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ABSTRACT 

Understanding knowledge, beliefs, attitudes, and behaviors of Texas agriscience 

teachers will help identify the needs for water-related curriculum and water-related 

research in the secondary educational setting. This study sought to answer the question of 

whether a workshop is an effective tool in changing teachers‘ knowledge, beliefs, 

attitudes, intentions, and behaviors towards water-related research and water curriculum. 

A one day Water and the Agriscience Fair Workshop was conducted for Texas 

agriscience teachers that provided water-related teaching materials, highlighted the latest 

water-related research, and showed how water-related projects could be utilized in a 

classroom setting and in the FFA Agriscience Fair.  

Demographics were collected from the nine workshop participants. Workshop 

participants were assessed using the constructs of Ajzen‘s Theory of Planned Behavior 

and self efficacy immediately after participating in the workshop as well as six months 

after the workshop. It was concluded that the Water and the Agriscience Fair Workshop 

was an effective method of increasing workshop participants‘ intentions to include water-

related curriculum into their program because of the positive change in intentions six 

months after the workshop.  Increased levels of self-efficacy among workshop 

participants were found immediately after and six months after the workshop. However, 

workshop participants‘ intentions to encourage students to participate in the FFA 

Agriscience Fair with water-related projects had a negative change six months after the 

workshop. Attitudes also had a negative change six months after the workshop.  It is 

recommended to replicate this study with a larger sample size and to increase the amount 
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of time between data collections from six months to one year to determine if agriscience 

teachers followed their intentions through with related behaviors.  
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CHAPTER I 

INTRODUCTION 

 

Background Information 

Water conservation is very important in today‘s world. It is one of our most 

precious natural resources. Without water, life could not occur. Around 71% of the 

world‘s surface is covered by water primarily contained in oceans. Of that total, the 

amount of fresh water suitable for human consumption is only about 3%. However, much 

of that total is not readily available for human consumption because it is frozen in 

glaciers or is beneath the surface (Dutch, 2004).  

Water that is readily available for human consumption is found in freshwater 

lakes, rivers, and groundwater. One of the main sources for groundwater is the Ogallala 

aquifer that stretches over the eight states of South Dakota, Nebraska, Wyoming, Kansas, 

Colorado, Oklahoma, New Mexico, and Texas. The Ogallala aquifer stretches nearly 

174,000 square miles (High Plains Underground Water Conservation District, 2007) of 

which Texas houses roughly 36,080 square miles of the aquifer (Guru & Horne, 2000).  

The aquifer is the primary water source for over two million people whose livelihoods 

come from agriculturally based businesses. Approximately 95% of the water pumped 

from the Ogallala aquifer is used for irrigation purposes. ―The High Plains area represents 

65% of the total irrigated acreage in the United States‖ (High Plains Underground Water 

Conservation District, 2007, Ogallala Aquifer section, ¶ 9).
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Groundwater can only be replenished by natural recharge. Currently, the Ogallala 

aquifer is being depleted faster than it can recharge (Glantz, 1989). While the rates of 

recharge of the aquifer vary by location, several areas that overlie the aquifer have 

completely depleted the underground supply as a source for irrigation (Glantz, 1989). 

This realization is alarming when considering how many communities depend on the 

water source for business.   

Farmers have used irrigation as a cure all for low rainfall amounts across the 

nation. In the 1940s, farmers realized that combined effects of efficient deep-well pumps, 

inexpensive aluminum piping, center-pivot sprinklers and other irrigation systems, and 

the water-filled gravel beds from the Ogallala aquifer allowed them to completely 

disregard the lack of rain (Guru & Horne, 2000). By the 1960s, High Plains irrigation was 

no longer just a response to the arid climate but its total replacement (Guru & Horne, 

2000). According to Guru and Horne, High Plains irrigators have been exhausting the 

aquifer water at a rate conservatively estimated to be ten times the rate of natural 

recharge over the last 30 years. It is apparent that action needs to be taken now to rectify 

this situation and conserve the water resource for future generations (Glantz, 1989).     

The Ogallala Initiative was created to combat the Ogallala aquifer situation. The 

Ogallala Initiative is a research program funded by the United States Department of 

Agriculture - Agricultural Research Service (USDA-ARS).  It is a collaborative project 

between USDA-ARS, Kansas State University, Texas A&M University, Texas Tech 

University, and West Texas A&M University. The Ogallala Initiative focuses on 

improving the sustainability of agricultural industries and rural communities through 
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innovative scientific research. The ultimate goal of the Initiative is to sustain rural 

economies through new water management technologies (Axtell, 2006).  

Agriscience teachers play very important roles in the lives of their students.  They 

often form special bonds and become role models to their students due to the many hours 

spent outside of class on supervised agricultural experience projects, judging teams, 

leadership development contests, etc. The teaching of high school agriculture is an 

applied science and provides a contextual application of advanced science concepts 

through topics such as water conservation, water management, and water-related research 

(Phipps, Osborne, Dyer, & Ball, 2008). 

Science fairs are often used as a means for students to demonstrate and showcase 

their learning in all scientific areas. Teachers use them as a way to facilitate learning with 

hands-on experience. FFA‘s Agriscience Fair is an opportunity for students to participate 

in research projects in their local communities by completing a research study and 

presenting the results through a scientific report and display for evaluation at the state and 

national levels (National FFA Organization, 2008). This experience serves as an 

extension of the local classroom and provides students a chance to compare their research 

to their peers. Participating in science fairs also serves as a means to incorporate science 

and technology into the agricultural education curriculum. By incorporating water-related 

research into students‘ Agriscience Fair projects, the potential is created to inspire future 

generations of water researchers.  

National Research Council, Board on Agriculture, and the Committee on 

Agricultural Education in Secondary Schools (1988) found that the focus and content of 

many vocational agriculture programs were outdated. One response to this finding was to 
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incorporate more science and technology into the agricultural education curriculum. 

Boone, Gartin, Boone, and Hughes (2006) found that agricultural educators in West 

Virginia had a positive attitude towards biotechnology, but lacked the resources and 

information to integrate the subject matter into their curriculum. A workshop could serve 

as a professional development tool to provide resources and information for integration of 

new subject matter into the agricultural education curriculum. 

 Changing the water management behavior of tomorrow‘s farmers, ranchers, 

scientists, and the general public may begin like many things—while they are children. If 

early education makes a difference, then curriculum and instruction may be the key. If 

this starts with the agriscience teacher, it is important to know if a workshop is an 

effective tool of changing teachers‘ knowledge, beliefs, attitudes, intentions, and 

behaviors towards water-related research and water curriculum.  

Problem 

Knowledge, beliefs, attitudes, and behaviors of agriscience teachers have been 

measured and researched in many educational curriculum areas as you will see in the next 

chapter. However, there have not been many studies that focus on agriscience teachers‘ 

knowledge, beliefs, attitudes, and behaviors towards teaching water-related curriculum 

and water-related research. Understanding knowledge, beliefs, attitudes, and behaviors 

will help identify the needs for water-related curriculum and water-related research in the 

secondary educational setting. 

Miller (2006) focused on West Texas high school agriscience teachers' 

knowledge, confidence, and attitudes towards teaching water quantity-related topics. 

Very few studies have focused on a workshop as an effective strategy of changing 
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agriscience teachers‘ knowledge, confidence, and attitudes toward water topics, such as 

agricultural water management and water-related research. Furthermore, water-related 

research has not been a priority for agriscience teachers as demonstrated by the small 

number of water-related entries in the Texas FFA Agriscience Fair which may be due to 

agriscience teachers‘ limited knowledge of the topic.  

Purpose and Objectives of the Study 

What is the effectiveness of using a workshop to change Texas agriscience 

teachers‘ attitudes, behaviors, beliefs, and self-efficacy towards teaching agricultural 

water management? The purpose of this study is to determine the effectiveness of using a 

workshop to change knowledge, beliefs, attitudes, and behaviors of workshop 

participants‘ towards the teaching of agricultural water management and water research 

and to increase agriscience teacher self-efficacy in teaching water management and 

guiding students through water-related Agriscience Fair projects. The specific objectives 

guiding this study were: 

1. Describe workshop participants through demographic variables and their 

water information behaviors.  

2. Determine current knowledge, beliefs, attitudes, intentions, and behaviors of 

workshop participants towards water-related research and the Texas FFA 

Agriscience Fair as a result of participation in the workshop. 

3. Determine changes in knowledge, beliefs, attitudes, intentions, and behaviors 

of workshop participants towards water-related research and the FFA 

Agriscience Fair as a result of participation in the workshop after an 

approximate six-month time frame. 
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4. Describe the change of workshop participants‘ self-efficacy of teaching water 

management. 

Definition of Terms 

The following are terms and definitions that are used for this study: 

Attitudes: a mental position with regard to a fact or state; a feeling or emotion toward a 

fact or state (Merriam Webster, 2008). 

Aquifer: a geologic formation that will yield water to a well in sufficient quantities to 

make the production of water from this formation feasible for beneficial use; permeable 

layers of underground rock or sand that hold or transmit groundwater below the water 

table (Eckhardt, 2008). 

Behavior: the manifest, observable response in a given situation with respect to a given 

target (Ajzen, 2006a). 

Behavioral beliefs: people‘s favorable or unfavorable attitudes toward specific behavior. 

These attitudes can be expected to predict that behavior (Ajzen, 2006a). 

FFA: an educational, nonprofit, nonpolitical national organization for students enrolled in 

school-based agricultural education in the public schools that focuses on student 

leadership and career development; it consists of chartered state associations and student 

members in local middle school and high school chapters (Phipps, Osborne, Dyer, & 

Ball, 2008). 

FFA Agriscience Fair: open to students in grades 7-12.  Students participate in research 

projects in their local communities and then prepare a scientific report and display for 

judging at the national level. Competition is divided into five categories: Botany, 
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Engineering, Environmental Sciences, Zoology, Biochemistry/Food Science/ 

Microbiology (National FFA Organization, 2008). 

Groundwater: water within the earth that supplies wells and springs; water in the zone of 

saturation where all openings in rocks and soil are filled, the upper surface of which 

forms the water table (Eckhardt, 2008). 

Intention: an indication of a person's readiness to perform a given behavior, and it is 

considered to be the immediate antecedent of behavior (Ajzen, 2006a). 

Knowledge: the fact or condition of knowing something with familiarity gained through 

experience or association; acquaintance with or understanding of a science, art, or 

technique; the fact or condition of being aware of something (Merriam Webster, 2008). 

Perceived behavioral control: refers to people‘s perceptions of their ability to perform a 

given behavior (Ajzen, 2006a). 

Recharge: refers to water entering an underground aquifer through faults, fractures, or 

direct absorption (Eckhardt, 2008). 

Recharge rate: the quantity of water per unit of time that replenishes or refills an aquifer 

(Eckhardt, 2008). 

Supervised agricultural experience: a series of planned, sequential agricultural activities 

(SAE projects) of educational value conducted by students outside of class and laboratory 

instruction for which systematic instruction and supervision are provided by the teacher 

(Phipps, Osborne, Dyer, & Ball, 2008). 

Self-efficacy: people‘s beliefs about their capabilities to produce effects (Bandura, 1994). 

Subjective norms: perceived social pressure or a person‘s beliefs about how people they 

care about will view the behavior (Ajzen, 2006a).  
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Sustainability: the long-term capacity of an ecosystem to maintain ecological processes 

and functions, biological diversity, and productivity (Eckhardt, 2008). 

Texas Essential Knowledge Skills: the state-mandated curriculum guidelines that 

establish what every student, from elementary school through high school, should know 

and be able to do (Texas Education Agency, 2005, TEKS section, ¶ 1). 

Water conservation: the conservation of water resources (Merriam Webster, 2008). 

Workshop: a usually brief intensive educational program for a relatively small group that 

focuses especially on techniques and skills in a particular field (Merriam Webster, 2008). 

Basic Assumptions 

 For the purpose of this study, the following were assumed: 

1. The information collected from the agriscience teachers is honest, 

professional, and not intended to mislead the researcher or negatively 

influence the results of this study. 

2. All agriscience teachers that participated in the survey were able to read and 

understand English. 

3. Likert-type scaled questions are interval data; therefore, means and standard 

deviations are appropriate.  

Limitations of the Study 

 This study was confined to the following limitations: 

1. This study is limited to the responses of agriscience teachers who attended the 

Water and the Agriscience Fair Workshop on July 14, 2008 in Lubbock, TX 

at the Texas FFA Convention. The results of this study do not reflect all Texas 
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agriscience teachers and should not be generalized beyond similar 

populations. 

2. The second part of this study is limited to agriscience teachers who attended 

the Water and the Agriscience Fair Workshop and completed and returned the 

second data collection instrument. The results of this study do not reflect all 

Texas agriscience teachers and should not be generalized beyond similar 

populations. 

3. Based on the distribution of age in this study and the distribution of age in the 

target population (Texas Agriscience teachers), the likelihood of the reported 

construct scores being normally distributed is decreased. This uncertainty is 

attributed to the low number of participants in this study. 

Significance of the Study 

The Ogallala aquifer is in dire need of a solution for the continual severe 

depletion of its water supply. Actions must be taken now to insure the Ogallala aquifer 

will be an available water supply in the future (citation). While the Ogallala Initiative was 

created to combat the current situation, future generations will be faced with this evolving 

problem. Therefore, it is important to potentially inspire future generations of water-

related researchers.  

Agriscience Fair projects provide the opportunity to incorporate water-related 

research into the agricultural education curriculum. Previous research has been conducted 

on the effectiveness of professional development workshops for adopting water 

curriculum in environmental education, but there has been no previous research on the 

effectiveness of workshops for incorporating water-related research and water curriculum 
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into agricultural education. As stated before, all of this begins with the agriscience 

teacher so it is important to know if a workshop is an effective tool of changing teachers‘ 

knowledge, beliefs, attitudes, intentions, and behaviors towards water-related research 

and water curriculum.   
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CHAPTER II 

LITERATURE REVIEW 

 

Overview 

This chapter serves to provide an understanding of the rationale for applying the 

Theory of Planned Behavior to this study. It provides an in-depth explanation of the 

theory as well as all of its constructs.  A review of literature of supporting research that 

factored into the development of this study is also provided.  

Literature related to the Theory of Planned Behavior, self-efficacy, water-related 

curriculum, agricultural education curriculum, professional development programs, 

workshop effectiveness, and sustainable agriculture were reviewed in preparation for this 

study. Beyond these broad categories, more specific literature topics were examined 

including professional development programs in water education, workshop 

effectiveness, and self-efficacy.  

The purpose of this study was to determine the effectiveness of utilizing a 

professional development workshop to change knowledge, beliefs, attitudes, and 

behaviors of workshop participants‘ towards the teaching of agricultural water 

management and water research as well as to increase agriscience teacher self-efficacy in 

these areas.  

Theoretical Framework 

Philosophy of Agricultural Education 

 Secondary agriculture instruction is composed of three core areas: classroom and 

laboratory instruction, leadership (FFA), and experiential learning (supervised 
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agricultural experience, SAE). It is the ultimate goal for agricultural educators to 

incorporate all three of these components into their agriscience programs as an integrated 

model (Figure 2.1) (Phipps, Osborne, Dyer, & Ball, 2008).  

Classroom and laboratory instruction encompasses all educational activities that 

take place in the classroom or shop (Phipps, Osborne, Dyer, & Ball, 2008). For the 

purposes of this study, classroom and laboratory instruction included utilization of water-

related curriculum provided at the workshop. 

The leadership component‘s most used outlet is FFA. FFA activities provide an 

excellent opportunity for students to apply learning and prepare students for future career 

success (National FFA Organization, 2008). The Agriscience Fair provides opportunities 

for students to exhibit their skills and knowledge, as well as earn awards.   

SAEs are a good example of experiential learning. SAEs also give students the 

opportunity to work towards their career goals through projects supervised by their 

agriscience instructor. There are four parts of SAEs: exploratory, research/ 

experimentation and analysis, ownership/entrepreneurship, and placement (National FFA 

Organization, 2008). The FFA Agriscience Fair falls under the research/experimentation 

and analysis category of SAEs. Water-related science fair projects can be considered 

projects that work towards career goals for future water researchers. 

This study integrated these three core areas of FFA, classroom and laboratory 

instruction, and SAEs through utilization of the water-related curriculum provided at the 

workshop in classroom instruction and then applying that knowledge to water-related 

science fair projects used to compete in the FFA Agriscience Fair. Therefore, the FFA 

Agriscience Fair could be the best example of this three circle model. 
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Theory of Reasoned Action 

 To fully understand the Theory of Planned Behavior, one must first understand 

the Theory of Reasoned Action. Ajzen and Fishbein (1980) first described the Theory of 

Reasoned Action as a way to explain how people think about the effect of their actions 

before they proceed with a behavior.  This theory strives to predict and understand an 

individual‘s behavior by assuming that people are rational and regularly use available 

information. Chiefly, this theory illustrates that an individual will follow intention to 

behavior being that intention is the principal predictor of behavior. If an individual 

intends to engage in a behavior, it is likely for the individual to follow through with this 

behavior (Armitage & Conner, 1999). Determinants of intentions are attitudes and 

subjective norms. Attitudes can be either positive or negative assessments of behavior. 

Figure 2.1. Components of the Agricultural Education Program Model. (Phipps, 

Osborne, Dyer, & Ball, 2008, p. 380). 



Texas Tech University, Claire Ellice Williams, May 2009 

 

14 

 

 

 

Subjective norms are the perceived social pressure from others whose opinions are cared 

about to act upon or not act upon a specific behavior.  Ajzen (1988) stated that the Theory 

of Reasoned Action was generated to manage unpredictable behaviors. This means that 

the Theory of Reasoned Action may only gainfully predict a small assortment of 

behaviors (Armitage & Conner, 1999). To combat this problem, Ajzen (1988) proposed 

an extension to this theory: ―…a conceptual framework that addresses the problem of 

incomplete volitional control (p. 132). This extended version of the Theory of Reasoned 

Action is known as The Theory of Planned Behavior.  

 

Theory of Planned Behavior 

The Theory of Planned Behavior (TPB) served as the primary theoretical 

framework for this study. The Theory of Planned Behavior was constructed from the 

Theory of Reasoned Action which makes these two theories very similar. Icek Ajzen‘s 

Theory of Planned Behavior (2006a) assists in developing an understanding of how the 

behavior of people can be changed. The Theory of Planned Behavior forecasts intentional 

behavior (Value-Based Management.net, 2008).  

BehaviorIntention

Attitude 
toward the 
behavior

The person's beliefs 
that the behavior leads 

to certain outcomes  
and his evaluations of 

those outcomes

Relative importance 
of attitudinal & 

normative 
considerations

Subjective 
Norm

The person's belief that the 
specific individuals or groups 
think he should or should not 
perform  the behavior and his 
motivation  to comply with the 

specific  referents

Figure 2.2. Ajzen and Fishbein‘s (1980, p. 8) Theory of Reasoned Action 
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The TPB was designed to predict behaviors that are not entirely under constant 

control by including measures of perceived behavior control (Armitage & Conner, 1999). 

This theory says the best predictor of behavior is intention. Components of the Theory of 

Planned Behavior differ slightly from the Theory of Reason Action. There are three 

factors that guide people‘s actions or intentions: behavioral beliefs, subjective norms, and 

perceived behavioral control. These three factors lead to the formation of behavioral 

intention (Value-Based Management.net, 2008). Behavioral beliefs are a new component 

that contributes to attitudes toward the behavior. Attitudes are drawn from significant 

behavioral beliefs such as the perceived possibility of specific results happening, 

multiplied by an assessment of those results (Armitage & Conner, 1999).  

Normative beliefs are another new component the TPB utilizes that the Theory of 

Reasoned Action does not. Normative beliefs contribute to subjective norms. Normative 

beliefs are the ―perceived social pressure from significant referents multiplied by the 

motivation to comply with those referents‖ (Armitage & Conner, 1999, p. 35).  

A new determinant of intention introduced in the TPB that parallels attitudes and 

subjective norms is perceived behavioral control.  This perceived behavior control is said 

to be a predictor of behavior and intention (Armitage & Conner, 1999).  

The supposed connection between perceived behavioral control and behavior is 

based on two underlying principles. When intention is continuous, the probability of the 

behavior being followed through amplifies with greater perceived behavioral control. The 

second rationale is that perceived behavioral control will directly influence behavior to 

the degree that perceived behavioral control replicates actual control (Armitage & 

Conner, 1999).  
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Armitage and Connor (1999) believe Ajzen‘s ―conceptualization of the Theory of 

Planned Behavior implies a causal link between beliefs, attitudes, intention, and 

behavior‖ (p. 36). ―As a general rule, the more favorable the attitude and the subjective 

norm, and the greater the perceived control the stronger should be the person‘s intention 

to perform the behavior in question‖ (Ajzen, 2006b, p. 1). 

Armitage and Conner (2001) conducted an assessment of the predictive validity 

of the Theory of Planned Behavior constructs and the causal relationships between 

beliefs, attitudes, intentions, and behavior by evaluating 185 individual studies that 

utilized the TPB. The end result meta-analysis vindicated the application of the TPB 

when determining intention and behavior. The correlational relationship between attitude, 

subjective norm, and perceived behavior control with intention accounted for 39% of the 

variance. When assessing all behaviors, the correlational relationship between intention 

and perceived behavioral control with behavior accounted for 27% of the variance 

(Armitage & Conner). Researchers concluded from the meta-analysis that the TPB can 

effectively be used to predict intention and behavior (Armitage & Conner).  

Self-efficacy and perceived behavioral control supply an additional 2% of 

variance in behavior when intention is controlled (Armitage & Conner, 2001). When 

attitude and subjective norm is controlled, the correlational relationship between 

perceived behavioral control and intention accounted for 6% of the variance (Armitage & 

Conner). From these statistics, researchers concluded that perceived behavioral control 

independently predicted intentions and behavior in a large quantity of areas separate from 

the Theory of Reasoned Action constructs. As a result, perceived behavioral control is 

seen as an asset to the Theory of Reasoned Action (Armitage & Conner).  
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Dependent Variables  

 There were six dependent variables that guided this research: agriscience 

teachers‘ attitudes, beliefs, subjective norms, perceived behavioral control, intended 

classroom behavior, and self-efficacy towards agricultural water management and water-

related research. The Theory of Planned Behavior guided five of these variables.  

Attitude Toward the Behavior  

Attitude toward a behavior is the extent to which acting out the behavior is 

viewed positively or negatively (Ajzen, 2006a). This means that attitudes are 

automatically attained favorably or unfavorably depending on how a person feels toward 

the specific entity. While one person may believe many ideas about an entity, it is 

believed that he or she will be influenced by only a diminutive quantity of beliefs (Ajzen 

& Fishbein, 1980). This quantity of beliefs usually ranges from five to nine beliefs. 

According to the TPB, these ―salient beliefs are the immediate determinants of a person‘s 

Figure 2.3. Ajzen‘s (2006a) Theory of Planned Behavior Model. 
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attitude‖ (Ajzen & Fishbein, p. 63). However, these beliefs could be reinforced, 

deteriorated, or changed altogether.   

Subjective Norms 

Subjective norms are the perceived social demands to participate or not 

participate in a behavior (Ajzen, 2006a). In other words, subjective norms are peer 

influenced. These are a person‘s beliefs that people important in his or her life or people 

from this person‘s environment think that he or she should or should not behave in a 

certain way.  As the TPB model shows, normative beliefs that deal with the expectations 

of important referents are determinants of subjective norms.  

Normative beliefs are the ―perceived behavioral expectations of such important 

referent individuals or groups‖ (Ajzen, 2006a, Normative beliefs section, ¶ 1). These 

individuals or groups could be the person‘s significant other, family, friends, fellow 

teachers, coworkers, or anyone that is of some important to the individual. It has been 

argued that the normative component is the weakest predictor of intention in the Theory 

of Planned Behavior (Armitage & Conner, 1999). Ajzen (2006a) believes these 

normative beliefs in conjunction with the individual‘s motivation to comply with the 

different referents are the determinants of subjective norms. Normative beliefs are similar 

to subjective norms, except that they involve specific individuals or groups rather than a 

generalized important other.  

Perceived Behavioral Control 

Perceived behavioral control is a person‘s awareness of their capability to act out 

a set behavior (Ajzen , 2006a). Perceived behavioral control can also be the amount of 

control an individual interprets they possess. Determinants of perceived behavioral 
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control are control beliefs. Control beliefs deal with the alleged presence of factors that 

may aid or hinder the performance of a behavior. These control beliefs in addition to the 

power of each control factor is said to be determinants of perceived behavioral control.  

Intentions 

Intention is an ―indication of a person's readiness to perform a given behavior, 

and it is considered to be the immediate antecedent of behavior‖ (Ajzen, 2006a, 

Intentions section, ¶ 1). Three constructs lead to intention: attitudes toward the behavior, 

subjective norms, and perceived behavioral control (Ajzen).  

Ajzen and Fishbein (1980) believe that measuring intention that is a correlation of 

the given behavior will lead to accurate prediction. However, they also argue that 

intentions can change over a period of time meaning that intentions are not necessarily 

stable. A measure of intention taken a substantial period of time preceding the actual 

observation of the behavior may fluctuate from the intention at the time that the behavior 

is observed (Ajzen & Fishbein). It is very significant to measure intentions very closely 

to the behavioral observation to acquire a precise prediction.  

Self-Efficacy 

 Self-efficacy is a person‘s beliefs about his or her ability to produce optimal 

levels of performance. These beliefs predominately influence behaviors in his or her life 

(Bandura, 2006). ―People with high assurance in their capabilities approach difficult tasks 

as challenges to be mastered rather than as threats to be avoided‖ (Bandura, p. 1). 

Confidence is an underlying ideal in self-efficacy. The more confident an individual is 

with their ability, the more self-efficient that person will feel. While the TPB does not 
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directly measure self-efficacy, self-efficacy and perceived behavioral control are very 

closely related constructs according to Armitage and Conner (2001). 

 A person‘s beliefs about their own self-efficacy can be expanded by four core 

basis of influence: mastery experiences, vicarious experiences provided by social models, 

social persuasion, somatic and emotional states (Bandura, 2006).   

Independent Variables  

The primary independent variable that guided this study was the Water and the 

Agriscience Fair Workshop which served as a professional development workshop for 

agriscience teachers on the subject matter of water management, water-related research, 

and water-related curriculum. The terms workshop and professional development could 

be considered interchangeable for the purposes of this study.  

Professional Development Programs in Practice  

Shepardson, Harbor, Cooper, and McDonald (2002) examined the impacts of a 

professional development program that showed teachers how to design and conduct local 

environmental science research projects. These researchers believed learning content 

knowledge and methods for probing the environment along with the valuable experience 

of devising environmental investigations, analyzing and interpreting data, and the 

application of knowledge to explain the results and the process are important components 

in an environmental education professional development program. These environmental 

education programs must supply teachers with experiences that expand their knowledge 

and proficiency to incorporate environmental field studies into their classroom 

curriculum. The purpose of their research was to evaluate the impact of specific 
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environmental education professional development programs on teachers‘ knowledge of 

watersheds, water quality, and stream monitoring (Shepardson, et al., 2002).   

In the study conducted by Shepardson, Harbor, Cooper, and McDonald (2002), 

environmental education professional development programs were executed at two 

different locations. The programs were closely related in content and experiences that 

enhance field, laboratory, analysis, and presentation skills for local research. As part of 

the professional development program, teachers were taught environmental science 

content and issues during guest speaker lectures, as well as pedagogical approaches for 

how to use this knowledge in their classrooms. Teachers were also asked to examine and 

create teaching activities and curriculum and implement these in their classrooms during 

the academic year (Shepardson, et al., 2002). 

 A pre-and-post assessment was used for data collection (Shepardson, et al., 2002). 

The assessments were coded, and then patterns in codes were clustered to form 

categories. These researchers concluded that ―professional development programs that 

engage teachers in conducting environmental science research positively affect teachers‘ 

understandings of environmental science concepts and issues as well as their abilities to 

design and conduct research-based field studies‖ (Shepardson, et al., p. 39). By allowing 

teachers to actively participate in designing and conducting environmental science 

research projects, a pedagogical approach was modeled and teachers were also provided 

with the knowledge and skills for using the local environment as a classroom 

(Shepardson, et al.).  

Meichtry and Smith (2007) developed a study to assess how a professional 

development program impacted participating teachers‘ levels of confidence and 



Texas Tech University, Claire Ellice Williams, May 2009 

 

22 

 

 

 

classroom practices which correspond to the program objectives and teachers‘ attitude 

toward the environment. A professional development program was created to improve 

education outcomes and the environmental education needs of practicing teachers. 

Teachers participated in a six day field-based watershed study that started at the 

headwaters of a 310 mile river and continued downstream to its convergence with the 

Ohio River. Pretest, posttest, and long term posttest data was collected from teachers who 

completed the professional development program (Meichtry & Smith).  

 How teachers were providing instruction on the related topics was assessed prior 

to and after completing the program. Participants‘ confidence in their ability to teach 

workshop related topics in five major curriculum areas was assessed before the program, 

immediately following the program, and nine months after the end of the workshop using 

a Likert-type scale of confidence (Meichtry & Smith, 2007). In the construct of 

instructional strategies, two items were found to be significant in this study: gender and 

minority equity, integrating science with other subjects. Means were used to determine 

confidence levels. Greater confidence was reported in the post and long-term post 

measures in these items when compared with the pre-workshop assessment. In the use of 

community resources construct, all three items were found to be significant: guest 

speakers, natural environment field sites related to watershed studies, field trips to 

watershed-related community resource sites. When compared to the pre-workshop 

assessment, the post and long-term post measures yielded greater confidence. The ability 

to conduct field investigations, use of instructional technologies, and the ability to teach 

watershed and science linked topics were other confidence-level measures for this study. 

Gains in these areas for all five measures support Meichtry and Smith‘s conclusion that 
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the professional development program had positive impacts on teachers‘ confidence 

(Meichtry & Smith). 

 Classroom practices were also assessed in Meichtry and Smith‘s (2007) study. 

Seven items were used to evaluate the actual use of instructional technologies. Only use 

of water quality sampling kits and use of digital cameras were concluded to be 

significant. Meichtry and Smith (2007) reporter greater use in the long-term after 

workshop measures of these two items when compared to the pre-workshop measures. 

Means were also used to determine increased use of classroom practices. For the use of 

instructional strategies construct, the use of inquiry-based teaching strategies was 

concluded to be significant, and greater use was reported in the post workshop 

assessment than the pre-workshop assessment. The three items in the use of community 

resources construct were concluded to be significant. The professional development 

program had a greater impact on the use of guest speakers, natural environment field sites 

related to watershed studies, and field trips to watershed-related community resource sites 

(Meichtry & Smith).  

Fortner and Meyer (2000) concluded that teachers favor one-day, or shorter, 

workshops for in-service training and activities and prepared teaching units as resources 

for water topics. However, only 7.4% of the teachers in this study said they use 

workshops as information sources. 

Kelsey (2008) conducted a study to ―determine if a one day workshop affected 

participants‘ skills and self-efficacy in regard to conducting evaluation and if workshop 

participants applied evaluation skills afterwards‖ (¶ 1). Qualitative measures were used to 

evaluate the effects of the workshop on these areas. A post-workshop survey signified 
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that almost 87% of workshop participants had increased self-confidence after attending 

the workshop (Kelsey). 

A study by Lane and Wilke (1994) concluded that Wisconsin teachers had overall 

positive attitudes toward environmental education. The broad term environmental 

education encompasses water education. Further supporting evidence of positive attitudes 

was teachers‘ statements that Wisconscin‘s environmental education mandate is not the 

main reason why they teach about the environment (Lane & Wilke).  

In-service training was a response of 30.8% of these teachers when asked what 

would influence them to teach environmental education (Lane & Wilke, 1994). All 

respondents agreed that they are competent in teaching about the environment. Teachers 

also agreed that environmental education should be considered a priority in K-12 schools.  

Further analysis revealed that the amount of time teachers spend teaching 

environmental education increases with the number of in-service environmental 

education courses they have taken (Lane &Wilke, 1994). The perceived competencies of 

teachers who received education in environmental education teaching methods were 

higher than the mean responses of teachers without the same experience. It was 

recommended that opportunities for teachers to take in-service courses in environmental 

education should be made available and teachers should be encouraged to take advantage 

of these opportunities (Lane & Wilke). 

Inclusion of Sustainable Agriculture in Agricultural Education Curriculum 

Williams and Dollisso (1998) believed that including sustainable agriculture in 

high school agricultural education programs can help meet the goals of sustainable 

agriculture and enhance the high school agricultural education curriculum. Williams and 
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Dollisso (1998) looked at past sustainable agriculture research with the following 

objectives as guidance: to summarize the challenge of agricultural sustainability and to 

describe the need for agricultural education curriculum enhancement. Researchers 

utilized a library to collect information on sustainable agriculture content that could 

prospectively improve the high school agricultural education curriculum (Williams & 

Dollisso). 

According to Williams and Dollisso (1998) The National Council for Agricultural 

Education believes ―teaching and learning related to sustainable agriculture provide an 

opportunity for an integrated approach to agricultural education curriculum development‖ 

(p. 53). According to Williams and Dollisso, studying sustainability topics promotes the 

use of a holistic and combined approach to education. 

It is detrimental to high school agricultural education curriculum that the 

integration of sustainable agriculture materials lags behind the progress of the agricultural 

industry. High school agricultural education teachers require guidance in adjusting 

teaching and learning to social change or the sustainable agriculture era (Williams & 

Dollisso, 1998). Marshall and Herring (1991) concluded that sustainable agriculture 

should be included in high school agricultural education programs to sufficiently prepare 

future graduates to work in the 21
st
 century agricultural industry.  

Williams and Wise (1997) concluded that curriculum materials, instructional 

aides, and innovative approaches to teaching that allow students to experience sustainable 

practices will be needed to facilitate student learning.  

Cox, Lawver, Baker, and Doerfert (2004) looked at important water-related 

curriculum needs of agriscience teachers in the Ogallala Aquifer area. This area was 
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targeted because the Ogallala Aquifer is an example of sustainable agriculture, and it is a 

widely used water source in agricultural practices. The population for this study was 

compromised of agricultural science teachers in counties in Texas, New Mexico, 

Oklahoma, Colorado, Kansas, Nebraska, Wyoming, and South Dakota that were located 

above the Ogallala Aquifer (Cox, et al., 2004). Critical need areas were defined as crucial 

areas that have inconsistencies between actual conditions and preferred conditions. (Cox, 

et al.). The curriculum areas assessed by this research concerned water management and 

sustainability, water policy, water quality, and water conservation and technology. The 

findings of this study are summarized in Figure 2.4.  
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Figure 2.4 

Instructional research for teachers of the Ogallala aquifer area as stated by Cox, 

Lawver, Baker, and Doerfert (2004) 

Critical Need Areas 

Water Quality Research 

Water Contamination Caused By Extraction Of Petroleum Products 

Surge Irrigation 

Areas Teachers Felt Competent 

Water As A Non-Renewable Resource 

Local Groundwater Issues (Depletion, Future Impact, Agriculture Use) 

Water Demand 

Responsible Water Use By Households and By Agriculture 

Water-related Laws and Policy (State and Local) 

Water Quality Testing 

Water Quality Improvement 

Ag. Nitrate Water Contamination 

Watershed Management 

Irrigation Methods  and Techniques (Center Pivot, Drip, LEPA) 

Water Price/Value 

Empowering Youth In Water Conservation Efforts 

 

Cox, et al. recommended that additional research should be conducted that places 

more emphasis on the delivery methods of curriculum in agricultural classrooms instead 

of agricultural education curriculum content (Cox, et al., 2004).   

In 1995, Cardwell explained that less than 2% of the population was directly 

involved in production agriculture. Of the total United States population, less than one 
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fifth has knowledge of the food and renewable resource system that enables American‘s 

to live their luxurious life styles (Cardwell). Due to the small amount of exposure to 

general education students receive in subject areas like environment, food, agriculture, 

and renewable resources, Cardwell surmises that the United States population has 

―become environmental, food, agricultural, and renewable resource illiterate since [their] 

food and renewable resource system is increasingly a science and technology-oriented 

industry‖ (p. 11). Cardwell raised several points:   

 

Where are the examples of the application of science, and technology that use 

environment, food, agriculture, and renewable resources as the theme for 

communicating science? Where are the text books that address the relevance of 

science and technology to society? Where are the teachers of the teachers getting 

their information on applications of science? How can we create more interesting 

and relevant science learning experiences? What are the unique areas of 

knowledge about environment, food, agriculture, and renewable resources that 

every learner should know and understand to be a better-informed citizen, parent, 

or person? What does it mean to be an environmental, food, agriculture, and 

renewable resource literate person? (p. 7).   

 

Cardwell (1995) believed that through the Coalition for Education about 

Environment, Food, Agriculture, and Renewable Resources (CEEFAR) and the combined 

efforts of entities in the industry, ―the missing link in life science education can be 

restored by giving relevance to science through environment, food, agriculture, and 
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renewable resource themes‖ (p. 8). Because of the nature of content agricultural 

educators teach, they have the opportunity to join CEEFAR and restore the stated missing 

link (Cardwell). 

Northeastern Minnesota fifth and ninth grade science and social studies teachers 

were surveyed over priorities for and knowledge of freshwater topics (Fortner & Meyer, 

2000). These educators were asked to rank their preferences for educational and in-

service educational program delivery formats, and to identify their most important source 

of Great Lakes information. Only two of the seventeen topics were ranked high by less 

than 50% of the teachers in each grade; however, both grades of teachers ranked the same 

topics in the top 10, in slightly varying order (Fortner & Meyer, 2000).  

 The self-reported knowledge levels were similar between the two cohorts of 

teachers. ―Knowledge level and inclusion of a topic in teaching were found to be so 

closely related that the two variables can be discussed as a single measure‖ (Fortner & 

Meyer, 2000, p. 53). Essentially, those teachers who are knowledgeable about certain 

topics also rank those topics as priorities for their class.  

Extraneous Variables  

There are several extraneous variables that could have influenced this study. 

Teachers‘ personal objectives for their agriscience program and agriscience curriculum 

and what is expected of their program by the school of which they are employed are 

influences which could affect other variables sought in this study. Also, demographic 

characteristics such as age and years of experience in teaching agriscience are factors that 

could affect other variables sought in this study.  
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Lane and Wilke (1994) evaluated Wisconsin teachers‘ perceived competencies in, 

attitudes toward, and class time devoted to teaching about the environment. The Likert-

type scale surveys were mailed to 1,545 randomly selected elementary and secondary 

education teachers, and 915 responded. Of the respondents, approximately 30% indicated 

that they do not include environmental education in their curriculum (Lane & Wilke). 

Researchers found the most common indicator of why these teachers do not teach 

environmental education is that they perceive it as being unrelated to their subject area. 

The second most common response was lack of background in environmental education 

(Lane & Wilke). 

Summary 

This chapter shows there are many research studies to provide evidence of the 

utilization of the Theory of Planned Behavior when determining attitudes, subjective 

norms, perceived behavioral control, intention, and the resulting behavior. The Theory of 

Reasoned Action was also explained to facilitate the understanding and rationale of the 

Theory of Planned Behavior as a theoretical framework for this study. There were many 

constructs of the Theory of Planned Behavior that served as dependent variables for this 

study.  

The Agricultural Education Program Model was also explained to provide further 

rational for this study in integrating classroom instruction with FFA and FFA‘s 

Agriscience Fair.  

Workshops and professional development programs have been utilized in the 

adoption of water-related curriculum in environmental education and have shown to be 

effective measures if confined to one-day or shorter in length.  
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It has also been evidenced that the inclusion of sustainable agriculture is an 

important concept in agricultural education based on critical water-related needs as well 

as rationale for including sustainable agriculture in the agricultural education curriculum.  

  

Figure 2.5. Anticipated Effect of Workshop on the Theory of Planned Behavior 
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CHAPTER III 

METHODOLOGY 

 

Overview 

 Chapter I provided an introduction to the problem and need for the study. It 

included background information on the grim situation of the Ogallala aquifer and the 

importance of water conservation. It also emphasized the importance of agriscience 

instructors and their role in preparing students for future problems. Chapter II included a 

literature review relating to the previous similar studies, the rationale behind this research 

study, attitudes toward the behavior, subjective norms, and control beliefs. This chapter‘s 

purpose is to explain the methods and procedures utilized when conducting this study.  

Purpose and Objectives  

The purpose of this study was to determine the effectiveness of using a workshop 

to change knowledge, beliefs, attitudes, and behaviors of workshop participants‘ towards 

the teaching of agricultural water management and water research and to increase 

agriscience teacher self-efficacy in teaching water management and guiding students 

through water-related Agriscience Fair projects. The specific objectives guiding this 

study were: 

1. Describe workshop participants through demographic variables and their 

water information behaviors.  

2. Determine current knowledge, beliefs, attitudes, intentions, and behaviors of 

workshop participants towards water-related research and the Texas FFA 

Agriscience Fair as a result of participation in the workshop. 
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3. Determine changes in knowledge, beliefs, attitudes, intentions, and behaviors 

of workshop participants towards water-related research and the FFA 

Agriscience Fair as a result of participation in the workshop after an 

approximate six-month time frame. 

4. Describe the change of workshop participants‘ self-efficacy of teaching water 

management. 

Research Design 

The research design developed for this study was a descriptive time series study 

that utilized post-test and post post-test questionnaires (Figure 3.1). A descriptive 

research design was described as ―research that asks questions about the nature, 

incidence, or distribution of variables; it involves describing but not manipulating‖ (Ary, 

Jacobs, Razavieh, & Sorensen, 2006, p. 632). This type of research is also known as 

survey research which ―uses instruments such as questionnaires and interviews to gather 

information from groups of subjects‖ (Ary, Jacobs, Razavieh, & Sorensen, 2006, p. 31).  

―Surveys permit the researcher to summarize the characteristics of different 

groups or to measure their attitudes and opinions toward some issue,‖ (Ary, Jacobs, 

Razavieh, & Sorensen, 2006, p. 31). To determine the effectiveness of a workshop, data 

were collected to describe Texas agriscience teachers‘ knowledge, beliefs, attitudes, 

intentions, and behaviors towards agricultural water management and water-related 

research as well as demographics.   
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Population and Sample 

 The target population for this study was Texas agriscience teachers. The non-

probabilistic sample for this study was Texas agriscience teachers who attended the 

Water and the Agriscience Fair Workshop prior to the Texas FFA Convention in July 

2008. The workshop was promoted through a flyer and registration form (Appendix B) 

posted on the Texas Tech University Department of Agricultural Educations and 

Communications and web site three months prior to the event. Flyers were handed out to 

agriscience teachers at the FFA Area CDE events to promote the workshop. Texas FFA 

Area coordinators were also sent emails ten weeks prior to the workshop with the 

workshop flyer, registration form, and a relevant chain coupon attached to distribute to 

agriscience teachers in their respective area. Texas FFA Area coordinators were sent a 

X

Treatment

One Day Water 
and the 

Agriscience Fair 
Workshop

O

Immediate
Post-Test

57-item 
questionnaire of 
TPB constructs 
& self efficacy 

O

6-month

Post-Test

Interview and 
29-item 

questionnaire of 
TPB constructs 
& self efficacy

Figure 3.1. Research design to study changes in knowledge, beliefs, attitudes, 

and behaviors of Water and the Agriscience Fair participants. 
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first round of reminder emails eight weeks before the workshop to distribute to area 

agriscience teachers.  

Subsequently, Texas Education Agency Career and Technology Director Ron 

Whitson assisted in promotion of the workshop by personally sending out emails to 

Texas FFA Area coordinators for distribution to area agriscience teachers.  

Six weeks prior to the Water and the Agriscience Fair Workshop, a second round of 

reminder emails was sent to Texas FFA Area coordinators to distribute. This email 

highlighted the extension of the workshop‘s registration deadline.  

As a final attempt to increase participation in the workshop, all Texas agriscience 

teachers were directly sent reminder emails four weeks prior to the workshop. Telephone 

calls informing teachers of the workshop were also made to 178 schools that had 

previously competed in the Texas FFA Agriscience Fair. Schools in Texas FFA Area 1 

and parts of Areas 2, 3, and 7 were also telephoned and informed of the Water and the 

Agriscience Fair Workshop.   

Originally, 18 Texas agriscience teachers were registered to attend the Water and the 

Agriscience Fair Workshop; however, due to weather conditions which caused flooding 

throughout Lubbock streets, only nine agriscience teachers were able to attend. This 

brought the overall sample for Phase One to nine agriscience teachers.  

In Phase Two, eight of the agriscience teachers from Phase One were interviewed and 

left with a second instrument to complete and return to the researcher. Only five 

agriscience teachers returned the second instrument by the January 21, 2009 deadline and 

participated in the second part of this study.   
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Treatment 

 The Water and the Agriscience Fair Workshop was held Monday July 14, 2008 

which was one day prior to the 2008 Texas FFA Convention. Two concurrent workshops 

were held; one workshop was for agriscience instructors, and the second workshop was 

for agriscience students. The purpose of the student workshop was two-fold. First, it was 

designed to stretch the students‘ thinking about water-related research topics. Second, the 

workshop provided a safe educational opportunity for the students while the teachers 

were attending their workshop.  

The agriscience teacher portion of the Water and the Agriscience Fair Workshop 

began at the Merket Alumni Center located on the Texas Tech University campus from 9 

a.m. to approximately 12 noon and then continued until 3 p.m. at the Texas Tech 

University Research Farm in New Deal, Texas (Appendix C). Dr. David Doerfert of 

Texas Tech University‘s Department of Agricultural Education and Communications 

served as the master of ceremonies. Speakers at the morning session of the workshop 

included Ms. Aimee Wright of National FFA Organization, Ms. Dannette Ward of 

Monsanto, Mr. Rick Kellison of the Texas Alliance for Water Conservation, and Dr. Jeff 

Johnson of Texas Tech University‘s Department of Agricultural and Applied Economics.  

Wright and Ward spoke about the FFA Agriscience Fair. Kellison discussed the 

aspects of the Texas Alliance for Water Conservation project and how this project could 

possibly be replicated in a classroom setting. Johnson, also Director of Farm Operations 

for Texas Tech University, discussed economic impacts of water conservation and 

current water-related research projects and how these could be imitated in a classroom 

setting or for an Agriscience Fair project. Johnson also highlighted water-related teaching 
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materials that were given to every participating agriscience instructor. Senator Robert 

Duncan‘s assistant, Ms. Sarah Hamm, also spoke about current water-related issues 

Texas is facing and the important role that teachers will play in solving our water 

problems.  

Lunch was served and participants were transported by charter bus to the research 

farm. Mr. Philip Brown, Texas Tech University Department of Plant and Soil Science 

Senior Research Associate, headed the tour of the research farm which included 

explanations of ongoing water-related research and ideas for classroom utilization.   

Instrumentation 

Phase One 

 The instrumentation for this study was designed using the constructs of the 

Theory of Planned Behavior defined by Ajzen (2006). The instrument was constructed 

using Ajzen‘s (2006) Sample TPB Questionnaire as a model. The constructs measured 

from the TPB were attitude toward the behavior, subjective norms, perceived behavioral 

control, and intention.  

Self-efficacy items were also measured in this instrument. These items were 

constructed using Bandura‘s Guide for Constructing Self-Efficacy Scales (2006). 

 Dependent Variables 

Dependent variables are defined as ―observed and measureable variables that are 

a consequence of an antecedent or independent variable‖ (Ary, Jacobs, Razavieh, & 

Sorensen, 2006, p. 632). There were six dependent variables observed in this research. 

Section A of the instrument was designed to describe agriscience teachers‘ attitudes, 

beliefs, subjective norms, perceived behavioral control, and intended classroom behavior 
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towards agricultural water management and water-related research. The first dependent 

variable measured in this section was attitude toward the behavior. Because of 

participating in the water workshop… statements were developed and combined with a 

six-point Likert-type scale (strongly disagree to strongly agree) to measure the 

respondent‘s level of agreement with each statement (Appendix D). There were seven 

statements constructed to measure this variable. Because of participating in the water 

workshop I am more aware of water-related issues in agriculture is an example of the 

attitude toward the behavior statements in this section. These seven statements were 

totaled to create a summated score on the attitude toward the behavior construct with a 

resulting potential range of 1-42 for the summated score. 

The second variable measured in Section A was behavior and beliefs. Five 

statements were developed to measure this construct using a six-point Likert-type scale 

(strongly disagree to strongly agree). I believe that agriscience teachers should be 

teaching about water management and conservation is an example of these statements. 

The five statements that measured the behavior and beliefs construct were totaled to 

create a summated score with a resulting potential range of 1-30 for the summated score.  

The third dependent variable measured was subjective norms. Four statements 

were developed to measure this construct, using a six-point Likert-type scale (strongly 

disagree to strongly agree). Most people important in my life would think that water 

management and conservation are important is an example of the statements used to 

measure subjective norms. These four statements were totaled to create a summated score 

on the subjective norms construct with a resulting potential range of 1-24 for the 

summated score. 
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Three statements were developed to measure the construct of perceived 

behavioral control using a four-point Likert-type scale (definitely true to definitely false; 

no control to complete control) which was the fourth dependent variable measured. If I 

wanted to I could include water management and conservation in my curriculum is an 

example of the statements used to measure perceived behavioral control. The three 

statements that measured the perceived behavioral control construct were totaled to create 

a summated score with a resulting potential range of 1-12 for the summated score.   

Another dependent variable measured was intentions. There were four statements 

developed to measure intentions using a six-point Likert-type scale (strongly disagree to 

strongly agree; extremely unlikely to extremely likely) (Appendix D). An example of 

these statements is I intend to include water management and conservation in my 

curriculum. This section was divided into curriculum intentions and Agriscience Fair 

intentions. Two statements were totaled to create a summated score on the curriculum 

intentions construct with a resulting potential range of 1-12 for the summated score. Two 

statements were totaled to create a summated score on the Agriscience Fair intentions 

construct with a resulting potential range of 1-12 for the summated score.   

Section B of the questionnaire was designed to describe teachers‘ self-efficacy of 

teaching agricultural water management and water-related research using six four-point 

Likert-type scale statements (not at all confident to highly confident) (Appendix D). I am 

confident that I can teach about production agriculture water management and 

conservation is an example of the statements used to measure self-efficacy. Self-efficacy 

was the sixth and final dependent variable measured. These six statements were totaled to 
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create a summated score on the self-efficacy construct with a resulting potential range of 

1-24 for the summated score. 

Independent Variables  

Independent variables are defined as ―the experimental treatment or manipulated 

variables‖ (Ary, Jacobs, Razavieh, & Sorensen, 2006, p. 633). 

 The primary independent variable that guided this study was the Water and the 

Agriscience Fair Workshop which served as a professional development workshop for 

agriscience teachers on the subject matter of water management, water-related research, 

and water-related curriculum.  

Section C of the questionnaire was designed to measure satisfaction of the 

workshop by content, instruction, and structure using 13 six-point Likert-type scale 

statements (strongly disagree to strongly agree) and three additional open ended 

statements for comments (Appendix D).   

Extraneous Variables 

Extraneous variables are defined as ―uncontrolled variables that may affect the 

dependent variable of a study‖ (Ary, Jacobs, Razavieh, & Sorensen, 2006, p. 633).  

Section D of the questionnaire was designed to collect various demographic 

variables, all of which are extraneous variables. Variables sought were gender, age, 

ethnicity, highest level of education completed, years of experience as an agriscience 

teacher, school classification (1A to 5A), irrigation practices of farmers in their area, 

personal experience with irrigation in agriculture or water management, how much they 

have seen, heard, or read specifically about water conservation practices in the last three 
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months, and students participation in the 2008 Texas Agriscience Fair (Appendix D). 

These variables were collected for descriptive purposes.  

The instrument was designed as a booklet that measured 8.5 in. x 5.5 in. and was 

printed in color. The instrument consisted of three sheets of paper copied on front and 

back for a total of 12 booklet pages. The inside cover of the instrument contained a letter 

explaining the need for the study and the way that the data would be used, including an 

assurance of confidentiality. The letter was signed by the researcher and the committee 

chairman prior to duplication. Each instrument was coded to allow the researcher to 

contact the participant for the second part of the study. Only the researcher had access to 

the coding that distinguishes identity. All responses and forms were destroyed once the 

research was completed.  

The Texas Tech University Human Subjects review process granted approval of 

the questionnaire and the methods to survey the agriscience teachers (Appendix A).   

Phase Two 

 There were two instruments used for the second data collection. The first 

instrument was created for a single 8 in. x 11 in. sheet of paper. This instrument consisted 

of 20 interview questions concerning inclusion of water materials provided at the 

workshop (Appendix E).  

The second instrument for this data collection was also designed for a single 8 in. 

x 11 in. sheet of paper that was printed front and back in black ink. This instrument 

consisted of all of the 29 questions from Sections A and B from the first instrument, but 

served to measure attitudes, beliefs, intentions and self-efficacy six months after the 

treatment or workshop (Appendix E).  
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Validity and Reliability  

The instruments were reviewed by a panel of experts consisting of professors 

from the Department of Agriculture Education and Communication at Texas Tech 

University to establish face and content validity. The panel compared the instruments to 

Ajzen‘s (2006) suggestions for constructing a Theory of Planned Behavior questionnaire 

and Bandura‘s (2006) suggestions for constructing a self-efficacy questionnaire. The 

panel made suggestions for revisions of the instruments and subsequent changes were 

made. 

A post hoc assessment of reliability was used for the initial instrument with a 

Cronbach‘s Alpha calculated for each section of the questionnaire. Due to the low 

participation in the study, the resulting Cronbach Alpha score is likely a conservative 

estimate of the instrument‘s reliability. Duhachek, Coughlan, and Iacobucci (2005) found 

that ―alpha‘s standard error is inversely related to sample size; thus, researchers seeking 

to improve the predictive reliability of their scales can do so indirectly through increasing 

sample size‖ (p. 299). Cortina (1993) stated ―that alpha does not offer information about 

other types of error, such as error associated with stability over time‖ (p. 102). The 

reliabilities for the first data collection instrument were as follows: 0.81 for the section on 

attitudes, 0.63 for the section on behaviors and beliefs, 0.47 for the section on subjective 

norms, 0.27 for the section on perceived behavioral control, 0.63 for the section on 

curriculum intentions, 0.92 for the section on Agriscience Fair intentions, 0.87 for the 

section on self-efficacy, 0.60 for the section on workshop content satisfaction, 0.86 for 

the section on workshop instruction satisfaction, 0.72 for the section non workshop 

structure satisfaction.   
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Prior to calculating reliability for the perceived behavioral control section, if I 

wanted to I could include water management and conservation in my curriculum 

(question 17) and if I wanted to I could have students participate in the FFA Agriscience 

Fair with water-related projects (question 19) were re-coded so the codes for each 

question in this section would follow the same direction meaning definitely true (question 

17 & 19) was on the same end of the scale as complete control (question 16, how much 

control do you believe you have over including water management and conservation in 

your curriculum?). However, even after this adjustment, the section was still found to 

have low reliability.  

By dividing the section on intentions into curriculum intentions and Agriscience 

Fair intentions, the reliability increased from the original calculation.  

Schmitt (1996) conducted a study concerning the ―uses and abuses of coefficient 

alpha (p. 350). Schmitt (1996) concluded ―There is no sacred level of acceptable or 

unacceptable level of alpha. In some cases, measures with (by conventional standards) 

low levels of alpha may still be quite useful‖ (p. 353).  

Data Collection 

The data collection of this research study was completed in two parts. 

Phase One 

The first data collection was completed July 14, 2008 at the Water and the 

Agriscience Fair Workshop. The nine Texas agriscience teachers attending the Water and 

the Agriscience Fair Workshop were the population for this study. The 57-question 

questionnaire was administered to these agriscience teachers after completing the Water 

and the Agriscience Fair Workshop.  
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Phase Two 

Each participating agriscience teacher was contacted by email to set up the visit to 

their school and second data collection. If that teacher did not respond by email, they 

were telephoned to set up the visit to their school and second data collection. The 

researcher was unable to contact one of the previously surveyed educators by email or 

phone to take part in the second data collection. The researcher tried to contact that 

teacher‘s principal by phone to determine if the agriscience teacher was still employed 

with that school but was unsuccessful. The second data collection occurred January 5-9, 

2009 which was approximately six-months after the first data collection and after one 

semester of the 2008-09 school year. The researcher visited the other eight participants‘ 

schools for the second data collection. The researcher observed the agriscience teachers‘ 

classrooms for water-related visuals or water-related Agriscience Fair projects. The 

researcher administered the first instrument in an interview-type setting. The second 

instrument and a self-addressed stamped envelope were left with each agriscience teacher 

to be returned within the next week. However, only five of the agriscience teachers 

returned the instrument by the January 21, 2009 deadline.  

Data Analysis 

Subject‘s responses were input and coded into Microsoft Excel spreadsheet that 

was imported into and analyzed in SPSS PC v. 16. For Objective 1, frequency and 

percentage of frequency were calculated to describe demographic characteristics and 

water information behaviors for participants of the Water and the Agriscience Fair 

Workshop.  For Objective 2, frequency, percentage of frequency, mean, and standard 

deviation were calculated to determine current knowledge, beliefs, attitudes, and 
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behaviors of workshop participants towards water-related research and the Texas FFA 

Agriscience Fair as a result of participation in the workshop. For Objective 3, frequency, 

percentage of frequency, mean, and standard deviation were calculated to determine 

changes in knowledge, attitudes, and behavior of workshop participants towards water-

related research and the FFA Agriscience Fair as a result of participation in the workshop 

after an approximate six-month time frame. Some of the Phase One participants did nto 

complete some or all of the Phase Two data collection. As such, the analysis of the Phase 

Two data was conducted on a smaller n as described in the Data Collection section of this 

chapter. For Objective 4, frequency, percentage of frequency, mean, and standard 

deviation were calculated to describe the change of workshop participants‘ self-efficacy.  
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CHAPTER IV 

RESULTS AND FINDINGS 

 

Overview 

Chapter IV will present the results and findings of this descriptive research study. 

This chapter is divided into four sections which are derived from the four objectives of 

this study.  

Purpose and Objectives 

The purpose of this study was to determine the effectiveness of using a workshop 

to change knowledge, beliefs, attitudes, and behaviors of workshop participants‘ towards 

the teaching of agricultural water management and water research and to increase 

agriscience teacher self-efficacy in teaching water management and guiding students 

through water-related Agriscience Fair projects. The specific objectives guiding this 

study were: 

1. Describe workshop participants through demographic variables and their 

water information behaviors.  

2. Determine current knowledge, beliefs, attitudes, intentions, and behaviors of 

workshop participants towards water-related research and the Texas FFA 

Agriscience Fair as a result of participation in the workshop. 

3. Determine changes in knowledge, beliefs, attitudes, intentions, and behaviors 

of workshop participants towards water-related research and the FFA 

Agriscience Fair as a result of participation in the workshop after an 

approximate six-month time frame. 
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4. Describe the change of workshop participants‘ self-efficacy of teaching water 

management. 

Findings for Objective One 

Objective one was to describe workshop participants through demographic 

variables and their water information behaviors. Frequencies were calculated to describe 

the participants in terms of gender, age, ethnicity, highest level of education, work 

experience, and irrigation experience. Table 4.1 is a summary of the demographic 

characteristics of the nine agriscience teachers who participated in the first part of this 

study with the data being collecting immediately after the workshop.  A little less than 

half of the agriscience teachers were female (n = 4, 44.40%) while the remaining 55.60% 

were male (n = 5).  Participating agriscience teachers‘ ages ranged from 21-60 with one 

teacher choosing not to report their age. Ethnicity of teachers was 100.00% White (non-

Hispanic).  All of the participating agriscience teachers had a Bachelor‘s degree with one 

teacher reporting a Master‘s degree as their highest level of education (11.10%). 
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 Table 4.2 describes the professional history and workplace size of agriscience 

teachers participating in the first part of this study. Participating agriscience teachers 

ranged in years of experience from one to 37 years with a mean of 22.78 (SD = 31.08). 

However, the teachers were not evenly dispersed in years of experience as three teachers 

(33.30%) had less than five years teaching experience and one teacher had 37 years 

teaching experience (11.10%).  Two agriscience teachers had 11-20 years previous 

agriscience teaching experience (22.20%) with exact years of teaching experience being 

Table 4.1 

Personal Demographics of Participating Agriscience Teachers (N = 9) 

Characteristic Frequency Percentage 

Gender   

Male 5 55.60 

Female 4 44.40 

Age (n = 8)   

21-30 4 44.40 

31-40 0 0.00 

41-50 3 33.30 

51-60 1 11.10 

Ethnicity   

White (non-Hispanic) 9 100.00 

Highest Level of Education   

Bachelor‘s Degree 8 88.90 

Master‘s Degree 1 11.10 
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11 years and 16 years. One agriscience teacher had 28 years previous teaching experience 

(11.10%). One teacher chose not to report their years of teaching experience (n = 8). 

Three teachers were employed by 1A school districts (33.30%) and 3A school 

districts (33.30%). One teacher was employed by a 2A school district (11.10%). Two 

agriscience teachers were employed by 5A school districts (22.20%).  

 

Note. 
a
Mean = 22.78; SD = 31.08; 1A = ≤ 199 students; 2A = 200-429 students; 3A = 

430-979 students; 4A = 980-2,084 students; 5A = ≥ 2,085 students. 

 

Table 4.3 summarizes irrigation experience of workshop participants by 

percentage of area farmers who irrigated and agriscience teachers‘ personal experience 

with irrigation. More than three fourths of the agriscience teachers responded that less 

Table 4.2 

Professional History and Workplace Size of Participating Agriscience Teachers (N = 9) 

Characteristic Frequency Percentage 

Years Teaching Agriscience (n = 8)
a
   

1-10 4 44.40 

11-20 2 22.20 

21-30 1 11.10 

31-40 1 11.10 

School Classification    

1A 3 33.30 

2A 1 11.10 

3A 3 33.30 

5A 2 22.20 
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than 50% of area farmers used irrigation practices (n = 7, 77.80%). Only two teachers 

responded that over 50% of area farmers used irrigation practices (22.20%). When 

examining agriscience teachers‘ personal experience with irrigation, more than three 

fourths of the teachers (n = 7, 77.80%) had little to no personal experience with irrigation 

practices.  

Participating agriscience teachers were also asked how much they had seen, 

heard, or read specifically about water conservation practices in the last three months. 

Most of the agriscience teachers received some or less information specifically about 

water conservation practices in the last three months (n = 8, 88.90%).  Only one (11.10%) 

agriscience teacher had seen, heard, or read a great deal about water conservation 

practices in the last three months. 
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 Table 4.4 summarizes agriscience teachers‘ students‘ participation in the FFA 

Agriscience Fair. Two thirds of the teachers (n = 6, 66.70%) had no students participating 

in the FFA Agriscience Fair currently or in the past. Three teachers (33.30%) had 

students participating in the FFA Agriscience Fair currently and in past years. Of the 

Table 4.3 

Extent of Irrigation Experience of Respondents (N = 9) 

Irrigation Experience Frequency Percentage 

Extent of Irrigation Activity in Area   

No farmers irrigate 3 33.30 

1%-25% of farmers irrigate 3 33.30 

26%-50% of farmers irrigate 1 11.10 

51%-75% of farmers irrigate 2 22.20 

Personal Experience with Irrigation   

None 5 55.60 

A Little 2 22.20 

Some 1 11.10 

A Great Deal 1 11.10 

Water Information Received in Past Three Months 

None 1 11.10 

A Little 4 44.40 

Some 3 33.30 

A Great Deal 1 11.10 
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teachers who had students participate, two teachers responded that none of their students 

had advanced to the national level (22.20%).  

  Teachers were asked about the likelihood of their students participating in the 

2009 FFA Agriscience Fair. Over half of the agriscience teachers responded that there is 

greater than 50% chance of their students participating in the 2009 FFA Agriscience Fair 

(n = 5, 55.60%). 

Note. 
a
The third teacher did not respond. 
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Findings for Objective Two 

Objective two was to determine current knowledge, beliefs, attitudes, intentions, 

and behaviors of workshop participants towards water-related research and the Texas 

FFA Agriscience Fair as a result of participation in the workshop. 

Table 4.5 displays workshop participants‘ responses on a 6-point Likert-type scale 

of their attitudes towards water-related research and the Texas FFA Agriscience Fair after 

Table 4.4 

Extent of Respondents’ Involvement with the FFA Agriscience Fair (N = 9) 

Participation Frequency Percentage 

Students Currently Participating    

No 6 66.70 

Yes 3 33.30 

Students Participated in Past   

No 6 66.70 

Yes 3 33.30 

Students Advanced to National FFA Agriscience Fair
a
 (n = 2) 

No 2 100.00 

Yes 0 0.00 

Likelihood of Students Participating in 2009 

Students won‘t participate 1 11.10 

Somewhat Likely (<50% 

chance) 3 

33.30 

Very Likely (>50% chance) 3 33.30 

Count on it (100% chance) 2 22.20 
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participating in the water workshop. The highest attitude level towards water related 

research and the Texas FFA Agriscience Fair was increased awareness of water-related 

issues in agriculture after participating in the workshop. One hundred percent of teachers 

agreed they had an increased awareness of water-related issues in agriculture after 

participating in the workshop (n = 9, M = 5.67, SD = 0.50). Another high attitude level 

was that agriscience teachers believed they were more likely to encourage students to 

have Agriscience Fair projects after participating in the workshop. Most of the 

agriscience teachers either agreed (n = 1, 11.10%) or strongly agreed (n = 6, 66.70%) 

with this statement (M = 5.44, SD = 0.88).  

Almost all of the agriscience teachers agreed (n = 4, 44.40%) or strongly agreed 

(n = 4, 44.40%) that they were more likely to refer to workshop materials during their 

instruction (M = 5.33, SD = 0.71). After participating in the workshop, 100.00% of 

agriscience teachers agreed (n = 7, 77.80%) or strongly agreed (n = 2, 22.20%) that they 

were better able to communicate about water management with others (M = 5.22, SD = 

0.44).  

Slightly lower attitude levels were found with the next few statements. Two thirds 

of the agriscience teachers agreed (n = 2, 22.20%) or strongly agreed (n = 4, 44.40%) 

with the statement I am more likely to encourage students to have Agriscience Fair 

projects related to water (M = 5.11, SD = 0.93). Almost all of the agriscience teachers 

also strongly agreed (n = 2, 22.20%) or agreed (n = 6, 66.70%) with the statement I feel I 

now have the resources to include water management and conservation topics in my 

curriculum. One agriscience teacher (11.10%) only slightly agreed with this statement. 

The mean score was 5.11 (SD = 0.60). 
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When asked to respond to the statement I am more likely to include water 

management and conservation topics in my curriculum to determine if the agriscience 

teachers were likely to change their behavior towards incorporating water management 

and conservation topics in their curriculum, all nine agriscience teachers only agreed with 

the statement (100.00%) The summated mean score for the attitude toward the behavior 

construct was 36.89 (SD = 3.02). 

  

 

 

 

 

 

 

 

 



 

 

 

Table 4.5 

 

 Attitudes of Agriscience Teachers Immediately After Participating in a Water-related Workshop (N = 9) 

  

Strongly 

Agree Agree 

Slightly 

Agree 

Slightly 

Disagree Disagree 

Strongly 

Disagree 

Statement M SD f % f % f % f % f % f % 

More aware of water-related issues in 

agriculture.  
5.67 .50 6 66.70 3 33.30 0 0.00 0 0.00 0 0.00 0 0.00 

More likely to encourage students to have 

Agriscience Fair projects. 
5.44 .88 6 66.70 1 11.10 2 22.20 0 0.00 0 0.00 0 0.00 

More likely to refer to these workshop 

materials during my instruction. 5.33 .71 4 44.40 4 44.40 1 11.10 0 0.00 0 0.00 0 0.00 

Better able to communicate about water 

management with others.  
5.22 .44 2 22.20 7 77.80 0 0.00 0 0.00 0 0.00 0 0.00 

More likely to encourage students to have 

Agriscience Fair projects related to 

water. 

5.11 .93 4 44.40 2 22.20 3 33.30 0 0.00 0 0.00 0 0.00 

Have the resources to include water 

management and conservation. 
5.11 .60 2 22.20 6 66.70 1 11.10 0 0.00 0 0.00 0 0.00 

More likely to include water management 

and conservation topics. 
5.00 .00 0 0.00 9 100.00 0 0.00 0 0.00 0 0.00 0 0.00 

Summated Score 36.89 3.02             

  Note. Strongly Disagree = 1; Disagree = 2; Slightly Disagree = 3; Slightly Agree = 4; Agree = 5; Strongly Agree = 6. Range = 31-40.
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Table 4.6 displays workshop participants‘ behavioral beliefs toward water-related 

research and the Texas FFA Agriscience Fair immediately after participating in the 

workshop. Highest behavioral belief agreement was found with most of the agriscience 

teachers agreeing (n = 3, 33.30%) or strongly agreeing (n = 5, 55.60%) with the statement 

I feel a workshop is an effective method of sharing the latest agriculture production-

related research (M = 5.44, SD = 0.73).  

Almost all of the agriscience teachers agreed (n = 4, 44.40%) or strongly agreed 

(n = 4, 44.4%) that a workshop is an effective method of increasing water conservation 

and water management knowledge (M = 5.33, SD = 0.71). 

One hundred percent of the agriscience teachers agreed (n = 6, 66.70%) or 

strongly agreed (n = 3, 33.30%) that water management and conservation should be 

taught (M = 5.33, SD = 0.50). I should be including water management and conservation 

content in my curriculum had a response of all agriscience teachers either agreeing (n = 6, 

66.70%) or strongly agreeing (n = 3, 33.30%) with this statement with a mean of 5.33 

(SD = 0.50). The summated mean score for this construct was 21.44 (SD = 1.59). 

 

 

 

 



 

 

 

 

Table 4.6 

 

Behavioral Beliefs of Agriscience Teachers Immediately After Participating in a Water-related Workshop (N = 9) 

  

Strongly 

Agree Agree 

Slightly 

Disagree 

Slightly 

Agree Disagree 

Strongly 

Disagree 

Statement M SD f % f % f % f % f % f % 

Workshop is an effective method 

of sharing the latest agriculture 

production-related research.  

5.44 .73 5 55.60 3 33.30 1 11.10 0 0.00 0 0.00 0 0.00 

Workshop is an effective method 

of increasing water 

conservation and water 

management knowledge.  

5.33 .71 4 44.40 4 44.40 1 11.10 0 0.00 0 0.00 0 0.0 

Water management and 

conservation should be taught.  
5.33 .50 3 33.30 6 66.70 0 0.00 0 0.00 0 0.00 0 0.0 

Should be including water 

management and conservation 

content. 

5.33 .50 3 33.30 6 66.70 0 0.00 0 0.00 0 0.00 0 0.0 

Summated Score 21.44 1.59             

    Note. Strongly Disagree = 1; Disagree = 2; Slightly Disagree = 3; Slightly Agree = 4; Agree = 5; Strongly Agree = 6. Range = 19 – 

    24.
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Table 4.7 displays workshop participants‘ subjective norms towards water-related 

research and the Texas FFA Agriscience Fair after participating in the workshop. None of 

the agriscience teachers strongly agreed with any of the subjective norms statements in 

this section. 

The highest level of agreement towards subjective norms was found with the 

statement most people important in my life would think that water management and 

conservation are important. (n = 7, 77.80%, M = 4.78, SD = 0.44). 

The statement most people important in life would think that I should include 

water management and conservation in my curriculum had a lower level of agreement. 

Most of the agriscience teachers agreed with this statement (n = 7, 77.80%); however, 

one teacher slightly disagreed with the statement (n = 1, 11.10%) resulting in a mean of 

4.67 (SD = 0.71). 

Agriscience teachers agreement was less with the statement other agriscience 

teachers with who I am acquainted would think that water management and conservation 

are important with all of the teachers only agreeing (n = 6, 66.70%) or slightly agreeing 

(n = 3, 33.30%, M = 4.67, SD = 0.50).  

Responses showed agriscience teachers were also less in agreement with whether 

other agriscience teachers with who they are acquainted would think that they should 

include water management and conservation in their curriculum. One agriscience teacher 

slightly disagreed with this statement (11.10%) while three teachers slightly agreed with 

the statement (33.30%). Five agriscience teachers agreed with the statement (55.60%, M 

= 4.44, SD = 0.73). The summated mean for this construct was 18.56 (SD = 1.51).



 

 

 

Table 4.7 

 

Subjective Norms of Agriscience Teachers Immediately After Participating in a Water-related Workshop (N = 9) 

  

Strongly 

Agree Agree 

Slightly 

Agree 

Slightly 

Disagree Disagree 

Strongly 

Disagree 

Statement M SD f % f % f % f % f % f % 

People would think that water 

management and conservation 

are important.  

4.78 .44 7 77.80 0 0.00 2 22.20 0 0.00 0 0.00 0 0.00 

People would think that I should 

include water management 

and conservation. 

4.67 .71 7 77.80 0 0.00 1 11.10 1 11.10 0 0.00 0 0.00 

Agriscience teachers would think 

that water management and 

conservation are important.  

4.67 .50 6 66.70 0 0.00 3 33.30 0 0.00 0 0.00 0 0.00 

Agriscience teachers would think 

that I should include water 

management and 

conservation.  

4.44 .73 5 55.60 0 0.00 3 33.30 1 11.10 0 0.00 0 0.00 

Summated Score 18.56 1.51             

   Note. Strongly Disagree = 1; Disagree = 2; Slightly Disagree = 3; Slightly Agree = 4; Agree = 5; Strongly Agree = 6. Range = 16- 

   20. 
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Table 4.8 displays workshop participants‘ responses to perceived behavioral 

control statements towards water-related research and the Texas FFA Agriscience Fair 

after participating in the workshop. This section used a four-point Likert-type scale. 

When asked how much control do you believe you have over including water 

management and conservation in your curriculum, all of the agriscience teachers 

responded they had a great deal of control (n = 3, 33.30%) to complete control (n = 6, 

66.70%) over including water management and conservation in their curriculum (M = 

3.67, SD = 0.50). The responses to this statement determined this was the highest level of 

control. 

Almost all of the agriscience teachers responded probably true (n = 1, 11.10%) or 

definitely true (n = 7, 77.80%) to the statement if I wanted to I could include water 

management and conservation in my curriculum. However, one agriscience teacher 

responded definitely false (11.10%, M = 1.44, SD = 1.01). 

The lowest level of control was exhibited with responses to the statement if I 

wanted to I could have students participate in the FFA Agriscience Fair with water-

related projects. Six agriscience teachers (66.70%) responded definitely true to the 

statement while three teachers (33.30%) responded probably true to this statement (M = 

1.33, SD = 0.50). The summated mean for this construct was 10.89 (SD = 1.36).



 

 

 

 

Table 4.8 

Perceived Behavioral Control of Agriscience Teachers Immediately After Participating in a Water-related Workshop (N = 9)  

Statement M SD   f   %    f    %     f % f % 

 

 

Complete 

Control 

A Great Deal of 

Control Some Control No Control 

Control over including water 

management and conservation in 

curriculum. 

3.67 .50 6 66.70 3 33.30 0 0.00 0 0.00 

 

 

Definitely 

True Probably True Probably False 

Definitely 

False 

Inclusion of water management and 

conservation in curriculum. 
1.44 1.01 7 77.80 1 11.10 0 0.00 1 11.10 

Students participate in the FFA 

Agriscience Fair with water-related 

projects.  

1.33 .50 6 66.70 3 33.30 0 0.00 0 0.00 

Summated Score  10.89 1.36         

  Note. No control = 1; Some control = 2; A Great deal of control = 3; Complete control = 4. Definitely true = 1; Probably true = 2;     

  Probably false = 3; Definitely false = 4. Range = 9-12. 
 

 

6
2

 

T
ex

as T
ech

 U
n
iv

ersity
, C

la
ire E

llice W
illia

m
s, M

a
y 2

0
0

9
 

 



Texas Tech University, Claire Ellice Williams, May 2009 

 

63 

 

Table 4.9 displays workshop participants‘ level of agreement to statements 

pertaining to intentions towards water-related research and the Texas FFA Agriscience 

Fair after participating in the workshop. This section used a six-point Likert-type scale. 

The highest levels of agreement of intentions towards water-related research and 

the Texas FFA Agriscience Fair was found in the statements I intend to include water 

management and conservation in my curriculum (M = 5.33, SD = .50) and I intend to 

include the latest water-related research in my curriculum (M = 5.11, SD = .33). All of 

the agriscience teachers either agreed or strongly agreed with these statements (n = 9, 

100.00%).  

The lowest levels of agreement in this section pertained to the FFA Agriscience 

Fair. Workshop participants were less in agreement with the statements I plan to have 

students participate in the 2009 Agriscience Fair with water-related projects (M = 4.67, 

SD = 0.87) and I intend to encourage students to have Agriscience Fair projects related 

to water (M = 4.33, SD = 1.00). The summated mean score for the curriculum intentions 

construct was 10.44 (SD = .24). The summated mean score for the Agriscience Fair 

intentions construct was 9.00 (SD = 1.80) 
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Table 4.9 

 

Intentions of Agriscience Teachers Immediately After Participating in a Water-related Workshop (N = 9) 

  

Strongly 

Agree Agree 

Slightly 

Agree 

Slightly 

Disagree Disagree 

Strongly 

Disagree 

Statement M SD f % f % f % f % f % f % 

Inclusion of water management and 

conservation in curriculum.  
5.33 .50 3 33.30 6 66.70 0 0.00 0 0.00 0 0.00 0 0.00 

Inclusion of latest water-related 

research in curriculum.  
5.11 .33 1 11.10 8 88.90 0 0.00 0 0.00 0 0.00 0 0.00 

Summated Score 10.44 .24             

Encourage students to have water-

related Ag. Fair projects. 
4.67 .87 1 11.10 5 55.60 2 22.20 1 11.10 0 0.00 0 0.00 

Have students participate in 2009 

Agriscience Fair with water-

related projects. 

4.33 1.00 1 11.10 3 33.30 3 33.30 2 22.20 0 0.00 0 0.00 

Summated Score 9.00 1.80             

Note. Strongly disagree = 1; Disagree = 2; Slightly disagree = 3; Slightly agree = 4; Agree = 5; Strongly agree = 6. Curriculum Range 

= 10-12; Agriscience Fair Range = 6-12.
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Findings for Objective Three 

Objective three was to determine changes in knowledge, attitudes, intentions, and 

behavior of workshop participants‘ towards water-related research and the FFA 

Agriscience Fair as a result of participation in the workshop after an approximate six-

month time frame. However, the number of teachers participating in this part of the study 

decreased to five agriscience teachers from the original nine who participated in the 

workshop because only five agriscience teachers returned the second instrument. 

Interview Data Collection Results 

Interviews were conducted with eight agriscience teachers six months after the 

Water and the Agriscience Fair Workshop. One teacher was unavailable for participation 

in the second phase of this study. 

An agriscience teacher coded as 2CW had not incorporated any of the provided 

water materials into their curriculum six months after the workshop but planned to do so 

in the upcoming semester in an independent study course. However, this teacher reported 

discussing potential water-related Agriscience Fair projects with students in a one-on-one 

basis but currently had no projects underway.   

Teacher 3CW had not included any of the provided water materials in their 

curriculum but planned to do so in the upcoming semester in a plant and animal 

production course. This teacher reported they had not discussed the Agriscience Fair with 

students and did not have any projects underway. 

An agriscience teacher coded as 5CW had also not incorporated any of the water 

curriculums in their curriculum but planned to do so in the upcoming semester in a 
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landscaping course. This teacher had discussed the FFA Agriscience Fair and potential 

water-related projects with students but currently had no projects underway. 

Agriscience teacher 10CW had not incorporated any water materials in their 

curriculum but planned to do so in the upcoming spring semester in a freshman 

agriculture course. This teacher had no plans to have students participate in the 2009 FFA 

Agriscience Fair but said it was a possibility in the future.  

Teacher 11CW had incorporated some of the provided water materials into their 

curriculum in a freshman agriculture course but had no current plans to have students 

participate in the FFA Agriscience Fair with water-related projects. 

The following three agriscience teachers participated in the interview portion of 

the second phase of data collection but did not return the second data collection 

instrument. An agriscience teacher coded as 7CW had incorporated all of the provided 

water materials into their curriculum in a freshman agriculture course in the six month 

period after the Water and the Agriscience Fair Workshop. This agriscience teacher also 

planned to use the provided water materials in the upcoming semester. This teacher had 

no plans to have students participate in the FFA Agriscience Fair.  

Teacher 4CW had not incorporated any of the water materials into their 

curriculum but planned to do so in the upcoming semester in a wildlife course. There 

were no plans to have students participate in the Agriscience Fair.  

Agriscience teacher 8CW did not incorporate any of the provided water materials 

into their curriculum in the six month period after the workshop but planned to use the 

materials in the upcoming semester in a plant and soil science course and a freshman 
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agriculture course. This teacher did have plans to have students participate in the 

Agriscience Fair in future years.  

Second Data Collection Results 

Table 4.10 displays workshop participants‘ responses on a 6-point Likert-type 

scale of their level of agreement to statements pertaining to their attitudes toward water-

related research and the Texas FFA Agriscience Fair six months after participating in the 

workshop.  

The highest attitude levels towards water-related research and the Texas FFA 

Agriscience Fair six months after participating in the workshop were increased awareness 

and being better able to communicate about water management with others. One hundred 

percent of agriscience teachers agreed (n = 3, 60.00%) or strongly agreed (n = 2, 40.00%) 

that they still had an increased awareness of water-related issues (M = 5.40, SD = 0.55). 

I am better able to communicate about water management with others also had 100.00% 

of agriscience teachers either agreeing (n = 3, 60.00%) or strongly agreeing (n = 2, 

40.00%, M = 5.40, SD = 0.55). 

The lowest attitude levels towards water-related research and the Texas FFA 

Agriscience Fair six months after participating in the workshop pertained to the Texas 

FFA Agriscience Fair. Teachers were less in agreement that they were more likely to 

encourage students to have Agriscience Fair projects related to water. Four agriscience 

teachers only slightly agreed with this statement (80.00%, M = 4.40, SD = 0.89).  I am 

more likely to encourage students to have Agriscience Fair projects had a response of 

20.00% of teachers (n = 1) slightly disagree with 80.00% of teachers agreeing or slightly 
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agreeing with this statement (n = 4, M = 4.20, SD = 0.84). The summated mean for this 

construct was 34.80 (SD = 3.96). 
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Table 4.10 

 

 Attitudes of Agriscience Teachers Six Months After Workshop (n = 5) 

  

Strongly 

Agree Agree 

Slightly 

Agree 

Slightly 

Disagree Disagree 

Strongly 

Disagree 

Statement M SD f % f % f % f % f % f % 

More aware of water-related issues in 

agriculture.  
5.40 .55 2 40.00 3 60.00 0 0.00 0 0.00 0 0.00 0 0.00 

Better able to communicate about 

water management with others.  
5.40 .55 2 40.00 3 60.00 0 0.00 0 0.00 0 0.00 0 0.00 

Have the resources to include water 

management and conservation. 
5.20 .84 2 40.00 2 40.00 1 20.00 0 0.00 0 0.00 0 0.00 

More likely to refer to these workshop 

materials during my instruction. 
5.20 .45 1 20.00 4 80.00 0 0.00 0 0.00 0 0.00 0 0.00 

More likely to include water 

management and conservation 

topics.  

5.00 .71 1 20.00 3 60.00 1 20.00 0 0.00 0 0.00 0 0.00 

More likely to encourage students to 

have Agriscience Fair projects 

related to water. 

4.40 .89 1 20.00 0 0.00 4 80.00 0 0.00 0 0.00 0 0.00 

More likely to encourage students to 

have Agriscience Fair projects. 
4.20 .84 2 40.00 2 40.00 0 0.00 1 20.00 0 0.00 0 0.00 

Summated Score 34.80 3.96             

   Note. Strongly disagree = 1; Disagree = 2; Slightly disagree = 3; Slightly agree = 4; Agree = 5; Strongly agree = 6. Range = 31-41.

6
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Table 4.11 displays workshop participants‘ behavioral beliefs towards water-

related research and the Texas FFA Agriscience Fair six months after participating in the 

workshop. This section utilized a six-point Likert-type scale. The highest level of 

agreement for behavioral beliefs was found with the statement I believe that agriscience 

teachers should be teaching about water management and conservation. One hundred 

percent of teachers either agreed or slightly agreed that agriscience teachers should be 

teaching about water management and conservation (M = 5.60, SD = 0.55). 

The lowest level of agreement in the behavioral beliefs section was I should be 

including water management and conservation content in my curriculum (M = 4.80, SD = 

0.45). One agriscience teacher slightly agreed with this statement (20.00%), and the 

remaining agriscience teachers agreed with this statement (n = 4, 80.00%). The 

summated mean score for this construct was 20.40 (SD = 0.55).



 

 

 

Table 4.11 

 

Behavioral Beliefs of Agriscience Teachers Six Months After Workshop (n = 5) 

  

Strongly 

Agree Agree 

Slightly 

Agree 

Slightly 

Disagree Disagree 

Strongly 

Disagree 

Statement M SD f % f % f % f % f % f % 

Water management and 

conservation should be taught.  
5.60 .55 3 60.00 2 40.00 0 0.00 0 0.00 0 0.00 0 0.00 

Workshop is an effective method of 

increasing water conservation 

and water management 

knowledge.  

5.00 .00 0 0.00 5 100.00 0 0.00 0 0.00 0 0.00 0 0.00 

Workshop is an effective method of 

sharing the latest agriculture 

production-related research.  

5.00 .00 0 0.00 5 100.00 0 0.00 0 0.00 0 0.00 0 0.00 

Should be including water 

management and conservation 

content. 

4.80 .45 0 0.00 4 80.00 1 20.00 0 0.00 0 0.00 0 0.00 

Summated Score 20.40 .55             

   Note. Strongly disagree = 1; Disagree = 2; Slightly disagree = 3; Slightly agree = 4; Agree = 5; Strongly agree = 6. Range = 20-21.
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Table 4.12 displays workshop participants‘ subjective norms towards water-

related research and the Texas FFA Agriscience Fair six months after participating in the 

workshop using a six-point Likert-type scale. The highest agreement levels for subjective 

norms were most people important in my life would think that water management and 

conservation are important and other agriscience teachers with who I am acquainted 

would think that water management and conservation are important.  The first statement 

had a response of 20.00% of agriscience teachers slightly disagreeing with this statement 

(n = 1) and 80.00% of agriscience teachers agreeing or strongly agreeing with this 

statement (n = 4, M = 5.00, SD = 1.23). The second statement had a response of 100.00% 

of agriscience teachers at least slightly agreeing with this statement (n = 5, M = 5.00, SD 

= 0.71). 

The lowest agreement level for subjective norms was other agriscience teachers 

with who I am acquainted would think that I should include water management and 

conservation in my curriculum. One agriscience teacher slightly agreed with this 

statement (20.00%) and four teachers agreed with this statement (80.00%, M = 4.80, SD 

= 0.45). The summated mean score for this construct was 19.80 (SD = 2.28).



 

 

 

Table 4.12 

 

Subjective Norms of Agriscience Teachers Six Months After Workshop (n = 5) 

  

Strongly 

Agree Agree 

Slightly 

Agree 

Slightly 

Disagree Disagree 

Strongly 

Disagree 

Statement M SD f % f % f % f % f % f % 

People would think that water 

management and conservation 

are important.  

5.00 1.23 2 40.00 2 40.00 0 0.00 1 20.00 0 0.00 0 0.00 

Agriscience teachers would think 

that water management and 

conservation are important.  

5.00 .71 1 20.00 3 60.00 1 20.00 0 0.00 0 0.00 0 0.00 

People would think that I should 

include water management and 

conservation. 

5.00 .00 0 0.00 5 100.00 0 0.00 0 0.00 0 0.00 0 0.00 

Agriscience teachers would think 

that I should include water 

management and conservation.  

4.80 .45 0 0.00 4 80.00 1 20.00 0 0.00 0 0.00 0 0.00 

Summated Score 19.80 2.28             

Note. Strongly disagree = 1; Disagree = 2; Slightly disagree = 3; Slightly agree = 4; Agree = 5; Strongly agree = 6. Range = 16-22. 
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Table 4.13 displays workshop participants‘ perceived behavioral control towards 

water-related research and the Texas FFA Agriscience Fair six months after participating 

in the workshop. This section used a four-point Likert-type scale. 

 The highest agreement level for perceived behavioral control was amount of 

control agriscience teachers believe they have over including water management and 

conservation in their curriculum. One hundred percent of agriscience teachers responded 

they had a great deal of control (n = 1, 20.00%) or complete control (n = 4, 80.00%) over 

including water management and conservation in their curriculum (M = 3.80, SD = 0.45).   

The lowest agreement level for perceived behavioral control was if I wanted to I 

could include water management and conservation in my curriculum. This statement had 

a 100.00% response of definitely true (n = 5, M = 1.00, SD = 0). The summated mean 

score for this construct was 11.60 (SD = .89).



 

 

 

Table 4.13 

Perceived Behavioral Control of Agriscience Teachers Six Months After Workshop (n = 5) 

Statement M SD        f   %     f    %         f     %         f    % 

 

 

Complete 

Control 

A Great Deal of 

Control Some Control No Control 

Control over including water 

management and conservation in 

curriculum. 3.80 .45 4.0 80.0 1.0 20.0 0.0 0.0 0.0 0.0 

  Definitely True Probably True Probably False Definitely False 

Students participate in the FFA 

Agriscience Fair with water-related 

projects.  1.20 .45 4.0 80.0 1.0 20.0 0.0 0.0 0.0 0.0 

Inclusion of water management and 

conservation in curriculum. 1.00 .00 5.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 

Summated Score 11.60 .89         

      Note. No control = 1; Some control = 2; A Great deal of control = 3; Complete control = 4. Definitely true = 1; Probably true = 2;  

      Probably false = 3; Definitely false = 4. Range = 10-12. 
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Table 4.14 displays workshop participants‘ level of agreement to statements 

pertaining to intentions towards water-related research and the Texas FFA Agriscience 

Fair six months after participating in the workshop. This section used a six-point Likert-

type scale. 

The highest levels of agreement of intentions towards water-related research and 

the Texas FFA Agriscience Fair six months after participating in the workshop was found 

in the statements I intend to include water management and conservation in my 

curriculum (M = 5.40, SD = .55) and I intend to include the latest water-related research 

in my curriculum (M = 5.20, SD = .45). All of the agriscience teachers either agreed (n = 

4, 80.00%) or strongly agreed (n = 1, 20.00%) with these statements.  

Again, the lowest levels of agreement in this section pertained to the FFA 

Agriscience Fair. This section had the greatest amount of variability. Agriscience 

teachers were less in agreement with the statements I plan to have students participate in 

the 2009 Agriscience Fair with water-related projects and I intend to encourage students 

to have Agriscience Fair projects related to water. Two teachers strongly agreed 

(40.00%) and two teachers slightly agreed (40.00%) with having students participate in 

the 2009 Agriscience Fair with water-related projects. One agriscience teacher slightly 

disagreed with this statement (M = 4.60, SD = 1.34). Encouraging students to have 

Agriscience Fair projects related to water had extremely varied responses among the 

teachers. Each teacher had a different response. Two agriscience teachers disagreed or 

slightly disagreed (40.00%) while three teachers strongly agreed, agreed, or slightly 

agreed (60.00%) with encouraging students to have Agriscience Fair projects related to 

water (M = 4.00, SD = 1.58). The summated mean score for intentions to include water-
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related curriculum was 10.60 (SD = 0.89). The summated mean score for intentions to 

participate in the Agriscience Fair with water-related projects was 8.60 (SD = 2.79).



 

 

 

Table 4.14 

 

Intentions of Agriscience Teachers Six Months After Workshop (n = 5) 

  

Strongly 

Agree Agree 

Slightly 

Agree 

Slightly 

Disagree Disagree 

Strongly 

Disagree 

Statement M SD f % f % f % f % f % f % 

Inclusion of water management and 

conservation in curriculum.  
5.40 .55 2 40.00 3 60.00 0 0.00 0 0.00 0 0.00 0 0.00 

Inclusion of latest water-related 

research in curriculum.  
5.20 .45 1 20.00 4 80.00 0 0.00 0 0.00 0 0.00 0 0.00 

Summated Score 10.60 .89             

Encourage students to have water-

related Ag. Fair projects. 
4.60 1.34 2 40.00 0 0.00 2 40.00 1 20.00 0 0.00 0 0.00 

Have students participate in 2009 

Agriscience Fair with water-

related projects. 

4.00 1.58 1 20.00 1 20.00 1 20.0 1 20.00 1 20.00 0 0.00 

Summated Score 8.60 2.79             

   Note. Strongly disagree = 1; Disagree = 2; Slightly disagree = 3; Slightly agree = 4; Agree = 5; Strongly agree = 6. Curriculum  

   Range = 10-12; Agriscience Fair Range = 6-12. 
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Table 4.15 reports each construct‘s summated score for agriscience teachers as a 

group. The attitude construct (-3.2) and behavioral beliefs (-1.6) construct had an overall 

negative change six months after the Water and the Agriscience Fair Workshop. 

Subjective norms construct had an overall increase (+1.6) six months after the water 

workshop. As a whole, workshop participants only felt a slight decrease (-0.4) in 

perceived behavioral control six months after the workshop. Agriscience teachers‘ 

intentions to include water-related materials into their curriculum showed an increase 

(+0.6) six months after the workshop while intentions to have students participate in the 

FFA Agriscience Fair decreased (-0.4) six months after the workshop. 



 

 

 

Table 4.15 

Summated Scores for Agriscience Teachers by Construct 

 Workshop Conclusion (N = 9) Six Months Later (n = 5)  

Variable M SD Range M SD Range Change 

Workshop Attitudes 38.00 3.02 31-40 34.80 3.96 31-41 -3.2 

Behavioral Beliefs 22.00 1.59 19-24 20.40 0.55 20-21 -1.6 

Subjective Norms 18.00 1.51 16-20 19.80 2.28 16-22 +1.8 

Perceived Behavioral Control 12.00 1.36 9-12 11.60 .89 10-12 -0.4 

Curriculum Intentions 10.00 .73 10-12 10.60 .89 10-12 +0.6 

Agriscience Fair Intentions 9.00 1.80 6-12 8.60 2.79 6-12 -0.4 
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To better understand the variance found in each measured construct, the next 

section will report summated scores of the Likert-type scale responses on an individual 

agriscience teacher basis.  

Table 4.16 shows summated scores of the Likert-type scale responses an 

agriscience teacher that was coded as 2CW.  The highest summated scores at the 

conclusion of the workshop were workshop attitudes (39.0) and personal beliefs towards 

water management and conservation and the Texas FFA Agriscience Fair (22.0). The 

lowest summated score at the conclusion of the workshop for this agriscience teacher was 

intentions to include water management and conservation in their curriculum (10.0). 

Highest summated scores six months after the workshop were workshop attitudes (41.0), 

personal beliefs (21.0), and subjective norms (21.0). Again, the lowest summated score 

six months after the workshop was intentions to include water management and 

conservation in their curriculum (10.0).  

Table 4.16 

Summated Response Score for Agriscience Teacher 2CW 

Variable Workshop Conclusion Six Months Later 

Workshop Attitudes 39.0 41.0 

Behavioral Beliefs 22.0 21.0 

Subjective Norms 16.0 21.0 

Perceived Behavioral Control 12.0 12.0 

Curriculum Intentions 10.0 10.0 

Agriscience Fair Intentions 12.0 12.0 
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Table 4.17 displays summated scores of an agriscience teacher that was coded as 

3CW. This teacher‘s highest summated scores of a Likert-type scale at the conclusion of 

the workshop were workshop attitudes (38.0) and personal beliefs towards water 

management and conservation and the Texas FFA Agriscience Fair (20.0). Lowest 

summated scores among this agriscience teacher at the workshop conclusion were 

Agriscience Fair intentions (9.0) and intentions to include water management and 

conservation in their curriculum (10.0). Six months after the workshop, the highest 

summated scores for this teacher were workshop attitudes (34.0) and personal beliefs 

(20.0). The lowest summated scores six months after the workshop were intentions to 

include water management and conservation in their curriculum (11.0) and Agriscience 

Fair intentions (11.0).  

Table 4.17 

Summated Response Score for Agriscience Teacher 3CW 

Variable Workshop Conclusion Six Months Later 

Workshop Attitudes 38.0 34.0 

Behavioral Beliefs 20.0 20.0 

Subjective Norms 18.0 16.0 

Perceived Behavioral Control 12.0 12.0 

Curriculum Intentions 10.0 11.0 

Agriscience Fair Intentions 9.0 11.0 
 

Table 4.18 displays summated scores of an agriscience teacher who was coded as 

5CW. The highest summated scores from the Likert-type scale at the conclusion of the 

workshop were workshop attitudes (40.0) and personal beliefs towards water 
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management and conservation and the Texas FFA Agriscience Fair (22.0). The lowest 

summated scores immediately after the workshop for this agriscience teacher were 

Agriscience Fair intentions (9.0) and intentions to include water management and 

conservation in their curriculum (10.0). Six months after the workshop, the highest 

summated scores were workshop attitudes (32.0), personal beliefs (20.0), and subjective 

norms (20.0). The lowest summated score six months after the workshop was Agriscience 

Fair intentions (8.0).  

Table 4.18 

Summated Response Score for Agriscience Teacher 5CW 

Variable Workshop Conclusion Six Months Later 

Workshop Attitudes 40.0 32.0 

Behavioral Beliefs 22.0 20.0 

Subjective Norms 17.0 20.0 

Perceived Behavioral Control 12.0 12.0 

Curriculum Intentions 10.0 12.0 

Agriscience Fair Intentions 9.0 8.0 
 

Table 4.19 displays summated scores from a Likert-type scale of an agriscience 

teacher that was coded as 10CW. The highest summated scores at the workshop 

conclusion were workshop attitudes (31.0) and personal beliefs towards water 

management and conservation and the Texas FFA Agriscience Fair (22.0). The lowest 

summated score at the conclusion of the workshop for this teacher was Agriscience Fair 

intentions (6.0) perceived behavioral control (10.0), and intentions to include water 

management and conservation in their curriculum (10.0). Highest summated scores six 
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months after the workshop were workshop attitudes (36.0), and personal beliefs (21.0). 

The lowest summated scores six months after the workshop were Agriscience Fair 

intentions (6.0) and intentions to include water management and conservation in their 

curriculum (10.0).  

Table 4.19 

Summated Response Score for Agriscience Teacher 10CW 

Variable Workshop Conclusion Six Months Later 

Workshop Attitudes 31.0 36.0 

Behavioral Beliefs 22.0 21.0 

Subjective Norms 20.0 20.0 

Perceived Behavioral Control 10.0 12.0 

Curriculum Intentions 10.0 10.0 

Agriscience Fair Intentions 6.0 6.0 
 

Table 4.20 shows summated scores from the Likert-type scale of an agriscience 

teacher that was coded as 11CW. The highest summated scores at the workshop 

conclusion were workshop attitudes (35.0) and personal beliefs towards water 

management and conservation and the Texas FFA Agriscience Fair (23.0). Lowest 

summated scores immediately after the workshop for this agriscience teacher were 

Agriscience Fair intentions (7.0) and perceived behavioral control (9.0). Six months after 

the workshop, the highest summated scores were workshop attitudes (31.0) and 

subjective norms (22.0). The lowest summated scores six months after the workshop 

were Agriscience Fair intentions (6.0), perceived behavioral control (10.0), and intentions 

to include water management and conservation in their curriculum (10.0).   
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Table 4.20 

Summated Response Score for Agriscience Teacher 11CW 

Variable Workshop Conclusion Six Months Later 

Workshop Attitudes 35.0 31.0 

Behavioral Beliefs 23.0 20.0 

Subjective Norms 20.0 22.0 

Perceived Behavioral Control 9.0 10.0 

Curriculum Intentions 11.0 10.0 

Agriscience Fair Intentions 7.0 6.0 
 

Table 4.21 is a summary of changes for the dependent variables of this study. The 

teacher with the most increase in workshop attitudes was 10CW (+5.0). There were two 

teachers with a decrease of 4.0 in workshop attitudes. None of the agriscience teachers 

had an increase in personal beliefs towards water conservation and management and the 

Texas FFA Agriscience Fair. Personal beliefs decreased the most with teacher 11CW  

(-3.0). Teacher 3CW had no change in personal beliefs six months after the water 

workshop.  

Subjective norms had the most increase in teacher 2CW (+5.0) and the most 

decrease in teacher 3CW (-2.0). Agriscience teacher 10CW had no change in subjective 

norms six months after the workshop. Perceived behavioral control had no change for 

three agriscience teachers and increased for teacher 10CW (+2.0) and 11CW (+1.0). 

Intentions to include water management and conservation in their curriculum had the 

most increase in teacher 5CW (+2.0) and the most decrease in teacher 11CW (-1.0). 
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Agriscience teachers 2CW and 10CW had no change in intentions to include water 

management and conservation in their curriculum after the six month time period.  

Agriscience fair intentions decreased the most in teachers 5CW (-1.0) and 11CW 

(-1.0). The most increase in agriscience fair intentions was in teacher 3CW (+2.0). Two 

agriscience teachers experienced no change in agriscience fair intentions from directly 

after the workshop to six months after the workshop.  

Table 4.21 

Summary of Changes Six Months After Workshop (n = 5) 

Variable 2CW 3CW 5CW 10CW 11CW 

Workshop Attitudes +2.0 -4.0 -8.0 +5.0 -4.0 

Behavioral Beliefs -1.0 NC -2.0 -1.0 -3.0 

Subjective Norms +5.0 -2.0 +3.0 NC +2.0 

Perceived Behavioral Control NC NC NC +2.0 +1.0 

Curriculum Intentions NC +1.0 +2.0 NC -1.0 

Agriscience Fair Intentions NC +2.0 - 1.0 NC -1.0 

Note. NC = No Change; Dashes indicate this data was not available; +/- indicates change 

from post workshop level to post post-workshop level. 

 

Findings for Objective Four 

Objective four was to describe the change of workshop participants‘ self-efficacy. 

This section utilized a four-point Likert-type scale. Table 4.22 displays self-efficacy 

levels of agriscience teachers directly after the workshop. The highest levels of self 

efficacy were in agriscience teachers‘ ability to integrate water management and 

conservation content in their agriscience program (M = 3.22, SD = 0.67) and agriscience 
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teachers‘ ability to use the latest water-related research in their agriscience program (M = 

3.14, SD = 0.69). Agriscience teachers‘ ability to integrate water management and 

conservation content in their agriscience program had a response of 11.10% of 

agriscience teachers being slightly confident (n = 1), 55.60% of agriscience teachers 

being moderately confident (n = 5), and 33.30% being highly confident (n = 3).  

Only 11.10% of the agriscience teachers were slightly confident in their ability to 

use the latest water-related research in their agriscience program (n = 1). Almost half of 

the agriscience teachers (n = 4, 44.40%) were moderately confident and 22.20% were 

highly confident (n = 2) in their ability to use the latest water-related research in their 

agriscience program. 

The lowest levels of self-efficacy were in participating agriscience teachers‘ 

ability to teach water management and conservation in non-agriculture settings (M = 

3.00, SD = 0) and having students participate in the Agriscience Fair with water-related 

projects (M = 2.89, SD = 0.93). All participating agriscience teachers were moderately 

confident in their ability to teach water management and conservation content in non-

agriculture settings (n = 8, 88.90%). I can have students participate in the Agriscience 

Fair with water-related projects had a response of not at all confident by one agriscience 

teacher (11.10%), slightly confident by one agriscience teacher (11.10%), moderately 

confident by over half of the agriscience teachers (n = 5, 55.60%), and highly confident 

by two of the agriscience teachers (22.20%). The self-efficacy construct had a summated 

mean score of 18.23 immediately after the workshop (SD = 3.09). 

  

 



 

 

 

Table 4.22 

Self Efficacy of Agriscience Teachers Immediately After a Water-related Workshop (N = 9) 

  

Highly 

Confident 

Moderately 

Confident 

Slightly 

Confident 

Not at all 

Confident 

Statement M SD f % f % f % f % 

I can integrate water management and 

conservation content in my agriscience 

program. (N = 9) 

3.22 0.67 3 33.30 5 55.60 1 11.10 0 0.00 

I can use the latest water-related research in my 

agriscience program. (N = 7) 
3.14 .69 2 22.20 4 44.40 1 11.10 0 

0.00 

I can teach about production agriculture water 

management and conservation. (N = 8) 
3.12 .35 1 11.10 7 77.80 0 0.00 0 0.00 

I am confident that I can assist my agriscience 

students with water-related research projects. 

(N = 9) 

3.00 0.71 2 22.20 5 55.60 2 22.20 0 0.00 

I can teach water management & conservation in 

non-agriculture settings. (N = 8) 
3.00 .00 0 0.00 8 88.90 0 0.00 0 0.00 

I can have students participate in the Agriscience 

Fair with water-related projects. (N = 9) 
2.89 0.93 2 22.20 5 55.60 1 11.10 1 11.10 

Summated Score 18.23 3.09         

     Note. Not at all confident = 1; Slightly confident = 2; Moderately confident = 3; Highly confident = 4. Range = 14-23.
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Table 4.23 displays self-efficacy levels of participating agriscience teachers six 

months after the workshop. The highest levels of self-efficacy were in agriscience 

teachers‘ ability to teach about production agriculture and water management and 

conservation (M = 3.60, SD = 0.55) and ability to teach about water management and 

conservation in non-agriculture settings (M = 3.60, SD = 0.55). All agriscience teachers 

were moderately to highly confident in their ability to teach about production agriculture 

water management and conservation (n = 5, 100.00%). All agriscience teachers were also 

moderately to highly confident in their ability to teach about water management and 

conservation in non-agriculture settings (n = 5, 100.00%). 

The lowest self-efficacy levels of participating agriscience teachers were in ability 

to use the latest water-related research in their agriscience program (M = 3.20, SD = 0.84) 

and having students participate in the Agriscience Fair with water-related projects (M = 

2.80, SD = 1.10). I can use the latest water-related research in my agriscience program 

had a response of one teacher being slightly confident (20.00%), two teachers being 

moderately confident (40.00%), and two teachers being highly confident (40.00%). I can 

have students participate in the Agriscience Fair with water-related projects had a 

response of slightly confident by three agriscience teachers (60.00%) and highly 

confident by two of the agriscience teachers (40.00%). This construct has a summated 

mean score of 19.80 (SD = 2.95). 

 

    

  

   



 

 

 

Table 4.23 

Self Efficacy of Agriscience Teachers Six Months After Workshop (n = 5)  

  

Highly 

Confident 

Moderately 

Confident 

Slightly 

Confident 

Not at all 

Confident 

Statement M SD f % f % f % f % 

I can teach about production agriculture water 

management and conservation.  
3.60 .55 3 60.00 2 40.00 0 0.00 0 0.00 

I can teach water management & conservation in 

non-agriculture settings.  
3.60 .55 3 60.0 2 40.00 0 0.00 0 0.00 

I can integrate water management and 

conservation content in my agriscience 

program.  

3.40 .55 2 40.00 3 60.00 0 0.00 0 0.00 

I am confident that I can assist my agriscience 

students with water-related research projects.  
3.20 .45 1 20.00 4 80.00 0 0.00 0 0.00 

I can use the latest water-related research in my 

agriscience program.  
3.20 .84 2 40.00 2 40.00 1 20.0 0 0.00 

I can have students participate in the Agriscience 

Fair with water-related projects. 
2.80 1.10 2 40.00 0 0.00 3 60.00 0 0.00 

Summated Response 19.80 2.95         
    Note. Not at all confident = 1; Slightly confident = 2; Moderately confident = 3; Highly confident = 4. Range = 16-24.

9
0

 

T
ex

as T
ech

 U
n
iv

ersity
, C

la
ire E

llice W
illia

m
s, M

a
y 2

0
0

9
 

 



Texas Tech University, Claire Ellice Williams, May 2009 

 

91 

 

Table 4.24 shows a summary of cumulative self-efficacy levels directly after the 

workshop and six months after the workshop and the amount of change in self-efficacy 

levels by participating agriscience teacher between the two data collections.  Two 

agriscience teachers experienced decreases in self-efficacy levels six months after the 

workshop (-1.0 and -4.0). Two agriscience teachers‘ self-efficacy levels increased six 

months after the workshop (+6.0 and +6.0). 

Table 4.24 

Summary of Self-efficacy of Agriscience Teachers’ Perceived Ability to Teach Water 

Management Topics Immediately After and Six Months After a Professional Development 

Workshop (n = 5) 

Variable 2CW 3CW 5CW 10CW 11CW 

Workshop Conclusion 20.0 20.0 18.0 15.0 - 

Six Months Later 19.0 16.0 24.0 21.0 19.0 

Change -1.0 -4.0 +6.0 +6.0 - 

Note. NC = No Change; Dashes indicate this data was not available; +/- indicates change 

from post workshop level to post post-workshop level. Teacher 11CW did not respond to 

self-efficacy statements at the first data collection. Summated Score: M = 19.80; SD = 

2.95.
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CHAPTER V 

RESULTS AND FINDINGS 

 

Overview 

Chapter V will provide conclusions from the data collected for each objective in 

this study and provide a summary of recommendations for practitioners and for future 

research.  

Purpose and Objectives  

The purpose of this study was to determine the effectiveness of using a workshop 

to change knowledge, beliefs, attitudes, and behaviors of workshop participants‘ towards 

the teaching of agricultural water management and water research and to increase 

agriscience teacher self-efficacy in teaching water management and guiding students 

through water-related Agriscience Fair projects. The specific objectives guiding this 

study were: 

1. Describe workshop participants through demographic variables and their 

water information behaviors.  

2. Determine current knowledge, beliefs, attitudes, intentions, and behaviors of 

workshop participants towards water-related research and the Texas FFA 

Agriscience Fair as a result of participation in the workshop. 

3. Determine changes in knowledge, beliefs, attitudes, intentions, and behaviors 

of workshop participants towards water-related research and the FFA 

Agriscience Fair as a result of participation in the workshop after an 

approximate six-month time frame. 
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4. Describe the change of workshop participants‘ self-efficacy of teaching water 

management. 

Conclusions Related to Objective One 

 Objective one was to describe workshop participants through demographic 

variables and their water information behaviors. Agriscience teachers participating in this 

study had no distinguishing demographic characteristics in common. The respondents 

were almost equally divided by gender. The mean age of respondents was 39 although 

almost half were between the ages 21 to 30. The participants of this study had a 

bachelor‘s degree with one having completed a master‘s degree. Almost half of the 

participants had less than 10 years agriscience teaching experience although one teacher 

had 37 years agriscience teaching experience.  

 The extent of irrigation activity in each teacher‘s area was minimal and over half 

of the respondents had no personal experience with irrigation. Due to the minimal 

irrigation experience, it is no surprise that most agriscience teachers had not seen, heard, 

or read information on water conservation practices in the past three months. Two-thirds 

of the respondents did not have any students participating in the Texas FFA Agriscience 

Fair currently or in the past.  

Conclusions Related to Objective Two 

Objective two sought to determine current knowledge, beliefs, attitudes, 

intentions, and behaviors of workshop participants towards water-related research and the 

Texas FFA Agriscience Fair immediately after their participation in the workshop.  

The attitudes section included seven because of participating in the water 

workshop statements. Although the sample size for this study was small, it can be 
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concluded that after participating in the water workshop, respondents did have positive 

attitudes towards water-related research and the Texas FFA Agriscience Fair. Lane and 

Wilke (1994) also found positive attitudes towards environmental education. The 

workshop also increased awareness of water-related issues in agriculture. Agriscience 

teachers were also more likely to encourage students to have Agriscience Fair projects 

because of the workshop.   

Behavioral beliefs were found to be positive after participating in the workshop 

which was indicated by a majority of the participating agriscience teachers agreeing that 

a workshop is an effective method of sharing the latest agriculture production related 

research and increasing water conservation and water management knowledge. 

Shepardson, Harbor, Cooper, and McDonald (2002) found similar results in their study 

which evaluated the impact of specific environmental education professional 

development programs on teachers‘ awareness of watersheds and water quality. 

Important people in an agriscience teacher‘s life that think water management and 

conservation are important had more personal value to the agriscience teachers than their 

peers thinking that water management and conservation was important. There was an 

outlier found in the subjective norms construct for the statement most people important in 

my life would think that I should include water management and conservation in my 

curriculum. In studies that have a small sample size, a single outlier, or unusual data, can 

have a ―disproportionate impact on the estimate of the correlation‖ (Warner, 2008, p. 

286). Warner (2008) states ―sometimes it is useful to report the correlation results with 

and without the outlier, so that readers can judge the impact of the bivariate outlier for 
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themselves‖ (p.287). However, since the sample size was small in this study, it is not 

logical to remove one response and further decrease the sample size.  

The perceived behavioral control section included statements about the personal 

ability or control of agriscience teachers to make changes in curriculum. Agriscience 

teachers believe that they have much control over including water management and 

conservation in their curriculum. An outlier was again found with the statement if I 

wanted to I could include water management and conservation in my curriculum.    

Agriscience teachers intentions to include water management and conservation in 

their curriculum were very positive as well as their intentions to include the latest water-

related research in their curriculum. However, intentions were not as positive towards 

encouraging and having students participate in the FFA Agriscience Fair in general or 

with water-related research projects. Ajzen and Fishbein (1980) believe that intentions 

are considered to be the direct precursor of behavior.  

Conclusions Related to Objective Three 

Objective three was to determine changes in knowledge, beliefs, attitudes, 

intentions, and behaviors of workshop participants towards water-related research and the 

FFA Agriscience Fair as a result of participation in the workshop after an approximate six 

month time frame had elapsed.  

Again, while the sample size for this study was small, agriscience teachers still 

had overall positive attitudes towards water-related research and the FFA Agriscience 

Fair after an approximate six month time frame. Agriscience teachers were still more 

aware of water-related issues in agriculture even after the six month period. Agriscience 

teachers were also better able to communicate about water management with others, were 
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more likely to refer to workshop materials during their instruction, and were more likely 

to include water management and conservation topics after the six month time frame.  

Six months after the workshop, workshop participants had more positive 

behavioral beliefs that agriscience teachers should teach about water management and 

conservation. However, participating agriscience teachers‘ beliefs that they personally 

should be including water management and conservation content were not as positive as 

they had been six months earlier. Ajzen and Fishbein stated that while ―salient beliefs are 

the immediate determinants of a person‘s attitude‖ ( p. 63), these beliefs could be 

reinforced, deteriorated, or changed altogether.  

Agriscience teachers‘ peer beliefs six months after the workshop were different 

than directly after the workshop. Other agriscience teachers‘ opinions that water 

management and conservation were important was seen as more important by a 

participating agriscience teachers six months after the workshop than it had been directly 

after the workshop. Over the six month period, agriscience teachers considered peer 

beliefs stronger than their own personal beliefs.   

While overall control beliefs increased six months after the workshop, agriscience 

teachers did not respond as positively towards having students participate in the FFA 

Agriscience Fair with water-related projects six months after the workshop as they had 

directly after the workshop. Respondents‘ still believed they had much control over 

including water management and conservation in their curriculum six months after the 

Water and the Agriscience Fair Workshop. 

Intentions somewhat waivered over the six-month time period. Agriscience 

teachers did not respond as positively towards having students participate in the FFA 
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Figure 5.1. Effect of Workshop on the Theory of Planned Behavior 

Agriscience Fair as they had six-months previously as two agriscience teachers‘ 

intentions decreased. However, agriscience teachers did still have positive intentions to 

include water-related topics in their curriculum. Ajzen and Fishbein (1980) argue that 

intentions can change over a period of time.    

Agriscience teachers were more inclined to intend to do something than they 

actually were to change their behavior. This supports Ajzen and Fishbein‘s (1980) claim 

that a substantial period of time preceding the actual observation of the behavior may 

fluctuate from the intention at the time that the behavior is observed. However, many 

agriscience teachers still displayed positive attitudes towards behavior changes in the 

future.  

As expected in reviewing the previous literature in Chapter 2, The Water and the 

Agriscience Fair Workshop had the greatest impact on attitudes similar to the study 

conducted by Lane and Wilke (1994) and a lesser but still significant impact on 

subjective norms as illustrated in Figure 5.1. Armitage and Connor (1999) argue that the 

subjective norm component is the weakest predictor of intention. 
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Conclusions Related to Objective Four 

Objective four sought to describe the change of workshop participants‘ self-

efficacy of teaching water management. While agriscience teachers‘ self-efficacy was 

positively affected directly after the Water and the Agriscience Fair Workshop, self-

efficacy change was split among the agriscience teachers six-months after the workshop. 

Agriscience teachers had a very positive level of self-efficacy in their ability to 

integrate water management and conservation content in their agriscience program as 

well as in their ability to use the latest water-related research in their agriscience 

program. Kelsey (2008) found similar results when approximately 87% of workshop 

participants increased their self-confidence after participation in a workshop. Meichtry 

and Smith (2007) also found greater confidence levels in the post workshop assessment 

when compared with the pre-workshop assessment.  

However, six months after the workshop, the most positive levels of self-efficacy 

were found to be in ability to teach about production agriculture water management and 

conservation and ability to teach about water management and conservation content in 

their agriscience program. Confidence decreased in agriscience ability to integrate water 

management and conservation content six months after the workshop.  

Two agriscience teachers had positive changes of self-efficacy after the six-month 

time period while two agriscience teachers had negative changes of self-efficacy after the 

six-month time period. The self-efficacy section was not completed by one agriscience 

teacher directly after the workshop so change in self-efficacy could not be concluded six-

months after the workshop. However, this teacher had positive views of self-efficacy six-

months after the workshop.  
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Recommendations 

 Recommendations developed from this study are divided into two sections: 

Recommendations to practitioners and recommendations for future research that should 

be completed. 

Practitioners 

Conducting the workshop prior to the Texas FFA Convention resulted in low 

agriscience participation. Conducting the workshop during the FFA Convention or 

directly after the convention is a recommendation. A recommendation is to conduct a 

similar workshop at the 2009 Texas Agriscience Teachers Conference and to allow the 

workshop to count towards continuing education hours for agriscience teachers. This was 

a recommendation provided by participating agriscience teachers and would probably 

provide a better participation rate in the opinion of the researcher.  

Linking water management to the Agriscience Fair was the attempt of this study 

and teachers did not respond very positively to the Agriscience Fair. Promoting the 

Agriscience Fair in a different manner and further educating teachers on the Agriscience 

Fair is a recommendation. Teachers may not understand the fair‘s use as an extension or 

outlet for their instruction. These changes could affect participation in the Agriscience 

Fair.  

Future Research 

Workshop and Water Management Instruction 

 Additional research should be conducted concerning workshops as change 

vehicles to determine the immediate and sustained effects of workshops. Additional 

research should also be conducted on agriscience teachers and water management 
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instruction to determine if the link to the Agriscience Fair was the best approach method 

or if water management instruction should be linked to Texas Essential Knowledge Skills 

(TEKS) which dictates what curriculum teachers should be teaching. TEKS are state-

mandated (Texas Education Agency, 2005, TEKS section, ¶ 1). The TEKS have a degree 

of control over what is taught in the local agriculture program as they serve as both a 

model for curriculum as well as create a reporting structure that local schools are required 

to respond to. As such, it is recommended that a modification to the model used in this 

study be examined by future researchers. When water curriculum and instruction is 

connected and guided by the TEKS, this would allow for the control construct in the 

Theory of Planned Behavior to be further impacted. Joint agriculture and science 

workshops could also be conducted on water that fit under TEKS for both subjects.   

Figure 5.2. Anticipated Effects of Workshop on Control Beliefs 
 

Time Series Design 

A time-series design is a recommendation that extends the data collection period 

by conducting additional follow-ups with agriscience teachers who participated in the 

study. This will determine if these teachers followed through with their intentions. The 

follow-up would also help in determining if the workshop was effective in ultimately 
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changing their behavior to incorporate water management and conservation curriculum in 

their program. Behavior change of these agriscience teachers with having students 

participate in the FFA Agriscience Fair with water-related projects should also be 

assessed in the follow-up.   

Sample 

It is recommended that this study be replicated with a larger sample. Duhacek, 

Coughlan, and Iaboucci (2005) found that by increasing sample size, predictive reliability 

will also increase. When the sample is small like it was in this study, correlational 

relationships could not be determined due to lack of statistical power. Increasing 

reliability would also positively affect statistical power. The small sample size in this 

study also created challenges when determining the effectiveness of a workshop in 

changing agriscience teachers‘ behaviors towards agricultural water management. While 

a workshop proved to be an effective change method in this study, the results of this 

study do not reflect all Texas agriscience teachers and should not be generalized beyond 

similar populations. A pilot test with a similar population prior to data collection is also a 

recommendation of this study.  

A larger sample would also provide the opportunity to distinguish if demographic 

characteristics such as age, gender, and prior experiences influence attitudes, beliefs, 

intentions, and behaviors of agriscience teachers towards water-related research and the 

FFA Agriscience Fair. It is important to know if these demographic characteristics are 

influential to determine what population should be targeted for other future research on 

the effectiveness of a workshop in changing agriscience teachers‘ behaviors towards 

agricultural water management. 
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Instrumentation 

A study that examines the relationship of self-efficacy to personal beliefs, peer 

beliefs, and perceived behavioral control is also a recommendation derived from this 

study. Examining attitudes towards a workshop and how these relate to agriscience 

teacher self-efficacy and the Theory of Planned Behavior model is another 

recommendation for this study. Pilot testing the instrument with a similar population is 

also a recommendation.  

As shown in Figure 5.2, the Water and the Agriscience Fair Workshop impacted 

attitude towards the behavior and subjective norms. Control variables need to be 

examined more closely to determine actions that need to be taken so a workshop can 

impact this construct.  

Using a different scale of measurement is also a recommendation for this study. 

Using more than a four to six-point Likert-type scale may be a more effective way of 

determining the constructs of the Theory of Planned Behavior.  

Cortina (1993) found that ―if a scale has enough items, then it can have an alpha 

greater than .70 even when the correlation among items is very small‖ (p. 102), therefore, 

asking additional questions for each construct will increase reliability. Asking the 

questions in a different manner may also change the outcome of this study. Changing the 

research design to qualitative open-ended questions would add clarity as to specifically 

what part of the workshop had an effect on attitudes, beliefs, intentions, and behaviors. 

Measurement error is also possible due to the inconsistencies found in results. This may 

be attributed to the small sample size.  
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Agriscience Fair 

 Research should be conducted to determine agriscience teachers‘ overall attitudes 

and adoption rates of the Agriscience Fair. Is the Agriscience Fair an effective vehicle of 

change or enough motivation for water management inclusion? It is important to know if 

the Agriscience Fair is an effective vehicle of change to understand if this approach 

should be used again or if different actions should be taken for agriscience teachers to 

include water management in their curriculum. 

Knowledge Base  

Additional research should be conducted after a re-examination of the literature 

pertaining to this study. Using another model like Rogers‘ Model of Diffusion or 

Kirkpatrick‘s Training Evaluation Model for the theoretical framework behind this study 

might be more effective than testing a model based on the Theory of Planned Behavior.   

Data Collection 

 The second data collection of this study had fewer participants than the first data 

collection because respondents did not return the questionnaire even with a self-

addressed stamped envelope provided. A recommendation for future research is to 

provide an incentive for agriscience teachers to return questionnaires. 

 Most agriscience teachers had not had the opportunity to include the provided 

water-related curriculum into their program but planned to do so in the upcoming 

semester. A recommendation is to extend the second data collection period from six 

months to one year which will allow agriscience teachers a longer period to incorporate 

this content into their curriculum.    
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Discussion 

Workshops or professional development programs are often used in educational 

settings to introduce new curriculum or ideas to teachers. As a great deal of resources are 

used each year on this in-service method, it is important to understand if these methods 

are effective in changing agriscience teachers‘ behaviors including the incorporation of 

water management and conservation into their curriculum. There are many additional 

areas that need to be researched to understand all aspects of using a workshop as a change 

vehicle. This study served as a starting point for this under-studied area.    
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Agriculture is an applied science and provides great options for teaching 

advanced science concepts. Agriculture teachers have the opportunity to 

help students better understand what they‘re learning in other classes, like 

biology, and apply that knowledge in the real world. By using real world 

situations, such as the need to conserve water, students can also inquire 

about the social and economic aspects of science within the agriculture 

community. 

 

The purpose of this study is to determine the effectiveness of using a 

workshop to change the attitudes and intended classroom behavior of 

agriscience teachers and to increase teacher self efficacy in conducting 

water related research in the secondary educational setting. This is the first 

part of a two part study. Part one will focus on your attitudes and beliefs 

after participating in a workshop. Part two will be a follow-up with you 

approximately 6 months after the workshop. 

 

Please remember that all personal information will be kept confidential. 

The coding allows us to contact you for the second part of this study. Only 

the researchers will have access to the coding that distinguishes your 

identity. Also, it is very important that you answer as truthfully and 

completely as possible. All responses and forms will be destroyed once the 

research has been completed. 

 

Participation in this study is completely voluntary. Thank you for your 

time and cooperation. 

 

Claire Williams 

Master‘s Graduate Student 

 

Dr. David Doerfert 

Associate Professor 
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Section A: Attitude, Beliefs and Intended Classroom Behavior 

INSTRUCTIONS: Please use the following scale to record your 

attitudes, beliefs, and intended classroom behavior by circling the 

appropriate response for each statement. 

Because of participating in the water workshop, . . . 

1. I am more aware of water-related issues in agriculture. 

(Please circle one response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

2. I am better able to communicate about water management 

with others. (Please circle one response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

3. I feel I now have the resources to include water management 

and conservation in my curriculum. (Please circle one 

response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

4. I am more likely to include water management and 

conservation topics in my curriculum. (Please circle one 

response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

5. I am likely to refer to these workshop materials during my 

instruction. (Please circle one response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

6. I am more likely to encourage students to have Agriscience 

Fair projects. (Please circle one response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

7. I am more likely to encourage students to have Agriscience 

Fair projects related to water. (Please circle one response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

 

 

 

 

 



Texas Tech University, Claire Ellice Williams, May 2009 

122 

 

 

 

Behaviors & Beliefs about . . . 

8. I believe that agriscience teachers should be teaching about 

water management and conservation.(Please circle one 

response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

9. I have been including water management and conservation 

content in my curriculum. (Please circle one response) 
 False  True   

10. I should be including more water management and 

conservation content in my curriculum. (Please circle one 

response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

11. I feel a workshop is an effective method of increasing water 

conservation and water management knowledge. (Please 

circle one response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

12. I feel a workshop is an effective method of sharing the latest 

agriculture production-related research. (Please circle one 

response) 
Strongly 
Disagree 

Disagree 
Slightly 
Disagree 

Slightly 
Agree 

Agree 
Strongly 
Agree 

 

What do you think your peers believe? 

13. Most people important in my life would think that water 

management and conservation are important. (Please circle 

one response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

14. Other agriscience teachers with who I am acquainted would 

think that water management and conservation are 

important. (Please circle one response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 
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15. Most people important in my life would think that I should 

include water management and conservation in my 

curriculum. (Please circle one response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

16. Other agriscience teachers with who I am acquainted would 

think that I should include water management and 

conservation in my curriculum. (Please circle one response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

 

What is your personal ability to make changes in your curriculum? 

17. If I wanted to I could include water management and 

conservation in my curriculum. (Please circle one response) 
Definitely  

True 

Probably 

True 

Probably 

False 

Definitely 

 False 

18. How much control do you believe you have over including 

water management and conservation in your curriculum? 

(Please circle one response) 

No Control 
Some  

Control 

A great deal of 

control 

Complete  

Control 

19. If I wanted to I could have students participate in the FFA 

Agriscience Fair with water-related projects. (Please circle 

one response) 
Definitely  

True 

Probably 

True 

Probably 

False 

Definitely 

 False 

 

What are your intentions with changing your curriculum? 

20. I intend to include water management and conservation in my 

curriculum. (Please circle one response) 
Extremely 
Unlikely 

Unlikely 
Slightly 
Unlikely 

Slightly 
Likely 

Likely 
Extremely 

Likely 

21. I intend to include the latest water related research in my 

curriculum. (Please circle one response) 
Extremely 

Unlikely 
Unlikely 

Slightly 

Unlikely 

Slightly 

Likely 
Likely 

Extremely 

Likely 
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22. I plan to have students participate in the 2009 AgriScience 

Fair with water-related projects. (Please circle one response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

23. I intend to encourage students to have Agriscience Fair 

projects related to water. 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

 

Section B: Self Efficacy 

INSTRUCTIONS: Please use the following scale to record your level 

of confidence with each of these items by circling the appropriate 

response for each statement. 

24. I am confident that I can teach about production agriculture 

water management and conservation. (Please circle one 

response) 
Not at all  
Confident 

Slightly  
Confident 

Moderately  
Confident 

Highly  
Confident 

25. I am confident that I can use the latest water related research 

in my agriscience program. (Please circle one response) 
Not at all  
Confident 

Slightly  
Confident 

Moderately  
Confident 

Highly  
Confident 

26. I am confident in my ability to teach water management and 

conservation in non-agriculture settings (e.g. home use). 

(Please circle one response) 
Not at all  

Confident 

Slightly  

Confident 

Moderately  

Confident 

Highly  

Confident 

27. I am confident that I can integrate water management and 

conservation content in my agriscience program. (Please 

circle one response) 
Not at all  
Confident 

Slightly  
Confident 

Moderately  
Confident 

Highly  
Confident 

28. I am confident that I can assist my agriscience students with 

water related research projects. (Please circle one response) 
Not at all  

Confident 

Slightly  

Confident 

Moderately  

Confident 

Highly  

Confident 
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29. I am confident that I can have students participate in the FFA 

Agriscience Fair with water-related projects. (Please circle one 

response) 
Not at all  

Confident 

Slightly  

Confident 

Moderately  

Confident 

Highly  

Confident 

 

Section C: Workshop Evaluation 

INSTRUCTIONS: Please use the following scale to record your thoughts 

about the workshop content, delivery, and structure by circling the 

appropriate response for each statement. 

Content 

30. The content taught in this workshop is relevant to my agriscience 

program.(Please circle one response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

31. The workshop content increased my understanding of water 

management & conservation.(Please circle one response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

32. The workshop content increased my confidence in being able to 

teach about water management and conservation. (Please circle 

one response) 
Strongly 
Disagree 

Disagree 
Slightly 
Disagree 

Slightly 
Agree 

Agree 
Strongly 
Agree 

33. The workshop content was clearly organized.(Please circle one 

response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

34. The workshop content met my instructional needs.(Please circle 

one response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

35. Additional Comments: 
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Instruction 

The workshop speakers… 

36. Facilitated discussion effectively.(Please circle one response) 
Strongly 
Disagree 

Disagree 
Slightly 
Disagree 

Slightly 
Agree 

Agree 
Strongly 
Agree 

37. Listened carefully to participants.(Please circle one response) 
Strongly 
Disagree 

Disagree 
Slightly 
Disagree 

Slightly 
Agree 

Agree 
Strongly 
Agree 

38. Assisted in linking concepts to actual classroom 

situations.(Please circle one response) 
Strongly 
Disagree 

Disagree 
Slightly 
Disagree 

Slightly 
Agree 

Agree 
Strongly 
Agree 

39. Had excellent presentation skills.(Please circle one response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

40. Additional Comments 

 

 

 

 

Structure 

41. Registering for the workshop was easy.(Please circle one 

response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

42. The additional student workshop component encouraged my 

participation in the workshop.(Please circle one response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

43. I am satisfied with the overall workshop. (Please circle one 

response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 
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44. The day and time of the workshop (during the Texas FFA 

Convention) encouraged my participation in the workshop. 

(Please circle one response) 
Strongly 

Disagree 
Disagree 

Slightly 

Disagree 

Slightly 

Agree 
Agree 

Strongly 

Agree 

45. Additional Comments: 

 

 

 

 

Section D: About You 

INSTRUCTIONS: The following questions are to help us understand 

you. The responses will be compared to your other answers to 

determine if a potential relationship may exist. Your individual 

responses will remain anonymous. 

46. What is your gender? (please check one box) 

 Female 

 Male 

47. What was your age as of July 1, 2008?(Please indicate years 

old) 

 

  Years old on July 1, 2008 

48. Please indicate your ethnicity? (please check one box) 

 White (non-Hispanic) 

 Hispanic 

 African American 

 Asian 

 Native American 

 Other (PLEASE SPECIFY)  
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49. What is your highest level of education? (please check one box) 

 Bachelor‘s Degree 

 Master‘s Degree 

 Doctorate 

50. As of July 1, 2008, how many years have you been an agri-

science teacher? (Please indicate) 

 

    Years on July 1, 2008 

51. What is the school you are employed by classified as? (please 

check one box) 

 5A  

 4A 

 3A 

 2A 

 1A 

52. How much do farmers in your area use irrigation in their 

crop management practices? (Please check one box) 

 None 

 1%-25% of the farmers irrigate some acreage 

 26%-50% of the farmers irrigate 

 51%-75% of the farmers irrigate 

 More than 75% of the farmers irrigate 

53. How much personal experience do you say that you have with 

irrigation in agriculture or water management? (please check 

one box) 

 None 

 A little 

 Some 

 A great deal 
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54. How much have you seen, heard, or read specifically about 

water conservation practices in the last three months? 

Would you say… (please check one box) 

 None 

 A little 

 Some 

 A great deal 

55. Do you currently have any students participating in the 2008 

Texas FFA Agriscience Fair? (please check one box) 

 No 

 Yes 

56. In the past, have you had any students participate in the 

Texas FFA Agriscience Fair? (please check one box) 

 No 

 Yes 

 

 

 

 Have you had students that advanced to the National 

FFA Agriscience Fair?(please check one box) 

 No 

 Yes 

57. How likely is it that you will have any students participating 

in the 2009 Texas FFA Agriscience Fair? (please check one 

box) 

 I won’t have student participating in 2009 

 Somewhat likely(less than a 50% chance) 

 Very likely (better than 50% but not 100%) 

 Count on it(100%) 

 

Thank you for completing this 

questionnaire! 
The funding for the workshop and this research was provided by the 

USDA-ARS Ogallala Aquifer Initiative 



Texas Tech University, Claire Ellice Williams, May 2009 

130 

 

 

 

 

 

 

 

 

 

 

APPENDIX E 

SECOND DATA COLLECTION INSTRUMENTS 

 

 

 

 

 

 

 

 

 

 

 

 

 



Texas Tech University, Claire Ellice Williams, May 2009 

131 

 

 

 

 



Texas Tech University, Claire Ellice Williams, May 2009 

132 

 

 

 

 



Texas Tech University, Claire Ellice Williams, May 2009 

133 

 

 

 

 



Texas Tech University, Claire Ellice Williams, May 2009 

 

 

 

PERMISSION TO COPY 

 

 

 

 In presenting this thesis in partial fulfillment of the requirements for a master‘s 

degree at Texas Tech University or Texas Tech University Health Sciences Center, I 

agree that the Library and my major department shall make it freely available for research 

purposes.  Permission to copy this thesis for scholarly purposes may be granted by the 

Director of the Library or my major professor.  It is understood that any copying or 

publication of this thesis for financial gain shall not be allowed without my further 

written permission and that any user may be liable for copyright infringement. 

 

Agree  (Permission is granted.) 

 

Claire Williams___________________________________         __March 13, 2009_ 

 Student Signature      Date 

 

 

 

Disagree  (Permission is not granted.) 

 

 

 

_______________________________________________         _________________ 

 Student Signature      Date 

 

 

 


