 

popularity.  Bruner (1960) emphasized the focus on the cognitive structure of the 

learner.  The student decides what information to transform, to create hypotheses, and 

render decisions about her or his learning.  Structure offers meaning and organization of 

experiences.  As learners assimilate new information into their cognitive structure, the 

level of understanding is increased.  Bruner felt that instruction should simplify the 

learning process, and that the simplification provided structure to allow the students to 

grasp new ideas.   

Computer-based educational technologies allow for the student, at any age, to 

assimilate information and apply it to her or his current cognitive position (Papert, 

1993).  If the learner does not see the value of the content, he or she will not be 

motivated to learn.  Teachers have a greater role in the educational process as they 

integrate and model computer-based technology to the students (ODE, 2002).   
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Instructional technologies need to make learning real and applicable to the student and 

the teacher (Papert).  

 Traditionally computer-based technology has been viewed as a behaviorist tool 

for teaching (Goldman-Segall & Maxwell, 2003; Suppes, 1966; 1968).  Suppes (1966) 

and Bogdan (1979) argued that the use of computer-based instructional technology was 

little more than drill-and-practice methods used to improve specific tasks. Suppes (1966; 

1968) and Bogdan suggested that computers should continue to be viewed as a 

behaviorist tool even though educational psychology had evolved and moved onto other 

methods and philosophies of instruction such as constructivism.   

 Hua Liu and Matthews (2005) in their analysis of constructivism argued that the 

educational movement which started as a voice for change has become the very thing it 

was trying to change, stuck in a dualism of ideology of knowledge and the learner.  

Much as the initial behaviorist psychology focused on placing the learner and the 

knowledge/content in the same proximity, which would encourage knowledge gain.  

Hua Liu and Matthews concluded by recommending the movement return to the original 

authors, specifically Vygotsky (1930/1978), to find clarification and direction.  

 The constructivist movement in instructional technology has acknowledged the 

place for drill and practice behaviorist methods, yet has adhered to the idea that 

computer-based technology can be used for much more than just drill and practice 

(Papert, 1993).  Within the constructivist philosophy, computer-based technology can  
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be viewed as a tool to enable the students to connect in a social learning environment in 

order to construct meaning out of their environment (Papert).  

 Summary of Constructivism 

 The theory of constructivism empowers the individual learner to construct 

meaning out of the environment.  The tools provided by computer-based technology 

enable learners to be engaged in an educational environment and assimilate knowledge 

into their world.  Computer-based instructional technology has the potential to reward 

and provide feedback to the student and teacher.  In doing so, the participants are 

motivated to continue in the educational process.  The interactive nature of computer-

based technology supports the philosophy of constructivism (Papert, 1993).  The 

implications for the research are that constructivism allows for progressive teaching 

practices utilizing real-world tools more than the drill and practice methods of early 

computer-based technologies utilized by educators.   

Learning Styles of Teachers 

Learning styles have the potential to influence all learning and knowledge 

acquisition (McCarthy, St. Germaine, & Lippett, 2006).  As individual educators attempt 

to incorporate new methods of instruction or instructional tools, there is a period of 

knowledge acquisition (George & Camarata, 1996).  As educators transition through the 

induction process of skill and knowledge acquisition, there are several factors that 

influence the teacher’s level of final adaptation or integration (Kise, 2006).  This section 

will examine the history of learning styles theory and its potential effect on knowledge 

acquisition.   



 
 

 

23

Cognitive styles, learning styles, sensory modes, and personality types are terms 

often referred to generically as learning styles.  Carl Gustav Jung has been identified as 

the father of learning styles theory (Lawrence, 1982).  Jung’s work led to his claim in 

1921 that the way people receive information could be used as the basis for 

categorization into four distinct types of learners: feelers, thinkers, sensors, and intuitors.  

Jung placed the emphasis on the manner that individual learners process information and 

assimilate it to their current frame of knowledge (Lawrence; McCarthy et al., 2006).   

Jung (1921/1971) proposed that in addition to the four types of learners, there 

was another level or dimension which revolved around how learners interact with their 

environment; the learner will respond in an extraversion or introversion manner.  

Extraverts are found reacting in the environment while introverts are astutely observing 

their environment and then reacting.  Jung determined that the two general behaviors are 

exhibited by the learner’s preference in one of the four learner types in which the learner 

receives information.  The development by Jung of the eight preferences for learning are 

built upon the four types in which individual learners receive information and the two 

preferences for interacting with the environment; thus, learning style theory was 

established.  Jung based the observations upon his own reflections and accepted that 

there could be a possibility of endless numbers of combinations of psychological types.   
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 `For a teacher or a student, the learning style or the preferred method for 

assimilating information into an individual’s cognitive structure has an impact on all of 

the learning that the individual is able to perform, regardless of the environment 

(Gardner, 1993; Kise, 2006; Kolb, 1984; Kolb & Kolb, 2006; McCarthy, 1980; 

McCarthy et al., 2006).  An individual’s preferred learning style does not limit the 

learner to that specific style, yet it does play a role in her or his preferred manner of 

knowledge acquisition (Dunn & Dunn, 1979, 1999; Torres & Cano, 1994).   

 Learning opportunities are presented in varying degrees of structure ranging 

from the very structured or formal to the informal or free-choice learning environment.  

An example of a structured environment would be a classroom or professional 

development workshop.  An informal or free-choice learning environment is a setting 

that is individualized and requires self-motivation.  Baskett (1993) noted that knowledge 

acquisition is driven from an internal source of the learner.  Regardless of the learning 

environment, Piaget (1973) observed that as individuals encounter new information, 

they experience a moment of disequilibrium.   

 Disequilibrium is an opportunity for the individual to recognize, respond, and 

assimilate knowledge into her or his schemata; these moments occur as individual 

learners move through various environments.  Piaget taught that this event is an 

opportunity to encourage the student to learn.  The varying degrees of disequilibrium 

will affect the manner in which an individual pursues the desired learning in either the 

formal or informal environment.  The level of disequilibrium has been referred to as 

anxiety (George & Camarata, 1996), which can also act as a barrier in the learning 
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environment.  Barriers, if not overcome, will limit the amount of free-choice learning on 

a given topic (Shapiro, 2003).   

The influence of a preferred learning style on new skill or knowledge acquisition 

may be observed as determining the amount of time that learners stay engaged in the 

learning process (George & Camarata, 1996).  The moment of disequilibrium is often 

associated with computer skill acquisition.  The preferred learning style acts as a filter to 

the integration of new knowledge (McCarthy et al., 2006).  If the preferred learning style 

was considered in designing instruction for the selected computer skill, the learning of 

the desired skill would be improved (Kise, 2006; Raupers, 2000).   

Summary of Learning Styles 

Learning styles have the potential to influence all aspects of knowledge 

acquisition.  Each individual has a unique method of knowledge acquisition.  An 

individual’s preference to a specific learning type does not prohibit the individual from 

acquiring knowledge within a different modality (McCarthy et al., 2006).  An 

implication of the learning style theory is that it is difficult to measure quantitatively in a 

self-report manner (Curry, 1990).  As individuals are self-reporting, they might have the 

tendency to answer the questions in a manner that they desire to be known as, (e.g., 

common sense learner versus the imaginative learner).  Issues of learning style theories  
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and the criticisms that have been presented from the research community will be 

reviewed and addressed later in this chapter.  

Andragogy (Adult Learning Theory) 

Andragogy, the adult learning theory, implies that adults have specific needs 

associated with knowledge or skill acquisition that are different from primary and 

secondary learners (Knowles, 1984).  The Oregon secondary agricultural education 

teachers attending professional development activities have needs to be addressed that 

are different from the students they teach.   

Professional development needs to be learner centered and meaningful to the 

adult learner (Dunn & Dunn, 1999; Kise, 2006; Knowles, 1984; Kolb & Kolb, 2006; 

McCarthy et al., 2006; Merriam & Caffarella, 1999; Raupers, 2000).  For new 

instructional practices to be implemented into a classroom environment, the teacher 

oftentimes has to go through a learning process.  This process requires the teacher to 

become the student, as he or she learns a new skill or tool to be implemented (Kise, 

2006; Raupers, 2000).  Knowles (1984) presented the specific needs of adults that are 

different from those of a younger student.  Adults have unique needs for learning new 

materials.   

The identification of the unique challenges in adult learning has been labeled 

andragogy (Knowles, 1984; Knowles, Holton, & Swanson, 1998).  The focus of 

andragogy is the process of how adults learn new knowledge.  Andragogy recognizes the 

amount of knowledge and experiences that adults possess prior to their entry into a new 

learning environment.  Knowles’ philosophy contained the four distinct principles that 



 
 

 

27

adults need in order to learn: (a) adults need to know why they want to learn something 

new, (b) adults learn through experiences, (c) adults need to use a problem-solving 

approach, and (d) adults need to know the immediate value of the topic.   

Summary of Andragogy 

The application of andragogy to the research objectives regarding computer-

based technology integration into the secondary agricultural education classroom 

influenced the researcher to view the teachers as individual learners (Dunn & Dunn, 

1999; Kise, 2006; Kolb & Kolb, 2006; McCarthy et al., 2006; Merriam & Caffarella, 

1999; Raupers, 2000).  Similar to the learning style theory, andragogy identifies 

individual needs of the adult learner (Knowles et al., 1998).  The previous knowledge 

and experience of teachers will be a predictor of their willingness to incorporate new 

computer-based pedagogical skills into their instructional practices (Albion, 1999; Kise, 

2006).  If the computer-based instructional technology training material is not presented 

in a format that is accessible and useful to the teachers, the likelihood of a successful 

adoption could be limited (Raupers, 2000).   

The theoretical framework presented in this chapter supported and structured the 

research, in essence creating a base to build the conceptual research  

model (Figure 2). 
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Figure 2. Theoretical framework. 

The framework was built upon the philosophy of constructivist learning theory (Piaget, 

1973), learning style theory (Jung, 1921/1971), and andragogy (Knowles, 1984).  The 

constructivist theory utilized the work of Dewey (1938), Piaget (1973), Vygotsky 

(1930/1978), Bruner (1960), and Papert (1993).  The basic tenants of learning style 

theory were developed based upon the work of Jung (1921/1971), and subsequent 

researchers expanded the theory into the specific components relevant to their individual 

areas of emphasis.  Andragogy as established by Knowles (1984) acts as the final pillar 

of the theoretical framework. 

Constructivism provides the foundation of enabling the individual learners to 

construct their own learning through their experiences.  The advantages of computer 

technology to be used as a constructivist-learning tool, and the benefits computers have 

for both the student and teacher in facilitating individualized learning, were instrumental 

in constructing the theoretical foundation (Papert, 1993).  Learning style theories address 

the learning preference of the individual teacher and identify her or his most- and least-

preferred method of knowledge acquisition.  The principles of andragogy were applied 

by the researcher in working with the teachers in the study.  Viewing the teachers as 
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adult learners facilitated the conclusions and recommendations for future professional 

development of the agricultural education teachers (Knowles, 1984).  The theories 

supporting constructivism, learning styles, and andragogy provided the framework for 

the creation of the research methodology to answer the research objectives. 

Literature Selection and Review Process 

Selection and review of literature supporting this research were based on the 

recommendations for reviewing educational research established by Gall et al. (2003).  

Current research literature was sought for the review.  The emphasis of the review was: 

(a) the secondary agricultural education teachers’ integration of computer-based 

technology into their pedagogical practices, (b) identification of the barriers that prevent 

computer-based technology integration from occurring, and the (c) learning styles of the 

secondary agricultural education teachers.  Research studies were selected for the 

appropriateness and effectiveness of application to this research.  The major source for 

literature was the Oregon State University Libraries and their related catalogs and 

electronic databases.  The computer-based search engine databases used were 

WilsonWeb Journal Directory, EBSCO Host’s Professional Development Collection, 

OCLC’s FirstSearch, WorldCat, Educational Resource Information Center (ERIC), 

Academic Search Elite, and Dissertation Abstracts.  The key words used for the database 

searches included: computers, technology, education, professional development, 

cognitive learning, learning styles, learning types, personality types, secondary 

agricultural education, and career and technical education.  Research journals such as the 
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Journal of Agricultural Education and Career and Technical Education Research were 

searched using both online and hardcopy formats.  Additionally, the use of Internet 

searches and content from related graduate course work and professional development 

conferences provided references for the literature base.  Criteria established by Gall et al. 

(2003) were used to analyze the material for appropriateness and quality. 

With computer-based technology integration having been a focus of the research, 

and considering the speed of computer technology evolution, the researcher found an 

ample amount of literature to review but also identified areas of study needing further 

research.   

Computer-Based Instructional Technology  

 The following section will present the history of computer-based instructional 

technology and the research related to the agricultural education teachers’ use of 

computer-based technology.  Computer-based technology has potential to change the 

most complex concerns of our society into accomplishable tasks, especially as it is 

linked to education (Papert, 1993; Sandholtz, Ringstaff, & Dwyer, 1997; Sheketoff, 

2000; Suppes, 1968).  Many computer-based technology-using teachers find that 

computers can help them improve student learning and motivation, address students with 

different learning styles or special needs, expose students to a wider world of 

information, and expand and implement new teaching techniques (Office of Technology 

Assessment, 1995; Papert, 1993).      
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History of Computer-based Instructional Technology 

The current flood of technology and availability of computers are recent 

developments.  The history of instructional technology has its roots in television and 

motion pictures.  The following section will present the growth and development of 

computer-based technology into the classrooms of today.  In 1922, Thomas Edison 

observed, “I believe that the motion picture is destined to revolutionize our educational 

system and that in a few years it will supplant largely, if not entirely, the use of 

textbooks” (as cited in Cuban, 1986, p. 9).  Similar statements have been made 

concerning radio, television, video, interactive video, the computer, and the Internet.  

Neither motion pictures nor any other technologies have antiquated the textbook.  Even 

with the early computer-based instructional technology explosion of the late twentieth 

century, computers did not extinguish the use of textbooks.  Computer-based 

technological innovations have supported and improved education (Papert, 1993;  

Sandholtz et al., 1997).  Saltrick, Honey, and Pasnik (2004) recognized that one of the 

first multimedia sources in the educational environment was that of the television:    

Instructional television boomed in the 1950s and 1960s, fueled by funding from 
government and private foundations.  Programming often took the form of taped 
lectures designed for replay to a classroom or by individual students.  However, 
by the mid-60s, interest had declined. (p. 8) 
 
The decline in television utilization in the classroom environment was mainly 

attributed to the poor quality of instructional materials (Saltrick et al., 2004).  The early 

television classes were not successful; however, they spawned ideas for other options 

utilizing technology.  Distance learning with interactive classrooms or computer-linked 
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on-line courses began in the late 1990s and are much more prevalent today (Goldman-

Segall & Maxwell, 2003).  

The computer-based instructional technology experiences of the past have 

encouraged greater strides in improvement of the technology.  However, any computer-

based technology that is to be used is only as effective as the teacher’s ability to use that 

tool or computer device to deliver, convey, inspire, and educate the student using the 

tools (Alston et al., 2003; Office of Technology Assessment, 1995).  Edward R. Murrow 

(1958), a renowned journalist, stated in regard to the television:  

This instrument (television) can teach, it can illuminate; yes, it can even inspire.  
But it can only do so to the extent that humans are determined to use it to those 
ends.  Otherwise, it is merely lights and wires in a box. (p. 9)  
 
Much like the promise of television, Papert (1993) has seen the value of the 

computer as a constructivist tool to enable the learner to construct new meaning out of 

her or his current environment.  Papert holds this vision, understands that computer-

based technology is only in its infancy in the area of utilization and development, and 

understands if not used correctly it can be viewed as “lights and wires 

in a box” (Murrow, 1958).   
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Instructional technology has moved from the radio, television, and motion 

pictures era to a future with computer-based instructional technology that has intuitive 

operating systems that learn the preferences of users and accommodate their individual 

needs.  With an understanding of the history of instructional technology, the 

implications for the current research can be addressed.  These implications are an 

understanding that instructional technology is constantly evolving and will continue to 

do so.   

With this research being a quantitative descriptive study, the research instrument 

attempting to identify the status of computer-based technology integration needed to be 

specific to the research objective and clear to the participants.  The participants needed 

to understand that computer-based instructional technology was only being addressed 

and not the entire spectrum of technology or instructional technology.  Through the 

cover letter accompanying the questionnaire, the participants were informed of this 

definition of computer-based technology. 

Computer Integration by the Secondary Agricultural Education Teacher 

The contents of the following section will introduce research literature specific to 

the world of agricultural education and computer-based technology studies.  A national 

study to assess the level of computer-based technology integration within secondary 

agricultural education programs has not been conducted.  The review of literature in this 

section comes from state and regional studies.  

The research literature, utilizing survey-based quantitative research 



 
 

 

34

methodology, indicates that secondary agricultural education teachers have seen the 

value of computer-based instructional technologies and have demonstrated a willingness 

to use this technology within their pedagogical practices (Alston & Miller, 2001; Kotrlik 

et al., 2003).  The level of computer-based technology integration, however, is below a 

threshold or level that is desired (Alston, 2003; Alston & Miller, 2001; Fletcher & 

Deeds, 1994; Fraze et al., 2002; Kotrlik et al., 2003).  The lack of computer-based 

technology integration is based on the under utilization of the current computer-based 

technology available at the secondary agricultural education level.  Teachers have access 

to the computers, yet choose not to use them (Alston et al., 2003; Kotrlik et al., 2003).  

The agricultural education studies support the work of Cuban (2001) who asserted that 

computers have been oversold and under utilized in the classrooms, based on his 

qualitative research with primary and secondary schools in California.   

Kotrlik and Redmann (as cited in Kotrlik et al., 2003) utilized survey-based 

quantitative research methods to develop their Technology Integration Model for 

identifying the phases educators progress through as they incorporate computer-based 

technology into their pedagogical practices.  The model was aided by the development 

of the Kotrlik/Redmann Technology Integration Scale ([KRTIS] Kotrlik et al., 2003).  

Their work in developing the KRTIS as well as the subsequent research led to the  

development of their model.  The Kotrlik/Redmann Model identified four distinct and 

independent phases: (a) exploration, (b) experimentation, (c) adoption, and (d) advanced 

integration.   

Kotrlik et al. (2003) identified the exploration phase as the period when teachers 
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were thinking about using computer-based technology.  They were in the seeking modes 

of integration and might or might not integrate technology as it was exposed to them. 

Within the experimentation phase, the teachers were beginning to use computer-

based technology (Kotrlik et al., 2003).  A “physical change” (p. 82) would start to occur 

within classrooms and laboratories.  The computer was beginning to be integrated within 

instructional practices by using presentation software and doing a few instructional 

exercises using various software programs.  The Internet was part of this phase when the 

teachers were utilizing it as a resource for instructional activities.    

Kotrlik et al. (2003) identified the adoption phase by the regular use of 

computer-based technology:  “The physical changes are very evident in the classroom” 

(p. 82).  The computer was now the focal point of the lesson and pedagogical activities.  

Expanded software usage and the students sharing responsibility for learning was now 

part of the process.   

The advanced integration phase involved the innovative use of computer-based 

technology (Kotrlik et al., 2003).  The teachers were now pursuing innovative ways to 

use computers to improve learning.  Computers were used to extend new challenges to  
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students and as a tool for communication, collaboration, analysis, and synthesis.  The 

integration of computer-based technology had led to a higher level of learning.  

In the study of secondary agricultural education teachers in Louisiana, Kotrlik et 

al. (2003) examined the phases in which agriscience teachers were most active.  The 

researchers discovered that the teachers were most active in exploration of the potential 

of using technology in the teaching/learning process, and adopting technology for 

regular use in instruction.  “The teachers were not active in the experimentation phase or 

in the advanced integration phase” (p. 87).   

Though the Louisiana data only represents the integration of computer-based 

technology among agricultural education teachers in that state, the findings are similar to 

the survey-based quantitative research results from other studies conducted within the 

secondary agricultural education community.  The similarity is based upon the level of 

integration, the perceptions of what the future holds for computer-based technology 

integration, and the barriers identified in computer-based technology integration  

(Alston, 2003; Alston & Miller, 2001;  Alston et al., 2003; Fletcher & Deeds, 1994; 

Fraze et al., 2002).   

The research indicates that the secondary agricultural education teachers have 

the desire to integrate computer-based instructional technology, yet they are not 

engaging technology to the level that it is currently available.  The literature, however, 

did not provide any answers regarding the level of computer-based technology 

integration in the State of Oregon or the Pacific Northwest for the secondary agricultural 

education programs.  Therefore, the KRTIS was selected as the computer-based 
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technology integration instrument for this study.  Validity and reliability of the KRTIS 

are presented in Chapter 3. 

Identification of Barriers to Computer-based Technology Integration 

The contents of the following section will introduce literature specific to barriers 

to computer-based technology integration by the secondary agricultural education 

teachers.  The research has identified the key barriers to computer-based technology 

integration as costs associated with computer technology, access to computer equipment, 

and training on specific equipment and programs (Alston & Miller, 2001; Alston et al., 

2003; Fletcher & Deeds, 1994; Fraze et al., 2002; Kotrlik et al., 2000; Kotrlik et al., 

2003; Kotrlik & Smith, 1989; Rogers, 2000).   

The research cited previously from various states and regions on a national 

spectrum utilized survey-based quantitative research methods with the exception of the 

work of Rogers (2000) who employed a blend of research methodology  including  

survey-based quantitative and interview-based qualitative methods.  Based on the 

research cited in the preceding paragraph, the key barriers associated with the integration 

of computer-based instructional practices for secondary agricultural education teachers 

had been identified.  The literature review, however, did not provide any research 

regarding the barriers associated with computer-based technology integration in the 

State of Oregon or the Pacific Northwest for the secondary agricultural education 

programs.  The barriers identified by the literature provided the foundation for the 

researcher-developed barriers instrument used in the research study.   
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Learning Style Theory  

The contents of this section will introduce learning styles as a possible 

connection to the level of computer-based technology integration.  Examination of other 

related computer-based technology literature within both the agricultural education and 

the general education communities provided a possible connection associated with 

teacher learning styles.  Handley (1998) conducted a survey-based quantitative study 

that examined the preferred learning styles and level of informational technology 

utilization by university faculty.  A significant relationship existed between a preferred 

learning style and level of information technology utilization.  The study provided a 

possible connection between an individual’s preferred learning style according to 

McCarthy’s Learning Type Measure (McCarthy et al., 2006) and informational 

technology integration in the teaching and learning process.  Ames (2003) used a 

survey-based quantitative instrument to examine the effect of learning styles and gender 

on university students’ utilization of computers.  There was a relationship between 

preferred learning style and level of utilization.  Chambers et al. (2003), using a survey-

based quantitative methodology, discovered a significant relationship between 

personality indicators and the willingness to embrace instructional technology by 

secondary teachers in Texas.  These studies assisted in giving a direction to the research 

inquiry by providing a possible connection between learning styles and instructional 

technology usage. 

Further examination of the literature produced other quantitative studies that 
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examined learning styles as an independent variable while conducting various 

correlational analyses associated with learning styles and various computer-based 

technologies (Brubaker, 2004; Harris, Dwyer, & Leeming, 2003; Raupers, 2000; 

Roberts & Dyer, 2005; Takacs, Reed, Wells, & Dombrowski, 1999; Wingenbach, 2000).  

These studies used the individual’s learning style as the independent variable and 

examined how learning style correlated with computer use.  Wingenbach’s (2000) 

research was the only research study within agricultural education that explored learning 

styles and computer utilization.  His research focus involved agricultural education 

students at the university level.  No other agricultural education research examining 

learning styles and computer-based technology was discovered in the review of 

literature. 

In examining the implications of learning style theory and its impact on this 

research, it is important to have a historical perspective of the learning style research and 

the key researchers from this line of inquiry.  The understanding of the historical tenants 

will provide the background to examine three components of the learning styles theory 

and the implications for the research: (a) the impact on the individual learner’s/teacher’s 

preferred learning environment, (b) the effect of professional  
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development based on the preferred learning environment, and (c) the role of 

constructivism in learning style theory.  

History of Learning Style Theories 

This section will provide an understanding of the development of the learning 

style theory and the key researchers that have contributed to its growth and 

development.  Research that has focused on cognitive styles, learning styles, sensory 

modes, and personality types has been often referred to generically as learning styles.  

This line of inquiry is often attributed to that of Jung (1921/1971), who is considered by 

many as the father of psychological type research (American Association of School 

Administrators [AASA], 1991; Garger & Guild, 1984; Kolb, 1984; Lawrence, 1982).  

The initial work by Jung helped to build the modern learning style theory.  The literature 

review of learning style theory will present the historical evolution and the authors who 

have played a major role in its development.      

The work of Jung led to his claim in 1921 that the manner in which people learn 

could be categorized into four distinct types; as they receive information, individuals are 

categorized as feelers, thinkers, sensors, or intuitors (McCarthy et al., 2006).  Jung’s 

(1921/1971) emphasis was on the manner that individual learners process information 

and assimilate it into their current frame of knowledge.  Jung explained that “the four 

functions are somewhat like the four points on a compass; they are just as  
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arbitrary and just as indispensable” (p. 541).  Figure 3 presents the Jung concept of 

processing and perceiving new information. 

 

Sensing 

 Thinking   Feeling 
 
 
 

Intuition 
 

Figure 3.  Jung’s concept of processing and perceiving new information. 

Jung (1921/1971) also proposed that in addition to the four types of receiving 

information, there was another level or dimension.  This dimension revolved around 

how a learner interacted with her or his environment; the learner would respond in an 

extraversion or introversion manner.  Extraverts are found reacting in the environment 

while introverts are astutely observing their environment and then reacting.  Jung 

determined that the two general behaviors are exhibited by the learner’s preference in 

one of the four types of processing and perceiving new information.  The development 

by Jung of the eight preferences for learning are built upon the four types in which 

learners receive information and the two preferences for interacting with their 

environment; thus, the learning style theory was established (McCarthy et al., 2006).  

Jung based the observations upon his own reflections; additionally, Jung accepted that 

there could be a possibility of endless numbers of combinations of psychological types.   
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Jung’s (1921/1971) work laid the theoretical foundation for future researchers to 

further develop learning style and personality type theories.  The mother-daughter 

research team of Briggs and Myers (Myers & McCaulley, 1985) developed the Myers-

Briggs Type Indicator (MBTI).  The MBTI is a 96-item, forced-choice, self-scoring 

personality type assessment (Myers & Briggs, 1993).  The MBTI indicates an 

individual’s preferred learning type.  The assessment ranks the participants in four 

scales.  Each scale represents two opposite preferences.  The four scales are 

extraversion-introversion, sensing-intuition, thinking-feeling, and judgment-perception 

(Raven, Cano, Garton, & Shelhamer, 1993).  The Myers-Briggs team laid the foundation 

for the next step in the evolution of the learning style theory.   

The continuation of learning style research and the addition of the constructivist 

educational movement allowed for new explorations in the learning style theory.  

Constructivism education theory attributed to Vygotsky (1930/1978) and Piaget (1973) 

was based on the premise that knowledge is constructed in the mind of the learner.  

Vygotsky formed the concept that learning needs to occur through social construction of 

knowledge.  Piaget presented the theory that intelligence is the result of interaction 

between a person and her or his environment.  The foundation laid by Jung (1921/1971) 

and the national educational movement into constructivism gave the backdrop for the 

evolution of the learning style theories.  In the subsequent sections, the researchers who 

blended the views of constructivism and Jungarian theory will be identified, and their 

adaptations to the learning style theories will be explained. 

Kolb (1984) presented two fundamental elements that were involved in learning.  
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First, as individuals take in information, they comprehend or grasp it in concrete or 

abstract methods.  Secondly, individuals have to process or transform the information 

that they have received (McCarthy et al., 2006).  The processing is done by reflective 

observation or by active experimentation (Kolb).  Figure 4 presents the 

conceptualization of the Kolb model. 

           
Concrete 

   Active  
  Experimentation 

  Reflective 
  Observation 
 
 

Abstract 
 

Figure 4. Kolb's experiential learning model. 
 

Gregorc (1979; 1982), who is a contemporary of Kolb, developed his own 

learning theory based upon the work of Jung (1921/1971).  Gregorc’s model identified 

four methods that individuals use in gaining new information.  Similar to Kolb (1984), 

Gregorc identified learners in perceiving information as concrete or abstract.  Gregorc 

differed in his model regarding how learners process information; he identified learners 

as random or sequential (AASA, 1991; McCarthy et al., 2006).  Figure 5 presents the 

conceptualization of the Gregorc model (1982).   
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Concrete 

  Random 
    

  Sequential 
 
 

Abstract 
 

Figure 5. Gregorc model of processing and perceiving information. 
 

Dunn and Dunn (1979, 1987, 1999) placed the emphasis of their work on 

assessing learning styles, developing curriculum, and modifying classroom practices to 

improve student-learning goals.  They asserted that learners are affected by their 

environmental, emotional, sociological, and physical preferences.  Additionally, they 

presented methods to assist teachers and students to improve the learning environment 

and curriculum.  The Dunn and Dunn method used learning styles to understand how 

one learns, teaches, and understands how others learn to enact change in the learning 

system (1999).   

McCarthy (1980), with her doctorial work and subsequent quantitative and 

qualitative research, synthesized the learning style research from a multitude of 

disciplines.  She discovered that most of the theories classified the manner in which 

individuals perceive information in two ways and the methods used in processing of 

information also in two ways (McCarthy et al., 2006).  The Kolb (1984) model provided 

the foundation for McCarthy to align the various research into one solid theoretical 

foundation.  The results of McCarthy’s six-year journey and her work in a Chicago area 

high school (McCarthy, 1980; McCarthy et al., 2006) led to the classification and 
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synthesis that allowed her to develop the composite of her four different learning types.  

This was the foundation of her ensuing 4MAT System of learning and instruction.  

Utilizing the review of research and the application into field practice, McCarthy 

developed an extensive program to assess teachers and students and assist teachers in 

modifying curriculum and pedagogical practices to reach all learning types.  Table 1 

presents the 13 researchers and the fields of study that McCarthy utilized in the 

development of her 4MAT System of learning and instruction (McCarthy, 1980; 

McCarthy et al., 2006).  

Table 1 

Foundation for McCarthy’s Learning Type Measure 
 
Researcher        Discipline 

Dewey, J. (1938) Psychology & Education 
Fischer, B. B. & Fischer, L. (1979)  Education 
Gregorc (1979)  Education 
Hunt, V. (1964)  Education 
Jung, C. (1921/1971)  Psychology 
Keirsey, D. & Bates, M. (1984)  Therapy Training 
Kolb, D. (1983, 1984)  Organizational Psychology 
Lawrence, G. (1982)  Education 
Lotas, A. (in McCarthy, 1980)  Education 
McCarthy, B. (1979)  Education 
Merrill, D. W. & Reid, R. H. (1981)  Management Training 
Simon, A. & Byram, C. (1977)  Education 
Wetzig, E. (in McCarthy, 1980)  Dance Training 

From The 4MAT system: Teaching to learning styles with right/left mode techniques (pp. 
27-33) by B. McCarthy, 1980, Oak Brook, IL: Excel. Copyright 1980 by Excel. Adapted 
with permission.  

 
The history of learning style research has evolved from Jung’s initial 

investigation of different personality types to the work of McCarthy and her learning 

types models.  The development of the theory has been a constant evolution of 
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researchers building upon one another’s work, just as the future of learning style theory 

will continue to expand (Gardner, 2003).  The implications for this research are that 

learning style theory is just a tool to identify the manner that an individual may prefer 

knowledge acquisition.  With that understanding, individuals may exhibit patterns and 

tendencies as they acquire new skills.   Issues regarding learning style theories and the 

criticisms that have been presented from the research community will be reviewed and 

addressed later in this chapter.              

Learning Style and Learning Environment 

This section discusses the impact of learning styles on the individual learner.  

For a teacher or a student, the learning style or the preferred method for acquiring 

information into the individual cognitive structure has an impact on all of the learning 

that the individual is able to assimilate regardless of the environment (Gardner, 1993; 

Kise, 2006; Kolb, 1984; Kolb & Kolb, 2006; McCarthy, 1980, 1996; McCarthy et al., 

2006).  An individual’s preferred learning style does not limit the learner to that specific 

style, yet it does play a role in her or his preferred manner of knowledge acquisition 

(Dunn & Dunn, 1979; Torres & Cano, 1994).  Learning opportunities are presented in 

varying degrees of structure including the very structured or formal, which would be 

similar to a classroom or professional development setting, and an informal or free-

choice learning environment, where learning is entirely self-motivated and 

individualized (Dunn & Dunn, 1979; Raupers, 2000).  Free-choice learning is 

knowledge acquisition driven from an internal source (Baskett, 1993).   
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Regardless of the learning environment, as individuals encounter new 

information, they experience a moment of disequilibrium (Piaget, 1973).  The moment 

of disequilibrium is an opportunity for the individual to recognize, respond, and 

assimilate knowledge into her or his schemata.  Piaget taught that this event is an 

opportunity to encourage the student to learn.  The varying degrees of disequilibrium 

will affect the manner in which an individual pursues the desired learning in either the 

formal or informal environment.  The level of disequilibrium has been referred to as 

anxiety (George & Camarata, 1996), which can act as a barrier in the learning 

environment.  The barrier, if not overcome, can limit the amount of free-choice learning 

on a given topic (Shapiro, 2003).   

The application of new computer skills could involve trial and error (Camp & 

Sutphin, 1991).  If the individual’s preferred method of knowledge or skill acquisition is 

not in agreement with the specific nature of educational experiences aimed to encourage 

computer-based technology integration, this diminishes the chances for integration 

(McCarthy, 1980).  Learning style theory has implications for the research by providing 

a possible connection to the level of computer-based technology integration (Chambers 

et al., 2003; Handley, 1998).  
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Issues in Learning Style Theory 

The content of this section identifies some of the issues concerning the 

implementation of learning style theory and its impact on the educational community.  A 

discussion will be presented on the issues and how some of the researchers view the 

problems of learning style theory.  Additionally, the implications on the current research 

will be discussed. 

The opponents of learning style theories have asserted that classifying learners 

by a single system of classification is counterproductive for the system-wide educational 

process (Woolfolk, 1995; Davidman, 1981; Snider, 1990; Youngblood, 1979).  Curry 

(1990) cited three basic problems associated with the use of learning style: (a) the 

confusion in the definitions of learning styles, (b) the weaknesses in reliability and 

validity of the instruments being used to assess the participants, and (c) the identification 

of relevant characteristics in an instructional setting (p. 50).  Part of the criticism of the 

learning style theory is that individuals could be concerned with their learning 

preference classification in a manner that may not be viewed as desirable.  Therefore, the 

participants answer the survey questions in a manner that will produce the perceived 

desired results and not the actual learning preference of their academic behavior.  In 

short, they exhibit the Hawthorne effect (Gall et al., 2003).  The Hawthorne effect refers 

to an experiment where the participants were told the effect the treatment should have on 

them.  The results of the study then produced that effect.  In reality the results of the 

study should have been opposite of the actual outcome (Adair, 1984).  Efforts to 
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overcome the Hawthorne effect in this study included the acknowledgement in the 

questionnaire cover letter of the eventual goals for the research.  Those goals were to 

improve instructional practices and professional development of Oregon’s secondary 

agricultural education community.  By making the participants aware of the value of the 

research and attempting to create a sense of ownership of future professional 

development (Kise, 2006), the researcher made the effort to overcome any Hawthorne 

effect. 

Researchers in further developing learning styles theory have addressed these 

concerns as they have continued to develop the theory.  Gardner (1993) developed the 

multiple intelligence theory that fell in line with the learning style domain.  Similar to 

Jung (1921/1971), he recognized the limitations of the multiple intelligence theory and 

encouraged others to challenge and expand his line of thinking.  In referring to his 

multiple intelligence classification, Gardner stated that he could “readily foresee a time 

when the list could grow, or when the boundaries among the intelligences might be 

reconfigured” (p. 10).  Gardner and Korth (1998) also noted that individual learning 

preferences can be influenced by a wide variety of factors including educational 

environment, motivation, attitude, and the value individuals have for other learning 

styles.  The practitioners of learning style theory encourage the refinement of the theory 

and note that caution should be used when referring to learning styles beyond the 

population of the study.   

The implications of using learning style theory for this research are that learning 

style theory is evolving and has not been granted wide-scale acceptance in the research 



 
 

 

50

community (Curry, 1990).  The following research, however, established some basis for 

including learning style theory as one of the variables for this study.  With a population 

of Texas secondary teachers Chambers et al. (2003) discovered a relationship between 

the teachers’ level of computer-based technology integration and their preferred learning 

type.  With a population of Florida university instructors, Handley (1998), using the 

LTM (McCarthy, 1996) instrument, identified a significant relationship between the 

Type 3 – common sense learners and their level of computer-based technology 

integration.  Based on these studies, the researcher decided to include learning style 

theory as one of the variables that might provide some insight regarding the integration 

of computer-based technology integration by Oregon’s secondary agricultural education 

teachers.  The reliability of the LTM (McCarthy et al., 2006) instrument is presented  

in Chapter 3. 

Learning Style and Professional Development 

The content of this section presents a discussion concerning professional 

development for teachers through the lens of the learning style theory.  The discussion 

provides a connection to a model of professional development referred to as  
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differentiated coaching (Kise, 2006).  Kise’s research model was based upon research 

related to her dissertation.     

As teachers expand their pedagogical knowledge and skills, new learning is 

required (Kise, 2006).  The expansion can take place in a formal environment such as a 

professional development workshop sponsored by their institution of employment or an 

informal, self-taught learning environment such as independent reading or skill 

acquisition (Putnam & Borko, 2000; Shulman, 1986).  Some teachers are motivated to 

develop their pedagogical skills independent of the structure of professional 

development (Morine-Dershimer & Kent, 1999); others need the structure that a 

workshop provides (Raupers, 2000).  Regardless of the preferred method of learning 

assimilation, when teachers benefit from new learning, their classroom instruction will 

improve (Kise).  An understanding of the teacher’s preferred learning style and 

environment would assist the teacher in adopting new concepts into her or his schemata 

(Dunn & Dunn, 1999; Kise; Kolb & Kolb, 2006; McCarthy et al., 2006; Merriam & 

Caffarella, 1999; Raupers; Reiff, 1992).  The goal of all professional development is for 

the education professional to implement improved strategies and classroom practices 

(Putnam & Borko); empowering teachers to be partners in the professional development 

process will be enabled by understanding their preferred learning style (Kise).     

Kise (2006) refers to empowering teachers with an understanding of their 

preferred method of knowledge assimilation in an effort to improve professional 

development as differentiated coaching.  Differentiated coaching strives for a 

partnership between the participants and organizers in planning and implementing the 
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professional development activity.  The process of differentiated coaching may be 

helpful for the Oregon Vocational Agricultural Teachers Association and the Oregon 

Department of Education in planning and implementing professional development 

training seminars in the future that may ultimately be beneficial for the participants of 

these seminars.   

Summary of the Literature 

A summary of the literature is presented in this section and the area of focus for 

the research is described as determined by the literature.  Previous quantitative research 

from various state and regional data has provided an understanding of the agricultural 

education teacher’s level of computer-based technology integration, an identification of 

barriers associated with computer-based technology integration, and research related to 

learning styles.  This section concludes with the identification of gaps within the 

agricultural education related literature.   

The emphasis of the review was: the secondary agricultural education teachers’ 

integration of computer-based technology in their pedagogical practices, identification 

of the barriers that prevent computer-based technology integration from occurring, and 

the learning styles of the secondary agricultural education teachers.  Previous research 

has included a broad focus of teachers and age groups.  The range of research within the 

agricultural education community has been from the middle-school level through post-

baccalaureate degrees.  Previous quantitative research has provided a consensus from 

various states and regions in the United States regarding the level of computer 
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integration into instructional practices and the barriers associated with that level of 

integration by secondary agricultural education teachers (Alston, 2003; Alston & Miller, 

2001;  Alston et al., 2003; Fletcher & Deeds, 1994; Fraze et al., 2002; Kotrlik et al., 

2003; Kotrlik et al., 2000; Kotrlik & Smith, 1989).  The agreement within this line of 

inquiry has also been supported by the next assertion that the level of computer-based 

instructional technology integration is not currently adequate when compared to the 

availability of computers for the individual teacher (Alston et al., 2003; Cuban, 2001; 

Kotrlik et al., 2003).   

The key barriers to integration identified were the costs associated with 

computers, access to computer equipment, and training on specific equipment (Alston & 

Miller, 2001; Alston et al., 2003; Fletcher & Deeds, 1994; Fraze et al., 2002; Kotrlik et 

al., 2000; Kotrlik et al., 2003; Kotrlik & Smith, 1989; Rogers, 2000).  None of the 

studies involved the Oregon agricultural education population.   

An examination of the learning style research for the agricultural education 

community revealed a study by Boyd and Murphrey (2004).  They documented that 

from 1988 to 2002 there were 29 research articles involving learning styles or cognitive 

type assessments within the Journal of Agricultural Education, which is the primary 

journal for agricultural education research.  There have been two additional articles 

published since Boyd and Murphrey’s initial review of learning styles research was 

completed (Roberts & Dyer, 2005; Shih & Gamon, 2002).  Boyd and Murphrey’s 

review provided an explanation of the various instruments utilized by the researchers 

within the agricultural education community and the variables that had been examined.  
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Within Boyd and Murphrey’s review of research involving learning styles or cognitive 

type assessment, the variable of computer-based instructional technology utilization was 

not examined. 

The gaps that have evolved from the review of research surrounding the 

secondary agricultural education teachers in the State of Oregon and the utilization of 

computers in their instructional practices are as follows.  Computer technology 

integration for agricultural education teachers in the Pacific Northwest, and specifically 

Oregon, has not been examined in the literature reviewed.  The barriers to computer-

based technology integration have not been analyzed beyond the identification of key 

barriers.  A learning style assessment has not been conducted for all the secondary 

agricultural education teachers in Oregon.  Additionally, the literature review indicated 

that a learning style assessment with relationship to computer-based technology has not 

been conducted within the secondary agricultural education community.  The 

understanding of the gaps in the research provided a basis for developing the research 

objectives.   

  Therefore, an assessment of the following was identified as needed: (a) the 

level of computer-based technology integration by Oregon’s agricultural education 

teachers, (b) the teachers’ perceptions of barriers to computer-based technology 

integration, and (c) the identification of the teachers’ preferred learning style. 

The results of the study may help open the door to enhanced understanding, 

resulting in an increase in the level of computer-based technology integration within the 

secondary agricultural education programs in Oregon. 
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Conceptual Research Model 

The proposed conceptual model (Figure 6) was based upon the foundation of the 

theoretical framework and presents the connections made in the literature.  The 

dependent variable of computer-based technology integration was proposed as being 

influenced by learning styles (Chambers et al., 2003; Handley, 1998; Kise, 2006) and the 

perceptions of barriers to integration (Rogers, 2000).  The conceptual model identifies 

the sub-barriers to integration identified in the research and presents the movement up 

through the variables in an attempt to reach a higher level of computer-based technology 

integration.  The proposed research model for this study was based on the research 

literature supporting the study.   

 The specific order, or stacking, of the variables in the conceptual model is based 

upon their classification as being a dependent or independent variable.  Computer-based 

technology integration is the dependent variable, and is in relation to the independent 

variables of barriers to integration and the preferred learning type.  The  
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preferred learning type is the independent variable and is in relation to the dependent 

variable of perceptions of barriers to integration.   

 

Figure 6. Conceptual research model. 

The research utilized descriptive statistics to determine if a relationship existed 

within the variables of level of computer-based technology integration, preferred 

learning style, and perceptions of barriers associated to computer-based technology 

integration for the secondary agricultural education teachers in the State of Oregon.  

Upon completion of the statistical analysis and conclusions of the study, a revised 

version of this conceptual model was developed and is presented in Chapter 5.  
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The review of the literature provided the protocols and methods that have been 

used by the agricultural education research community as well as a glimpse of the 

research conducted in other related educational environments.  The collective review of 

literature guided the design of the research methodologies used in this study.    
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CHAPTER III. METHODS AND PROCEDURES 

Introduction 

The focus of the research was to examine the relationship between the Oregon 

secondary agricultural education teachers’ level of computer-based technology 

integration, perceptions of barriers to computer-based technology integration, and 

learning style preferences.  The research objectives were based on research needs as 

identified through the review of the literature.  In the literature, there is a consensus that 

the level of computer integration into instructional practices by the agricultural 

education teacher is not currently adequate when compared to the availability of 

computers for the individual teacher.  The review of literature identified the key barriers 

to computer integration as cost, access, and training.   

The study utilized two survey-type questionnaires administered to the secondary 

agricultural education teachers in the State of Oregon.  The first questionnaire contained 

the Kotrlik/Redmann Technology Integration Scale ([KRTIS]; Kotrlik et al., 2003; 

Appendix A) and the Barriers to Computer-based Technology Integration (Appendix B).  

The second questionnaire contained the Learning Type Measure instrument (McCarthy 

et al., 2006; Appendix C).  The questionnaire instrument containing the KRTIS and the 

barriers instrument had the options for both Internet based survey (Appendix D) and 

pencil paper instrument (Appendix E).  The LTM questionnaire was exclusively a pencil 
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paper design (Appendix C).  The guidelines for using both survey options were followed 

as outlined by Dillman (2007) and Gall et al. (2003).  

The purpose of this chapter is to describe the research procedures used to 

conduct this study.  Subheadings in this chapter include (a) Research Purpose, (b) 

Research Design, (c) Research Objectives, (d) Population, (e) Questionnaires, (f) 

Designing the Questionnaires, (g) Summary of Questionnaire Development, (h) Data 

Collection Procedures, (i) Analyzing Questionnaire Data, and (j) Summary. 

Research Purpose 

The current level of computer-based technology integration in Oregon’s 

secondary agricultural education programs had not been assessed prior to this research.  

The purpose of this exploratory, quantitative study involving Oregon secondary 

agricultural education teachers was to determine whether there was a relationship 

between the level of computer-based technology integration, perceptions of barriers to 

computer-based technology integration, and learning types.   

Research Design 

 Descriptive survey methods were used to gather the data regarding: (a) the 

teacher’s level of computer-based technology integration, (b) the teacher’s perceptions 

concerning barriers associated with computer-based technology integration, and (c) the  

teacher’s perceived learning type.  The use of descriptive research in education, using 
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quantitative methods, is described by Gall et al. (2003) as “concerned primarily with 

determining ‘what is’” (p. 290) through “making careful descriptions of education 

phenomena” (p. 290).  Gall et al. further defined descriptive research as a type of 

research that is used “to describe precisely and accurately the phenomena” (p. 290).  The 

authors proposed that the utilization of descriptive methods was appropriate as a form of 

research in saying that “unless researchers first generate an accurate description of an 

educational phenomenon as it exists, they lack a firm basis for explaining or changing it” 

(p. 290).  The study used descriptive methods in exploring relationships between: (a) the 

teachers’ level of computer-based technology integration, (b) the teachers’ perceptions 

concerning barriers associated with computer-based technology integration, and (c) the 

teachers’ perceived learning types.   

Research Objectives 

The focus of the research was to examine the relationship between the Oregon 

secondary agricultural education teachers’ level of computer-based technology 

integration, perceptions of barriers to computer-based technology integration, and 

learning style preferences.  The research objectives were as follows:  

1. To determine the current level of computer-based technology integration by the 

Oregon secondary agricultural education teachers. 
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2. To determine the perceptions the Oregon secondary agricultural education 

teachers have concerning the barriers associated with computer technology 

integration.  

3. To determine the preferred learning style of the Oregon secondary agricultural 

education teachers. 

4. To determine if a relationship exists between the secondary agricultural 

education teacher’s perceptions of the barriers to computer-based technology 

integration and his or her level of integration. 

5. To determine if a relationship exists between the secondary agricultural 

education teacher’s preferred learning style and level of computer-based 

technology integration. 

6. To determine if a relationship exists between the secondary agricultural 

education teacher’s preferred learning style and his or her perceptions of the 

barriers towards computer-based technology integration. 

7. To determine the level of association between the teacher’s level of computer-

based technology integration and the demographic variables of: (a) age, (b) 

gender, (c) education level, (d) years of teaching, (e) school size, (f) high-speed 

Internet at home, and (g) computer at home. 
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Population 

The population for this study included all secondary agriculture teachers in the 

State of Oregon who were employed and teaching agriculture during the 2006-2007 

academic year.  The entire population was selected for participation in this study rather 

than a sample due to the relatively small population size (N = 121) and ease of 

accessibility.  The ODE provided the database of agricultural education teachers in the 

State of Oregon (ODE, 2006), which contained address, phone, and email contact 

information. 

Questionnaires 

The study utilized two survey-type questionnaires administered to the secondary 

agricultural education teachers in the State of Oregon.  The questionnaires contained 

three instruments: (a) Kotrlik/Redmann Technology Integration Scale ([KRTIS] Kotrlik 

et al., 2003; Appendix A), (b) Barriers to Computer-based Technology Integration 

(Appendix B), and (c) Learning Type Measure ([LTM] McCarthy et al., 2006; Appendix 

C).  The separate instruments addressed the individual constructs of the study.   

The first questionnaire contained the KRTIS (Appendix A) and the researcher-

developed Barriers to Computer-based Technology Integration instrument (Appendix 

B).  This questionnaire was used to collect data to determine the teacher’s level of 

computer-based technology integration and the teacher’s perceptions of the barriers 
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associated with computer-based technology integration.  The KRTIS and the Barriers to 

Computer-based Technology Integration questionnaire had both the option for an 

Internet-based survey (Appendix D) or pencil paper questionnaire (Appendix E).  The 

guidelines for using both survey options were followed as outlined by Dillman (2007) 

and Gall et al. (2003). The second questionnaire contained the Learning Type Measure 

instrument (Appendix C) and was used to determine the teacher’s preferred learning 

type.  The LTM questionnaire was exclusively a pencil paper design.  The LTM was 

administered according to the guidelines outlined by Dillman (2007) and Gall et al. 

(2003).  The two data sets consisted of nominal data where the responses of the 

participants were processed and ordered categorically (Courtney, 2006, 1988).  

Designing the Questionnaires 

The survey instruments reflected the constructs of the study.  The three 

constructs consisted of: (a) the teacher’s level of computer-based technology integration, 

(b) the teacher’s perception of the barriers to computer-based technology integration, 

and (c) the teacher’s preferred learning style.  This section will discuss the acceptance 

and development of the selected research questionnaires.  The completed questionnaires’ 

visual and functional attributes met the guidelines identified by Dillman (2007).   
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Kotrlik/Redmann Technology Integration Scale Instrument 

 The Kotrlik/Redmann Technology Integration Scale ([KRTIS] Kotrlik et al., 

2003) was developed by Dr. Joe Kotrlik and Dr. Donna Redmann and was based on 

their research in the area of career and technical education.  Specifically, this research 

team has focused on technology and technology integration.  Individually, Kotrlik has 

been involved with agricultural education and computer technology for the past 18 years 

(Kotrlik & Smith, 1989).  This section will present the sub-constructs, reliability, and 

validity of the KRTIS instrument.   

The KRTIS identifies four phases of activity in the technology integration 

spectrum: (a) exploration, (b) experimentation, (c) adoption, and (d) advanced 

integration.  As teachers progress in their level of technology integration, they move 

from phase to phase of integration (Kotrlik et al., 2003).  The KRTIS was used to 

identify the phase of computer-based technology integration in which each teacher was 

most active.  The KRTIS produced nominal data that allowed for categorical 

classification for statistical analysis (Courtney, 2006, 1988).  

To assess the reliability of the KRTIS instrument, Kotrlik and Redmann used the 

Cronbach’s Alpha Reliability Coefficient.  The results of their analysis produced an 

exemplary level of reliability (Kotrlik et al., 2003).  The Cronbach’s alpha for their four 

phases are presented in Table 2. 
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Table 2 

Cronbach's Alpha Reliability Coefficients for KRTIS 

Phase Coefficient alpha 
Exploration  0.84 
Experimentation 0.90 
Adoption 0.96 
Advanced Integration 0.90 

Note.   From  “Technology integration by agriscience teachers in the teaching/learning 
process,” by J. W. Kotrlik, D. H. Redmann, and B. B. Douglas, 2003,  Journal of 
Agricultural Education, 44(3), p. 78-90. Copyright 2003 by American Association for 
Agricultural Education. Adapted with permission of the author.  
 

The validity of the KRTIS has been determined through continual review by 

experts in the field and repeated studies utilizing the instrument (Kotrlik et al., 2003; 

Kotrlik & Redmann, 2004; 2005).   

Barriers to Computer-based Technology Integration Survey 

The literature review produced several studies that assessed teachers’ 

perceptions towards barriers to computer-based technology integration within the 

agricultural education community (Alston, 2003; Alston et al., 2003; Alston & Miller, 

2001; Fletcher & Deeds, 1994; Fraze et al., 2002; Kotrlik et al., 2003; Kotrlik & 

Redman, 2004, 2005; Kotrlik & Smith, 1989).  The research from these studies provided 

a consensus as to the barriers associated with computer-based technology integration for 

secondary agricultural education teachers.  Each instrument used in these studies, 

however, offered different content and was based on a different approach in its 

assessment.   
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With the lack of an existing instrument that contained a comprehensive analysis 

of the identified barriers in accordance with the objectives of this study, the researcher 

deemed it necessary to develop a new instrument.  The previous studies were reviewed 

and the existing instruments were used as the starting point for developing the 

instrument used in this study.  The instrument was developed based upon the 

recommendations of Dillman (2007) and Gall et al. (2003).  Five sub-constructs 

constituted the barriers instrument: (a) cost, (b) access, (c) ability, (d) support, and (e) 

time.  A panel of experts (Appendix F) reviewed the instrument for face and content 

validity.  Modifications to the instrument were made based upon the panel’s 

recommendations prior to the pilot testing phase.   

Learning Type Measure 

Based upon the review of literature, the McCarthy Learning Type Measure 

(McCarthy, 1980; 1996; McCarthy et al., 2006) was selected to identify the preferred 

learning types of the participants.  McCarthy et al. (2006) prefers the term learning types 

over learning styles; this terminology preference is based upon the categorization of the 

specific learning preferences of the individual and returns to the original terminology of 

Jung’s work (1921/1971).  However, for the purpose of this research, the terms are used 

interchangeably.  This section will identify McCarthy’s development of the LTM model.  

The LTM instrument was part of the 4-MAT System for Teaching, Learning and 

Leadership (McCarthy et al., 2006).  The instrument has the flexibility to be used 

independently from the 4-MAT system.  Much like other instruments to identify an 

individual’s learning type, the LTM systematically identifies individual preferences for 
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learning (DeBello, 1990; McCarthy et al., 2006).   

McCarthy (1980; 1996; McCarthy et al., 2006) developed the LTM as she 

studied the work of Jung (1921/1971), Kolb (1984), Gregorc (1979) and Myers and 

McCaulley (1985).  The instrument looks very similar to that of Kolb’s Learning Style 

Inventory ([LSI] McCarthy et al., 2006).  The LTM categorizes participants according to 

their individualized learning preference in a four-quadrant system.  McCarthy’s system 

is similar to the ideas of Jung and the model of Kolb (McCarthy et al., 2006).  The 

learners are classified as Type 1 –  imaginative learners, Type 2 – analytical learners, 

Type 3 –  common sense learners, or Type 4 – dynamic learners.  The individuals are 

categorized in the manner that they perceive and process new information and 

incorporate it into their frame of knowledge (McCarthy et al., 2006).   

The difference between McCarthy’s (1980) LTM model and Kolb’s (1984) LSI 

model is in the method that the individual’s preferred learning style is determined.  The 

Kolb model classifies individuals with the most-preferred learning type by the total 

summation of their responses, taking the whole score and giving the individual her or his 

most-preferred learning style (McCarthy et al., 2006).  The McCarthy model produces 

four individual scores that align with the quadrants of the LTM model and classifies 

individuals within their learning type (McCarthy et al.) or preferred method of 

knowledge acquisition from most-preferred to least-preferred. 



 
 

 

68

The LTM instrument is a paper, 26-item self-assessment inventory.  The 

participants are required to answer a forced scenario in different areas of learning.  Part 

A is a 15-item assessment that requires the individual to rank her or his preference for 

learning from most- to least-preferred.  Part A determines the individual’s preferred 

quadrant for learning and learning type (McCarthy et al., 2006).  Part B is the active or 

passive area of the assessment.  Participants indicate if they prefer to “watch or do” a 

particular item.  This area consists of 11 questions that relate to the manner in which an 

individual processes learning.  For statistical analysis, only Part A of the LTM was 

utilized, providing the preferred learning quadrants (Handley, 1998).   

   McCarthy et al. (2006) established the validity and reliability of the LTM 

instrument.  Their results have found over 97.4% of LTM respondents have one 

distinguishable learning type that is preferred over others (p. 8.2).  The difference of 

spread on the individual quadrants is by five or more in 70% of respondents.  Concurrent 

validity was established by comparing the LTM (McCarthy et al.) with Kolb’s LSI 

(1984)  and the Myers-Briggs Type Indicator ([MBTI]; Myers & Briggs, 1993).  .  

Significant relationships were also reported between the LTM and Myers-Briggs 

Type Indicator (MBTI): the learning Type 1 score is most associated with the feeling 

score; learning Type 2 score with the introvert, thinking, and judging scores; learning 

Type 3 score with the sensing score, and learning Type 4 score with the extrovert, 

intuitive, and perceiving scores  (McCarthy et al., 2006, p. 8.7).  Reliability is shown 

through the internal consistency of item scales.  The Cronbach Alpha values for the four 

sets of learning types are presented in Table 3 (McCarthy et al., 2006, p. 8.5). 
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Table 3 

Cronbach's Alpha Reliability Coefficient for the Learning Type Measure  

 Coefficient alpha 
Learning Type One  0.85 
Learning Type Two 0.84 
Learning Type Three 0.77 
Learning Type Four 0.88 

From Review of literature on individual differences and hemispheric specialization and 
their influence on learning (pp. 8.5), by B. McCarthy, C. St. Germaine and L. Lippett 
2006, Wauconda, IL: About Learning. Copyright 2006 by About Learning.  Reprinted 
with permission.  
 

The test-retest coefficient is .71 (McCarthy et al., 2006, p. 8.5).  With the LTM 

being a self-reported instrument measuring personal learning types, some human error is 

expected.  This is a concern, however, in all survey data collection instruments used in 

social science research (Gall et al., 2003).  The LTM instrument was administered to the 

participants as McCarthy intended, so the reliability analysis as reported by McCarthy et 

al. (2006) was accepted for this study.  

The LTM is a widely accepted and published research instrument and provided 

an indication of the most- and least-preferred learning types of the Oregon secondary 

agricultural education teachers.  The learning type data allowed for further examination 

of the research variables.    
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Summary of Questionnaire Development 

The questionnaires utilized in this study measured the constructs of the study: (a) 

the teacher’s level of computer-based technology integration, (b) the teacher’s 

perception of the barriers to computer-based technology integration, and (c) the 

teacher’s preferred learning type.  Permissions were granted for both the KRTIS 

(Appendix G) and the LTM (Appendix H) instruments to be used within the study.  The 

KRTIS (Kotrlik et al., 2003; Appendix A), the researcher-developed Barriers to 

Computer-based Technology Integration instrument (Appendix B), and the LTM 

(McCarthy et al., 2006; Appendix C) allowed for the data collection for the study.  The 

separate instruments addressed the individual constructs.  

Pilot Testing the Researcher-developed Instrument 

A population similar to the Oregon agricultural education teachers was required 

for pilot testing the researcher-developed Barriers to Computer-based Technology 

Integration instrument (Gall et al., 2003).  A group of Utah secondary agriculture 

teachers (N = 22) participated in the pilot study.  A single state with similar 

demographics was selected due to the nature of the current study being an entire 

population from a state.  The teachers were contacted via E-mail (Appendix I) to 

complete the online questionnaire (Appendix J).  All contact with the pilot study 

participants is documented in the Appendices (Appendices I, J, K & L).  The feedback  
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from the pilot test resulted in a few minor wording changes for clarification and 

formatting purposes, but no major changes were made to the instrument.   

Reliability and Validity of the Researcher-developed Instrument 

The results from the pilot study were used to assist in the validation, by 

reviewing readability and clarity of the questionnaire.  The data were only used for 

statistically determining the internal reliability of the research instrument.  The 

Cronbach’s alpha coefficient “is a measure of the internal consistency of a test, based on 

the extent to which test-takers who answer a test item one way respond to other items 

the same way” (Gall et al., 2003, p. 622).  The “reliability coefficients vary between 

values of .00 and 1.00, with 1.00 indicating perfect reliability of the test score” (Gall et 

al., p. 196).  The higher the coefficient score above .70, the greater the reliability of the 

instrument in measuring the abilityd component (Courtney, 2006, 1988; Gall et al.).  The 

Cronbach’s alpha was the most appropriate estimate of internal consistency with the 

utilization of Likert-type scales.   

The constructs of the KRTIS and the Barriers to Computer-based Technology 

Integration were analyzed to determine their reliability.  The analysis of the KRTIS 

instrument was only conducted to determine the overall reliability of the completed 

questionnaire and not as an effort to disprove the work of Kotrlik/Redmann.  Appendix 

M presents the sub-constructs and questions of the researcher-developed Barriers To  

Computer-based Technology Integration instrument.  Table 4 reports the constructs,  
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number of items within the constructs, response options available, and coefficient alpha 

for each section of the questionnaire. 

Table 4 

Coefficient Alpha for Each Instrument Construct 
Section 
Number 

Number 
of Items 

Title Response Option  
 

Coefficient 
alpha 

II 34 KTRIS .92 
    
    
    
IIa 5 Exploration – thinking 

about using technology 
.82 

   

 
Not like me at all, 
very little like me, 
somewhat like me, 
very much like me, 
just like me 

 
IIb 9 Experimentation – 

beginning to use 
technology 

 .94 

     
IIc 16 Adoption – using 

technology regularly 
 .96 

     
IId 4 Integration – 

innovative use of 
technology 

 .83 

     
III 19 Barriers to computer–

based technology 
integration. 

.87 

    
IIIa 3 Cost .84 
IIIb 5 Access .77 
IIIc 3 Support 

Strongly disagree, 
disagree, undecided,  
agree, strongly agree 

.71 
IIId 4 Interest/Ability   .70 
IIIe 4 Time/Training  .70 
Total 53 All Scaled Items  .84 
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The results of the Cronbach's alpha reliability coefficients analysis of the pilot 

test produced an acceptable level of reliability for both the KRTIS and the Barriers to 

Computer-based Technology Integration instrument.  The KRTIS for the pilot group 

produced the α = .92 which is similar to the Cronbach's alpha reported by Kotrlik et al. 

(2003) that ranged from α of .84 – .96 (Table 2) for the sub-constructs.  The results of 

the Cronbach's alpha reliability coefficients analysis produced an acceptable level of 

reliability for the Barriers to Computer-based Technology Integration instrument with α 

= .87.  Analysis of all scaled items for both the instruments produced an overall alpha of 

α = .84 for the questionnaire.  The Cronbach's alpha analyses of the KRTIS were similar 

to that of the original authors.  

Validity of an instrument is “testing the appropriateness, meaningfulness, and 

usefulness of specific inferences made from test scores” (Gall et al., 2003, p. 640).  A 

panel of experts (Appendix F) and pilot group provided feedback on the face and content 

validity of the researcher-developed Barriers to Computer-based Technology integration 

instrument.  Minor changes were made to the wording to produce clarity to the end 

reader.  No major changes were made to the sub-constructs.  The results of the reliability 

and validity analysis were deemed appropriate and the questionnaires were prepared for 

delivery to the population.   
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Data Collection Procedures 

Data were collected using hand delivery, US postal service mailing, and Internet 

technologies following Dillman’s (2007) recommendations.  The population of this  

study was the 121 secondary agricultural education teachers in the State of Oregon 

(ODE, 2006).   

The data collection for the level of computer-based technology integration 

utilizing the KRTIS (Kotrlik et al., 2003) instrument and the Barriers to Computer-based 

Technology Integration instrument were combined together with demographic questions 

(Appendices D & E) based upon Dillman’s (2007) recommendations.  The Business 

Solutions Group (BSG) at Oregon State University’s College of Business placed the 

survey on the Internet.  The BSG services allowed all data to be entered and collected 

electronically.  Participants were assigned a unique identification code and password.  

The password was required for individuals to access the online instrument.  The code 

and password limited the participants’ access and enabled the researcher to identify the 

non-responders for follow-up.   

A pre-notice e-mail message (Appendix N) was sent on April 10, 2007 to the 

population of secondary agricultural education teachers in the State of Oregon (ODE, 

2006).  One week following the pre-notice email, another email message was sent to the 

participants with the informed consent cover letter (Appendix O) and Internet link to the 

survey (Appendix D).   
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 The initial email that included the survey link resulted in 80 responses.  A one-

week email follow-up resulted in 20 additional web-based responses.  A US postal 

service mailing at the end of two weeks produced an additional 19 responses.  Five of 

the 19 responses were returned through the US postal service, 14 of the 21 participants 

who received the instrument via the mailing responded to the instrument through the 

web-based interface.  A total of 118 usable responses were returned, which achieved 

an exceptional response rate of 97.5% (Table 5).  

Table 5 

Response Rate for Computer-Based Technology Integration and Perception to Barriers 
Questionnaire from the Oregon Secondary Agricultural Education Teachers 

Contact and Response Methods Number Percentage 

Email web link 121 100.00% 
Responses to web link at two weeks 100 82.64% 
Follow-up US postal mailing to non- 
respondents at two weeks 

21 17.36% 

Mailed return 5 4.13% 
Online completion following postal mailing 14 11.57% 
Unusable returns 1 0.83% 
Total usable returns 118 97.52% 

 
Data collection concluded on May 17, 2007.  An analysis of early and late 

respondents was completed to determine if there was a late response bias.  The analysis 

of early, compared to late respondents found no significant differences between the 

factor mean scores at the a priori alpha level of .05.  

The initial collection of the LTM (McCarthy, 1996) data was conducted at the 

2006 Summer Agricultural Education Conference held in Burns, Oregon.  A total of 68 
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participants completed the hand-delivered instrument at the conference (Appendix C).  

A follow-up U.S postal mailing consisting of the identical cover letter and instrument 

was sent at the start of the 2006-2007 school year to the remaining teachers in the 

population (N = 53); of the 53 instruments mailed, 50 were returned.  The total return 

rate of the LTM instrument was 97.5%.  The statistical analyses were based on data 

obtained from the 118 usable LTM survey instruments.  Table 6 presents the data on the 

number of returned questionnaires, the number that were usable, and the response rate. 

Table 6 

Learning Type Measure Instrument Return Rates from the Secondary Agricultural 
Education Teachers in the State of Oregon 

Instrument Return Rate Number Percentage 

Completed at summer conference  68 56.2% 
Instruments mailed 53 43.8% 
Mailed instruments returned 50 41.3% 
Unusable returns 0 0% 
Total usable returns 118 97.5% 

Analyzing Questionnaire Data 

The research utilized descriptive relationship statistical methods.  The Chi-

square crosstab analysis provided an indication if a relationship existed between the 

variables (Courtney, 2006, 1988).  The data from the KRTIS and the Barriers to 

Computer-based Technology Integration instruments were downloaded from the Internet 

participants and manually entered for the pencil paper respondents.  The results from the 

LTM were manually entered into Microsoft Excel.  The resulting Excel data files were 

exported to the Statistical Package for the Social Sciences (SPSS) 15.0 for data analyses.   



 
 

 

77

The level of computer-based technology integration was determined through the 

grand analysis of the mean (Kotrlik et al., 2003) of the KRTIS data.  Perception of 

barriers towards computer-based technology integration was determined by the grand 

analysis of the mean from the barriers scores associated with the instrument.  The results 

indicated the areas most and least identified as barriers to computer-based technology 

integration.  The learning type of the participants was determined by the McCarthy et al. 

(2006) scoring guide to indicate the most- and least-preferred learning type.  Chi-square 

crosstab analysis was used to determine if there was a relationship between the research 

variables in the study (Courtney, 2006, 1988).   

The following methods were utilized to provide data and analyze the research 

objectives:   

1. In order to determine the current level of computer-based technology integration 

by the Oregon secondary agricultural education teachers, the participants filled out the 

questionnaire (Appendices D & E)  that contained both the KRTIS (Appendix A)  and 

the researcher-developed Barriers to Computer-based Technology Integration instrument 

(Appendix B).  The questionnaire contained two separate constructs to identify the level 

of computer-based technology integration and perceived barriers to computer-based 

technology integration.  The level of integration was measured by the Kotrlik/Redmann 

Technology Integration Scale ([KRTIS] Kotrlik et al., 2003).  Analysis of the grand 

mean identified the level of activity within each of the four distinct and independent 

phases on the KRTIS: (a) exploration, (b) experimentation, (c) adoption, and (d) 

advanced integration (Kotrlik et al.).   
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2.   To determine the perceptions the Oregon secondary agricultural education 

teachers have concerning the barriers associated with computer-based technology 

integration, the participants were asked their perceptions in relation to 19 statements 

concerning potential barriers associated with computer-based technology (Appendix B).  

The grand analysis of the mean produced the area of most- and least-identified barriers.  

Additionally the teachers were presented two open-ended questions to allow them to 

share barriers they faced which were not presented in the instrument.  The analyses of 

the open-ended questions were conducted through the utilization of frequencies and 

percentages.    

3.   To determine the preferred learning style of the Oregon secondary agricultural 

education teachers, the utilization of frequencies and percentages of the participant’s 

learning type preference were used to determine the preferred learning type.   

4.   To determine if a relationship exists between the teacher’s perceptions of the 

barriers to computer-based technology integration and her or his level of integration, 

crosstab analysis was used to determine if there is a relationship between the teacher’s 

perceptions of barriers to computer-based technology and level of computer-based 

technology integration according to the KRTIS.  The cross tabulation provided a Chi-

square test for independence to determine the level of significance.   

5.   To determine if a relationship exists between the secondary agricultural 

education teacher’s preferred learning style and level of computer-based technology 

integration, the use of crosstab analysis was conducted on the teacher’s learning type as 

measured by the LTM instrument and level of computer-based technology integration as 
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measured by the KRTIS.  The cross tabulation provided the Chi-square test for 

independence to determine the level of significance.   

6.  To determine if a relationship exists between the secondary agricultural 

education teacher’s preferred learning style and her or his perceptions of the barriers 

towards computer-based technology integration, crosstab analysis was used to determine 

the relationship between the teachers’ perceptions of barriers and preferred learning 

types. The cross tabulation provided the Chi-square test for independence to determine 

the level of significance. 

7.  To determine the level of correlation between the secondary agriculture teacher’s 

level of computer-based technology integration and the selected demographic variables 

of: (a) age, (b) gender, (c) education level, (d) years of teaching, (e) school size, (f) high-

speed Internet at home, and (g) computer at home, the Pearson product-moment 

correlation coefficient was used to determine the level of significance and the level of 

correlation.  The sum of the KRTIS integration scale was used as the continuous variable 

to determine the level of integration (Kotrlik et al., 2003).  The demographic variables 

were used as correlational variables for the Pearson correlations (Alston, 2003).    
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Summary 

The focus of the research was to examine the relationship between the Oregon 

secondary agricultural education teachers’ level of computer-based technology 

integration, perceptions of barriers to computer-based technology integration, and 

learning style preferences.  Utilizing quantitative research methodology allowed for the 

research questionnaire development that would produce the data needed for the 

statistical analyses.  The research objectives were based on research needs as identified 

through the review of the literature.  The review of literature identified the key barriers 

to computer integration, which acted as the base for the researcher-developed Barriers to 

Computer-based Technology Integration instrument.   

The study utilized two survey-type research questionnaires administered to the 

secondary agricultural education teachers in the State of Oregon.  The first questionnaire 

(Appendices D & E) contained the KRTIS (Kotrlik et al., 2003; Appendix A) and the 

Barriers to Computer-based Technology Integration (Appendix B).  The second 

questionnaire contained the Learning Type Measure instrument (McCarthy, 1996; 

Appendix C).  

The researcher-developed instrument was first reviewed by a panel of experts 

(Appendix F) and pilot tested by a selection of Utah secondary agricultural education 

teachers because of the similar demographics between the Oregon and Utah teachers.  

The internal consistency reliability coefficient was estimated using Cronbach’s 

coefficient alpha.  Content and face validity were established upon review by the panel 
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of experts and pilot testing group.  All data related to this study were entered into 

Microsoft Excel and imported to SPSS 15 for statistical analysis.  Descriptive statistics 

(frequencies, percentages, and means), grand analysis of the mean, Chi-square crosstab, 

and Pearson product-moment correlation coefficient were used in the analysis. 
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CHAPTER IV.  RESULTS 

 
Chapter four presents the data collected through the use of the Kotrlik/Redmann 

Technology Integration Scale ([KRTIS] Kotrlik et al., 2003; Appendix A), Barriers to 

Computer-based Technology Integration instrument (Appendix B), and the Learning 

Type Measure  instrument([LTM] McCarthy, 1996; Appendix C).  Each research 

objective is addressed in separate sections with an explanation of the statistical analysis 

method that was used.  The remainder of the chapter provides a discussion based on 

analyses of the data in relation to the research objectives.   

The focus of this research within the Oregon agricultural education teachers 

population was to examine the relationship between the selected variables of: (a) the 

teacher’s level of computer-based technology integration, (b) the teacher’s perception of 

barriers associated with computer-based technology integration, and (c) the teacher’s 

preferred learning style.  The research objectives were: 

1. To determine the current level of computer-based technology integration by the 

Oregon secondary agricultural education teachers. 

2. To determine the perceptions the Oregon secondary agricultural education 

teachers have concerning the barriers associated with computer-based 

technology integration. 

3. To determine the preferred learning style of the Oregon secondary agricultural 

education teachers. 
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4. To determine if a relationship exists between the secondary agricultural 

education teacher’s perceptions of the barriers to computer-based technology 

integration and her or his level of integration. 

5. To determine if a relationship exists between the secondary agricultural 

education teacher’s preferred learning style and level of computer-based 

technology integration. 

6. To determine if a relationship exists between the secondary agricultural 

education teacher’s preferred learning style and her or his perceptions of the 

barriers towards computer-based technology integration. 

7. To determine the level of association between the teacher’s level of computer-

based technology integration and the demographic variables of: (a) age, (b) 

gender, (c) education level, (d) years of teaching, (e) school size, (f) high-speed 

Internet at home, and (g) computer at home. 

The Statistical Package for the Social Sciences (SPSS) 15.0 was used to perform 

statistical analyses for this study.  The alpha level was set a priori at 0.05.  The following 

analyses were performed to explore the participant demographics and research 

objectives. 
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Demographic Information 

Tables 7 through 13 present the means, standard deviations, frequencies, and 

percentages for the demographic/personal variables contained in the survey instrument.  

Table 7 presents demographic data of age and gender for the secondary agricultural 

education teachers in the State of Oregon.  The sample consisted of N = 118 agricultural 

teachers.  

Table 7 

Age and Gender of the Respondents (N = 118)  
Age (N = 118): Frequenc

y 

Mean SD 

Agricultural Education Teachers 118 33.0 11.7 

    

Gender (N = 118): Male Female Total 

Agricultural Education Teachers 

Total Percentage 

79 

66.9% 

39 

33.1% 

118 

 

 
The agricultural education teachers reported a mean age of 33 years.  The 

distribution by racial and ethnic identity of the secondary agricultural education teachers 

in the State of Oregon was very one dimensional with N = 116 (98.3%) of the 

participants representing the “White” racial group.  Two (1.7%) respondents were 

identified as “Hispanic.”  There were no participants who reported that their racial/ethnic 

identity was described as “African,” “Asian,” “Middle Eastern,” “Native  
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American,” or “Other.”  The percentage of respondents identifying with each category 

of racial/ethic identity is provided in Table 8. 

Table 8 

Distribution of Racial/Ethnic Identity of Respondents (N =  118) 

Racial Ethnic Identity Frequency  Percentage  
White 116  98.3%  
Hispanic 2  1.7%  
African  0  0.0%  
Asian 0  0.0%  
Middle Eastern 0  0.0%  
Native American 0  0.0%  
Other  0 0.0%  
Total  118  100%  
 

The participants in this study were asked to provide their highest level of 

education attained (Table 9).  Ninety-four (79.7%) of the secondary agricultural 

education teachers in this study had at least a masters degree and 24 (20.3%) held a 

bachelor’s degree.  Thirty-two (27.1%) of the teachers had a masters degree plus 30 

credits, and one (.85%) participant had a doctorate degree.   

Table 9 

Highest Degree Earned by Respondents (N = 118) 

Educational degree earned Frequency Percent 
Bachelor   24 20.3% 
Masters   61 51.7% 
Masters  plus 30 credits 32 27.1% 
Doctorate    1 0.9% 
Total 118 100% 
Note.  Frequency = number of agriculture teachers who earned the respective degrees 
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Teachers were also asked how many years of experience they had teaching 

agricultural education (Table 10).  Seventy-four (62.7%) teachers had been teaching 10 

years or less; of these 74 teachers, 34 (28.8%) had been teaching less than four years.  

Twenty-two (18.6%) of the teachers had been in the profession between 11 - 20 years, 

and 22 (18.6%) of the participants had 21 or more years of service.    

Table 10 

Years of Teaching Experience of the Respondents (N = 118) 

How many years have you taught agricultural education? 
Years taught Total Percent 
First Year  11 9.3% 
1-3 Years 23 19.5% 
4-10 years 40 33.9% 
11-20 years 22 18.6% 
21+ years 22 18.6% 
Total 118 100% 

 
The teachers were asked what the population of students was within their school 

(Table 11).  Forty-one (34.8%) of the respondents were employed in a school with less 

than 250 students.  The data presented 24 (20.3%) teachers who were teaching within 

schools of 251 to 500 students, and 24 (20.3%) teachers were in a school with 500 to 

1,000 students.  Schools with the population between 1,000 and 1,500 students 

represented the smallest proportion of teachers 14 (11.9%).  The largest schools 

containing more than 1,500 students had 15 (12.7%) teachers in the study. 
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Table 11 

Student Enrollment Population at Participating Schools (N = 118) 
Population of School Total Percent 
Less than 250 students 41 34.8% 
Between 251 and 500 students 24 20.3% 
Between 500 and 1,000 students 24 20.3% 
Between 1,000 and 1,500 students 14 11.9% 
More than 1,500 students 15 12.7% 
Total 118 100% 

 
In addition to personal and demographic variables, the secondary agricultural 

education teachers were asked to indicate curricular subjects that they had taught within 

the last two years, other than agricultural or natural resources related curriculum.  Table 

12 provides frequencies and percentages of the number of agriculture teachers teaching 

non-agricultural curricula as part of their assigned instructional duties.  The research 

instrument did not ask the participants the total number of courses in a given curricular 

area.   

The participants had taught a variety of non-agricultural courses in vocationally 

related areas and traditional academic curricula.  The closely related vocational 

curriculum areas consisted of welding, woodworking, construction, automotive, and 

drafting/auto CAD.  There were five vocational curriculum areas that would be 

considered separate and independent from the agricultural education curriculum (e.g., 

computer applications, technology education, business, health occupations, and family 

and consumer sciences), and nine core academic and other curricula areas ranging from 

leadership to career education.   
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The agricultural education teachers reported “Welding other than agricultural 

mechanics” more than any other curricular area with a frequency of 42 (35.6%), 

followed by “Woodworking/carpentry other than agricultural mechanics” with a 

frequency of 29 (24.6%).  The most frequent non-agricultural curricula taught in the core 

academic and/or non-vocational related curriculum was leadership with 23 (19.5%) 

teachers responding, science had 19 teachers respond (16.1%), and the curriculum area 

of math produced 14 (8.5%) participants indicating that they had taught math in the last 

two years. 

Table 12 
 
Respondents’ Instructional Assignment of Non-agricultural Related Curriculum (N = 
118) 

What other teaching assignments have you had in the last two years?  

 Frequency 

Percent of 
total 

teachers  
(N = 118) 

Closely related vocational curricula    
Welding other than Agricultural Mechanics 42 35.6% 
Woodworking/carpentry other than Agricultural 
Mechanics 29 24.6% 
Construction other than Agricultural Mechanics 14 11.9% 
Automotive other than Agricultural Mechanics 6 5.1% 
   
Vocational curricula independent from the agricultural 
education curriculum   
Computer Applications 10 8.5% 
Technology Education 5 4.2% 
Business 3 2.5% 
Health Occupations 2 1.7% 
Family and Consumer Sciences 1 0.8% 
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Table 12 (continued).  Respondents’ Instructional 
Assignment of Non-agricultural Related Curriculum (N 
= 118)   

 Frequency 

Percent of 
total 

teachers  
(N = 118) 

Core academic and/or other curricula   
Leadership 23 19.5% 
Science 19 16.1% 
Math 14 11.9% 
English 3 2.5% 
Social Studies 3 2.5% 
Physical Education 2 1.7% 
Special Education 1 0.8% 
Fine Arts (Music, Art) 0 0.0% 
Foreign Language 0 0.0% 
   
Other self-identified subjects:   
Senior Transition 5 4.2% 
Drafting/Auto CAD 4 3.4% 
Career Education 2 1.7% 
Total 188  

Note.   Frequency = number of teachers per curricular area 
 

Additional demographic data were collected in an attempt to establish computer 

and home Internet access.  The participants were asked if they had high-speed Internet at 

home and asked to indicate if they had a computer at home.  Table 13 presents 

frequencies for high-speed Internet access at home for the agricultural education 

teachers.  A majority, 68 (61.3%) of the teachers, had high-speed Internet in their homes.  

Forty-three (38.7%) of the teachers reported having dial-up or slow Internet connection 
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in their homes.  Ninety-four percent (N = 111) of the participants had a computer at 

home.   

Table 13 

Computer Access and Internet Connection at Home of Respondents (N = 118) 

Do you have cable, satellite or DSL Internet connection at home? 
 Yes Percent No Percent Total 
High-speed Internet 68 61.3% 43 38.7% 111 
      
Computer at home 111 94.1% 7 5.9% 118 

Objective One   

In order to determine the current level of computer-based technology integration 

by the Oregon secondary agricultural education teachers, participants filled out the 

combined KRTIS and researcher-developed Barriers to Computer-based Technology 

Integration instruments (Appendices D & E).  The questionnaire contained two separate 

constructs: (a) the level of computer-based technology integration, and (b) perceived 

barriers to computer-based technology integration.  The level of integration construct 

was measured by the KRTIS (Kotrlik et al., 2003).  The KRTIS utilized a five-point, 

forced-choice Likert-type scale (1 = Not like me at all, 2 = very little like me, 3 = 

somewhat like me, 4 = very much like me, and 5 = just like me).  Using descriptive 

statistical methods, mean scores and standard deviations were calculated.  Analysis of 

the grand mean identified the level of activity within each of the four distinct and 

independent phases on the KRTIS: (a) exploration, (b) experimentation, (c) adoption, 

and (d) advanced integration (Kotrlik et al., 2003).  Table 14 presents the means, 
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standard deviations, frequency, and percent of the participants’ most active area in the 

KRTIS phases of computer-based technology integration.  

Table 14 
 
Level of Computer-based Technology Integration of the Respondents (N = 118) 
 M SD Most 

Active 
Percent 

Subscale: Exploration (5 statements in subscale) 
grand mean 

3.1 .78 23 19.5% 

Subscale: Experimentation (9 statements in 
subscale) grand mean 

2.0 .53 9 7.6% 

Subscale: Adoption (16 statements in subscale) 
grand mean 

3.6 .67 81 68.6% 

Subscale: Advanced Integration (4 statements in 
subscale) grand mean 

2.3 .68 5 4.2% 

Note.  Scale: 1 = Not Like Me at All, 2 = Very Little Like Me, 3 = Somewhat Like Me, 
4 = Very Much Like Me, and 5 = Just Like Me. 
 

The data identified the phase of Adoption – Using Computer-Based Technology 

Regularly (M = 3.6, SD = .67) and Exploration – Thinking About Using Computer-

Based Technology (M = 3.1, SD = .78) as “Somewhat Like Me.”  In the phase of 

Advanced Integration – Innovative Use of Computer-Based Technology (M = 2.3, SD = 

.68), the teachers perceived this area as “Very Little Like Me.”  The teachers least 

identified with the phase of Experimentation – Beginning to Use Computer-Based 

Technology (M = 2.0, SD = .53) as being “Very Little Like Me” and “Not Like Me at 

All.”  The participants identified most with the phase of Adoption – Using Computer- 
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Based Technology Regularly (M = 3.6, SD = .67) which accounted for 69% of the 

population.    

Objective Two 

The goal of objective two was to determine the perceptions the Oregon 

secondary agricultural education teachers have concerning the barriers associated with 

computer technology integration.  Participants were asked their perceptions in relation to 

19 statements concerning potential barriers associated with computer-based technology.  

Table 15 presents the means, standard deviations, and rankings for the various barriers 

as they relate to secondary agricultural education programs in Oregon.  For the purpose 

of data analysis, readers should interpret the scale for Table 15 utilizing the following 

specifications: 1 - 1.49 = Strongly Disagree, 1.50 - 2.49 = Disagree, 2.50 - 3.49 = 

Undecided, 3.50 - 4.49 = Agree, 4.50 - 5.00 = Strongly Agree.   
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Table 15 

Respondents’ Perceptions of Barriers Associated with Computer-Based Technology 
Integration (N = 118) 
Barriers Mean SD Rank
The financial costs  3.99 .99 1 
The financial cost of software  3.91 1.00 2 
The financial cost of hardware  3.91 1.08 3 
The availability of computers for the number of students 
in my classes.   

3.81 1.27 4 

Having enough time to develop lessons that utilize 
computers. 

3.36 1.28 5 

Scheduling enough class time for students to use 
computers.  

3.33 1.29 6 

The lack of facilities designed to take advantage of new 
computer-based technologies. 

3.32 1.30 7 

The lack of time to master the emerging computer-based 
technologies for the classroom.  

3.24 1.27 8 

The availability of effective instructional software for the 
courses I teach.  

3.15 1.15 9 

The lack of technical support to maintain my computer 
equipment. 

2.92 1.30 10 

The reliability of the Internet at my school. 2.63 1.27 11 
My lack of training in computer-based instructional 
technology. 

2.53 1.33 12 

The lack of support from peers in the adoption of 
computer-based instructional technology. 

2.48 1.04 13 

My ability to integrate computers in the teaching process. 2.42 1.10 14 
My students’ ability to use computers in the learning 
process. 

2.34 1.03 15 

The lack of administrative support for integration of 
computer-based instructional technology. 

2.25 1.11 16 

Access to the Internet at my school. 2.23 1.28 17 
My students’ lack of interest. 2.18 1.03 18 
My lack of interest. 1.73 .91 19 

Note.  Based on scale 1 = Strongly Disagree, 2 = Disagree, 3 = Undecided, 4 = 
Agree, 5 = Strongly Agree 
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The teachers were undecided on the following eight statements regarding the 

perceived barriers to computer-based technology integration in their secondary 

agricultural education programs: (a) having enough time to develop lessons that utilize 

computers, (b) scheduling enough class time for students to use computers, (c) the lack 

of facilities designed to take advantage of new computer-based technologies, (d) the lack 

of time to master the emerging computer-based technologies for the classroom, (e) the 

availability of effective instructional software for the courses I teach, (f) the lack of 

technical support to maintain my computer equipment, (g) the reliability of the Internet 

at my school, and  (h) my lack of training in computer-based instructional technology.   

The teachers were in agreement with the identification of four barriers to 

integration: (a) the financial costs, (b) the financial cost of software, (c) the financial cost 

of hardware, and (d) the availability of computers for the number of students in my 

classes.  The teachers disagreed that the following seven statements were barriers: (a) 

the lack of support from peers in the adoption of computer-based instructional 

technology, (b) my ability to integrate computers in the teaching process, (c) my 

students’ ability to use computers in the learning process, (d) the lack of administrative 

support for integration of computer-based instructional technology, (e) access to the 

Internet at my school, (f) my students’ lack of interest, and (g) my lack of interest.  The 

Oregon secondary agricultural education teachers had the strongest disagreement with 

the potential barrier of “My lack of interest” (M = 1.73, SD = .91).   
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The participants were invited to respond to two open-ended questions indicating 

other barriers that were not identified by the research instrument which could be specific 

to the population.  The first question, “What other factors limit your use of computer-

based technology integration?” elicited a response from 52 (44.1%) of the participants 

(Table 16).  The responses contained 11 barriers identified by the teachers: (a) facility 

and space related issues, (b) time, (c) instructor knowledge, (d) access, (e) computer 

filters or access blocking software, (f) inappropriate student behavior, (g) cost, (h) 

school computer-based technology level, (i) computer technology support, (j) students’ 

ability, and (k) student access to computer at home.  The barrier of time contained 

several sub-categories ranging from time to schedule facilities, to time to implement 

computer-based technology.  Nine of the eleven items identified were contained within 

the barriers construct of the survey instrument.  Two items listed by the teachers were 

not part of the survey instrument: computer filters or access blocking software (N = 5) 

and student access to computer at home (N = 1).  The open-ended barrier question failed 

to produce a significant number of responses for additional barriers to be considered in 

the statistical analysis.   
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Table 16 
 
Other Factors Limiting Computer-based Technology Integration (N = 52) 
Barriers Count 
Facility and space related issues 20 
Time 15 
Instructor knowledge 8 
Access 7 
Computer filters or access blocking software 7 
Inappropriate student  behavior 6 
Cost 5 
School computer-based technology level 4 
Computer technology support 4 
Students ability 3 
Student access to computer at home 1 
Total 80 

 
At the end of the survey, participants had the opportunity to share additional 

comments.  The most common responses from the 17 participants who commented dealt 

with confidence in computer-based technology utilization (Appendix U).  One teacher 

described his/her experience in this way: 

 “I have been using computer technology for years. I am way ahead of the other  
teachers in my school on the use of technology. All of my lesson plans have been  
converted to the computer a long time ago.”  
 

Another said:  
 
“I use technology almost every day.  I post a word of the day using power point.  
I have had students develop power points to share with their class to help them 
teach their peers about a subject.  I think that technology is a very valuable 
teaching tool which I use.” 
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In addition to the testimonials of technology use, several teachers expressed 

frustration with the lack of facilities and equipment to effectively implement computer-

based technology.  A teacher stated, “I wish that I could have 20 computers in my room, 

but my building leadership is of the opinion that 13 computers (available in the library) 

is sufficient for the entire student body (700+) to use.”  The teachers who commented on 

this question were voicing their commitment to teaching and presented a desire for more 

technology integration. 

Objective Three 

Objective three was to determine the preferred learning style of the Oregon 

secondary agricultural education teachers.  Table 17 presents the gender, frequency, and 

percentage of the participants’ learning type preference.  The results indicated that 80 

(67.8%) of the secondary agricultural education teachers had the preferred learning type 

of the Type 3 – common sense learners.  The difference between male and female 

genders within the Type 3 – common sense learning was that there were 19 females or 

52.8% of the female sample who identified Type 3 as their most-preferred method of 

learning.  The males with 61 or 77.2% of the male population exhibited preference for 

the Type 3 – common sense learning.  Both males and females exhibited more of a 

preference for common sense learning.   
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Table 17 

Preferred Learning Types and Gender of the Participants (N = 118) 
  Learning Type Total 
    Type 1  Type 2 Type 3 Type 4    
Sex Male Count 6 5 61 7 79 
    % within sex 7.6% 6.3% 77.2% 8.9% 100.0% 
    % of total 5.1% 4.2% 51.7% 5.9% 67.0% 
  Female Count 10 7 19 3 39 
    % within sex 27.8% 19.4% 52.8% 8.3% 100.0% 
    % of total 8.5% 5.9% 16.1% 2.5% 33.0% 
Total Count 16 12 80 10 118 
  % of total 13.6% 10.2% 67.8% 8.5% 100.0% 

Note.  LTM Learning Types: Type 1 – Imaginative Learners, Type 2 – Analytical 
Learners, Type 3 – Common Sense Learning, and Type 4 – Dynamic Learners.  
 

The learning Type 1– imaginative learners and Type 2 – analytical learners were 

closely matched in the overall preference for learning.  Type 1 – imaginative learners 

had 16 (13.6%) of the participants exhibiting this preference.  Type 2 – analytical 

learners was the third most dominate learning type with 12 (10.2%) of the participants 

exhibiting Type 2 learner preferences.  The female teachers had a greater preference for 

Type 1 – imaginative learning than that of the males in the sample.  The difference 

between male and female was 10 (27.8%) of the female sample preferred Type 1 while 

only 6 males (7.6%) of the sample preferred Type 1.   The gender difference between 

Type 2 – analytical was that there were 7 females (19.4% of females) in the sample who 

preferred Type 2 while only 5 males (6.3% of males) indicated a Type 2 – analytical 

learning type preference.  The preferred learning type that produced the least number of 

teachers within the study was the Type 4 – dynamic learners with 10 (8.5%) of the total 

participants exhibiting dynamic learning preferences. 
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Overall, both male and female teachers identified Type 3 – common sense 

learning as their most-preferred method for knowledge assimilation.  A 2 x 4 Chi-square 

test for independence revealed a significant difference x2 (N = 118) = 12.9, p = .005 

suggesting that there was a relationship between gender and preferred learning type 

(Table 18).  The nature of descriptive statistics and nominal/categorical data does not 

make it possible to present the significant variables, yet it does open the door for further 

research in the area of gender and learning types and research to be conducted to 

determine the specific relationship within this population. 

Table 18 

Pearson Chi-Square Test for Independence of Learning Type Preference and Gender of 
the Participants  (N = 118)  
  Value df Assumption 

Significance 
(2-sided) 

Pearson Chi-square 12.9 3 .005 
    
Number of valid cases 118   

 

Objective Four 

The goal of objective four was to determine if a relationship exists between the 

perceptions of the barriers to computer-based technology integration and her or his level 

of integration.  Table 19 presents the crosstab analysis of the Oregon secondary 

agricultural education teachers’ perceptions of barriers to computer-based technology 

and level of computer-based technology integration according to the KRTIS.  The data 

concerning barriers based on the grand analysis of the means produced four common 
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barriers identified by the researcher: (a) cost, (b) access, (c) support and (d) 

time/training.  Ten participants had an identical mean score within two of the barrier 

sub-groups mean scores (e.g., participant had the same mean score for two of the barrier 

items).  A category titled “sharing of two barriers” was created for the crosstab analysis 

purposes.  The cross tabulation provided the Chi-square test for independence.
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Table 19 
 
Crosstab Analysis for the Participants’ Phase of Computer-based Technology Integration and 
Perceptions of Barriers to Computer-based Technology Integration (N = 118) 

KRTIS Phases  
 
 

 
Barrier   Total 

  

Cost Access Support 
Time/ 

Training 

Sharing 
of two  
barriers Total 

Count 17 0 0 4 2 23 
% within KRTIS 73.9% 0% 0% 17.4% 8.7% 100.0%
% within Barrier 21.5% 0% 0% 18.2% 20.0% 19.5%

KRTIS phase 1 
Exploration 

% of Total 14.4% 0% 0% 3.4% 1.7% 19.5%
Count 6 0 0 3 0 9 
% within KRTIS 66.7% 0% 0% 33.3% 0% 100.0%
% within Barrier 7.6% 0% 0% 18.8% 0% 7.6%

KRTIS phase 2 
experimentation 
 

% of Total 5.1% 0% 0% 2.5% 0% 7.6%
Count 55 5 1 14 6 81 
% within KRTIS 67.9% 6.2% 1.2% 17.3% 7.4% 100.0%
% within Barrier 69.6% 83.3% 100% 63.6% 60.0% 68.6%

KRTIS phase 3 
adoption 
 

% of Total 46.6% 4.2% 0.8% 11.9% 5.1% 68.6%
Count 1 1 0 1 2 5 
% within KRTIS 20.0% 20.0% 0% 20.0% 40.0% 100.0%
% within Barrier 1.3% 16.7% 0% 4.5% 20.0% 4.2%

KRTIS phase 4 
advanced 
integration 

% of Total 0.8% 0.8% 0% 0.8% 1.7% 4.2%
 Count 79 6 1 22 10 118 
 % of Total 66.9%    5.1% 0.8% 18.6% 8.5% 100.0% 
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The researcher identified the concern for the low cell counts and the assumptions 

associated with the crosstab analysis.  With a high response rate (97.5%) and the specific 

nature of this study, crosstab analysis even with low cell counts was deemed appropriate.  

The decision to proceed was based upon the consultation with R. Tarpley (personal 

communication, May 18, 2007), W. Courtney (personal communication, May 17, 2007), 

and the Oregon State University Statistics Department (X. Liu, personal communication, 

May 16, 2007).  The low cell counts were noted and cross tabulation analysis proceeded.    

The 4 x 5 Chi-square test of independence revealed there was no significance 

within the data set (Table 20).  The x2 (N = 118) = 14.2, p = .29 suggested that there was 

no significance in relationship between the area of most activity concerning the 

perceptions of barriers and phase of computer-based technology integration.   

Table 20 
 
Pearson Chi-Square Test for Independence for the Participants’ Perceptions of the 
Barriers and Phase of Computer-based Technology Integration (N = 118) 

Chi-square tests Value df 

Assumption 
Significance   

(2-sided) 
Pearson Chi-Square 14.2 12 .29 
    
Number of Valid Cases 118   

 
Table 21 presents the Pearson product-moment correlation coefficient between 

the mean of the barriers sub-scale and the secondary agricultural education teacher’s 

level of computer-based technology integration (Kotrlik et al., 2003).  The Pearson 

correlation provided a medium negative correlation with a significant relationship  
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(r = -.355, N = 118, p <.0001) between the perception of barriers and level of computer-

based technology integration by the secondary agricultural education teacher.   

Table 21 

Pearson Product-Moment Correlation Coefficient Between the Barriers and the Level of 
Computer-Based Technology Integration 

 
Pearson 

Correlation 
Assumption Significance

Barriers -.355* .000 
*p = <.0001 Correlation is significant at the 0.01 level (Pearson). 

Objective Five 

The goal of objective five was to determine if a relationship exists between the 

secondary agricultural education teacher’s preferred learning style and level of 

computer-based technology integration.  Table 22 presents the crosstab analysis of the 

Oregon secondary agricultural education teachers’ learning types according to the LTM 

model and level of computer-based technology integration according to the KRTIS.  The 

cross tabulation provided the Chi-square test for independence.   

Again, the researcher identified the concern for the low cell counts and the 

assumptions associated with the crosstab analysis.  With a high response rate (97.5%) 

and the specific nature of this study, crosstab analysis even with low cell counts was 

deemed appropriate.  The decision to proceed was based upon the consultation with R. 

Tarpley (personal communication, May 18, 2007), W. Courtney (personal  
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communication, May 17, 2007), and the Oregon State University Statistics Department 

(X. Liu, personal communication, May 16, 2007).  The low cell counts were noted and 

cross tabulation analysis proceeded.   

Table 22 

Crosstab Analysis for the Learning Type Preference and Phase of Computer-based 
Technology Integration (N = 118) 

  Learning Types  

  Type 1 Type 2 Type 3 Type 4 Total 
Count 5 2 16 0 23 
% within KRTIS 21.7% 8.7% 69.6% 0% 100.0%
% within LTM 31.3% 16.7% 20.0% 0% 19.5%

KRTIS phase 1 
exploration 

% of Total 4.2% 1.7% 13.6% 0% 19.5%
Count 1 0 5 3 9 
% within KRTIS 11.1% 0% 55.6% 33.3% 100.0%
% within LTM 6.3% 0% 6.3% 30.0% 7.6%

KRTIS phase 2 
experimentation 
 

% of Total .8% 0% 4.2% 2.5% 7.6%
Count 10 9 56 6 81 
% within KRTIS 12.3% 11.1% 69.1% 7.4% 100.0%
% within LTM 62.5% 75.0% 70.0% 60.0% 68.6%

KRTIS phase 3 
adoption 
 

% of Total 8.5% 7.6% 47.5% 5.1% 68.6%
Count 0 1 3 1 5 
% within KRTIS 0% 20.0% 60.0% 20.0% 100.0%
% within LTM 0% 8.3% 3.8% 10.0% 4.2%

KRTIS phase 4 
advanced 
integration 
 
 

% of Total 0% .8% 2.5% .8% 4.2%

 Total Count 16 12 80 10 118 
 % of Total 13.6% 10.2% 67.8% 8.5% 100.0%

 
The 4 x 4 Chi-square test of independence revealed there was no significance 

within the data set (Table 23).  The x2 (N = 118) = 13.13, p = .157 suggested that there 

was no significance in relationship between preferred learning type and phase of 

computer-based technology integration.   

Table 23 
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Pearson Chi-Square Test for Independence of Learning Type Preference and Phase of 
Computer-based Technology Integration of the Participants (N = 118) 

Chi-square tests Value df 

Assumption 
Significance   

(2-sided) 

Pearson Chi-square 13.1 9 .157 
   
Number of valid cases 118   

 
The research data did not provide a significant relationship between the Oregon 

secondary agricultural education teachers’ level of computer-based technology 

integration and preferred learning style. 

Objective Six 

The goal of objective six was to determine if a relationship exists between the 

secondary agricultural education teacher’s preferred learning style and her or his 

perceptions of the barriers towards computer-based technology integration.  Table 24 

presents the crosstab analysis of the Oregon secondary agricultural education teachers’ 

preferred learning types and perceptions of barriers.  The cross tabulation provided the 

Chi-square test for independence. 
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Table 24 

Oregon Secondary Agricultural Education Teachers' Learning Type Preference and 
Perceptions of Barriers (N = 118) 
 Barrier Learning Types Total 
  Type 1 Type 2 Type 3 Type 4  

Count 10 11 50 8 79 
% within 
barrier 

12.7% 13.1% 63.9% 10.1% 100.0% 

% within LTM 62.5% 91.7% 62.5% 80.0% 66.9% 

Cost 
  
  
  

% of total 8.5% 9.3% 42.4% 6.8% 66.9% 
Count 1 0 5 0 6 
% within 
barrier 

16.7% 0% 83.3% 0% 100.0% 

% within LTM 6.3% 0% 6.3% 0% 5.1% 

Access 
  
  

% of total .8% 0% 4.2% 0% 5.1% 
Count 0 0 1 0 1 
% within 
barrier 

0% 0% 100.0% 0% 100.0% 

% within LTM 0% 0% 1.3% 0% .8% 

Support 
  
  
  

% of total 0% 0% 0.8% 0% .8% 
Count 5 0 17 1 22 
% within 
barrier 

18.2% 0% 77.3% 0% 100.0% 

% within LTM 25.0% 0% 21.3% 0% 18.6% 

Time 
  
  
  

% of total 3.4% 0% 14.4% 0% 18.6% 
Count 1 1 7 1 10 
% within 
barrier 

10.0% 10.0% 70.0% 10.0% 100.0% 

% within LTM 6.3% 8.3% 8.8 10.0% 8.5% 

Sharing of  
two  
barriers  

% of total .8% .8% 5.9% .8% 8.5% 
 Total Count 16 12 80 10 118 
 % of Total 13.6% 10.2% 67.8% 8.5% 100.0% 

 
Again, the researcher identified the concern for the low cell counts and the 

assumptions associated with the crosstab analysis.  With a high response rate (97.5%) 

and the specific nature of this study, crosstab analysis even with low cell counts was 

deemed appropriate.  The decision to proceed was based upon the consultation with R. 
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Tarpley (personal communication, May 18, 2007), W. Courtney (personal 

communication, May 17, 2007), and the Oregon State University Statistics Department 

(X. Liu, personal communication, May 16, 2007).  The low cell counts were noted and 

cross tabulation analysis proceeded.  The 4 x 5 Chi-square test for independence 

revealed there was no significance within the data set (Table 25).  The x2 (1, N = 118) = 

6.87, p = .865 suggested that there was no significance in the relationship between the 

level of magnitude of the barriers identified by the teachers and the preferred learning 

type of the teachers.   

Table 25 

Pearson Chi-Square Test for Independence of the Learning Type Preference and 
Perceptions of Barriers to Computer-based Technology Integration of the Participants  
(N = 118) 

Chi-square tests Value df 

Assumption 
Significance   

(2-sided) 
Pearson Chi-Square 6.9 12 .87 
    
Number of Valid Cases 118   

Objective Seven 

The goal of objective seven was to determine the level of correlation between 

selected demographic variables and the secondary agricultural education teacher’s level 

of computer-based technology integration.  Table 26 presents the Pearson product-

moment correlation coefficient between selected demographic variables and the 

secondary agricultural education teacher’s level of computer-based technology 

integration.  The sum of the KRTIS integration scale was used as the continuous variable 
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to determine level of integration (Kotrlik et al., 2003).  The following demographic 

variables were used as correlational variables: (a) age, (b) gender, (c) education level, 

(d) years of teaching, (e) school size, (f) high-speed Internet at home, and (g) computer 

at home.  The demographic variables were dichotomously coded 1 and 2 respectively for 

the Pearson correlations (Alston, 2003).  The age variable was scaled 1 = less than 35 

years of age, and 2 = more than 35 years of age.  Gender was coded 1 = male, and 2 = 

female.  The education variable was scaled 1 = bachelors degree, and 2 = masters 

degree, masters plus 30 credits, or Doctorate degree.  Years of teaching was coded 

dichotomously as 1 = 10 years or less of teaching, and 2 = more than 10 years teaching.  

School size was coded 1 = less than 250 students, and 2 = more than 250 students.  

High-speed Internet at home was scaled as 1 = yes, and 2 = no.  The availability of a 

computer at home was coded as 1 = yes, and 2 = no.   

The analysis of the Pearson correlations between selected demographic variables 

and level of computer-based technology integration produced negligible to low 

correlation, with no significance for the selected variables.  Age (r = .148, N = 118) and 

size of school’s student population (r = .104, N = 118) provided a small correlation.  

Older teachers, 35 years of age and older, had a higher level of integration, and teachers 

in larger schools, schools with more than 250 students enrolled, had a higher level of 

integration.  According to Cohen (1988), these results indicate a small correlation.  

Overall there was very little correlation between the following selected demographics 

and the teacher’s level of computer-based technology integration: (a) gender, (b) 

education level, (c) years of teaching, (d) high speed Internet at home,  and (e) 
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availability of computer at home.   

Table 26 

Summary of Correlations Between Selected Demographic Variables and the Level of 
Computer-Based Technology Integration of the Participants 

 

Pearson 
Correlation 
Coefficient 

Assumption Significance

Age .148 .109 
Gender -.044 .636 
Education level  -.060 .517 
Years of teaching .044 .637 
School size  .104 .264 
High speed Internet at home .013 .889 
Computer at home -.006 .946 
Note.   Age: 1 = <35, 2 = >35. Gender 1 = Male, 2 = Female.  Education:  1 = 
Bachelors Degree, 2 = Masters or more. Years of teaching: 1 =  <10 years, 2 = >10 
years.  School size: 1 =  <250 students, 2 = >250 students.  High-speed Internet at 
home: 1 = Yes, 2 = No.  Computer at home: 1 = Yes, 2 = No.   

Summary 

Chapter 4 reports the data collected using two survey-type questionnaires 

administered to the secondary agricultural education teachers in the State of Oregon.  

The first questionnaire (Appendices D & E) contained the Kotrlik/Redmann Technology 

Integration Scale (Appendix A) and the researcher-developed Barriers to Computer-

based Technology Integration instrument (Appendix B).  The second questionnaire 

contained the Learning Type Measure (Appendix C) instrument to determine the 

teacher’s preferred learning type.   
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The purpose of objective one was to determine the teacher’s current level of 

computer-based technology integration in her or his secondary agricultural education 

program.  The KRTIS instrument was used to determine what phase or level of 

integration the teacher was most active in.  The phases ranged from (a) Exploration – 

Thinking About Using Computer-Based Technology, (b) Experimentation – Beginning 

to Use Computer-Based Technology, (c) Adoption – Using Computer-Based 

Technology Regularly, and (d) Advanced Integration – Innovative Use of Computer-

Based Technology.  The data indicates that the teachers were most active in the phase of 

adoption – using computer-based technology and least active in the area of 

experimentation – beginning to use computer-based technology.    

The purpose of objective two was to determine the perceptions the Oregon 

secondary agricultural education teachers have concerning the barriers associated with 

computer-based technology integration.  The teachers perceived four barriers to 

integration as the primary obstacles: (a) financial costs, (b) financial cost of software, (c) 

financial cost of hardware, and (d) availability of computers for the number of students 

in their classes.  The teachers disagreed with the following seven items listed as barriers: 

(a) the lack of support from peers in the adoption of computer-based technology, (b) my 

ability to integrate computers in the teaching process, (c) my students’ ability to use 

computers in the learning process, (d) the lack of administrative support for integration 

of computer-based instructional technology, (e) access to the Internet at my school, (f) 

my students’ lack of interest, and (g) my lack of interest.  These seven items belong to 

the sub-construct of ability and interest.  The results indicated that the teachers perceived 



 
 

 

111

the ability, interest, and support of themselves and their students to incorporate 

computer-based technology in their instructional practices.  The Oregon secondary 

agricultural education teachers had the strongest disagreement with the potential barrier 

of “My lack of interest” (M = 1.73, SD = .91).   

The purpose of objective three was to identify the preferred learning style of the 

Oregon secondary agricultural education teachers, based upon the LTM instrument 

administered during the 2006 – 2007 academic school year.  The LTM instrument 

consisted of: (a) Type 1 – imaginative learners, (b) Type 2 – analytical learners, (c) Type 

3 – common sense learners, and (d) Type 4 – dynamic learners.  Over two-thirds 

(67.8%) of the participants were Type 3 – common sense learners.  The least identified 

learning type was Type 4 – dynamic learners with 8.5% exhibiting this learning 

preference.  The dynamic learners are the big thinkers who are easily distracted onto the 

next big idea (McCarthy, 1990).   

The data indicated a significant difference between male and female learning 

types based up the 2 x 4 Chi-square test of independence (x2, N = 118, r = 12.91, p = 

.005), suggesting that there was a relationship between gender and preferred learning 

type.   

The purpose of objective four was to determine if a relationship exists between 

the individual secondary agricultural education teacher’s perceptions of the barriers to 

computer-based technology integration and her or his level of integration.  The data  

concluded that there was no significance in relationship between the area of most 

activity concerning the perceptions of barriers and the teacher’s phase of computer-
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based technology integration.   

The purpose of objective five was to examine the relationship between the 

secondary agricultural education teacher’s preferred learning style and level of 

computer-based technology integration.  The data indicated there was not a significant 

relationship between the teachers’ phase of computer-based technology integration and 

their preferred learning style.   

The purpose of objective six was to determine if a relationship exists between the 

secondary agricultural education teacher’s preferred learning style and her or his 

perceptions of the barriers towards computer-based technology integration.  The results 

indicated that there was no significance in relationship between the level of magnitude 

of the barriers identified by the teachers and the preferred learning type of the teachers.     

The purpose of objective seven was to determine the level of correlation between 

selected demographic variables and the secondary agricultural education teacher’s level 

of computer-based technology integration.  The results indicated that there was no 

significance in relationship between the sum of the integration scale and the selected 

demographic variables of: (a) age, (b) gender, (c) education level, (d) years of teaching, 

(e) school size, (f) availability of high-speed Internet at home, and (g) availability of 

computer at home.  The analysis produced negligible to low correlation, with no 

significance for the selected variables.  A small correlation was shown between older 

teachers, 35 years of age and older, and a higher level of integration, and teachers at 

larger schools, schools with more than 250 students enrolled, and a higher level of 

integration.  Overall, a negligible to low correlation was produced in the following 
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variables: (a) gender, (b) education level, (c) years of teaching, (d) availability of high-

speed Internet at home, and (e) availability of computer at home.  
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CHAPTER V.  SUMMARY, FINDINGS, CONCLUSIONS, DISCUSSION, AND 
RECOMMENDATIONS 

Summary 

 Chapter 4 discussed the statistical analysis of data and the results of the research.  

This chapter presents: (a) summary of the procedures, (b) findings, (c) conclusions, (d) 

discussion, and (e) recommendations developed as a result of the study. 

 The purpose of this exploratory, quantitative study involving Oregon secondary 

agricultural education teachers was to determine whether there was a relationship 

between the level of computer-based technology integration, perceptions of barriers to 

computer-based technology integration, and learning types.  The research objectives that 

guided the study were: 

1. To determine the current level of computer-based technology integration by the 

Oregon secondary agricultural education teachers. 

2. To determine the perceptions that Oregon secondary agricultural education 

teachers have concerning the barriers associated with computer-based 

technology integration. 

3. To determine the preferred learning style of the Oregon secondary agricultural 

education teachers. 
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4. To determine if a relationship exists between the secondary agricultural 

education teacher’s perceptions of the barriers to computer-based technology 

integration and her or his level of integration. 

5. To determine if a relationship exists between the secondary agricultural 

education teacher’s preferred learning style and level of computer-based 

technology integration. 

6. To determine if a relationship exists between the secondary agricultural 

education teacher’s preferred learning style and her or his perceptions of the 

barriers towards computer-based technology integration. 

7. To determine the level of association between the teacher’s level of computer-

based technology integration and the demographic variables of: (a) age, (b) 

gender, (c) education level, (d) years of teaching, (e) school size, (f) high-speed 

Internet at home, and (g) computer at home. 

The population for this study consisted of all secondary agricultural education 

teachers in the State of Oregon who were teaching agricultural education during the 

2006-2007 academic year (N = 121).  Secondary agricultural education teachers were 

defined as teachers having the primary responsibility of teaching agricultural education.  

Due to the small population size, the entire population was selected in place of a sample. 

The study utilized two survey-type questionnaires administered to the Oregon 

secondary agricultural education teachers.  The questionnaires contained three 

instruments (a) Kotrlik/Redmann Technology Integration Scale ([KRTIS] Kotrlik et al., 

2003; Appendix A), (b) Barriers to Computer-based Technology Integration (Appendix 
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B), and (c) Learning Type Measure ([LTM] McCarthy et al., 2006; Appendix C).   

The separate instruments collected the data to address the individual constructs: 

(a) the level of computer-based technology integration, (b) perceptions of barriers to 

computer-based technology integration, and (c) learning types.    

The KRTIS contained 34 questions within four sub-constructs intended to 

measure the different phases of technology integration (Kotrlik et al., 2003; Appendix 

A).  The 19-question Barriers to Computer-Based Technology Integration instrument 

(Appendix B) was designed to identify the teachers’ perceptions of barriers associated 

with integration of computer-based technology.  The barriers instrument was based upon 

related literature and previous studies and contained four sub-constructs.  The KRTIS 

and the barriers instrument utilized Likert-type scales.  Other items contained in the 

questionnaire included questions to determine demographic information.   

A panel of experts (N = 8; Appendix F) examined the barriers instrument for 

content validity and readability.  The instrument was pilot tested with a group (N = 22) 

of secondary agriculture teachers from the Pacific Northwest region.   

The third instrument was the LTM (McCarthy, 1996; Appendix C).  The LTM, 

consisting of 15 questions, identified the teachers’ most- and least-preferred learning 

type.  Data were collected at two different periods using hand delivery, US postal 

service mailing, and Internet technologies.  The KRTIS and the Barriers to Computer-

based Technology Integration instruments were combined together with demographic 

questions into one survey-type questionnaire.  This questionnaire collected the data for 

the teachers’ level of computer-based technology integration and their perceptions of the 
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barriers to computer-based technology integration.  The questionnaire utilized the 

Business Solutions Group (BSG) at Oregon State University’s College of Business.  The 

BSG placed the survey on the Internet for the participants.  The BSG services allowed 

all data to be entered and collected electronically through the Internet.  E-mail notices 

(Appendices N, O, P, Q, & S) were sent to the population which included the informed 

consent (Appendix O) and the URL web address for the questionnaire (Appendix D).  

The online instrument and subsequent follow-up US postal service mailing (Appendices 

E & R) produced N = 118 with a 97.5% return rate.   

The analysis of early, compared to late respondents found no significant 

differences between the factor mean scores at the a priori alpha level of .05.  When 

analyzing all scaled items in the instrument for internal consistency, the Cronbach's 

Alpha coefficient was .84. 

The collection of the LTM data was conducted at the 2006 Summer Agricultural 

Education Conference held in Burns, Oregon and in a follow-up mailing (Appendix C).  

The data collection for the LTM produced N = 118 usable LTM survey instruments 

resulting in a 97.5% response rate for the LTM data collection phase. The analysis of 

conference attendees in comparison to non-attendees found no significant differences 

between the factor mean scores at the a priori alpha level of .05.  
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Findings 

The secondary agricultural education teachers in the State of Oregon who 

participated in the study (N = 118) reported a mean age of 33.  Two-thirds (66.9%) of 

the participants in the study were male, and one-third (33.1%) were female.  The racial 

and ethnic identities of the teachers were very one dimensional with 98.3% of the 

participants representing the “White” racial group, and 1.7% of respondents identified as 

“Hispanic.”  Ninety-four (79.7%) of the teachers had at least a master’s degree.  Twenty-

nine percent had been in the profession less than four years, 62.7% percent of teachers 

had been teaching less than 11 years, and 18.6% of the participants had 21 or more years 

of service.  A majority (55.1%) of participants were teaching in smaller schools of less 

than 500 students.  Sixty-one percent of the teachers had high-speed Internet in their 

homes, and 94% of the participants had a computer at home.   

Objective One 

 The first research objective sought to determine the current level of computer-

based technology integration by the secondary agricultural education teachers. The 

KTRIS technology integration continuum contains four distinct and independent phases 

that were used to answer this question: (1) exploration, (2) experimentation, (3) 

adoption, and (4) advanced integration.  Over two-thirds (68.6%) of the participants 

were most active in the phase of adoption – using computer-based technology regularly, 

19.5% of the teachers identified with the phase of exploration – thinking about using 

computer-based technology.  The phase of experimentation – beginning to use 
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computer-based technology accounted for 7.6%, and 4.2% of the teachers identified with 

advanced integration – innovative use of computer-based technology as their phase of 

integration.  A majority of the participants were in the later stages of integration with 

72.8% identifying with the phases of adoption and advanced integration.   

Objective Two 

Research objective two sought to identify the perceptions the Oregon secondary 

agricultural education teachers had concerning the barriers associated with computer-

based technology integration.  The participating teachers were in agreement with the 

identification of four barriers to integration:  (a) the financial costs, (b) the financial cost 

of software, (c) the financial cost of hardware, and (d) the availability of computers for 

the number of students in their classes.   

The teachers were undecided regarding the following perceived barriers to 

computer-based technology integration in their programs: (a) having enough time to 

develop lessons that utilize computers, (b) scheduling enough class time for students to 

use computers, (c) the lack of facilities designed to take advantage of new computer-

based technologies, (d) the lack of time to master the emerging computer-based 

technologies for the classroom, (e) the availability of effective instructional software for 

the courses taught, (f) the lack of technical support to maintain the computer  
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equipment, (g) the reliability of the Internet at their school, and  (h) their perceived lack 

of training in computer-based instructional technology.   

 The teachers disagreed that the following seven items were barriers: (a) the lack 

of support from peers in the adoption of computer-based instructional technology, (b) 

their ability to integrate computers in the teaching process, (c) students’ ability to use 

computers in the learning process, (d) the lack of administrative support for integration 

of computer-based instructional technology, (e) access to the Internet at their school, (f) 

students’ lack of interest, and (g) their lack of interest.  The Oregon secondary 

agricultural education teachers had the greatest disagreement with the potential barrier of 

“my lack of interest.”   

The teachers indicated they had the interest and the ability, yet found it difficult 

to address the cost issues and the availability of computers for the number of students in 

their classes.  The teachers were undecided whether the following sub-constructs or 

barriers classifications were actually barriers: ability and interest for both themselves 

and their students, support issues, and time/training issues related to developing and 

mastering emerging computer-based technologies.    

Objective Three 

To address research objective three, the LTM instrument (McCarthy, 1996; 

Appendix C) was used to determine the preferred learning styles of the secondary 

agricultural education teachers.  Over two-thirds (67.8%) of the participants identified 

themselves as Type 3 – common sense learners, 13.6% identified themselves as Type 1 

– imaginative learners, 10.2% identified themselves as Type 2 – analytical learners, and 
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8.5% of the participants identified most with learning as Type 4 – the dynamic learning 

preference.   

The relationship between learning types and male and female teachers produced 

a significant difference in preferred learning type.  Within the female participants, 52.8% 

identified themselves as Type 3 – common sense learners, and within the male 

population, 77.2% exhibited a Type 3 – preference.  Overall, the Oregon teachers, both 

male and female, identified Type 3 – common sense learning as their most-preferred 

method for knowledge assimilation.  A 2 x 4 Chi-square test of independence revealed a 

significant difference x2 (N = 118) r = 12.91, p = .005, suggesting that there was a 

relationship between gender and preferred learning type.   

Objective Four 

Research objective four sought to identify if a relationship existed between the 

teacher’s perceptions of the barriers to computer-based technology integration and her or 

his level of computer-based technology integration.  The results indicated that there was 

no relationship between the teachers’ perceptions of the barriers to computer-based 

technology integration and their level of computer-based technology integration (Chi-

square test of independence, x2=14.16, p = .290).   

The Pearson product-moment correlation coefficient provided a medium 

negative correlation with a significant relationship (r =  -.355, N = 118, p<.0001) 

between the sum of the perceptions of barriers and the level of integration of computer-

based technology by the secondary agricultural education teacher.  As the level of 

perceived barriers increased, the level of computer-based technology integration 
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decreased.   

Objective Five 

Research objective five sought to determine if a relationship existed between the 

secondary agricultural education teacher’s preferred learning style and level of 

computer-based technology integration.  The results indicated that there was no 

relationship between the teacher’s preferred learning style and phase of computer-based 

technology integration (Chi-square test of independence, x2 = 13.13, p = .157).  

Objective Six 

Research objective six sought to determine if a relationship existed between the 

secondary agricultural education teacher’s preferred learning style and her or his 

perceptions of the barriers towards computer-based technology integration.  The results 

indicated that there was no relationship between the level of magnitude of the barriers 

identified by the teachers and the preferred learning type of the teachers (Chi-square test 

of independence, x2= 6.87, p = . 865).   

Objective Seven 

The focus of research objective seven was to determine the level of correlation 

between the secondary agriculture teacher’s level of computer-based technology 

integration and the selected demographic variables of: (a) age, (b) gender, (c) education 

level, (d) years of teaching, (e) school size, (f) high speed Internet at home, and (g) 

computer at home.  The results indicated that there was no relationship between the 

selected demographic variables and  the teachers’ level of computer-based technology 

integration.   
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Pearson correlations also produced negligible to low correlation with the 

variables examined.  Age (r = .148) and size of school’s student population (r = .104) 

provided the only, yet small, correlation.  Older teachers (35 years of age and older), had 

a higher level of integration, and the teachers in larger schools (more than 250 students 

enrolled) had a higher level of integration.  According to Cohen (1988), these results 

indicate a small correlation.  Overall, the secondary agricultural education teacher’s 

gender, education level, years of teaching experience, availability of high-speed Internet 

at home, and availability of a computer at home provided very little correlation.   

Conclusions 

The conclusions of this study were based on the responses from the secondary 

agricultural education teachers in the State of Oregon participating in the study. 

Generalization beyond the population for this study is not statistically appropriate.  The 

conclusions were based on the research findings of this study.   
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Objective One 

A two-thirds majority (68.6%) of the participants in this study were in the phase 

of adoption, using computer-based technology regularly, and least active in the area of 

experimentation, beginning to use computer-based technology.    

Objective Two 

The teachers perceived the primary obstacles to computer-based technology 

integration as financial costs and availability of computers for the number of students in 

their classes.  The teachers disagreed with the items associated with their students’ 

interests and abilities as being barriers.  The teachers perceived that they had the ability,   

interest, and support to incorporate computer-based technology in their instructional 

practices.  

Objective Three 

The results indicate that the Oregon secondary agricultural education population 

has a common sense problem-solving learning type with over two-thirds (67.8%) of the 

participants identifying as Type 3 – common sense learners.  The teachers are “down-to-

earth problem solvers” (McCarthy, 1990, p. 32).  The least identified learning type was 

Type 4 – dynamic learners (8.5%).  Overall, both male and female teachers identified 

Type 3 – common sense learning, as their most-preferred method for knowledge 

assimilation.  There was a significant difference in the preferred learning type between 

the male and female teachers, suggesting that there is a relationship between gender and 

preferred learning types of the teachers.     

Objective Four 
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The results suggest there was no significance in relationship between the level of 

magnitude of the barriers identified by the teachers and their preferred learning type.   

Objective Five 

The results indicate there was no significant relationship between the teacher’s 

phase of computer-based technology integration and his or her preferred learning style.   

Objective Six 

 The results indicate there was no significance in relationship between the level of 

magnitude of the barriers identified by the teachers and the preferred learning type of the 

teachers. 

Objective Seven 

The results indicated that there was no significance in relationship between the 

sum of the computer-based integration scale and the selected demographic variables.  A 

small correlation was shown between older teachers (35 years and older), as well as 

teachers at larger schools with a minimum enrollment of 250 students, and a higher level 

of computer-based integration.   

Discussion and Implications 

The discussion and presentation of implications regarding the conclusions of the 

study are presented in this section.  The discussion identifies the demographic 

conclusions and then lists the discussion concerning the research objectives.  An analysis 

of the findings of the research in relation to the literature from the field is outlined.      

Demographics 
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The agricultural education teachers reported a mean age of 33 years.  This is 

seven years less than the age of participants in Alston’s (2003) examination of secondary 

agricultural education teachers in North Carolina and Virginia where the mean age was 

40 years.  The mean age of the participants in this study was also less than the mean age 

of the participants in a northwest regional study by Nordheim and Connors (1997) in 

which the average age of agriculture teachers was 40.  The population of secondary 

agricultural education teachers in Oregon appears to be younger than the average of 

other regional studies.  

The male to female ratio of 2:1 is in line with Alston’s (2003) study in North 

Carolina and Virginia which reported that 64.6% of the teachers were male and 35.4% 

were female.  These numbers are in stark contrast to those reported in the Kotrlik et al. 

(2000) study of Louisiana agricultural education teachers, where 94% of the teachers 

were male.  The results from this study are also in contrast to a national study (Warnick, 

2004) of beginning secondary agricultural education teachers where the national sample 

contained 51.9% males.  With agricultural education being a traditionally male-

dominated profession (Foster, 2001), the results indicate there are strides towards gender 

balance in some states. 

Objective One 

Objective one examined the level of computer-based technology integration by 

the Oregon secondary agricultural education teachers. The findings of this study are 

slightly different from other related instructional technology studies in agricultural 

education.  The Kotrlik et al. (2003) study indicated that secondary agricultural 
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education teachers in Louisiana were most active in the area of exploration – thinking 

about using technology, and least active in the area of advanced integration – innovative 

use of computer-based technology.  However, the grouping between the top pair, 

adoption and exploration, and the bottom pair, experimentation and advanced 

integration, were consistent between the two states.  The research suggests that the 

Oregon teachers perceive they are adopting technology into their instructional practices 

and are at a higher level of integration than the Louisiana agricultural education 

teachers. 

Objective Two 

Objective two examined the perceptions of barriers concerning computer-based 

technology integration by Oregon secondary agricultural education teachers.  The 

findings regarding the teachers’ perceptions of barriers to computer-based technology 

integration were supportive of previous regionally-based studies of secondary 

agricultural education teachers.  The studies by Alston and Miller (2001) and Fraze et al. 

(2002) both present financial costs as a primary barrier to technology integration and are 

similar to the findings of this research.  The Oregon teachers perceived that their 

students were interested in and had the ability to utilize computer-based technology.  

Alston and Miller’s findings indicated that the teachers in North Carolina and Virginia 

were undecided or neutral in their perceptions concerning their students’ interests and 

abilities as barriers.  The Oregon teachers disagreed with the statements regarding the 

interests and abilities of the students as barriers to computer-based technology 

integration.  The Oregon teachers perceived their students entering the classroom were 
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prepared to tackle computer-based technology issues.  The teachers saw themselves as 

having the interest, ability, and support, yet found it difficult to address the cost issues 

and the availability of computers for their students.   

Objective Three 

Objective three examined the preferred learning styles of Oregon’s secondary 

agricultural education teachers.  A two-thirds majority (67.8%) of the Oregon secondary 

agricultural education teachers identified with Type 3 – common sense learning, based 

upon the LTM instrument (McCarthy, 1996).  McCarthy et al. (2006) reported that the 

LTM Type 3 learning preference had a significant relationship with the Myers-Briggs 

Type Indicator ([MBTI] Myers & Briggs, 1993) sensing dimension.  Cano and Garton 

(1994) utilizing the MBTI indicated that 74.4% of preservice agricultural education 

teachers at a university identified with the sensing dimension.  Cano et al. (1992) in 

examining preservice agricultural education teachers at Ohio State University identified 

a 76.0% preference for the sensing dimension on the MBTI.  Raven et al. (1993) in 

studying preservice agricultural education teachers from Montana reported 66.7% 

identified the preference for the sensing dimension.  With a significant relationship as 

reported by McCarthy et al. (2006) between the LTM Type 3 – common sense learners 

and the MBTI sensing dimension preference, this could indicate that there might be 

some consistency between the learning type preferences of Oregon agricultural 

education teachers and preservice teachers from various parts of the country.   

Examining the LTM results from the Oregon secondary agricultural education 

teachers and a national sample of secondary teachers and administrators provides a 
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difference.  The McCarthy (1987) national study of secondary teachers and 

administrators reported a distribution pattern that was a relatively even spread (Table 

27).  The McCarthy findings, however, presented the Type 3 – learners as the lowest 

percentage of the group with 17.4%, but 67.8% of the Oregon secondary agricultural 

education teachers indicated a preference for the Type 3 – learning type.   

Table 27 

Comparison of Learning Types Between the Oregon Participants and a National Sample 
Learning Style  Oregon Secondary 

Agricultural 
Education Teachers 

N = 118 

Rank  National Study of 
Secondary Teachers 
and Administrators  

N =  2,367 

Rank 

Type 1 13.6% 2 23.0% 3 
Type 2 10.2% 3 31.1% 1 
Type 3 67.8% 1 17.4% 4 
Type 4 8.5% 4 28.5% 2 
Note.  LTM Learning Types: Type 1 – Imaginative Learners, Type 2 – Analytical 
Learners, Type 3 – Common Sense Learners and Type 4 – Dynamic Learners.  
The data in column 4 and 5 are from The 4MAT system: Teaching to learning styles with 
right/left mode techniques by B. McCarthy, 1980, Oak Brook, IL: Excel. Copyright 
1980 by Excel. Adapted with permission.  
 

The Oregon secondary agricultural education teachers are similar to the previous 

studies examining learning styles of preservice agricultural education teachers (Cano & 

Garton, 1994; Cano et al., 1992; Raven et al., 1993), yet differ from the national study of 

secondary teachers and administrators.  A majority of the Oregon secondary agricultural 

education teachers had the least connection with the Type 1 – imaginative and Type 4 – 

dynamic learning types.  The imaginative learners are the individuals who seek group 

learning in a social setting.  The dynamic learners are the big thinkers who are easily  

distracted to the next big idea (McCarthy, 1990).  The agricultural education teachers 
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identify themselves as Type 3 – common sense learners, those who McCarthy considers 

“down-to-earth problem solvers” (p. 32).   

Objective Four 

Objective four examined the relationship between perceptions of the barriers to 

computer-based technology integration and level of integration.  Based upon the review 

of the literature, this inquiry was new to the field of research.  The data indicate that no 

relationship existed between the secondary agricultural education teacher’s perceptions 

of the barriers to computer-based technology integration and her or his level of 

integration.  The data suggest that the barriers teachers face may be as individualized 

and unique as the individual teaching environments.  A single barrier or group of 

barriers common to the level of computer-based technology integration was not evident 

in this study.   

  The study’s results may indicate why no literature was found in relation to 

perceptions of the barriers and level of integration concerning computer-based 

technology.  The results of failing to find a relationship between the two variables may 

be based upon the specific instruments utilized (KRTIS, Appendix A; researcher-

developed Barriers to Computer-based Technology Integration, Appendix B).  These 

instruments may not have been flexible enough to identify the barriers associated with 

computer-based technology or to provide an accurate indication of computer-based 

technology utilization.   

The results of this study and the review of literature failed to produce a 

relationship between a categorical classification of barriers and level of computer-based  
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technology integration.  The results provide an indication that the proposed conceptual 

research model was not a valid approach in examining the progression in the level of 

computer-based technology integration. 

Objective Five 

Objective five examined whether a relationship existed between the secondary 

agricultural education teacher’s preferred learning style and level of computer-based 

technology integration.  The results from this study contradict a study of university 

educators conducted by Handley (1998).  Handley reported the significance between the 

learning Type 3 preference and the level of technology usage within an educational 

environment.  The Oregon secondary agricultural education teacher data did not provide 

a significant relationship between level of computer-based technology integration and 

preferred learning style.  This could indicate that the Oregon secondary agricultural 

education teachers differ from university educators.   

The difference in results between the Oregon agricultural education teachers’ 

study and the results of Handley’s (1998) analysis may be based upon the utilization of 

the KRTIS (Kotrlik et al., 2003) instrument.  Handley did not utilize the KRTIS 

instrument.  However, the two instruments attempted to identify a similar construct 

(level of computer-based technology integration).  Further analysis of the KRTIS and the 

Handley instrument may provide an indication of why the results differed.  Regardless, 

the results of this study with Oregon secondary agricultural education teachers failed to 

produce a relationship between the categorical classification of the teachers’ preferred 

learning type and the level of computer-based technology integration.  The results 
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provide an indication that the proposed conceptual research model was not a valid 

approach in examining the progression in the level of computer-based technology 

integration. 

Objective Six 

Objective six examined whether a relationship existed between the secondary 

agricultural education teacher’s preferred learning style and her or his perceptions of the 

barriers towards computer-based technology integration.  The findings yielded no 

relationship between the secondary agricultural education teacher’s perceptions of 

barriers to computer-based technology integration and her or his preferred learning style.  

Learning styles and personality type are individual and unique (Jung, 1921/1971).  

Perceptions of computer-based technology integration barriers associated with learning 

type traits did not produce any relationship within this study.    

Examining the relationship between the secondary agricultural education 

teacher’s perceptions of barriers to computer-based technology integration and her or his 

preferred learning style was a new line of inquiry in the research field.  The results of 

this research may indicate why no literature was found in relation to the secondary 

agricultural education teacher’s preferred learning style and her or his perceptions of 

barriers to computer-based technology integration.  These results may be based upon the 

specific instruments utilized (researcher-developed Barriers to Computer-based 

Technology Integration, Appendix B; LTM instrument, Appendix C), their potential 

inflexibility to identify the barriers associated with computer-based technology, and 

method of identifying the preferred learning type of the agricultural education teachers.  
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Either way, the results of this research failed to produce a relationship between a 

categorical classification of the teacher’s perceptions of barriers to computer-based 

technology integration and her or his preferred learning style.  The proposed conceptual 

research model was not supported by the research findings, indicating that the model 

was not a valid approach in examining the relationship between variables associated 

with the level of computer-based technology integration. 

Objective Seven  

Objective seven examined the level of correlation between the secondary 

agriculture teacher’s level of computer-based technology integration and the selected 

demographic variables.  The results indicated that there was no significance in 

relationship between computer-based technology integration and selected demographic 

variables of: (a) age, (b) gender, (c) education level, (d) years of teaching, (e) school 

size, (f) high speed Internet at home, and (g) computer at home.  The examination of 

secondary agricultural education teachers in Texas (Fraze et al., 2002) yielded a 

moderate positive correlation with the stage of adoption and availability of a computer at 

home.  This is in contradiction to the data collected from the Oregon agricultural 

education teachers.  The results from this study are similar to those reported by Kotrlik 

et al. (2003) based on secondary agricultural education teachers in Louisiana.  The 

variables of (a) age, (b) years of teaching, (c) home computer access, and (d) home 

Internet access failed to produce a significant level of variance in the level of technology 

integration by the teachers in Louisiana.   

Review of the Conceptual Research Model 
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The aforementioned results of this study did not support the researcher-

developed conceptual model that was based on a review of the literature.  The variables 

of the level of computer-based technology integration, teacher’s preferred learning type, 

and perceptions of barriers to computer-based technology integration did not present a 

relationship upon examination within the Oregon secondary agricultural education 

teacher population.  Based on the findings from this study, the linear approach as 

presented in the initial conceptual model (Figure 6) should be replaced  



 
 

 

135

with a model that illustrates the individual variables as independent and free floating 

from one another (Figure 7).   

    

Figure 7. Conceptual model indicating independent relationships between computer-
based technology integration, perceptions of barriers to computer-based technology 
integration, and teachers’ learning types. 
Note.  Based on the analysis of the 2007 data from the Oregon secondary agricultural 
education teacher population.   
 

The rejection of the initial conceptual model (Figure 6) and the replacement 

model (Figure 7) is based upon data analysis utilizing the Chi-square crosstab analysis.  

The results failed to produce a relationship between the variables of the Oregon 

secondary agricultural education teachers’ level of computer-based technology 
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integration, the teachers’ perceptions of barriers to computer-based technology 

integration, and the teachers’ preferred learning style.  The failure to produce a 

relationship could be based upon the inflexibility of the selected instruments (KRTIS, 

Appendix A; researcher-developed Barriers to Computer-based Technology Integration, 

Appendix B; LTM instrument, Appendix C).  

The updated conceptual research model provides an indication that there may be 

a relationship between the identified variables, though unknown, and level of computer-

based technology integration.  The results of this research indicate the following 

variables are independent with no relationship for the Oregon secondary agricultural 

education teachers: (a) the level of computer-based technology integration, (b) 

perceptions of barriers to computer-based technology integration, and (c) preferred 

learning style.  The variables that prevent further advancement in the level of computer-

based technology integration were not identified in this study.  Adaptation and 

modification of the conceptual research model (Figure 7) would be recommended for 

further studies.  

Recommendations for Future Research 

The following areas are recommended for future research: 

1. Based upon the results of Objective 1, conduct a study of the advanced 

integrators, those who were categorized in the advanced integration phase of the 

KRTIS, and the individuals who were categorized in the low level of integration, 

the “exploration phase,” or thinking about using technology.  The study could 



 
 

 

137

determine what factors assisted the advanced integrators in developing their 

computer-based technology skills and the potential barriers that may have 

deterred the teachers who were at the exploration phase.   

 This evaluation would provide a more in-depth analysis of the teachers’ level of 

computer-based technology integration and a possible examination of the validity of the 

KRTIS to measure the level of integration by the Oregon secondary agricultural 

education teachers.  The proposed research could help to identify if the KRTIS was 

ineffective in identifying the actual level of computer-based technology integration.  

Additionally this study could seek to identify alternative explanations regarding the 

agricultural education teacher’s level of computer-based technology integration and the 

barriers that the teachers face within their programs of instruction at the high and low 

levels of integration. 

 The proposed research should use the benchmark established by the current 

study of Oregon secondary agricultural education teachers’ level of computer-based 

technology integration.  This benchmark will provide a point to measure progression 

over time to determine if the Oregon population is progressing in their level of 

computer-based technology integration or if there is an ebb and flow regarding the level 

of computer-based technology integration in relation to the various computer-based 

technological advancements (e.g., the introduction of a new computer operating system). 

2. Based upon the results of Objective 2, conduct a study examining the barriers of 

financial costs and availability of time associated with computer-based 

technology integration.   
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 The primary barriers identified in this study were presented as financial costs and 

availability of time.  Further examination of these barriers could provide an additional 

understanding of these variables.  Are the perceived financial barriers real, or are 

teachers using costs of the equipment and software as an excuse while applying program 

budgets towards other equipment?  Do the teachers use their time to explore or enrich 

their instructional programs in areas other than computer-based technology?  In 

actuality, are they satisfied with their computer-based technology skills and the current 

level of computer-based technology integration within their programs? 

 The proposed research should use the benchmark established by the current 

study of Oregon secondary agricultural education teachers’ perceptions of barriers 

associated with computer-based technology integration.  This benchmark will provide a 

point to measure progression over time to determine if the Oregon population is 

overcoming the barriers associated with computer-based technology and progressing in 

their level of computer-based technology integration. 

3. Based upon the results of Objective 7, conduct a study examining the variables 

of teacher age and size of student population to determine what caused the level 

of correlation associated with those variables and the level of computer-based 

technology integration.    

 The results of this study indicate that there is a small level of correlation between 

teacher age, size of the student population, and the level of computer-based technology 

integration.   Further research could support or reject this correlation and provide 

additional insight if the correlation was supported.     
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 Are the older teachers (35 years of age and older) at a higher level of integration 

than the younger teachers, or do the older teachers have a different perspective regarding 

what computer-based technology integration entails?  Since they are farther removed 

from their preservice training, do they perceive that using a computer for email 

communication purposes means they have “adopted” technology?  Since the younger 

teachers are fresh from their preservice experience, they may be more familiar with the 

wide variety of available computer-based technology.  Therefore, they recognize they do 

not know all aspects of what computer-based technology has to offer for their 

instructional practices.  Consequently, they may perceive they are not fully integrating 

computer-based technology integration in all aspect of their programs.  In reality, are the 

younger teachers integrating technology on a wider basis than the older teachers?  Do 

the older teachers not know what they do not know? 

 The low correlation between size of school and the teacher’s level of computer-

based technology integration should be examined more closely.  The larger schools 

(more than 250 students enrolled) correlated with a higher level of computer-based 

technology integration.  Is the level of computer-based technology different between the 

small and large schools?  Do larger schools have more resources available for computer-

based technology, and therefore the agricultural education teachers have an increased 

level of integration? 

 The proposed research should use the benchmarks established by the current 

study of Oregon secondary agricultural education teachers’ level of computer-based 

technology integration and their perceptions of barriers associated with integration.  This 
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benchmark will provide a point to measure progression over time to determine if the 

variables concerning teachers’ age and size of student population have an impact on the 

level of computer-based technology integration.   

Recommendations for Practice 

 Based upon the results of this research, the Oregon Vocational Agricultural 

Teachers Association (OVATA) in conjunction with the Oregon Department of 

Education (ODE) and Oregon State University (OSU) should examine alternative ways 

in identifying methods of overcoming the barriers associated with the financial costs for 

integrating computer-based technology. 

 The proposed recommendation could be implemented though utilizing an 

OVATA committee assignment to create a computer-based technology integration task 

force.  The task force could implement recommendations through a variety of different 

approaches.  The involved stakeholders at the grassroots level should be the driving 

force for change as opposed to the traditional top-down approach most frequently 

associated with professional development.  The OVATA computer-based technology 

integration task force could be responsible for the following: 

a. Explore private, corporate, and governmental grant opportunities specific to 

technology and rural development. 

b. Utilize business and industry contacts to create partnerships in an effort to 

improve, support, and reinforce computer-based instruction and integration. 
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c. Recommend to OSU and the ODE in creating professional development 

programs that they plan instructional activities appropriate for the high 

percentage of Type 3 learners, while not ignoring the other preferred learning 

types.   

d. Implement within the agricultural education preservice teacher preparation 

program at OSU a grant-writing unit so that students may develop skills in 

identifying, assessing, writing, and securing grant funding.  These skills would 

be transferable to the preservice teachers’ eventual programs and future 

profession.  The students should work with the OVATA computer-based 

technology integration task force. 

e. Work with the Oregon FFA Alumni to expand the current components of 

computer-based technology in the FFA Career Development Events and the 

development of future events that involve specific computer-based technology 

skills related to agriculture industry standards. 

f.  Work to identify resources for computer-based technology acquisition.  This 

could include computer recycling services, wholesale purchasing programs, 

business replacement, refurbished computers from manufacturers, and other 

avenues identified by the task force. 

g. Examine current programs that provide computer-based technology software 

(freeware), services, and programs that are free or low cost. 

h. Cooperate with OSU to provide the analysis of the effectiveness of the OVATA 

computer-based technology integration task force on an ongoing basis. 
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Appendix A   Kotrlik/Redmann Technology Integration Scale 

Technology Integration in the Teaching-Learning Process 
KRTIS©2005 

 
The purpose of this survey is to determine how instructors are using technology in the 
teaching/learning process.  In this survey: 

$ Teaching/Learning Process is defined as AThe implementation of 
instructional activities that result in student learning.@ 

$ Technology is defined as AInstructional high-tech media such as computers 
(e-mail, Internet, listservs, CD-ROMs, computer-based software, laser disc 
players, interactive CDs, 35d. ) and digital imaging (digital cameras, 
scanners, digital video, digital camcorders, etc.).@ 

$ Technology Integration is defined as AEmploying technology to support, 
enhance, inspire and create learning.@ 

Instructions are provided at the beginning of each section. This is not a test and there are 
no Acorrect@ answers. Your answers will be kept confidential.  The code number is for 
tracking purposes only and the list matching the code number with instructor names will 
be destroyed after the questionnaires are returned.  We appreciate your cooperation in 
completing this questionnaire. 

 

Code No._______ 
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Technology Integration 
in Teaching/Learning 

INSTRUCTIONS: There are four levels of technology 
use described in this section.  Each level of technology 
use is defined in the sub-section title below. Using the 
scale on the right, please bubble in the response that 
indicates how much each statement describes you and 
your efforts to integrate technology in the 
teaching/learning process.  

 

 

Statements 

 
Not 
like 
me 

 
Very 
little 
like 
me 

 
Some
what 
like 
me 

 
Very 
much 
like 
me 

 
Just 
like 
me 

ExplorationBThinking About Using 
Technology 

     

1. I want to take a course to learn how to use 
technology in the teaching/learning process. 1 2 3 4 5 

2. I talk with my principal or fellow teachers 
about using technology in my instruction. 1 2 3 4 5 

3. I read about how I can use technology in my 
teaching. 1 2 3 4 5 

4. I attend conferences or workshops on how to 
integrate technology in my teaching. 1 2 3 4 5 

5. I purchase books or other materials that can 
help me to integrate technology in my 
teaching. 1 2 3 4 5 

Experimentation B Beginning to Use Technology      
6. I am just now considering incorporating 

technology into my classes. 1 2 3 4 5 
7. I am just beginning to use presentation 

software to teach lessons (e.g., Powerpoint, 
Corel Presentations, etc.). 1 2 3 4 5 

8. I am just beginning to use the Internet to find 
information or materials for my lessons. 1 2 3 4 5 

9. I am just beginning to use instructional 
exercises that require students to use the 
Internet or other computer programs. 1 2 3 4 5 

10. I am just beginning to use technology to 
involve students in games or simulations. 1 2 3 4 5 

1 
 
Not like me at all  

2 
 
Very little like me  

3 
 
Some like me  

4 
 
Very much like me  

5 
 
Just like me 
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Statements 

 
Not 
like 
me 

 
Very 
little 
like 
me 

 
Some
what 
like 
me 

 
Very 
much 
like 
me 

 
Just 
like 
me 

11. I am just beginning to experiment with ways 
to use technology in the classroom. 1 2 3 4 5 

12. I am just beginning to rearrange my 
classroom or laboratory to accommodate 
technology. 1 2 3 4 5 

13. I am just beginning to require my students to 
use the Internet to complete some of their 
assignments. 1 2 3 4 5 

14. I am just beginning to assign students to use 
technology to do content related activities. 1 2 3 4 5 

 Please continue to the next page  L
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Statements 

 
Not 
like 
me 

 
Very 
little 
like 
me 

 
Some
what 
like 
me 

 
Very 
much 
like 
me 

 
Just 
like 
me 

AdoptionBUsing Technology Regularly      
15. I discuss with students how they can use 

technology as a learning tool............................ 1 2 3 4 5 
16. I have made physical changes to 

accommodate technology in my classroom 
or laboratory. .................................................... 1 2 3 4 5 

17. I emphasize the use of technology as a 
learning tool in my classroom or laboratory.... 1 2 3 4 5 

18. I assign students to use the computer to do 
content related activities on a regular basis. .... 1 2 3 4 5 

19. I use technology based games or simulations 
on a regular basis in my classroom or 
laboratory.......................................................... 1 2 3 4 5 

20. I use technology to encourage students to 
share the responsibility for their own 
learning. ............................................................ 1 2 3 4 5 

21. I expect my students to use technology to 
enable them to be self-directed learners........... 1 2 3 4 5 

22. I expect my students to use technology so 
they can take on new challenges beyond 
traditional assignments and activities. ............. 1 2 3 4 5 

23. I regularly pursue innovative ways to 
incorporate technology into the learning 
process for my students. ................................... 1 2 3 4 5 

24. I expect my students to fully understand the 
unique role that technology plays in their 
education........................................................... 1 2 3 4 5 

25. I design learning activities that result in my 
students being comfortable using technology 
in their learning................................................. 1 2 3 4 5 

26. I expect students to use technology to such 
an extent that they develop projects that are 
of a higher quality level than would be 
possible without them using technology.......... 1 2 3 4 5 

27. I am more of a facilitator of learning than the 
source of all information because my 
students use technology. 1 2 3 4 5 

28. I incorporate technology in my teaching to 
such an extent that it has become a standard 1 2 3 4 5 
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Statements 

 
Not 
like 
me 

 
Very 
little 
like 
me 

 
Some
what 
like 
me 

 
Very 
much 
like 
me 

 
Just 
like 
me 

learning tool for my students. 
29. I incorporate technology in my teaching to 

such an extent that my students use 
technology to collaborate with other students 
in my class during the learning process. 1 2 3 4 5 

IntegrationBInnovative Use of Technology      
30. I often require my students to use Internet 

web sites to complete their assignments. ......... 1 2 3 4 5 
31. I encourage students to design their own 

technology-based learning activities. 1 2 3 4 5 
32. I often require my students to use e-mail to 

complete their assignments. 1 2 3 4 5 
33. I incorporate technology in my teaching to 

such an extent that my students use 
technology to collaborate with individuals or 
at other locations (other classes, other 
schools, other states or countries, etc.)............ 1 2 3 4 5 

34. I incorporate technology in my teaching to 
such an extent that my students use 
technology to collaborate with individuals in 
other disciplines................................................ 1 2 3 4 5 
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Appendix B  Barriers to Computer-based Technology Integration Instrument 

Barriers to computer-based technology integration.  
 
Below is a list of possible barriers to computer-based technology integration.  
Please read each statement and indicate your perceptions about the influence of 
the item on your integration of computer-based technology in your instructional 
program. 
 
Use the following scales to indicate your response.  Circle the best response. 
 

1 = Strongly Disagree  
2 = Disagree  
3 = Undecided  
4 = Agree  

 

5 = Strongly Agree 
 
  1 2 3 4 5 
Barriers to integrating computer-based instructional technology are: 
 The financial costs  1 2 3 4 5 
 The reliability of the Internet at my school. 1 2 3 4 5 
 The availability of effective instructional 

software for the courses I teach.  
1 2 3 4 5 

 Scheduling enough class time for students to 
use computers.  

1 2 3 4 5 

 The lack of support from peers in the adoption 
of computer-based instructional technology. 

1 2 3 4 5 

 The financial cost of hardware  1 2 3 4 5 
 My lack of interest. 1 2 3 4 5 
 My lack of training in computer-based 

instructional technology. 
1 2 3 4 5 

 The lack of administrative support for 
integration of computer-based instructional 
technology.  

1 2 3 4 5 

 Access to the Internet at my school. 1 2 3 4 5 

 The lack of time to master the emerging 
computer-based technologies for the classroom.  

1 2 3 4 5 

 My students’ ability to use computers in the 
learning process. 

1 2 3 4 5 
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 Having enough time to develop lessons that 
utilize computers.  

1 2 3 4 5 

 The financial cost of software  1 2 3 4 5 
 The lack of technical support to maintain my 

computer equipment. 
1 2 3 4 5 

 My ability to integrate computers in the 
teaching process.  

1 2 3 4 5 

 The lack of facilities designed to take advantage 
of new computer-based technologies. 

1 2 3 4 5 

 The availability of computers for the number of 
students in my classes.  

1 2 3 4 5 

 My students’ lack of interest. 1 2 3 4 5 
 
 

What other factors limit your use of computer-based instructional technology? 
           
           
           
            
 
 
In the space below, provide any additional comments you wish to share: 
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Appendix C Learning Type Measure 
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 Appendix D  Online Questionnaire 

https://surveys.bus.oregonstate.edu/BsgSurvey2_0/main.aspx?SurveyID=1921&cmd=survey 

 

 

 



 
 

 

163

 
 
 
 

 



 
 

 

164

 

 
 



 
 

 

165

 

 

 



 
 

 

166

 

 



 
 

 

167

 

 
 

 



 
 

 

168

 

 



 
 

 

169

 

 



 
 

 

170

Appendix E  Pencil Paper Questionnaire 

 

 
 

Computer-based Technology Integration in the Secondary Agricultural Education 
Programs in the State of Oregon.  

 

 

 

 

 

 

 

 

 

 

 

 

SURVEY 

 

 

 

 

 

Code No._______ 
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Participant Informed Consent Information     

  
This research survey is part of a dissertation project and subsequent publications 
intended to gain insight into the use of computer-based technology integration by the 
secondary agricultural education teachers in Oregon.  Your response will be compiled 
for data analysis with the goal of assessing computer-based technology integration and 
perceptions to barriers associated with computer-based technologies.  All responses will 
be kept confidential, and no individual participant will be identified in the research 
process. 
  
By completing and returning the survey in the prepaid envelope, you will be providing 
the researcher informed consent -- meaning that you agree to take part in the research 
study under the conditions described on this page.  Once completed this is the only time 
you will need to commit to this project.  No further surveys or requests for information 
will be made. 
  
There are no foreseeable risks and no direct benefits for your participation in this 
survey.  All of the responses will be kept confidential and each potential participant has 
been assigned a unique four-digit code only for the purposes of data analysis and 
eliminating your name from future contacts to complete the survey.  The data from the 
survey will be kept by research staff at Oregon State University for only research related 
to the objectives of this project. 
  
To show our appreciation for your assistance with this project, you will be automatically 
entered into a drawing for two new Apple iPod Shuffles® once you have submitted your 
completed survey.  There will be two opportunities to win an iPod.  A drawing for the 
iPod will be conducted for the initial responders (first week of the study).  The second 
drawing will be held at the conclusion of the study.  The Apple iPod Shuffles® has a 
retail value of $79.00.  
 
Again, we want to stress that your identity will be kept confidential, and only results of 
collective data analysis may be used for publication.  Your participation is voluntary, 
and no loss of benefits or rights will be endured if you choose not to participate.   
  
If you have any questions about this research project, please contact Reynold Gardner at 
541-737-1338 or via email Reynold.Gardner@oregonstate.edu or you may contact Dr. 
Chris Ward at 541-737-1080 or via email at Chris.Ward@oregonstate.edu.  If you have 
questions regarding your rights as a participant, please contact the Oregon State 
University Institutional Review Board (IRB) Human Protections Administrator, at 541-
737-4933 or by email at IRB@oregonstate.edu. 
   
Directions for Completing the Survey 
  



 
 

 

172

The following survey asks you to assess your level of computer-based technology 
integration and perceptions related to the barriers of computer-based technology 
integrations.  Please answer these questions to the best of your ability using the 
designated scale for each section or question.   
  
A thank you letter will be sent via email upon the completed of the survey collection of 
all participants in the study.   
 
Sincerely,  
 
Reynold Gardner    Chris Ward, Ph.D. 
Doctoral Candidate   Associate Professor  
Agricultural Education   Education 
Oregon State University   Oregon State University 
112 Strand Hall   202B Education Hall  
Corvallis, OR 97331    Corvallis, OR 97331 
(541) 737-1338   541-737-1080 
Reynold.Gardner@oregonstate.edu Chris.Ward@oregonstate.edu 
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Computer-based Technology Integration in the Secondary Agricultural Education 
Programs in the State of Oregon. 

 

 
Part I: Demographic Information 

1. My age is _ _ ?  
□□ 20 -25 
□□  26-30 
□□  31-35 
□□  36-40 
□□  41-45 
□□  46-50 
□□  51-55 
□□  56-60 
□□  61+ 
 

2. What is your gender?  
□□  Male 
□□  Female 
 

3. Which best describes your racial/ethnic identity?  
□□  African 
□□  Asian 
□□  Hispanic 
□□  Native American 
□□  Middle Eastern 
□□  White 
 Other:        
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4. My highest educational degree is  
□□  Certificate program/Associates degree 
□□  Bachelors degree 
□□  Masters degree 
□□  Masters plus 30 credits 
□□  Doctorate 
 Other:       
 

5. How many years have you taught agricultural education?  
□□  First Year 
□□  1-3 Years 
□□  4-10 years 
□□  11-20 years 
□□  21+ years 
 

    
6. The student population at my school is  

□□  less than 250 students 
□□  between 251 and 500 students 
□□  between 500 and 1000 students 
□□  between 1000 and 1500 students 
□□  more than 1500 students 
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7.  What other teaching assignments have you had in the last two years?  
Check all that apply.  

□□  Welding other than Agriculture Mechanics 
□□  Woodworking/carpentry other than Agriculture Mechanics 
□□  Construction other than Agriculture Mechanics 
□□  Automotive other than Agriculture Mechanics 
□□  English 
□□  Fine Arts (Music, Art) 
□□  Math 
□□  Science 
□□  Social Studies 
□□  Foreign Language 
□□  Physical Education 
□□  Special Education 
□□  Business 
□□  Computer Applications 
□□  Technology Education 
□□  Family and Consumer Sciences 
□□  Health Occupations 
□□  Leadership 
 Other:       
 

8. Do you have cable, satellite or DSL internet connection at home?  
□□  Yes 
□□  No 
□□  I do not have a computer at home 
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Part II: Technology Integration in the Teaching-Learning Process 
 

KRTIS©2005 
 

The purpose of this survey is to determine how instructors are using technology in the 
teaching/learning process.  In this survey: 

$ Teaching/Learning Process is defined as AThe implementation of 
instructional activities that result in student learning.@ 

$ Technology is defined as AInstructional high-tech media such as computers 
(e-mail, Internet, listservs, CD-ROMs, computer-based software, 
interactive CDs) and digital imaging (digital cameras, scanners, digital 
video, digital camcorders, etc.).@ 

$ Technology Integration is defined as AEmploying technology to support, 
enhance, inspire and create learning.@ 

Instructions are provided at the beginning of each section. This is not a test and there are 
no Acorrect@ answers. Your answers will be kept confidential.  The code number is for 
tracking purposes only and the list matching the code number with instructor names will 
be destroyed after the questionnaires are returned.  We appreciate your cooperation in 
completing this questionnaire. 

 



 
 

 

177

 

Technology Integration in Teaching/Learning 
INSTRUCTIONS: There are four levels of technology 
use described in this section.  Each level of technology 
use is defined in the sub-section title below. Using the 
scale on the right, please bubble in the response that 
indicates how much each statement describes you and 
your efforts to integrate technology in the 
teaching/learning process.  

 

 

Statements 

 
Not 
like 
me 

 
Very 

little like 
me 

 
Some
what 
like 
me 

 
Very 

much like 
me 

 
Just 
like 
me 

ExplorationBThinking About Using 
Technology 

     

1. I want to take a course to learn how to 
use technology in the teaching/learning 
process. 1 2 3 4 5 

2. I talk with my principal or fellow 
teachers about using technology in my 
instruction. 1 2 3 4 5 

3. I read about how I can use technology in 
my teaching. 1 2 3 4 5 

4. I attend conferences or workshops on 
how to integrate technology in my 
teaching. 1 2 3 4 5 

5. I purchase books or other materials that 
can help me to integrate technology in 
my teaching. 1 2 3 4 5 

Experimentation B Beginning to Use 
Technology      

6. I am just now considering incorporating 
technology into my classes. 1 2 3 4 5 

7. I am just beginning to use presentation 
software to teach lessons (e.g., 
Powerpoint, Corel Presentations, etc.). 1 2 3 4 5 

8. I am just beginning to use the Internet to 
find information or materials for my 
lessons. 1 2 3 4 5 

9. I am just beginning to use instructional 1 2 3 4 5 

1 
 
Not like me at all  

2 
 
Very little like me  

3 
 
Somewhat like me  

4 
 
Very much like me  

5 
 
Just like me 
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Statements 

 
Not 
like 
me 

 
Very 

little like 
me 

 
Some
what 
like 
me 

 
Very 

much like 
me 

 
Just 
like 
me 

exercises that require students to use 
the Internet or other computer 
programs. 

10. I am just beginning to use technology to 
involve students in games or 
simulations. 1 2 3 4 5 

11. I am just beginning to experiment with 
ways to use technology in the 
classroom. 1 2 3 4 5 

12. I am just beginning to rearrange my 
classroom or laboratory to 
accommodate technology. 1 2 3 4 5 

13. I am just beginning to require my 
students to use the Internet to complete 
some of their assignments. 1 2 3 4 5 

14. I am just beginning to assign students to 
use technology to do content related 
activities. 1 2 3 4 5 
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Statements 

 
Not 
like 
me 

 
Very 

little like 
me 

 
Some
what 
like 
me 

 
Very 

much like 
me 

 
Just 
like 
me 

AdoptionBUsing Technology Regularly      
15. I discuss with students how they can 

use technology as a learning tool........... 1 2 3 4 5 
16. I have made physical changes to 

accommodate technology in my 
classroom or laboratory. ........................ 1 2 3 4 5 

17. I emphasize the use of technology as a 
learning tool in my classroom or 
laboratory. .............................................. 1 2 3 4 5 

18. I assign students to use the computer to 
do content related activities on a 
regular basis. .......................................... 1 2 3 4 5 

19. I use technology based games or 
simulations on a regular basis in my 
classroom or laboratory. ........................ 1 2 3 4 5 

20. I use technology to encourage students 
to share the responsibility for their 
own learning........................................... 1 2 3 4 5 

21. I expect my students to use technology 
to enable them to be self-directed 
learners. .................................................. 1 2 3 4 5 

22. I expect my students to use technology 
so they can take on new challenges 
beyond traditional assignments and 
activities. ................................................ 1 2 3 4 5 

23. I regularly pursue innovative ways to 
incorporate technology into the 
learning process for my students. .......... 1 2 3 4 5 

24. I expect my students to fully understand 
the unique role that technology plays 
in their education.................................... 1 2 3 4 5 

25. I design learning activities that result in 
my students being comfortable using 
technology in their learning. .................. 1 2 3 4 5 

26. I expect students to use technology to 
such an extent that they develop 
projects that are of a higher quality 
level than would be possible without 
them using technology. .......................... 1 2 3 4 5 



 
 

 

180

 

Statements 

 
Not 
like 
me 

 
Very 

little like 
me 

 
Some
what 
like 
me 

 
Very 

much like 
me 

 
Just 
like 
me 

27. I am more of a facilitator of learning 
than the source of all information 
because my students use technology. 1 2 3 4 5 

28. I incorporate technology in my teaching 
to such an extent that it has become a 
standard learning tool for my students. 1 2 3 4 5 

29. I incorporate technology in my teaching 
to such an extent that my students use 
technology to collaborate with other 
students in my class during the 
learning process. 1 2 3 4 5 

IntegrationBInnovative Use of Technology      
30. I often require my students to use 

Internet web sites to complete their 
assignments. ........................................... 1 2 3 4 5 

31. I encourage students to design their 
own technology-based learning 
activities. 1 2 3 4 5 

32. I often require my students to use e-
mail to complete their assignments. 1 2 3 4 5 

33. I incorporate technology in my teaching 
to such an extent that my students use 
technology to collaborate with 
individuals or at other locations (other 
classes, other schools, other states or 
countries, etc.)........................................ 1 2 3 4 5 

34. I incorporate technology in my teaching 
to such an extent that my students use 
technology to collaborate with 
individuals in other disciplines. ............. 1 2 3 4 5 
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Part III:  Barriers to computer-based technology integration.  
 
Below is a list of possible barriers to computer-based technology integration.  
Please read each statement and indicate your perceptions about the influence of 
the item on your integration of computer-based technology in your instructional 
program. 
 
Use the following scales to indicate your response.  Circle the best response. 
 

1 = Strongly Disagree  
2 = Disagree  
3 = Undecided  
4 = Agree  

 

5 = Strongly Agree 
 
  1 2 3 4 5  
Barriers to integrating computer-based instructional technology are: 
 The financial costs  1 2 3 4 5 
 The reliability of the Internet at my school. 1 2 3 4 5 
 The availability of effective instructional 

software for the courses I teach.  
1 2 3 4 5 

 Scheduling enough class time for students to 
use computers.  

1 2 3 4 5 

 The lack of support from peers in the adoption 
of computer-based instructional technology. 

1 2 3 4 5 

 The financial cost of hardware  1 2 3 4 5 
 My lack of interest. 1 2 3 4 5 
 My lack of training in computer-based 

instructional technology. 
1 2 3 4 5 

 The lack of administrative support for 
integration of computer-based instructional 
technology.  

1 2 3 4 5 

 Access to the Internet at my school. 1 2 3 4 5 

 The lack of time to master the emerging 
computer-based technologies for the classroom.  

1 2 3 4 5 

 My students’ ability to use computers in the 
learning process. 

1 2 3 4 5 

 Having enough time to develop lessons that 
utilize computers.  

1 2 3 4 5 
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 The financial cost of software  1 2 3 4 5 
 The lack of technical support to maintain my 

computer equipment. 
1 2 3 4 5 

 My ability to integrate computers in the 
teaching process.  

1 2 3 4 5 

 The lack of facilities designed to take advantage 
of new computer-based technologies. 

1 2 3 4 5 

 The availability of computers for the number of 
students in my classes.  

1 2 3 4 5 

 My students’ lack of interest. 1 2 3 4 5 
 
 

What other factors limit your use of computer-based instructional technology? 
           
           
         
 
 
In the space below, provide any additional comments you wish to share: 
           
           
         
 
 

Please return the completed survey in the prepared return envelope. 
 

You will now be entered in the drawing for a new Apple iPod.  Good luck.   
 

THANK YOUR FOR YOUR TIME AND HELP! 
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Appendix F  Panel of Experts 

Dr. Chris Ward   
Associate Professor  
College of Education 
Oregon State University 
 

 Wes Crawford 
Web designer and graphic artist 
Masters Graduate Student 
Department of Agricultural Education 
and General Agriculture 
Oregon State University 
 

Dr. Gregory W. Thompson 
Professor and Chair 
Department of Agricultural Education 
and General Agriculture 
Oregon State University 
 

 Ryan Scholz 
Owner of Willamette Wed Services  
Web Design 
Corvallis, Oregon 
 

Dr. Wayne L. Fanno 
Assistant Professor and Distance 
Education Coordinator 
Department of Agricultural Education 
and General Agriculture 
Oregon State University 
 

 Keith Frost  
Masters Graduate Student 
Department of Agricultural Education 
and General Agriculture 
Oregon State University 
 

Daniel Jansen 
Instructor 
Department of Agricultural 
Education 
and General Agriculture 
Oregon State University 

 

Daniel Bolen  
Masters Graduate Student 
Department of Agricultural Education 
and General Agriculture 
Oregon State University 
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Appendix G KRTIS Permission 
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Appendix H LTM Permission 
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Appendix I  Pilot Pre-notice Letter E-mail 

<<Date>> 
 
 
 
Dear «First_Name» «Last_Name»: 
 
In a few days, you will receive an email requesting you to complete a survey for an 
important research project related to agricultural education.  The research concerns 
computer-based technology integration by Utah agricultural education teachers and the 
barriers associated with computer-based technology integration.   
 
I am writing in advance because we have found many people like to know ahead of time 
that they will be contacted.  The study is an important one that will help teacher 
educators as well as state and district staff, better understand the computer-based 
experiences of secondary agricultural education teachers. 
 
If you wish to participate, information that you provide will be used as part of a 
dissertation project and will contribute to the body of research on computer-based 
technology integration through subsequent publications. 
 
If you wish not to participate please reply to this email and state, “take me off the list.”   
 
Thank you for your time and consideration.  It’s only with the generous help of people 
like you that our research can be successful. 
 
Sincerely, 
 
 
 
Reynold Gardner           
Doctoral Candidate       
Agricultural Education 
Oregon State University 
112 Strand Hall 
Corvallis, OR97331 
(541) 737-1338 

Chris Ward 
Associate Professor  
College of Education 
Oregon State University 
202B Education Hall  
Corvallis, OR97331 
541-737-1080 
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Appendix J Pilot Cover Letter E-mail 

 
<<Date>> 
 
Dear <<Participant>>: 

 
Recently we sent an email to inform you of a study we are conducting regarding 
computer-based technology integration in the State of Utah for secondary agricultural 
education teachers and the barriers associated with computer-based technology 
integration.  The study is designed to determine the level of computer-based technology 
integration and the various factors that influence integration.   
 
Please take a few minutes and visit our survey at http://oregonstate.edu/xxxxx .  It will 
take you about 15-20 minutes to complete the questionnaire.  Your code to access the 
survey is <field>.   
 
The answers you provide will be kept confidential to the extent permitted by law.  Special 
precautions have been established to protect the confidentiality of your responses.  You have 
been assigned a contact identification code «email».   This identification code is used to 
contact those who have not returned their survey.  Your identification number will be 
removed from the survey upon the completion of your survey’s processing.  Responses will 
be destroyed once the data have been tallied.  There are no foreseeable risks to you as a 
participant in this project.  However, your participation is extremely valued, and information 
you provide will assist the professional development programs for secondary agricultural 
educators.  

 
If you have any questions about the survey, please contact me at (541) 737-1338 

or by e-mail at Reynold.Gardner@oregonstate.edu.  If I am not available when you call, 
please leave a message and I will call back.  If you have questions about your rights as a 
participant in this research project, please contact the Oregon State University 
Institutional Review Board (IRB) Human Protections Administrator at (541) 737-4933 
or by e-mail at IRB@oregonstate.edu. 
 
«email», thank you in advance for completing the following questionnaire. Once again 
that link to the survey is http://oregonstate.edu/xxxxx .  
Your code to access the survey is <field> 

 
Sincerely, 
 
Reynold Gardner           
Doctoral Candidate       
Agricultural Education 
Oregon State University 
112 Strand Hall 
Corvallis, OR97331 
(541) 737-1338 

Chris Ward 
Associate Professor  
College of Education 
Oregon State University 
202B Education Hall  
Corvallis, OR97331 
541-737-1080 
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Appendix K Pilot Follow-up E-mail   

<<Date>> 
 
Dear «First_Name», 
 
A week ago, I sent you an email seeking your participation in a study we are conducting 
regarding computer-based technology integration in the State of Utah for secondary 
agricultural education teachers and the barriers associated with computer-based 
technology integration.  The study is designed to determine the level of computer-based 
technology integration and the various factors that influence integration.   
 
Please take a few minutes and visit our survey at 
https://surveys.bus.oregonstate.edu/BsgSurvey2_0/owner/harvest.aspx?SurveyID=1921
&SurveyInstanceID=112029 .  It will take you about 15-20 minutes to complete the 
questionnaire.  Your code to access the survey is «Code». 
 
If for any reason you choose not to answer the survey, please reply to this email and 
state, “take me off the list.”  You will be removed from this study and any future mailing 
in regards to this study.  If you do elect to participate, it is important that we receive your 
responses by April 24, 2007.  
 
Protecting the confidentiality of your answers is very important to us, as well as the 
university.  Although you have been assigned a unique code of «Code» for your survey, 
these codes are in no way linked to the responses you provide.  Your code will be 
removed from the results once your survey has been tallied.   

 
If you have any questions about the survey, please contact me at (541) 737-1338 or by e-
mail at Reynold.Gardner@oregonstate.edu.  If I am not available when you call, please 
leave a message, and I will call back. If you have questions about your rights as a 
participant in this research project, please contact the Oregon State University 
Institutional Review Board (IRB) Human Protections Administrator at (541) 737-4933 
or by e-mail at IRB@oregonstate.edu. 

 
Thank you in advance for completing the survey.  Once again, that link to the survey is 
https://surveys.bus.oregonstate.edu/BsgSurvey2_0/owner/harvest.aspx?SurveyID=1921
&SurveyInstanceID=112029 .  Your code to access the survey is «Code». 
 
Thanks again, 
 

 
Reynold Gardner           
Doctoral Candidate       
Agricultural Education 
Oregon State University 
112 Strand Hall 
Corvallis, OR 97331 
(541) 737-1338 

Chris Ward 
Associate Professor  
College of Education 
Oregon State University 
202B Education Hall  
Corvallis, OR 97331 
541-737-1080 
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Appendix L Pilot Thank You 

<<Date>> 
 
Dear «First_Name», 
 
Thank you for your help with the research study regarding the relationship between the 
Utah secondary agricultural education teachers’ computer-based technology integration, 
and perceptions of barriers associated with computer-based instructional technology.   
 
In the next day or so, you will be receiving an additional token of my appreciation.  Feel 
free to do with the poster as you wish. 
 
If you have any questions concerning the study or the results of the study, please contact 
me by e-mail at Reynold.Gardner@oregonstate.edu or by telephone at 541-737-1338, 
and I will answer any questions that you may have.   
 
Thanks again, 
 

 
 
Reynold Gardner           
Doctoral Candidate       
Agricultural Education 
Oregon State University 
112 Strand Hall 
Corvallis, OR 97331 
(541) 737-1338 

Chris Ward 
Associate Professor  
College of Education 
Oregon State University 
202B Education Hall  
Corvallis, OR 97331 
541-737-1080 
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Appendix M Sub-construct classification for the Barriers to Computer-based 
Technology Integration instrument 

 
Sub-

Construct 
Question # Barriers 

Access 02 The reliability of the Internet at my school. 

Access 03 The availability of effective instructional software for the 
courses I teach.  

Access 10 Access to the Internet at my school. 

Access 17 The lack of facilities designed to take advantage of new 
computer-based technologies. 

Access 18 The availability of computers for the number of students 
in my classes.   

Cost 01 The financial costs  
Cost 06 The financial cost of hardware  
Cost 14 The financial cost of software  
Interest / 
Ability 

07 My lack of interest. 

Interest / 
Ability 

12 My students’ ability to use computers in the learning 
process. 

Interest / 
Ability 

16 My ability to integrate computers in the teaching process. 

Interest / 
Ability 

19 My students’ lack of interest. 

Support 05 The lack of support from peers in the adoption of 
computer-based instructional technology. 

Support 09 The lack of administrative support for integration of 
computer-based instructional technology.  

Support 15 The lack of technical support to maintain my computer 
equipment. 

Time/ 
Training 

04 Scheduling enough class time for students to use 
computers.  

Time/ 
Training 

08 My lack of training in computer-based instructional 
technology. 

Time/ 
Training 

11 The lack of time to master the emerging computer-based 
technologies for the classroom.  

Time/ 
Training 

13 Having enough time to develop lessons that utilize 
computers. 

Note:  Likert-type scale options:  1 = Strongly Disagree, 2 = Disagree, 3 = Undecided,  4 
= Agree, 5 = Strongly Agree 
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Appendix N Pre-notice Letter to Participants 

April 10, 2007 
 
Dear «First_Name» «Last_Name»: 
 
In a few days, you will receive via e-mail a request to complete a survey for an 
important research project being conducted by researchers at Oregon State University.  
The current research project is a follow up to the study you participated in concerning 
your learning style in the fall of 2006.  Your participation will help us correlate the 
learning styles’ of the Oregon secondary agricultural education teachers to the level of 
computer-based technology integration and the barriers associated with computer-based 
technology integration.   
 
I am writing in advance because we have found many people like to know ahead of time 
that they will be contacted.  The study is an important one that will help teacher 
educators as well as state and district staff, better understand the computer-based 
experiences of secondary agricultural education teachers. 
 
If you wish to participate, information that you provide will be used as part of a 
dissertation project and will contribute to the body of research on computer-based 
technology integration through subsequent publications. 
 
If you wish not to participate please reply to this email and state, “take me off the list.”   
 
Thank you for your time and consideration.  It’s only with the generous help of people 
like you that our research can be successful. 
 
Sincerely, 

 
Reynold Gardner           
Doctoral Candidate       
Agricultural Education 
Oregon State University 
112 Strand Hall 
Corvallis, OR 97331 
(541) 737-1338 

Chris Ward 
Associate Professor  
College of Education 
Oregon State University 
202B Education Hall  
Corvallis, OR 97331 
541-737-1080 

 
P.S.   As a token of appreciation for your participation you will 
be automatically entered into a drawing for two new Apple iPod 
Shuffles® once you have submitted your completed survey.  
Again, thank you for your contributions to our profession. 
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Appendix O  Cover Letter E-mail 

April 17, 2007 
 
Dear <<Participant>>: 
 
Recently we sent an email to inform you of a study we are conducting regarding 
computer-based technology integration in the State of Oregon for secondary agricultural 
education teachers and the barriers associated with computer-based technology 
integration.  The current research project is a follow up to the study you participated in 
concerning your learning style in the fall of 2006.  Your participation will help us to 
correlate the learning styles’ of the Oregon secondary agricultural education teachers to 
the level of computer-based technology integration and the barriers associated with 
computer-based technology integration. 
 
Please take a few minutes and visit our survey at 
https://surveys.bus.oregonstate.edu/BsgSurvey2_0/main.aspx?SurveyID=1921.  It will 
take you about 15-20 minutes to complete the survey.  Your code to access the survey is 
<field>.  Your responses, together with others, will be combined and used for statistical 
summaries only.  Your participation in this study is voluntary, and you may refuse to 
answer any question.   
 
If for any reason you choose not to answer the survey, please reply to this email and 
state, “take me off the list.”  You will be removed from this study and any future mailing 
in regards to this study. If you do elect to participate, it is important that we receive your 
responses by <date>.  
   
Special precautions have been established to protect the confidentiality of your 
responses.  You have been assigned a contact identification code «Field».   This 
identification code is used to contact those who have not returned their survey.  Your 
identification number will be removed from the survey upon the completion of your 
survey’s processing.  Responses will be destroyed once the data have been tallied.  
There are no foreseeable risks to you as a participant in this project.   
 
Your participation is extremely valued and information you provide will assist the 
professional development programs for secondary agricultural educators in the State of 
Oregon.    
Remember that once the completed survey is submitted, we will automatically enter you 
into the drawing for two new Apple iPod Shuffles® as outlined further in the first page 
of the survey. 
 
If you have any questions about the survey, please contact me at (541) 737-1338 or by e-
mail at Reynold.Gardner@oregonstate.edu.  If I am not available when you call, please 
leave a message and I will call back.  If you have questions about your rights as a 
participant in this research project, please contact the Oregon State University 
Institutional Review Board (IRB) Human Protections Administrator at (541) 737-4933 
or by e-mail at IRB@oregonstate.edu. 
 
«First_Name», thank you in advance for completing the following survey. Once again 
that link to the survey is 
https://surveys.bus.oregonstate.edu/BsgSurvey2_0/main.aspx?SurveyID=1921.  Your 
code to access the survey is <field> 
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Sincerely, 
 

 
Reynold Gardner           
Doctoral Candidate       
Agricultural Education 
Oregon State University 
112 Strand Hall 
Corvallis, OR 97331 
(541) 737-1338 

Chris Ward 
Associate Professor  
College of Education 
Oregon State University 
202B Education Hall  
Corvallis, OR 97331 
541-737-1080 

 
P.S.   As a token of appreciation for your participation you will be automatically 
entered into a drawing for two new Apple iPod Shuffles® once you have submitted your 
completed survey.  Again, thank you for your contributions to our profession. 
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Appendix P  First Follow-up E-mail   

April 24, 2007 
 
Dear «First_Name», 
 
A week ago, I sent you an email seeking your participation in a study of computer-based 
technology integration in the secondary agricultural education programs and the barriers 
associated with computer-based technology integration.  To the best of our knowledge, 
you have not yet completed this survey.  
 
We are writing again because of the importance that your survey has for helping to get 
accurate results.  We are seeking input from all secondary agricultural educators in the 
State of Oregon; it is only by hearing from nearly everyone that we can be sure that the 
results are truly representative. Remember that once the completed survey is submitted, 
we will automatically enter you into the drawing for two new Apple iPod Shuffles® as 
outlined further in the first page of the survey. 
 
Please take a few minutes and visit our survey at 
https://surveys.bus.oregonstate.edu/BsgSurvey2_0/owner/harvest.aspx?SurveyID=1921
&SurveyInstanceID=112029 .  It will take you about 15-20 minutes to complete the 
questionnaire.  Your code to access the survey is «Code». 
 
If for any reason you choose not to answer the survey, please reply to this email and 
state, “take me off the list.”  You will be removed from this study and any future mailing 
in regards to this study.  If you do elect to participate, it is important that we receive your 
responses by April 24, 2007.  
 
Protecting the confidentiality of your answers is very important to us, as well as the 
university.  Although you have been assigned a unique code of «Code» for your survey, 
these codes are in no way linked to the responses you provide.  Your code will be 
removed from the results once your survey has been tallied.   

 
If you have any questions about the survey, please contact me at (541) 737-1338 

or by e-mail at Reynold.Gardner@oregonstate.edu.  If I am not available when you call, 
please leave a message, and I will call back. If you have questions about your rights as a 
participant in this research project, please contact the Oregon State University 
Institutional Review Board (IRB) Human Protections Administrator at (541) 737-4933 
or by e-mail at IRB@oregonstate.edu. 

 
Thank you in advance for completing the survey. Once again that link to the survey is 
https://surveys.bus.oregonstate.edu/BsgSurvey2_0/owner/harvest.aspx?SurveyID=1921
&SurveyInstanceID=112029 .  Your code to access the survey is «Code». 
 
Thanks again, 
 
Reynold Gardner           
Doctoral Candidate       
Agricultural Education 
Oregon State University 
112 Strand Hall 
Corvallis, OR 97331 

 

Chris Ward 
Associate Professor  
College of Education 
Oregon State University 
202B Education Hall  
Corvallis, OR 97331 
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Appendix Q  Second Follow-up E-mail 

May 1, 2007 
 
Dear participant, 
 
Two weeks ago, I sent you an email seeking your participation in a study of computer-
based technology integration in the secondary agricultural education programs and the 
barriers associated with computer-based technology integration.  To the best of our 
knowledge, you have not yet completed this survey.  
 
We are writing again because of the importance that your survey has for helping to get 
accurate results.  Although we are seeking input from all secondary agricultural 
educators in the State of Oregon, it is only by hearing from nearly everyone that we can 
be sure that the results are truly representative.  
 
Please take a few minutes and visit our survey at http://oregonstate.edu/xxxxx .  It will 
take you about 15-20 minutes to complete the questionnaire.  Your code to access the 
survey is <field>. 
 
If for any reason you choose not to answer the survey, please respond to this email or e-
mail Reynold.Gardner@oregonstate.edu and state, “take me off the list.”  You will be 
removed from this study and any future mailing in regards to this study.   
 
Protecting the confidentiality of people’s answers is very important to us, as well as the 
university.  Although you have been assigned a unique code of <field> for your survey, 
these codes are in no way linked to the responses you provide.  Your code will be 
removed from the results once your survey is scored.   
 
If you have any questions about the survey, please contact me at (541) 737-1338 or by e-
mail at Reynold.Gardner@oregonstate.edu.  If I am not available when you call, please 
leave a message and I will call back. If you have questions about your rights as a 
participant in this research project, please contact the Oregon State University 
Institutional Review Board (IRB) Human Protections Administrator at (541) 737-4933 
or by e-mail at IRB@oregonstate.edu. 
 
Thank you in advance for completing the following questionnaire. Once again that link 
to the survey is http://oregonstate.edu/xxxxx your code to access the survey is <field> 
 
Thanks again, 
 
 
Reynold Gardner           
Doctoral Candidate       
Agricultural Education 
Oregon State University 
112 Strand Hall 
Corvallis, OR 97331 

 
Chris Ward 
Associate Professor  
College of Education 
Oregon State University 
202B Education Hall  
Corvallis, OR 97331 
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Appendix R  Final Follow-up US Postal Mailing Letter 

Date 
 
«AddressBlock» 
 
 
Dear «First_Name» «Last_Name», 
 

Two weeks ago, I sent you an email seeking your participation in a study we are 
conducting regarding computer-based technology integration in the State of Oregon for 
secondary agricultural education teachers and the barriers associated with computer-
based technology integration.  The current research project is a follow up to the study 
you participated in concerning your learning style in the fall of 2006.  Your participation 
will help us to determine if there is a relationship between the Oregon secondary 
agricultural education teachers’ learning styles, computer-based technology integration, 
and perceptions of barriers associated with computer-based instructional technology. 

 
We are writing again because of the importance that your survey has for helping to get 
accurate results.  We are seeking input from all secondary agricultural educators in the 
State of Oregon; it is only by hearing from nearly everyone that we can be sure that the 
results are truly representative. Remember that once the completed survey is submitted, 
we will automatically enter you into the drawing for two new Apple iPod Shuffles® as 
outlined further in the first page of the survey. 
 
Please take a few minutes and complete the enclosed survey.  The entire survey process 
should take you about 15-20 minutes to complete. We hope that you will complete the 
survey soon and return it in the prepaid envelope.   
 
Protecting the confidentiality of your answers is very important to us, as well as the 
university.  Although you have been assigned a unique code of «Code» for your survey, 
these codes are in no way linked to the responses you provide.  Your code will be 
removed from the results once your survey is tallied.   
 
If you have any questions about the survey, please contact me at (541) 737-1338 or by e-
mail at Reynold.Gardner@oregonstate.edu.  If I am not available when you call, please 
leave a message, and I will call back.  If you have questions about your rights as a 
participant in this research project, please contact the Oregon State University 
Institutional Review Board (IRB) Human Protections Administrator at (541) 737-4933 
or by e-mail at IRB@oregonstate.edu. 
 
Thank you in advance for completing the survey returning it in the prepaid envelope.   
 
Sincerely, 
 
Reynold Gardner           
Doctoral Candidate       
Agricultural Education 
Oregon State University 
112 Strand Hall 
Corvallis, OR 97331 
(541) 737-1338 

Chris Ward 
Associate Professor  
College of Education 
Oregon State University 
202B Education Hall  
Corvallis, OR 97331 
541-737-1080 
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Appendix S  Thank You E-mail 

Date 
 
 
 
Dear «First_Name», 
 
 
Thank you for your help with the research study regarding the relationship between the 
Oregon secondary agricultural education teachers’ learning styles, computer-based 
technology integration, and perceptions of barriers associated with computer-based 
instructional technology.  Your input will be valuable in helping the OVATA and 
educational leaders develop professional development activities that will enrich the 
agricultural education profession in our state.  
  
If you have any questions concerning the study or the results of the study, please contact 
me by e-mail at Reynold.Gardner@oregonstate.edu or by telephone at 541-737-1338, 
and I will answer any questions that you may have.   
 
If you would like to see the results of the completed study, I would be happy to make 
them available to you.  Those results should be available sometime after August 1, 2007.  
Please contact me if you would like a copy of the study. 
 
Thank you again for your help.  
 
 
Reynold Gardner 
 
 
Reynold Gardner           
Doctoral Candidate       
Agricultural Education 
Oregon State University 
112 Strand Hall 
Corvallis, OR 97331 
(541) 737-1338 

Chris Ward, Ph.D. 
Associate Professor  
College of Education 
Oregon State University 
202B Education Hall  
Corvallis, OR 97331 
541-737-1080 
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Appendix T IRB Approval Letter, Computer-based Technology Integration & Barriers 
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Appendix U Open-ended Question Reponses 

Responses below are from the participants who elected to provide additional comments 
concerning computer-based technology integration and barriers associated with 
computer-based technology. 

“Both my and the other teachers agree that our lab is outdated and we need a newer 
one. Cost is an issue, and overall availability of the lab is an issue. We don’t want to 
pour money into a lab when it will only be available for 2.5 hours a day. If we are to use 
the lab it takes significant planning on my part.” 

“I still believe that most learning comes from the basics and that technology should be 
tool to add to the basics, not replace the basics.  I feel there is an over importance put 
on technology at the collegiate, educator trainer and national level. It just is not that 
feasible to do the things that people talk about because of the lack of financial resources 
but also that students need to learn the basics.” 

“I have been using computer technology for years. I am way ahead of the other teachers 
in my school on the use of technology. All of my lesson plans have been converted to the 
computer a long time ago.” 

“I use my overhead projector with my computer every day. It is my biggest asset.” 

“I use technology almost every day. I post a word of the day using power point. I have 
had students develop power points to share with their class to help them teach their 
peers about a subject. I think that technology is a very valuable teaching tool which I 
use.” 

“I wish that I could have 20 computers in my room, but my building leadership is of the 
opinion that 13 computers (available in the library) is sufficient for the entire student 
body(700+) to use.” 

“I wish that Oregon had a power point share such as the Glenrose website. That was 
well organized and addressed Oregon agriculture.” 

“I would appreciate one to two day seminars that are focused on specific areas of 
computer use. Part of the problem with trying to learn new applications is getting too 
much information, and then not being able to remember how to use it at a later date.” 

“In my view as an agriculture teacher, there is more to technology than the use of 
computers. There is new innovative equipment out there that when used in the classroom 
is new and exciting. My student use state of the art equipment to extant DNA.” 

“It'd be great to have more availability to some of the technology, but if you don't have 
the equipment or funding, space, and respect for the equipment, it's not worth having; 
not to mention the cost of the upkeep. 

One problem in using technology is ever-changing technology and down time. For 
example the Glenrose FFA website that many have submitted PowerPoint’s to and used. 
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Due to internet site licenses and such it is gone and hard to locate without spending 
hours trying to find it.” 

“Technology and computer based learning should be used as a tool not as the sole 
learning means in an agricultural education program.” 

“Technology is the future and students who understand that it is a tool like anything else 
they need to complete a task will be very useful in getting and maintaining a career.” 

“The greatest barrier, if financial. School districts can't afford to replace technology 
every 2 years, which is what it currently takes to keep up with the changes. The fear is 
that by the time students leave here, most of their training will be out of date.” 

“We do have two computer labs at our school, but at any given time some are missing 
keyboards, mice, or just don't function right. Our computers are severely outdated and 
still running old programs with dinosaur monitors and if anything goes wrong with they 
are out of service for an extended period of time.” 

“We have been using computers for 20 years or more at our school, but every time we 
are trained for something new there is never any time for practice and mastery and then 
what do I cut in order to add new?” 

“We use some of what is out there, but with more education on my part, more dollars to 
get the toys to play with, we would all be better off. I do learn from my students and I 
fine it interesting that the Social Studies teachers all have "Power Point" lessons for 
their content.” 
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 Appendix V  IRB Approval Letter, Learning Type 
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 Appendix W  Oregon Department of Education Letter of Support 



 
 

 

 

 


