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ABSTRACT
Teacher and student behavior in the classroom have both been linked to student
achievement. The hands on, real world experiences which students are offered through
career and technical education courses provide an opportunity for agricultural education
to make contributions to student achievement. The purpose of this study was to
investigate the impact the CASE curriculum has on the academic engagement of students
enrolled in animal science courses and the cognitive behavior of agriculture teachers.
The target population for this study consisted of secondary agriculture teachers
who teach animal science courses and the students enrolled in those courses. The study
employed a quasi-experimental, static-group comparison design. Nine CASE certified
teachers represented the treatment group, which were matched with nine traditional
agriculture teachers on selected criteria. Teachers’ cognitive behavior was measured
using the Florida Taxonomy of Cognitive Behavior while student engagement was
measured using the Behavioral Observation of Students in Schools.
Matched-pairs t tests were used to compare the CASE group and the traditional
group on cognitive behavior and student engagement. Students in the CASE group were
found to spend significantly more time actively engaged that those in traditional
agriculture courses. This difference represents a large practical difference as well. No
significant differences were found between the two groups on the measures of teachers’
cognitive behavior. From the findings it was concluded that the CASE curriculum and
professional development can impact the active engagement of students in the classroom
and potentially affect student achievement.
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CHAPTER I
INTRODUCTION
The latest release from the Program for International Student Assessment (PISA)
has shown America’s students are in the middle of the pack, which has caused concern
among a nation who considers itself an international leader (Petrilli & Scull, 2011).
While the United States produces more high-achieving students than any other nation
belonging to the Organization for Economic Cooperation and Development (OECD), it
also produces more low-achieving students than any other nation in the OECD. This
information underscores the seriousness of the domestic achievement gap that exists in
the United States.
Leadership tomorrow is dependent on how America’s students are educated
today. This statement was made November 23, 2009 as President Obama introduced a
nationwide program to boost student performance in science, technology, engineering
and math (STEM). Obama identified three priorities for STEM education: increasing
STEM literacy so all students can think critically in those subject areas; improving the
quality of math and science teaching so American students are no longer outperformed by
those in other nations; and expanding STEM education and career opportunities for
underrepresented groups, including women and minorities (Prabhu, 2009).
The national emphasis that is being placed on STEM education and the
requirements of No Child Left Behind have initiated the creation of novel teaching
strategies, teacher training programs, and curricular resource organizations like
Curriculum for Agricultural Science Education (CASE). Their mission is to provide
1
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rigorous and innovative STEM education programs, using the context of career and
technical education courses, to help America’s students close the knowledge gap (CASE,
2012). Career and technical education (CTE) is still a relevant and important component
for improving science, math, and reading scores in the high school system across the
United States. Levesque and her colleagues (2008) reported more than 90% of high
school students take at least one CTE credit according to the National Center on
Educational Statistics report.
The value of CTE courses in increasing student performance, preparing students
for college, and developing industry leaders for the 21st century can be seen in a recent
report by a New York City education task force. They recognized that CTE courses have
the potential to integrate coursework, work-based learning experiences and hands-on
experience so students can develop competencies, skills, and attitudes for success beyond
high school (New York City, 2009). Brand (2008) reported CTE programs offer students
opportunities to see how theory is used and applied in practical ways. With more than
510,000 students enrolled in agriculture education courses in all 50 states, Puerto Rico
and the Virgin Islands, agricultural education programs have the opportunity to play a
vital role in improving student performance in the STEM areas.
In recent years, a greater emphasis has been placed on the integration of math and
science into agricultural education courses. Researchers believe the integration of these
skills can positively contribute to student achievement in these areas (Chumbley 2011;
Myers & Dyer, 2006; Myers, Washburn, & Dyer, 2004). The presence of higher-order
thinking in education is often seen as an important measure of student learning and can
2
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be used to evaluate teaching (Wenglinsky, 2000). Unfortunately, most educational
resources do not attempt to develop higher-order thinking skills and many teachers
struggle to engage students in this type of thinking (Collins, Brown, & Newman, 1989).
Student engagement is also believed to be an important component of education
and student achievement. In order for students to develop critical thinking skills and
benefit from innovative teaching strategies, students must be in the classroom and
engaged in instruction (Fredricks, Blumenfeld, & Paris, 2004). Students’ behavior,
attitudes, and interests all contribute to the concept of student engagement. The impact of
cognitive behavior and student engagement in agricultural education is not thoroughly
understood. However, there is the potential to change the way agricultural education is
viewed in relation to overall student achievement through further study.
The National Council for Agricultural Education believes CTE courses,
specifically agricultural education, will have a positive impact on national math and
science scores. Their goal is to increase the number of programs that serve students,
using an integrated model of rigorous classroom/laboratory instruction, experiential
learning, and leadership and personal skill development (National FFA, 2010). The
notion of science integration into career and technical curricula is not a new idea. The
1983 A Nation at Risk report by the National Commission on Excellence in Education,
the 1990 Amendments to the Carl D. Perkins Vocational and Applied Technology Act,
and the 1994 School-to-Work Opportunities Act (Phipps, Osborne, Dyer, & Ball, 2008)
all called for the curricular integration of academic and career and technical education.

3
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Curriculum for Agriculture Science Education (CASE) was developed in 2007 by
the National Council for Agricultural Education as a curriculum that could be used across
the country. The curriculum targets secondary agricultural education, providing
challenging and integrated lessons to enhance the rigor and relevance of agriculture, food,
and natural resources subject matter. The primary goal of CASE is to improve math and
science education by creating a context for student learning through agricultural
education courses. CASE is positioned to be a leader in curriculum development because
of their national scope and rigorous instruction through the use of inquiry-based learning.
The CASE curriculum was developed in collaboration with Project Lead the Way, a
nationally recognized organization who prepares students to be leaders in the STEM
areas through the use of problems-based investigation. CASE has aligned the agriculture
food and natural resources (AFNR) content standards with those of science, mathematics,
and English for the courses developed to date: Agricultural Science – Animal,
Agricultural Science – Plant, Introduction to AFNR, and Animal and Plant
Biotechnology (CASE, 2012).
The CASE model differs from the traditional, teacher-centered, method of
instruction in several ways. Using a backward design curriculum approach developed by
Wiggins and McTighe (2001) in their book Understanding by Design, instruction focuses
on specific goals related to the topic of study. These individual goals are transformed
into inquiry-based learning opportunities in the form of activity, project, and problembased (APPB) modalities originally adopted by Project Lead the Way. These APPB
modalities are exercises that challenge the learner to develop specific skills, synthesize,
4
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create, and evaluate information to solve complex problems. These are the higher-order
cognitive skills post-secondary institutions and industry are demanding from graduates.
Research conducted on Project Lead the Way has reported strong evidence in effectively
reducing achievement gaps, improving standardized test scores, and college readiness
(Bottoms & Uhn, 2007).
CASE strives to ensure quality teaching by providing extensive professional
development for teachers leading to certification. The CASE Institute is a professional
development workshop requiring 80 hours of intense training for each course CASE has
developed (CASE, 2012). CASE Institutes provide teachers important background
related to the pedagogy used in the CASE curricula and opportunities to practice teaching
various lessons to prepare them for classroom instruction. Teachers are required to attend
the entire 10-day workshop and the CASE Institute lead teachers determine if each
teacher is adequately prepared to provide instruction using CASE curricula. CASE also
integrates peer-mentoring and external support systems to assist the classroom teacher in
all aspects of sound teaching practice (CASE, 2012). In only its third year of existence,
very limited research has been conducted to determine whether CASE is as successful as
its counterpart, Project Lead the Way.
The current level of science integration in agriculture curricula nationwide is still
unknown. Studies in agricultural education have shown that integration of core
curriculum can have a positive effect on student achievement (Parr, Edwards, & Leising,
2009). Other research has examined various stakeholder perceptions related to the
integration of science and math in the agriculture curriculum. These studies have
5
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suggested that in their respective states, teachers felt prepared to teach an integrated
curriculum in their classes and are qualified to teach these concepts (Myers & Washburn,
2008; Stephenson, Warnick & Tarpley, 2008; Thompson & Balschweid, 1999).
Theoretical and Conceptual Framework
There has been a great deal of effort by researchers and practitioners given to the
identification of the critical instructional variables affecting students’ mastery of skills
(Shapiro, 2011a). The concept of student engagement and academic engaged time
emerged as one of these important factors from Carroll’s (1963) model of school
learning. This model, shown in Figure 1, makes the hypothesis that if all other things are
held equal, learning can be seen as a simple function of the time a student is actively
engaged in learning.

Figure 1. Carroll’s Model of School Learning
Carroll (1963) identified learning as a function of five factors; aptitude, ability,
perseverance, opportunity to learn, and the quality of instruction. Other researchers have
built on the foundational model of Carroll’s Model of School Learning. However, they
all agree student learning can be thought of as a function of the amount of time students
are actively engaged in instruction (Bloom, 1974; Bloom, 1976; Denham & Lieberman,
1980; Stanley & Greenwood, 1981; Wiley & Harnischfenger, 1974). Since the
development of this model, many researchers have investigated the relationship of
engaged time to academic achievement (Caldwell, Huitt, & Graeber, 1982; Goodman,
1990; Karweit, 1983; Karweit & Slavin, 1981; Levin & Tsang, 1987).
6
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Fredricks, Blumenfeld, and Paris (2004) reported on several studies that
demonstrated a positive correlation between behavioral engagement and student
achievement across all grade levels. Other research has reported fewer discipline
problems and student behavior issues in classrooms with higher levels of engagement
(Finn & Rock, 1997). The results of these studies suggest academic engaged time is an
important variable to consider when investigating student academic skills. While other
researchers have continued to expand and build upon the original work done in Carroll’s
(1963) Model of School Learning, Shapiro (2011a) suggested these measures could be
unnecessarily complex for classroom assessment.
Quality of instruction is another important component of Carroll’s (1963) Model
of School Learning. “One job of the teacher is to organize and present the task to be
learned in such a way that the learner can learn it as rapidly and efficiently as he is able”
(p. 726). However, the teacher is also responsible for helping students to go beyond basic
remembering of facts. Slavin (2009) defined quality instruction as being interesting to
students, making sense to them, and easy to remember and apply. Bransford, Brown, and
Cocking (2000) cautioned educators who attempt to cover too many topics too quickly
may hinder learning and students’ ability to transfer knowledge. It is believed this is
partially due to the time it takes for students to process information. In a study of
children and adults, researchers found children require more processing time than young
adults (Pezdek & Miceli, 1982).
Anderson and Krathwohl (2001) identify retention and transfer as two of the most
important educational goals for teachers. Retention is defined as the ability to remember
7
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material at a later time in the same way as it was presented. Transfer is a student’s ability
to use the information they have learned to solve new problems or answer new questions
(Mayer & Wittrock, 1996). Defined more simply, retention requires students to
remember what they have learned, while transfer requires them to remember and use
what they have learned (Bransford et al., 2000; Detterman & Sternberg, 1993; Phye,
1997). For this type of meaningful learning to occur, instruction must go beyond the
simple presentation of factual knowledge and challenge students to think at higher
cognitive levels (Bransford et al., 2000; Lambert & McCombs, 1998).
Need for the Study
“Every student must be well-prepared to adapt and adjust to the ever-changing
economy in order to choose a career” (Stone, Alfeld, Pearson, Lewis, & Jensen, 2005, p.
13). However, research has shown far too few graduates are ready for college or the
workplace in regard to their English, math, and science skills (ACT, 2004).

The March

2011 issue of the High Schools That Work newsletter highlighted curriculum and
programs that engage students at all levels of learning – emotionally, intellectually,
socially, and behaviorally. The CASE curriculum was reported to be one of the new and
innovative ways to increase the rigor and relevance of agricultural education and increase
the number of highly skilled high school graduates (New Agriculture, 2011).
While these are admirable goals of any instructional program, little is known
about the effect of the CASE curriculum in the field. Before school districts and teachers
can be encouraged to invest significant amounts of time and money into these resources
the curriculum should be evaluated in regard to its effectiveness in the classroom.
8
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Student engagement has become a valid indicator of institutional excellence among
researchers and practitioners alike (Axelson & Flick, 2011). Additionally, the link
between student achievement and engagement has been explored and supported by a
number of researchers (Connell, Spencer, & Aber, 1994; Fredricks et al., 2004; Skinner,
Wellborn, & Connell, 1990).
Research has also “found strong support for the notion that conveying higherorder thinking skills leads to improved student performance” (Wenglinsky, 2000, p. 33).
However, it appears teachers are not including higher-order thinking skills in their
classrooms (Ball & Garton, 2005; Cano, 1990; Ulmer, 2005; Whittington & Newcomb,
1993). Even in post-secondary instruction, professors are not delivering content with
high cognitive levels in class (Ball & Garton, 2005; Ewing, Foster, & Whittington, 2011).
The use of innovative curriculum is believed to be one possible solution to increasing the
amount of higher-order thinking in instruction. Underbakke, Borg, and Peterson (1993)
found that although there is a great deal of literature supporting the use of higher-order
thinking in classroom teaching, there is little evidence it has influenced the development
of curriculum.
Purpose and Objectives
The purpose of this study was to investigate the impact the CASE curriculum had
on the academic engagement of students enrolled in animal science courses and the
cognitive behavior of agriculture teachers. For this study the following research
objectives were used to guide the study:

9
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1. Describe the active engaged time, passive engaged time, and off-task behavior of
students enrolled in both traditional and CASE animal science courses.
2. Describe the level of cognitive behavior of traditional and CASE certified
agriculture teachers.
3. Compare the level of cognitive behavior exhibited by traditional and CASE
certified agriculture teachers.
a. H0: There is no difference among each of the six levels of cognitive
behavior (H0 (1-6): μtraditional = μCASE; 1 = knowledge, 2 = comprehension, 3
= application, 4 = analysis, 5 = synthesis, 6 = evaluation).
b. H0: There is no difference in mean cognitive behavior scores between
traditional and CASE certified agriculture teachers (H0: μtraditional = μCASE).
4. Compare the active engaged time, passive engaged time, and off-task behavior of
students enrolled in both traditional and CASE animal science courses.
a. H0: There is no difference in the active engaged time of students in
traditional and CASE animal science courses (H0aet: μtraditional = μCASE).
b. H0: There is no difference in the passive engaged time of students in
traditional and CASE animal science courses (H0pet: μtraditional = μCASE).
c. H0: There is no difference in the off-task behavior time of students in
traditional and CASE animal science courses (H0oft: μtraditional = μCASE).
5. Describe the relationship between the level of cognitive behavior of teachers and
the active engaged time, passive engaged time, and off-task behavior of students.

10
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Definitions
Active Engaged Time: Those times when the student is actively attending to the assigned
work. Examples include: writing, reading aloud, raising a hand, talking to the
teacher or a peer about the assigned material, and looking up a word in a
dictionary (Shapiro, 2011b).
Bloom’s Taxonomy: A framework for classifying statements of what we expect or intend
students to learn as a result of instruction (Krathwohl, 2002).
CASE Certified Teacher: A teacher who has completed the 80-hour professional
development institute during which teachers practice labs and experiments before
teaching them in the classroom.
CASE Curriculum: Agricultural science curriculum aligned to national content standards
in agriculture, science, math and English/language arts focusing on purposeful
instruction of employability skills. Lessons allow students to explore, inquire and
engage in student-directed learning.
Cognitive Behavior: Behaviors related to intellective processes like thinking, reasoning,
memorizing, problem solving, analyzing, and applying.
Critical Thinking: Critical thinking is the intellectually disciplined process of actively and
skillfully conceptualizing, applying, analyzing, synthesizing, and/or evaluating
information gathered from, or generated by, observation, experience, reflection,
reasoning, or communication, as a guide to belief and action (Scriven & Paul,
2011).

11
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Higher-order Thinking: Higher-order thinking is the mental engagement with ideas,
objects, and situation in an analogical, elaborative inductive, deductive, and
otherwise transformational manner that is indicative of an orientation toward
knowing as a complex, effortful, generative, evidence-seeking, and reflective
enterprise (Alexander et al., 2011, p. 53)
Levels of Cognition: The six levels (Remember, Understand, Apply, Analyze, Evaluate,
and Create) of Bloom’s Taxonomy utilized to classify the cognitive processes
elicited by questioning strategies and/or verbal behavior.
Passive Engaged Time: Those times when the student is passively attending to work.
Examples include: listening to a lecture, looking at an academic worksheet,
reading assigned material silently, looking at the blackboard during instruction,
listening to a peer respond to a question (Shapiro, 2011b).
Student Engagement: A multidimensional construct referring to how involved or
interested students appear to be in their learning and how connected they are to
their classes (Axelson & Flick, 2011).
Traditional Agriculture Teacher: A teacher of agriculture, food, fiber, and natural
resources systems education who has not received CASE training.
Assumptions
For the purposes of this study the following were assumed:
1. Teachers in the study carried out the recording process as specified in the
instructional materials provided by the researcher.
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2. The video observations are accurate representations of normal class conditions
during the second semester of the school year.
3. The Behavioral Observation of Students in Schools is a valid measure of students
Active Engaged Time and Passive Engaged Time.
4. Bloom’s Taxonomy is a valid framework for categorizing cognitive levels of
instruction.
Limitations
1. Participants in this study were selected by the qualifying characteristics of the
CASE Agricultural Science-Animal instructor. These participants were
purposefully matched with a traditional agricultural education teacher based on
years of experience, location, and school size.
2. The findings of this study should not be generalized beyond similar populations.
3. Teacher selection was limited by those teachers willing to participate.
4. The number of teachers observed was limited by the researcher’s time and
resources.
5. The measurement of student engagement was limited to the data collected using
the Behavioral Observation of Students in Schools.
6. The measurement of teacher cognitive behavior was limited to the data collected
using the Florida Taxonomy of Cognitive Behaviors.

13
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CHAPTER II
REVIEW OF LITERATURE
This chapter is a review of related literature pertaining to student engagement and
the use of higher-order thinking skills in schools. The areas of student engagement to be
examined include the concept of learning as a function of time, the three types of student
engagement, and the effect of engagement on academic achievement. The investigation
into higher-order thinking skills will include the research surrounding Bloom’s
Taxonomy, the importance of cognitive thinking, and the factors influencing the level of
thinking in the classroom.
Learning as a Function of Time
Time is a precious commodity in schools. “In all school programs, too much
learning time is lost in counting lunch money, waiting for school buses, waiting to go to
lunch, and taking restroom breaks” (Johns, Crowley, and Guetzloe, 2008, p. 2). It is a
commonly held belief that if students spend more time actively involved in learning there
will be a positive impact on achievement (Fisher et al., 1981; Levin, 1984). In 1963,
John Carroll introduced the concept of time as a new way of thinking about learning in
schools. He postulated a “learner will succeed in learning a given task to the extent that
he spends the amount of time that he needs to learn the task” (p.725). Carroll believed
this concept could be applied to all students for any learning task (Borg, 1980). This
belief about student learning and time led to his development of a model of school
learning that has initiated a great deal of investigation into the phenomenon. Carroll’s
Model of School Learning is expressed in the formula seen in Figure 1.

14
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The model of school learning contains five individual factors situated under two
headings that comprise the formula. Time actually spent learning is a function of how
much time is allowed and how long a student is willing to persevere in the learning task,
which is distinctly different from elapsed time. “Time needed is the result of aptitude
(general intellectual ability), ability to understand instruction, and the quality of
instruction” (Goodman, 1990, p. 14). Carroll was one of the first researchers to connect
the concept of engaged time to student achievement (Borg, 1980).
Time spent learning.
There are two factors that account for time spent learning: the amount of time
allowed and perseverance of the student. Time allowed for learning is the amount of time
schools schedule for students to be directly involved in learning. The National Education
Commission on Time and Learning (NECTL, 1994) describes this as net instructional
time, which takes into account the time students are actually receiving instruction after
deducting the time spent on non-instructional activities. This report was the
government’s response to the alarming results from the 1983 publication of A Nation at
Risk (National Commission of Excellence in Education, 1983). The early reports of
international differences in the amount of time children spend in school and their
achievement levels brought heavy criticism on the American education system.
Since the National Education Commission on Time and Learning report (1994),
there have been few changes to the length of the school year or time of the school day.
Many barriers stand in the way of making changes to the amount of time students attend
school. However, the commission believed the way time is used can have an impact on
15
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student achievement. Time-on task is defined as “the time that students are actually
paying attention to instruction or working at their seats” (NECTL 1994, p. 10). The
effect of time allowed has been studied by several researchers (Caldwell et al., 1982;
Goodman, 1990; Karweit, 1983; Karweit & Slavin, 1981). Nelson (1990) found research
and practice indicate that increasing allocated time alone has little effect on increasing
student achievement. They agreed with the findings of Dewalt and Rodwell (1988),
whose research reinforced the necessity of employing sound instructional delivery
techniques to improve achievement in schools. This notion was further supported by
Mulholland and Cepello (2006) who found that high quality curriculum, designed to
improve teacher candidates’ skills in the classroom, had positive effects on engagement
and achievement. Cooper, Valentine, Charlton, and Melson (2003) also found time can
have an effect on student achievement. Although the authors cautioned readers that while
their study did show positive results of modifying the school calendar, there is still lack
of longitudinal work to confirm these findings.
Perseverance is described as the amount of time the student is willing to engage in
the learning activity. It is a believed learners require different amounts of time to learn or
master new concepts. Schools generally provide the opportunity for learners to be taught
and practice these concepts, but there are no guarantees students will take advantage of
these opportunities. Carroll (1963) believed all students have a point at which they are no
longer willing to learn, some students might actively participate for an entire school day
while others give up much more quickly. Carroll recognized many different variables
can affect a student’s perseverance in learning. Students’ motivation to learn plays a
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major role in their perseverance in the classroom. Some students might begin to learn
and then lose interest while others might be intimidated by the task and never begin due
to their lack of confidence. As a result of their findings, Berliner (1980) encouraged
teachers to check for understanding, increase clarity, and involve the students to improve
engagement instead of using discipline.
Perseverance, students’ willingness to engage in learning, is measured in terms of
time in Carroll’s model. This can also be thought of as the percentage of class time
actively working in a subject area (Caldwell et al., 1982). Carroll provided this
simplified example in his description of the amount of time needed to learn. “If a child
needs two hours to learn something, is allowed one hour, but will persevere only thirty
minutes, the degree of learning is only 25 percent” (Carroll, 1963, p. 729). Students’
perseverance is a function of many other variables that are not included in the model of
school learning. Motivation plays an important role in the amount of perseverance
students have. Levin (1984) discusses the effect that intrinsic and extrinsic rewards play
in the time and effort students devote to learning.
Achievement goal theory is another important concept in motivation research
(Linnenbrink & Pintrich, 2003). Achievement goal theory identifies two types of
learning goals: performance and mastery. Performance goals cause a learner to judge
their personal ability compared to the ability of others. Mastery goals cause a learner to
judge their ability based on their understanding and mastery of the concepts compared to
their prior performance (Ames, 1992). Evidence suggests these goals are related to
student achievement and engagement (Diperna, 2006).
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Time needed to learn.
Time needed to learn is determined by three factors; aptitude, ability to
understand instruction and the quality of instruction. In their meta-analysis of the
research on learning in schools Wang, Haertel, and Walberg (1993) identified student
aptitude as the most influential factor affecting student learning. They characterized
student aptitude as metacognitve processes, cognitive processes, as well as social and
behavioral attributes. The model of school learning assumes students receiving equal,
high quality, instruction will most likely require different amounts of time to learn
depending on their aptitude (Carroll, 1963).
Ability to understand instruction can be thought of as a combination of general
intelligence and verbal ability (Carroll, 1963). It is different from aptitude because it
takes into account variables that interact with the method of instruction in a unique way.
Students’ ability to understand instruction is also closely tied to the quality of instruction.
Teachers who use overly complex terminology in the classroom beyond the grasp of the
learner or who leave learners to make their own inferences from the material, impact the
degree to which students can learn.
Quality of instruction applies to the performance of the teacher in the classroom
as well as the characteristics of the textbooks, workbooks, and other curricular resources.
If the quality of instruction or materials is not good than students might require more time
to learn the subject matter. Researchers have identified the connection between teacher
inputs and student outputs for more than 35 years. “Teacher inputs, teacher professional
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development, and classroom practices” have all been linked to student achievement
(Wenglinsky, 2000).
Other models of school learning.
Other researchers have investigated learning in schools and expanded on the work
of Carroll’s model. Bloom (1976) proposed his theory of school learning to demonstrate
his belief that the educational system, not just students, has an array of differences
affecting learning. He sought to demonstrate that the education system is responsible for
the unnecessary gaps in student achievement. Bloom’s model contains three variables:
student characteristics, instruction, and learning outcomes. Student characteristics refer
to cognitive entry behaviors which allude to mastery of the prerequisites for learning and
affective entry characteristics that refer to the student’s motivation (Goodman, 1990).
The instruction variable aligns closely with that of Carroll’s model of school learning in
that high-quality and appropriate instruction is necessary for learning. The variables of
the student characteristic and instruction have a powerful effect on the learning outcomes
in Bloom’s model.
When less than optimal instructional conditions exist, learning outcomes
are lower and variation among students is greater. Given optimal
conditions, Bloom believes that the vast majority of students, up to 90 or
95 percent, can be helped to achieve the high levels previously attained by
only a minority of students (Goodman, 1990, p. 16)
While the discussion of teaching quality, students’ knowledge, and motivation align with
Carroll’s model, Bloom does not identify the role that time plays in student learning.
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However, Bloom’s model has been used when investigating student learning with
positive effects on academic and cognitive outcomes (Block, 1974). Bloom’s theory of
school learning is represented in Figure 3.
Student
Characteristics
Cognitive Entry
Behaviors
Affective Entry
Characteristics

Instruction

Learning
Outcomes
Level and Type of
Achievement

Learning
Task(s)

Rate of Learning
Affective Outcomes

Figure 2. Bloom’s Theory of School Learning (Bloom, 1976)
Another model of school learning was created around the same time as Bloom’s
as a reaction to reports that teachers and schools were ineffective at improving student
achievement (Wiley & Harnischfeger, 1974). This model builds upon the work of
Carroll by refining the concepts from his earlier model into clearly defined parameters.
This model puts a greater amount of emphasis on the time schools allocate for learning
throughout the day and the number and length of days policy makers require. Wiley &
Harnischfeger (1974) submit the concept of Active Learning Time “as the ratio of time
spent in active learning to the total usable time” (p. 11) that students spend in the
classroom. Therefore, achievement can directly be determined by the total time needed
by a student and the total time that student spends actively engaged in learning. The
effect of all other factors are mediated though those two variables. The authors of the
model caution readers that the extent to which each of these factors contributes to
achievement is uncertain. However, educators need to be aware of the potential for the
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significant impact these variables can have on student learning in order to develop a
deeper understanding of the relationship between school time and achievement
(Goodman, 1990).
The Three Types of Engagement
Given the development of knowledge surrounding the effects of time in schools,
researchers and policymakers have been increasingly focused on student engagement as
the key to addressing problems of low achievement, student boredom, and high dropout
rates (Fredricks et al., 2004). Student engagement is a widely studied and broadly
defined phenomenon in education today. In recent reviews of the literature, authors
(Fredricks & McColskey, 2011; Fredricks et al., 2004; Taylor & Parsons, 2011) have
explored the vast amount of literature and interpretations surrounding the subject. In
order to continue to advance the knowledge on engagement, it is important there be a
common understanding about student engagement. Currently there is a great deal of
uncertainty, the terms academic, cognitive, intellectual, institutional, emotional,
behavioral, social, and psychological can all be seen in the literature on engagement
(Taylor & Parsons, 2011).
Fredricks et al. (2004) summarize the research on engagement into three types of
engagement clearly defined. These three types of engagement, behavioral, emotional,
and cognitive, are considered to be three unique types of engagement; yet, they have also
been used together as a meta-construct.
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Behavioral engagement.
Behavioral engagement is defined in several ways. The first definition involves
positive conduct in schools such as following the rules in the classroom and showing a
lack of disruptive school behavior (Finn, 1993; Finn, Pannozzo, & Voelkl, 1995; Finn &
Rock, 1997). Other definitions involve student participation in school activities such as
clubs and sports (Finn, 1993; Finn et al., 1995). Finally, and most applicable to this
study, involves students’ involvement in learning and academics such as effort,
persistence, concentration and asking questions (Carroll 1963; Brich & Ladd, 1997;
Skinner & Belmont, 1993).
Academic engagement is a concept situated under behavioral engagement referred
to as a combination of classroom behaviors indicating a student is involved in instruction.
These behaviors include writing, participating, reading, and answering questions in class
(Greenwood, Horton, & Utley, 2002). Instruments measuring academic engagement
have been used to help inform practicing teachers about the success of their instructional
strategies. The Mainstream Version of the Code for Instructional Structure and Student
Academic Response (MS-CISSAR) was used to observe classroom behaviors exhibited
by students during the school day. The MS-CISSAR is a direct observation system
allowing recordings of behavioral events in the classroom setting (Greenwood,
Delquadri, & Hall, 1984, Stanley & Greenwood, 1983). The purpose of the instrument is
to provide intensive analysis of an individual student’s behavior and the situation in
which the behavior occurs. This measure gives researchers information about how
engaged students are in the lesson. Rates of academic engagement varied greatly among
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students, with some students engaged 100% of the time while others were only engaged
for 5% of the time.
Strategies teachers used in the classroom were found to have a direct effect on the
amount of time their students were engaged in the instruction. Using the information
gathered with the MS-CISSAR, researchers discussed with teachers the level of
engagement in their classroom and strategies for improvement. Subsequent observations
revealed the levels of engagement in their classrooms improved dramatically. They
concluded the best instructional tasks for promoting academic engagement were
worksheets, paper/pencil, computers, and workbooks (Greenwood et al., 1984). Progress
can be made on improving student engagement by sharing results of observations with
teachers, bridging the gap between research and practice.
Skinner and Belmont (1993) reported it is not uncommon for researchers to
combine multiple aspects of engagement in order to better understand what is taking
place inside the classroom environment. In their study on the effect of teacher behavior
and student engagement, Skinner and Belmont used both teacher and student self-report
measures to assess what teacher behaviors were more engaging to students’ behaviorally
and emotionally. The researchers found “strong empirical support for a reciprocal
relationship between teachers’ behavior and students’ engagement in the classroom” (p.
577). They also found that teacher behavior not only influences student’s perceptions of
their teachers in the classroom but also the emotional and behavioral engagement of their
students. The children who responded that their teachers provided clear expectations and
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the appropriate amount of help were more likely to exert more effort in learning and to
persist longer.
Another important aspect of their study was the effect that student engagement
had on teachers’ behavior. The study found that teachers’ perceptions of student
engagement predicted the teachers’ interactions with students throughout the school year.
This means teachers were more likely to respond to children who were more involved in
the lesson, while paying less attention to those children who are disengaged in the
instruction (Skinner and Belmont, 1993). This highlights a cycle of student-teacher
behavior that should be avoided in the classroom. The authors of this study argue the
combination of emotional and behavior engagement of students provides a fuller picture
of the actual effects on students and teachers.
Children’s feelings about school can have effects on their behavior engagement.
Researchers have also explored how students’ control over their educational success
contributes to their engagement in school and their academic performance. Control
beliefs are students’ expectations about whether they can have an influence over their
success or failure in school. This idea connects to Bandura’s (1977) theory on self –
efficacy. When students believe they can produce an effect, it will lead to a desired
outcome. Skinner, Wellborn and Connell (1990) found teacher behavior can influence a
student’s perceived control, which can then promote engagement or disengagement in
learning. This research showed that children who were more engaged in school earn
higher grades and score higher on standardized tests. These findings were consistent with
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the results of the study by Valeski and Stipek (2001) which showed classrooms need
structure and control to promote academic engagement.
Emotional engagement.
Emotional engagement refers to the affective component of student engagement.
Researchers have defined and measured this as interest, boredom, anxiety, and happiness
related to learning (Connell & Wellborn, 1991; Skinner & Belmont, 1993). Students’
connection to the school or classes is a large component of emotional engagement.
Emotional engagement has been largely studied in situations where students are in highrisk environments.
Connell, Spencer, & Aber (1994) examined the role of emotional engagement in a
model of motivation as it applies to school success. This study involved AfricanAmerican adolescents from major metropolitan areas in the United States. Researchers
found evidence to support the claim that youth’s family experiences, their opinions of
themselves, and their emotional situation with their friends all affect their actions in
schools. Finn (1989) and Voelkl (1997) explored these relationships using statements
like, “Students get along with teachers at this school.” Fredrick, Blumenfeld, and Paris
(2004) report the majority of studies of emotional engagement utilize student self-report
measures that include items “related to school, schoolwork and the people at school” (p.
66).
Cognitive engagement.
Cognitive engagement stems from the literature on school engagement that
involves self-regulated learning. Self-regulated learning can be thought of as rewarding
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or punishing one’s own behavior based on the goals you have set for yourself (Slavin,
2009). Researchers have explored this notion using a variety of methods. Appleton,
Christenson, Kim, and Reschly (2006) surveyed participants in urban school districts in
the Midwest using the Student Engagement Instrument (SEI). The SEI was developed by
the researchers using an extensive literature review of studies discussing cognitive and
psychological engagement. The final version of the SEI contained 30 items measuring
cognitive engagement and 26 items measuring psychological engagement. The
researchers defined psychological engagement as students’ perceived connection with
others at their school.
Results from this study revealed the items on the SEI were valid measurements of
students’ cognitive engagement in the classroom. Instruments such as SEI are valuable
tools to inform practice in schools. However, the SEI tells practitioners very little about
what is actually happening in the classroom. These measures are more valuable in
identifying students who are at risk for educational failure (Appleton et al, 2006).
Meece, Blumenfeld, and Hoyle (1988) conducted an early study on students’
cognitive engagement. Their research employed a variety of methods from direct
observation to student questionnaires and achievement data. They found students’ goal
orientations, or attitude toward learning, had an impact on the level of engagement.
“Students who reported greater intrinsic motivation to learn placed a stronger emphasis
on educational goals and learning” (Meece et al., 1988, p. 521). Another interesting
finding from their study indicated that students’ academic ability did not aid in the
prediction of students cognitive engagement.
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The concept of cognitive engagement has also been linked to students’ selfefficacy (Greene, Miller, Crowson, Duke, & Akey, 2004; Linnenbrink & Pintrich, 2003).
Bandura (1989) described self-efficacy as being a product of our interactions with the
world and influence on the nature of those interactions. Students’ self-efficacy beliefs
about school can influence student effort, persistence, and willingness to engage in
learning. Greene et al. (2004) reported students’ perceptions of the subject matter as
meaningful, relevant, and interesting influence their self-efficacy beliefs about school.
Other researchers have found, “that students who were confident in their skills were
much more likely to try to understand their schoolwork and think deeply about it”
(Linnenbrink & Pintrich, 2003, p. 130). These beliefs about themselves and school in
turn influence the amount of effort and the extent to which they are willing to participate
in learning. The authors also found evidence to support the notion that there is a
relationship between student achievement and student self-efficacy. The findings of
Pintrich & De Groot (1990) and Schunk (1985) support the notion that self-efficacy is
positively related to student cognitive engagement and performance.
Student Engagement and Student Achievement
Researchers influencing educational policy have seen the impact that instructional
time has on student success in the classroom. In 2007, researchers revisited the Carroll
Model of School Learning, calling for policy makers to provide more time for the core
academic subjects as a way to improve lagging student scores (Resnick, 2007). However,
they too recognize that spending more time in the classroom is not enough. Students
must be actively engaged in the instruction. This “rate of engagement is influenced by
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how well structured the teaching is with respect to individual students” (Resnick, 2007, p.
1).
Another important aspect to consider is the impact of time on deep and robust
learning of the subject matter. Researchers contend that as teachers are required to teach
more and more content, their natural reaction is to move through the material more
quickly (Resnick, 2007). Clark & Linn (2003) found when students received less
instructional time for the same content, their ability to demonstrate a deeper
understanding through their responses to essay questions fell dramatically. Teachers are
responsible for making decisions about how time is spent during instruction and one
influence on their decision is the curriculum they choose to use (Resnick, 2007).
Student engagement in agricultural education.
In the review of the literature the researcher found limited investigation on student
engagement in the field of agricultural education. Johnston and Roberts (2011)
investigated the effect of interest approaches on student engagement in agriculture
classrooms. Using direct observation and momentary sampling the researchers found that
while interest approaches had no impact on student knowledge or attitude, it did have a
significant effect on student engagement. The results of this study do not necessarily
support the notion that student engagement in the instruction results in an increase in
student learning. However, the authors caution that the results of this observational study
might not represent a true effect of student engagement based on their methodology
(Johnston & Roberts, 2011).
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Other researchers in agricultural education have investigated student engagement
through the use of self-report measures. Wolf, Foster, and Birkenholz (2008)
investigated teachers’ self-efficacy to actively engage students in their courses. An
instrument was given to preservice teachers, asking them to report their perceptions about
how prepared they were to meet the needs of students and to report what effect they
believed they could have. “The largest discrepancy score was in the student engagement
domain; while classroom management and instructional strategies domain discrepancy
scores were nearly equal” (Wolf et al., 2008, p. 25). Teachers’ self-efficacy is important
in providing confidence to bring about desired outcomes on student engagement. The
researchers recommended investigating the experiences student teachers have during
their internship in order to produce teachers who are confident in their ability to engage
students.
Engagement at the postsecondary level has also been studied in the field of
agricultural education. Johnson, Wardlow, and Graham (2009) investigated students’
perceptions of their engagement in the College of Agriculture, Food and Life Sciences
(AFLS) at the University of Arkansas. Data were collected using the National Survey of
Student Engagement (NSSE). “The NSSE documents dimensions of quality in
undergraduate education and provides information and assistance to colleges,
universities, and other organizations to improve student learning” (NSSE, 2008, p. 3).
The researchers found AFLS students reported significantly higher levels of interaction
with faculty than students in other colleges throughout the university. They also found
AFLS seniors reported higher scores on active and collaborative learning, student-faculty
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interaction, and enriching educational experiences. As a result of their study the
researchers recommended finding ways to engage freshman more effectively in their
college (Johnson et al., 2009). Their findings support the notion that social interaction
with teachers is an important component to engage and motivate students.
Time in school and engaged time, or time on task, is only one piece of the puzzle.
Time does not indicate what is going on in a student’s head. “All that we can say with
some certainty is that any learning that happens to occur does require time” (Carroll,
1989, p. 27). The National Survey of Student Engagement (NSSE) has shown that
engagement and achievement are positively correlated in college students. (Carini, Kuh,
& Klein, 2006). However, “the NSSE focuses on active learning and other educational
experiences but does not focus on individual courses; rather, it assess students’ overall
perceptions” (Handelsman, Briggs, Sulivan, & Towler, 2005, p. 184).
Engaging students in the classroom is still a challenge for educators. In a study of
cognitive engagement, researchers found students did not believe they were responsible
for driving their own level of engagement; they consider this to be the responsibility of
the instructor (Erry & Wood, 2011). Instructors at the post-secondary level face many of
the same challenges as high school teachers in respect to student engagement during class
activities. In a study of a university botany course, researchers found lectures that
combined higher-order cognitive skills were more successful in promoting student
engagement in the course (Goldberg & Ingram, 2011). Researchers also found that after
incorporating these higher-order thinking strategies, exam scores improved as well.
While these results might be unique to the botany course which was studied, they provide
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support to the notion that increases in higher-order thinking activities could also result in
greater student achievement.
Bloom’s Taxonomy
“It is always useful to have a vocabulary to articulate what our students are doing
and what we would like them to be able to do” (Brown, 2004, p. 81). Bloom’s
Taxonomy of Educational Objectives was created in 1956 to describe some of the things
that happen while an individual is learning, specifically the categorization of educational
statements that teachers expect students to learn as a result of their instruction
(Krathwohl, 2002). The taxonomy proposed by Bloom (1956) was based upon three
major domains: cognitive, affective, and psychomotor. The cognitive domain is the
primary area of interest as it deals with “the recall or recognition of knowledge and the
development of intellectual abilities and skills” (Bloom, 1972, p. 7). The development of
the taxonomy began because Bloom was interested in the changes produced in
individuals as a result of their educational experiences.
Bloom’s original taxonomy was revised by Anderson and Krathwohl (2001) in an
attempt to incorporate new knowledge about teaching and learning into the framework.
This taxonomy is often referred to as “New Bloom’s.” The cognitive domain of the
taxonomy consists of six major categories. The categories, which can be seen in Figure
4, are ordered from the most simple to the most complex and represent a hierarchy,
meaning students must master each category before progressing on to the next.
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Create
Evaluate
Analyze
Apply
Understand
Remember
Figure 3. A representation of “New Bloom’s” as seen in Krathwohl (2002, p. 213).
The six components of Bloom’s Taxonomy represent a wide range of complexity
in knowledge and skill. The lowest two levels of the taxonomy, Remember and
Understand, are thought to represent lower-order thinking or the most basic type of
cognition. The Remember level includes those behaviors that “retrieve relevant
knowledge from long-term memory” (Anderson & Krathwohl, 2001, p. 66). Understand,
the largest class of abilities and skills, requires students to “construct meaning from
instructional messages, including oral, written, and graphic communication” (Anderson
& Krathwohl, 2001, p. 70).
The next four levels of cognitive process, Apply, Analyze, Evaluate, and Create,
represent behaviors that should be observed when higher-order thinking is being engaged.
Leighton (2011) cites a wide variety of definitions for higher-order thinking among
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teachers, researchers, assessment specialists, and cognitive psychologists. For this study
the Alexander et al. (2011) definition of higher-order thinking was used:
Higher-order thinking is the mental engagement with ideas, objects, and
situation in an analogical, elaborative inductive, deductive, and otherwise
transformational manner that is indicative of an orientation toward
knowing as a complex, effortful, generative, evidence-seeking, and
reflective enterprise (p. 53).
This definition is used because it is a result of a synthesis of literature centered on
Bloom’s (1956) Taxonomy of Educational Objectives.
The Application level requires that students “use procedures to perform exercises
or solve problems” (Anderson & Krathwohl, 2001, p. 77). “Analyze involves breaking
material into its constituent parts and determining how the parts are related to one another
and to an overall structure” (p. 79). “Evaluate is defined as making judgments based on
criteria and standards” (p. 83). The highest level of cognitive behavior, Create, “involves
putting elements together to form a coherent or functional whole” (p. 84).
The revision of Bloom’s (1956) original work by Anderson and Krathwohl (2001)
conceptualized the taxonomy into a two-dimensional framework of Knowledge and
Cognitive processes. The Cognitive dimension most closely represents the original work,
containing six hierarchical categories in which Remember was named Knowledge,
Understand was Comprehension, Apply was Application, Analyze was Analysis, and
Create was named Syntheses found at the fifth level, whereas Evaluate was Evaluation
and found at the sixth level. Moving from one dimension in the original taxonomy to two
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dimensions in the revised taxonomy allowed researchers and educators to better describe
the intended learning outcomes resulting from instruction (Krathwohl, 2002). Objectives
are now described in both dimensions. In this way, the Knowledge process describes
what will be learned, the noun phrase, and the Cognitive Process, the verb aspect,
describes how it is to be learned.
The Knowledge dimension consists of four categories of knowledge that can be
used across all types of subject matter. The first three levels come from the original
framework and include some form of the original Knowledge category. “Factual
knowledge encompasses the basic elements that experts use in communicating about their
academic discipline, understanding it, and organizing it systematically” (Anderson &
Krathwohl, 2001, p. 45). Conceptual knowledge is defined as the “knowledge of
categories and classifications and the relationships between and among them” (p. 48).
“Procedural knowledge is the ‘knowledge of how’ to do something” (p. 52). The fourth
category of knowledge was added during the revision of the original taxonomy as a result
of the development in cognitive psychology research. “Metacognitive knowledge is
knowledge about cognition in general as well as awareness of and knowledge about one’s
own cognition (p. 55).
Together these two dimensions make up the Taxonomy Table which can be used
to classify educational objectives into a specific category based on the knowledge and
cognitive process involved. Brown (2004) discussed the taxonomy table as an important
tool that can be used by teachers to foster critical thinking skills and to be critical of their
own thinking. Krathwohl (2002) pointed out the taxonomy table can also be used to
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“classify the instructional and learning activities used to achieve the objectives, as well as
the assessments employed to determine how well the objects were mastered by the
students” (p. 217).
Criticism of the model.
While Bloom’s Taxonomy as been widely used and accepted over the past 60
years, there are those who are critical of the model and caution its use (Kreitzer &
Madaus, 1994). Brown (2004) identified the taxonomy as inflexible, allowing only
certain types of learners to fit nicely within the six levels. Furst (1981) argued the
original taxonomy oversimplified the nature of thought and how it relates to learning in
the classroom. Others have argued the taxonomy should include broad underlying
categories such as understanding or metacognition throughout the taxonomy (Hirst, 1974;
Marzano & Kendall, 2008; Ormell, 1974).
Leighton (2011) points out that simply using this taxonomy in the design and
implementation of curriculum does not guarantee students will actually use the thinking
skills specified. In a study of 7th grade students and their math curriculum, Gierl (1997)
discovered there was only about a 50% match between the thinking levels expected and
the thinking levels used. Gierl made the conclusion that the findings of his study showed
Bloom’s taxonomy was not an accurate framework to guide the development of
assessment items and student thinking. Schmeiser and Welch (2006) go so far as to make
the statement that “no current cognitive taxonomy seems to be supported by documented
validation evidence” (p. 316).
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Related taxonomies.
Other models have been developed based on the original work by Bloom,
including a model proposed by Newcomb and Trefz (1987). This model was created
with the input of David L. Krathwohl, one of the contributors to the original and the
revised version of Bloom’s taxonomy. There are only four levels to their modified model
which include: Remembering, Processing, Creating, and Evaluating. The authors of this
revised model sought to simplify the process of distinguishing between the levels of
instruction by reorganizing the original taxonomy into four levels and identifying specific
vocabulary used to describe them (Newcomb & Trefz, 1987). A comparison of Bloom’s,
Newcomb and Trefz’s (1987), and Anderson and Krathwohl’s (2001) taxonomies can be
seen in Figure 5.
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Newcomb and
Trefz

Bloom’s
Taxonomy

Anderson &
Krathwohl
Noun aspect

Remembering

Knowledge
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Knowledge
dimension
Remember

Comprehension

Understand

Application

Apply

Analysis

Analyze
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Evaluating

Evaluation

Create

Processing

Figure 4. Summary of the structural relationship between Newcomb and Trefz, Bloom’s,
and Anderson and Krathwohl’s taxonomies (Ulmer, 2005).
Marzano and Kendall (2007), in their book The New Taxonomy of Education
Objectives, propose their own taxonomy of educational objectives. Their taxonomy is a
two-dimensional model with three systems of mental processes and three domains of
knowledge. The mental processes are divided into six levels, four from the Cognitive
system and one from both the Metacognitive and Self-system. The three knowledge
domains are Information, Mental Procedures, and Psychomotor Procedures.
and Kendall’s (2007) taxonomy can be seen in Figure 6.
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Level 3:
Analysis (Cognitive System)

Information

Level 4:
Knowledge Utilization (Cognitive System)

Psychomotor Procedures

Level 5:
Metacognitive System

Mental Procedures

Level 6:
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Level 2:
Comprehension (Cognitive System)
Level 1:
Retrieval (Cognitive System)

Domains of
Knowledge

Levels of Processing

Figure 5. The New Taxonomy of Educational Objectives (Marzano & Kendall, 2007).
The idea for the new taxonomy proposed by Marzano and Kendall (2007) was the
result of deficiencies that the authors saw in all the iterations of Bloom’s taxonomy. The
primary flaw they found in the original taxonomy was it uses degrees of difficulty to
distinguish the individual levels. The problem with using degrees of difficulty lies in the
principle that even the most complex processes can be learned to the extent that they
require little or no effort to perform (Anderson, 1995). The authors believe the new
taxonomy “provides a context or framework for understanding the relationships between
mental processes and types of knowledge” (Marzano & Kendall, 2007, p.14). However,

38

Texas Tech University, Phillip Witt, May 2012
the authors point out there are clear connections between components of their model and
those of Bloom’s taxonomy.
The mental process dimension, labeled as levels of processing, is hierarchical and
based on the flow of thought processing. The self-system is first to be engaged,
determining whether or not the student will be motivated to learn. It is also placed at the
highest level of the taxonomy because it requires the most conscious control on the part
of the student. The next system to be engaged is the Metacognitive system which
establishes learning goals relative to the knowledge. This system is also responsible for
selecting the elements of the cognitive system to be used. Finally, the cognitive system is
responsible for simple tasks such as retrieval and complex tasks like using the knowledge
in a new context (Marzano & Kendall, 2007).
The second dimension of the model is the knowledge domains which play a key
role in student success. Marzano & Kendall (2007) note the following:
Without the necessary knowledge, a student can be highly motivated to engage in
the task, set specific goals relative to the task, and even bring to bear a series of
keen, analytic skills. However, unless the student posses the requisite knowledge
for the task, the effects of these mental processes will be minimal (p. 23).
All subject areas can be described into the three knowledge domain categories:
information, mental procedures, and psychomotor procedures. Information can be
thought of as declarative knowledge ranging from a vocabulary word to an understanding
of complex ideas. Mental procedures and psychomotor procedures are stored as
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production networks because they are processed as if-then structures (Marzano &
Kendall, 2007).
Importance of Higher-Order Thinking
Although each of these taxonomies approaches the classification of educational
objectives differently, they share an emphasis on the importance of teaching and thinking
at higher levels of cognition. Research demonstrates that instruction in thinking skills
can significantly improve the quality of student thinking (Doyle, 1983; Herrnstein,
Nickerson, de Sanches, & Swets, 1986; Sigel, 1984). Newman (1989) distinguished
between lower and higher-order thinking by discussing the skills associated with each
category. Lower-order thinking requires students to do mechanical and routine
application of knowledge while higher-order thinking challenges students to construct a
deeper and conceptual understanding.
Lewis and Smith (1993) posit the intellectual history of the learner plays a major
role in whether or not an activity requires higher-order thinking. Certain tasks might
require higher-order thinking for one student with no prior knowledge, while the same
skill could be considered lower-order thinking for a student who is well versed in the
topic. When material becomes routine it no longer requires students to think at higher
levels about the information because it is recalled from memory (Marzano & Kendall,
2007). Higher-order thinking and reasoning can be thought of in terms of productive
behavior, producing knowledge (Maier, 1933). When that knowledge is learned then
students no longer need to think at high cognitive levels and it becomes reproductive
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behavior. Ulmer (2005) proposed productive and reproductive thinking can be applied to
Bloom’s taxonomy and created the model seen in Figure 7.

Figure 6. The cyclic nature of Bloom’s Taxonomy (Ulmer, 2005, p. 21).
Critical thinking is another term closely linked to higher-order thinking.
Brookhart (2010) submits critical thinking is a subcategory of the broadly defined
conception of higher-order thinking. The literature across different disciplines contains
many different definitions of critical thinking as it pertains to student learning. The
definition used in this study comes from Scriven and Paul (2011). “Critical thinking is
the intellectually disciplined process of actively and skillfully conceptualizing, applying,
analyzing, synthesizing, and/or evaluating information gathered from, or generated by,
observation, experience, reflection, reasoning, or communication, as a guide to belief and
action” (p. 1).
The need for students to be able to think critically is at the center of many
conversations. Newcomb and Trefz (1987) cautioned agricultural education practitioners
by saying “unless students learn to operate proficiently at higher levels of the cognitive
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domain, they probably will not be prepared to serve in an ever-changing industry” (p.
30). The challenge of meeting state and national standards for education has also
demonstrated the need for critical thinking. “Merely having knowledge or information is
not enough. To be effective, students must be able to solve problems and make effective
decisions” (Snyder & Snyder, 2008, p. 90). Critical thinking in career and technical
education (CTE) is also receiving attention. Rudd (2007) challenged CTE teachers to
incorporate critical thinking into their courses in order to continue producing individuals
who are invaluable employees because of their ability to think critically.
The discussion about higher-order and critical thinking is centered on what
students are able to do with knowledge instead of how much they have. Silva (2009)
echoes this statement saying, “public schools must focus not just on imparting the basics,
but equally so on ensuring that students gain a suite of newly important thinking and
reasoning skills” (p. 630). The value of teaching higher-order thinking can also be seen
in student achievement, understanding and persistence (Perkins, 1992).
Before students can begin to think at higher cognitive levels they must develop a
knowledge base using lower-order skills. King, Goodson, and Rohani (1998) identified
these as “prerequisites” that students can build upon and recall when challenged with
higher-order thinking. Before students can be asked to transfer knowledge to new
situations they must have a basic understanding of the material. “When students link
prior learning to new contexts and have the proper scaffolding for new information, they
move toward higher-order thinking” (King, Goodson, & Rohani, 1998, p. 40).
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Factors that Influence Higher-Order Thinking
Classroom teaching has been widely accepted as a critical component to
increasing higher-order thinking in the classroom (Marzano, 1993; Potts, 1994;
Quellmalz, 1985). If instructional objectives provide the map for what is learned in a
course, than the teacher and student behavior is the vehicle in which learning is
transferred. The cognitive behavior of the classroom teachers is an important component
in encouraging students to work and think at higher levels of cognition. Shakirova
(2007) believes students who are able to think critically are more effective at solving
problems. However, students are not born with the ability to think critically and teachers
must model the behavior before students can integrate the skill (Hemming, 2000).
Ball and Garton (2005) investigated the levels of cognition modeled in preservice
teacher preparation courses. Instructors’ verbal behaviors were measured using the
Florida Taxonomy of Cognitive Behavior (FTCB). Researchers found that teacher
educators wrote instructional objectives at the higher levels of cognition. However, they
found their teaching did not match the same level of cognition. Instructors at the
university level spent 61% of their time in the classroom modeling lower-order thinking
through their verbal behaviors. These findings are consistent with previous research on
cognitive behavior at the post-secondary level that found teachers spent 73% to 98% at
the knowledge and comprehension level (Miller, 1989; Whittington, 1995; Whittington,
Lopez, Schley, & Fisher, 2001; Whittington, Stup, Bish, & Allen, 1997). Furthermore,
researchers found the course objectives and assessments were not aligned at the same
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level of cognition as the classroom teaching. The majority of the course assessments
(90%) were created to use higher-order levels of cognition.
Modeling teaching at higher-order levels of thinking can also be done through the
effective use of questioning techniques. Ewing and Whittington (2007) investigated the
cognitive level at which college professors use questions in their classroom. The
researcher found professors in their study used questions from the lowest level of
thinking in their classes and rarely used higher-order thinking questions. They
summarized that “professors who use multiple types of questions during class sessions
are allowing students to be engaged in the content” (p. 98). The recommendation was
made that teachers must analyze the questions and content used in their classes to reach
students at higher levels of cognition.
Cognitive behavior has been studied in distance and online education as well.
Miller and Pilcher (2001) found instructors teach at the same level of cognition in both
on- and off-campus sections of a course. These results contradict those of Miller and
Shih (1998) who found off-campus courses were taught at a lower level of cognition.
While these findings were viewed as positive results for the instructors of these courses,
the researchers reported both sections were taught primarily at the lower levels of
cognition.
Whittington and Stup (1997) suggest professors might be developing the habit of
teaching at low levels of cognition. They propose monitoring and interventions might be
necessary to improve instruction. In a subsequent study Whittington (1998) found
interventions, such as professional development opportunities, can be successful in
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changing the cognitive behaviors of teachers at the post-secondary level. However,
during the three year study the researcher discovered that even after extensive training
some teachers still taught the majority of instruction at lower levels of cognition.
Other cognitive behavior instruments have been developed using Bloom’s
taxonomy in post-secondary education to help faculty align assessments with their
teaching and activities. Crowe, Dirks, and Wenderoth (2008) developed a tool using
Bloom’s taxonomy to assess the cognitive level of questions for biology-related topics.
Measures such as these have been implemented in order to challenge faculty to teach and
test students at higher levels of cognitive skills. After using their instrument to assess the
cognitive level of biology faculty members’ courses, they found the majority of questions
were at the lower levels of cognitive thinking.
Researchers have also studied higher-order thinking at the secondary level of
agricultural education. Cano and Newcomb (1990) investigated the effect of the
cognitive level of instruction on student performance. The sample for this study was
agriculture teachers and their classrooms in Ohio. They found the agriculture teachers
were writing instructional objectives at higher cognitive levels than the literature
suggested. Another important finding was students were able to successfully complete
around 20% of the test questions written at the higher levels of Bloom’s taxonomy. The
researchers in this study did caution this was a small, purposefully selected, group of
teachers in the state and other teachers should evaluate the levels of cognition being used
in their classroom. Another recommendation involved the progression of higher-order
thinking through the grade levels. “As student progress to higher grade levels, the
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teachers of agriculture should make a concerted effort to elevate the cognitive level of
instruction” (Cano & Newcomb, 1990, p. 51).
Other studies have investigated the relationship between the cognitive
performance and the critical thinking abilities of the students. Cano and Martinez (1991)
used the Developing Cognitive Abilities Test (DCAT) and the Watson-Glaser Critical
Thinking Appraisal (W-GCTA) to measure the cognitive levels and critical thinking of
students in agricultural education courses. The researchers found a substantial positive
relationship between student scores on the two instruments. “These findings suggest the
importance for agricultural educators to challenge students to develop cognitive abilities
and critical thinking abilities at higher levels via the instruction they provide” (Cano &
Martinez, 1991, p. 28). Cano (1993) supported the findings of this study, finding
students of agriculture score at higher levels of cognition than students in other
disciplines.
Students’ cognitive performance was also studied by Cano (1990) in agricultural
education programs. In this study the researcher found instructors wrote 31% of their
objectives at the lowest level of cognition and 12% at the highest. The researcher found a
significant relationship between the level of cognition of instruction and the students’
level of cognitive performance (Cano, 1990). Results of this study indicated agricultural
education teachers were writing objectives at a much higher level than the research
suggested.
Cognitive level of instruction and its relationship to the teacher’s learning style
has also been studied at the secondary level. Cano and Metzger (1995) used the Group
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Embedded Figures Test (GEFT) and the Florida Taxonomy of Cognitive Behavior
(FTCB) to measure the learning style and cognitive level of instruction of horticulture
teachers. Results indicated the majority of teachers (55%) preferred the fieldindependent learning style and 84% of the instruction occurred in the lower levels of
Bloom’s taxonomy. The relationship between learning style and cognitive level of
instruction indicated “field-dependent teachers tended to use a higher percentage of their
teaching time at the knowledge level of cognition” (Cano & Metzger, 1995, p. 41).
Summary
Researchers suggest the current trend to standardize curriculum and focus on test
scores undermines the instructor’s ability to address critical thinking in the classroom
(Landman & Gorski, 2007; Wong, 2007). Given the amount of material teachers are
expected to address in a school year, time becomes a critical factor. Active learning time
has been viewed by educators and researchers as a critical element in the achievement of
students in America (Mulholland & Cepello, 2006). “Calls for more school instructional
time are coming from multiple quarters” (Resnick, 2007, p. 1). Schools are finding ways
to provide more time for core subjects like reading, math, and science. However,
researchers caution that the amount of time spent in these areas does not necessarily
result in more learning. Shapiro (2011a) points to the potential impact that active
engaged time in high-quality instruction can have on student learning. He cites Carroll’s
(1963) Model of School Learning as the blueprint educators must use to understand the
relationship of time, teacher quality, and student characteristics. “In particular, variables
that need to be assessed include behaviors that are related to academic engaged time and
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teacher instructional procedures” (Shapiro, 2011a, p. 43). These variables are explicitly
identified in the expanded version of Carroll’s Model of School Learning in Figure 8.

Figure 7. Modified version of Carroll’s Model of School Learning.
Carroll’s (1963) Model of School Learning has served as a valuable tool in
education to understand the impact of time and researchers are still adding to the
knowledge and understanding of the quality of instruction through his model (Goodman,
1990). The concept of perseverance, or active engaged time, is an important variable that
has been closely linked to student achievement by researchers (Marks, 2000; Skinner et
al., 1990; Connell & Wellborn, 1991). “In general, there is a consistent association
between teacher and student reports of behavioral engagement and achievement across a
variety of samples” (Fredricks et al., 2004, p. 70). Shapiro (2011b) cites systematic and
direct observation as a powerful tool to measure the level of active student engagement in
the classroom. The Behavioral Observation of Students in Schools (BOSS) was
developed by Shapiro to provide a measure of that variable.
Quality of instruction is the second variable that Shapiro (2011a) identified as
important when assessing the academic environment. Research has shown the use of
higher-order thinking in the classroom has a positive impact on student achievement and
is a sign of high quality instruction (Wenglinsky, 2000). “Blooms’s taxonomy identifies
the kinds of behaviors that should be observed in students if higher-order thinking is
being engaged” (Leighton, 2011, p. 155).
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Scriven and Paul (2007) point out that few instructional resources provide
materials to incorporate higher-order thinking in the classroom. Given all the things
teachers must know, it is not surprising teachers are not often trained to incorporate these
methodologies into the classroom. Finally, “both teachers and students have
preconceptions about the content that blocks their ability to think critically about the
material” (Snyder & Snyder, 2008, p. 93). Therefore, investigation into the impact that
any new curriculum has on the quality of instruction and the perseverance of students in
the learning task can provide valuable information as to what effect that curriculum might
have on student learning.
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CHAPTER III
METHODOLOGY
Purpose
The purpose of this study was to investigate the impact the CASE curriculum had
on the academic engagement of students enrolled in animal science courses and the
cognitive behavior of agriculture teachers.
Research Objectives
For this study the following research objectives were used to guide the study:
1. Describe the active engaged time, passive engaged time, and off-task behavior of
students enrolled in both traditional and CASE animal science courses.
2. Describe the level of cognitive behavior of traditional and CASE certified
agriculture teachers.
3. Compare the level of cognitive behavior exhibited by traditional and CASE
certified agriculture teachers.
a. H0: There is no difference among each of the six levels of cognitive
behavior (H0 (1-6): μtraditional = μCASE; 1 = knowledge, 2 = comprehension, 3
= application, 4 = analysis, 5 = synthesis, 6 = evaluation).
b. H0: There is no difference in mean cognitive behavior scores between
traditional and CASE certified agriculture teachers (H0: μtraditional = μCASE).
4. Compare the active engaged time, passive engaged time, and off-task behavior of
students enrolled in both traditional and CASE animal science courses.
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a. H0: There is no difference in the active engaged time of students in
traditional and CASE animal science courses (H0aet: μtraditional = μCASE).
b. H0: There is no difference in the passive engaged time of students in
traditional and CASE animal science courses (H0pet: μtraditional = μCASE).
c. H0: There is no difference in the off-task behavior time of students in
traditional and CASE animal science courses (H0oft: μtraditional = μCASE).
5. Describe the relationship between the level of cognitive behavior of teachers and
the active engaged time, passive engaged time, and off-task behavior of students.
Research Design
This study employed a quasi-experimental, static-group comparison design. Gall,
Gall, and Borg (2007) define quasi-experiments as an experimental study lacking random
assignment to groups. “This type of experiment, if carefully designed, yields useful
knowledge. However, you should be aware of the special problems that can arise when
individuals are not assigned randomly to groups” (p. 416). The static-group comparison
design is characterized by the use of a treatment and control groups, and investigating the
differences between them through the use of a post-test. Table 1 provides a graphic
representation of the static-group comparison design. Approval from the Institutional
Review Board at Texas Tech University was obtained before the research project began
(see Appendix L).
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Table 1
Quasi-Experimental Research Design
Group

Assignment

Treatment

Post-test

A

Nonrandom

CASE Agricultural
Science-Animal
Curriculum and
Training

1. Florida Taxonomy of
Cognitive Behavior

No CASE Training

1. Florida Taxonomy of
Cognitive Behavior

B

Nonrandom

2. Behavioral Observation
of Students in Schools

2. Behavioral Observation
of Students in Schools
Variables of Interest
The independent variable in this study was the type of animal science curriculum
the agriscience teachers used in their classroom. Students received instruction in their
animal science class from a teacher using one of two different curriculum options.
Teachers and their students were part of intact classroom groups. Gall et al. (2007)
identify intact groups as a set of individuals who must be treated as a defined group
instead of unique individuals. Random assignment was not used at any point in the study
to assign a specific curriculum to teachers and students.
There were two dependent variables in the study. The first dependent variable
was the cognitive behavior of teachers during their animal science course. Cognitive
behavior was measured using the Florida Taxonomy of Cognitive Behavior (Brown,
Ober, Soar, & Webb, 1968). Cognitive behavior is defined as those behaviors related to
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intellectual processes like thinking, reasoning, memorizing, problem solving, analyzing,
and applying.
The second dependent variable was the academic engaged time of students.
Shapiro (2011b) defines academic engagement as a combination of two subcategories;
active and passive engaged time. Active engaged time is defined as “those times when
the student is actively attending to the assigned work” (p. 42). While passive engaged
time is defined as “those times when the student is passively attending to assigned work”
(p. 43).
Control Factors
The main threat to a study of this type is the challenge of attributing the
differences between the groups to the experimental conditions (Gall et al., 2007).
Campbell and Stanley (1963) report it is possible the differences between the groups
might have occurred even without the treatment being introduced. The use of matched
pairs is one way of improving the internal validity of the study. Gall et al. (2007) identify
internal validity as “the extent to which extraneous variables have been controlled by the
researcher, so that any observed effects can be attributed solely to the treatment variable”
(p. 642). Threats to internal validity include history, maturation, testing, instrumentation,
statistical regression, selection, and mortality (Campbell & Stanley, 1963).
The static-group comparison is made up of intact groups lacking random
assignment. The use of matched pairs helps to eliminate biases in the selection of
participants by matching individuals in the treatment group with an individual in the
control group on selected factors. In this study, teachers who received the CASE training
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in the animal science curriculum were matched with a traditional teacher based on years
of experience, location, and school size. The static-group comparison design does
control for history, maturation, testing, instrumentation, and regression threats to validity
(Frankel & Wallen, 2006).
Population
The target population for this study consisted of secondary agriculture teachers
who teach animal science courses and the students enrolled in those courses.
Identification of participants began with the treatment group, which was limited to those
teachers who were certified in the CASE Agricultural Science-Animal pathway. Names,
physical addresses, and email addresses of the CASE teachers were obtained from the
CASE membership coordinator (N = 72). The researcher included the entire group of
CASE certified teachers from across the country to contact for participation in the study.
The researchers set the number of participants for each experimental group a
priori at 15. Gall et al. (2007) indicate the minimum number of participants in each
group to be compared should a minimum of 15 participants. Cost of equipment for
observing classrooms and the associated shipping costs prohibited the researcher from
including more participants in this study.
Teachers for the treatment group were contacted first so the matched teachers in
the control group could be identified. All of the CASE ASA teachers listed on the CASE
membership directory were sent the teacher recruitment email (see Appendix A).
Teachers who did not respond to the recruitment email and the two subsequent reminder
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emails were then contacted by the researcher over the phone. This process resulted in
nine (n = 9) CASE – ASA teachers for the treatment group.
After identifying the CASE certified teachers, a corresponding teacher was
purposefully selected for the control group based on the previously mentioned criteria. In
order to accomplish this, teacher directories were obtained from each selected state where
they were available. When teacher directories were not available, a university faculty
member in agricultural education was contacted via email and asked to identify potential
match teachers who could be contacted to participate in the study. For each CASE
certified teacher, the researcher identified three to five potential match teachers who met
the criteria. To ensure each teacher received the same information, the same recruitment
email was sent to all the selected match teachers in the control group (see Appendix A).
Teachers who agreed to participate in the study were sent the teacher consent form to
formally request their participation and notify them of their rights (see Appendix B).
The students selected to participate in this study were those students enrolled in
the respective animal science course of the agriscience teachers selected for participation.
The teachers who agreed to participate in this study were asked to assist the researcher in
recruiting students to participate in the study. Teachers were asked to read the request for
student participation script (see Appendix C) and hand out parental consent and student
assent forms (see Appendix D and E).
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Treatment
The animal science curriculum and training used by the agriculture teacher served
as the treatment for this study. The CASE curriculum was developed in 2007 by the
National Council for Agricultural Education to implement a national curriculum for
secondary agricultural education. The curriculum provides challenging and integrated
lessons to enhance the rigor and relevance of agriculture, food, and natural resources
(AFNR) subject matter. The primary goals of CASE are to improve math and science
education by creating a context for student learning through agricultural education
courses. CASE has aligned the AFNR content standards with those of science,
mathematics, and English for the courses developed. This study only investigated the
effects of the Agricultural Science – Animal (ASA) curriculum.
The CASE model differs from the traditional method of instruction in several
ways. CASE works to ensure quality teaching by providing professional development for
teachers before they use the curriculum. The CASE Institute is a professional
development workshop requiring 80 hours of intense training for each course CASE has
developed. CASE Institute sessions walk teachers through the use of the curriculum in
their classroom and allows them to practice teaching various lessons in preparation for
classroom instruction. Teachers are required to attend the entire 10-day workshop
and CASE Institute lead teachers determine if each teacher is adequately prepared to
provide instruction using CASE curricula.
Teachers using traditional animal science curriculum were used as the control
group for this study. Traditional curriculum was defined as any curriculum or
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instructional strategies other than the official CASE curriculum. Newcomb, McCracken,
and Warmbrod (1993) explain curriculum in traditional agricultural education classrooms
can be very different from program to program. The content is often heavily influenced
by the educational philosophy of the agriculture teacher, the expectations of the
community, and the educational resources available to the teacher. Various textbooks
and curriculum guides are available to agriculture teachers across the country. However,
many times these are often developed for a specific state or region and must be adapted
by the individual teacher (Newcomb et al., 1993).
Instrumentation
For the purposes of this study, two data collection instruments were used: The
Behavioral Observation of Students in Schools (BOSS) and the Florida Taxonomy of
Cognitive Behaviors (FTCB).
Cognitive behavior.
The cognitive behavior of teachers was obtained using the Florida Taxonomy of
Cognitive Behaviors (Brown et al., 1967). Simon and Boyer (1974) identify the FTCB as
a framework for observing and recording the cognitive behaviors of teachers in the
classroom. Direct observation is used to collect data about the levels of cognition
outlined by Bloom (1956) through time sampling. “The system can be used directly by
an observer in the classroom to assess the cognitive level of functioning of teachers and
students” (Simon & Boyer, 1974, p. 203).
The FTCB (see Appendix F) was based upon Bloom’s original taxonomy in its
development but the two are not identical (Miller, 1989). The FTCB identifies seven
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levels of cognition as opposed to the six levels recognized by Bloom. The FTCB
measures Knowledge, Translation, Interpretation, Application, Analysis, Synthesis, and
Evaluation (Brown et al., 1968). “The Florida Taxonomy also recognizes three aspects of
the knowledge level of cognition, but considers them to be equivalent” (Miller, 1989, p.
41). Table 2 displays how the levels of the FTCB and Bloom’s Taxonomy align.
Table 2
Comparison of Bloom’s Taxonomy and the Florida Taxonomy of Cognitive Behaviors
Bloom’s Taxonomy

Florida Taxonomy of Cognitive Behaviors

Knowledge

Knowledge

Comprehension

Translation
Interpretation

Application

Application

Analysis

Analysis

Synthesis

Synthesis

Evaluation
Note. Adapted from Miller, 1989

Evaluation

Each level of the FTCB is represented by specific types or categories of behavior,
similar to those identified by Bloom (Miller, 1989). There are 55 categories constituting
the FTCB and approximately one-third of these represent the Knowledge level of
cognition. While the Knowledge level is made up of three different aspects and
identified by the most categories, they are all considered to be equivalent (Brown et al.,
1968). The Translation and Interpretation level each consists of six categories of
behavior requiring individuals to restate facts, give examples, and understand
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relationships. The remaining four levels of the FTCB (Application, Analysis, Synthesis,
and Evaluation) are considered to indicate higher-order thinking. They consist of four,
eleven, nine and two behavior categories, respectively, as indicators.
The FTCB is used to categorize the cognitive behaviors observed during
predetermined intervals of a teaching session. This study utilized five minute intervals to
collect data throughout the lesson. Each time a behavior is observed it is recorded by
marking the appropriate box for the given time period. Even though a behavior might be
observed multiple times during an interval that box is marked only once. For example, if
a teacher cites a rule three or more times in a five minute interval, the corresponding box
is only marked once. The behaviors recorded include verbal communication, directed
activities, and written information the teacher uses throughout the class period.
Behavioral Observation of Students in Schools.
The Behavioral Observation of Students in Schools (BOSS) was used to describe
the academic engagement and off-task behavior of students through the use of direct
observation (Shapiro, 2011b). The BOSS (see Appendix G) consists of five categories of
student behavior: active engaged time, passive engaged time, off-task motor, off-task
verbal, and off-task passive. The BOSS was originally designed to observe a target
student’s behavior and compare it to the behaviors displayed by their peers. For this
study, the BOSS was used in a modified manner to describe the behavior of all students
in the classroom as opposed to an individual student. Recently, researchers have used the
BOSS in this way to observe the academic engagement of entire classrooms instead of
only comparing a target student to their peers (Mautone, DuPaul, & Jitendra, 2005;
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McQuillan, DuPaul, Shapiro, & Cole, 1996; Vile Junod, DuPaul, Jitendra, Volpe, &
Cleary, 2006).
The Academic Skills Problems Workbook (Shapiro, 2011b) was used to guide the
data collection process with the BOSS. Momentary time sampling using 15-second
intervals was employed for data collection. Active engaged time (AET) and passive
engaged time (PET) are scored using momentary time sampling at the beginning of each
15-second interval. Throughout the remainder of each interval, the partial interval
method was used to record the three types of off-task behavior. This means students can
only be marked as engaged if the behavior is observed at the beginning of each interval,
while off-task behaviors can be recorded at any time. It is also important to note multiple
behaviors can be marked per interval. For example, a student who is taking notes can be
actively engaged at the beginning of an interval, but then be marked off-task verbal for
making an unrelated comment to another student during that same interval.
Shapiro’s (2011b) descriptions of student behavior were used to guide the
researcher in the coding process. Active engaged time is defined as those times when the
student is actively attending to the assigned work. Examples include reading aloud,
writing, raising a hand, or talking to a teacher or peer about the assigned material.
Passive engaged time is defined as those times when the student is passively attending to
assigned work. Examples include listening to a lecture, looking at an academic
worksheet, reading assigned material silently, or listening to the teacher or a peer about
assigned work.
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Non-engagement is categorized into three individual types of behavior: off-task
motor, off-task verbal, and off-task passive. Off-task motor behaviors (OFT-M) are
defined as any instance of motor activity that is not directly associated with the assigned
academic task. Examples of OFT-M include any out-of-seat behavior not assigned,
aimlessly flipping the pages of a book, manipulating objects not related to the academic
task, touching other students or objects, and fidgeting in one’s seat for at least three
consecutive seconds. Off-task verbal (OFT-V) behaviors are defined as any audible
expressions not permitted or not related to the assigned task. Example of OFT-V include
whistling, humming, talking to other students, making unauthorized comments or
remarks, and calling out answers when the teacher has not asked for them. Finally, offtask passive (OFT-P) behaviors are defined as those times when a student is passively not
attending to an assigned academic activity for a period of at least three consecutive
seconds. Examples include sitting quietly during unassigned time, looking around the
room, staring out the window, or passively listening to other students talk about issues
unrelated to the assigned academic activity.
Validity and Reliability
Gall et al. (2007) discuss the concept of validity and reliability through the lens of
classical test theory. Classical test theory makes the assumption that each individual has
a true score for a given measurement. The score actually observed is a product of the
individual’s true score and a certain amount of measurement error. The validity and
reliability of those tests can be used to mitigate the amount of error in the observed scores
of the participants.
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Ulmer (2005) identified Bloom’s taxonomy as being widely accepted among the
education community as a tool to categorize behavior of teachers. Brown et al. (1968)
developed the FTCB using Bloom’s taxonomy for the framework of the instrument.
Miller (1989) stated “the FTCB can be considered valid in light of the support generally
given to Bloom’s taxonomy as a means of identifying behaviors in the various levels of
cognition. Other researchers have also used the FTCB to measure teachers’ cognitive
behavior and considered it to be a valid measurement (Ball & Garton, 2005; Cano &
Metzger; Ulmer, 2005; Whittington, 1995).
The reliability of a test refers to the degree of measurement error absent from the
scores on a test (Gall et al., 2007). The rater (observer) using the FTCB is a direct
influence on the reliability of the instrument. “Intra-observer reliability is the extent to
which the observer is consistent in their observational coding” (Gall et al., 2007, p. 272).
For this study, one researcher observed all of the videos and scored the FTCB. The
reliability of the rater was calculated through the use of a pilot test prior to the study. A
video of a college class was viewed by the rater who scored the FTCB and the same
video was viewed and scored again two weeks later. The researcher’s intra-observer
reliability for the video was calculated as .98 (Pearson correlation coefficient).
The BOSS was developed by Shapiro (2011b) to assess the academic engaged
time of students in the classroom. Currently there is no published data on the convergent
validity of the BOSS as a measure of classroom engagement. However, it has been
shown that the BOSS is successful in discriminating students with ADHD from their
nondisabled peers, demonstrating good discriminant validity (Volpe, DiPerna, Hintze, &
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Shapiro, 2005). Researchers have used the instrument in a number of studies to
determine the academic engagement of students in the classroom and deemed it valid
(Hintze & Matthews, 2004; Mautone, DuPaul, & Jitendra, 2005; McQuillan, DuPaul,
Shapiro, & Cole, 1996; Spanjer, Burns, & Wagner, 2008)
The intra-observer reliability was also calculated prior to beginning data
collection through the use of a pilot test. For this study, one researcher observed all of
the videos and scored the BOSS. A video of a college class was viewed by the rater who
scored the BOSS and the same video was viewed and scored again two weeks later. The
researcher’s intra-observer reliability for the video was calculated as .98 (Pearson
correlation coefficient).
Data Collection
Data collection began the third week of January 2012 and continued until the first
week of April 2012. Participating teachers were sent a Flip video camera, 16 GB flash
drive, and detailed directions for recording their classes (see Appendix H). Teachers
were instructed to record three class periods of their animal science course and then
return the equipment and videos using a prepaid mailing label. Although there was no set
recording schedule for the three videos, in order to allow flexibility for busy schedules,
teachers were asked to complete their recordings by March 2, 2012.
The use of video cameras to conduct observation in the classroom can create
concerns about the ecological validity of the experiment. Ecological validity refers to the
ability to generalize conclusions because of the environmental conditions created by the
researcher. The Hawthorne effect refers to a situation where the experimental conditions,
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such as the presence of a video camera, can change the behavior of the subjects (Gall et
al., 2007). If teachers or students change their behavior as a result of the presence of the
video camera, the findings might not be representative of the environment when the
camera is not present. In order to mitigate the Hawthorne effects, the researcher was
never present in the classroom and participants were reminded that normal classroom
behavior should be recorded.
Frank, Juslin, and Harrigan (2005) reported that studies using video equipment
can maintain good levels of ecological validity. They recommend turning off the red
recording light and placing the camera out of the line of sight, which were both used in
this study, to limit the effect of the camera. The use of repeated recordings also increases
the ecological validity by wearing away the novelty of the camera in the classroom that
might be seen during the first appearance of it (Gall et al., 2007). Babad (2005) states
ratings of videotaped classrooms are less biased than self-report measures of students and
teachers, further supporting the use of video recording in this study.
Upon receiving the videos from teachers, the researchers completed the
observational instruments selected for the study. The researcher and a research assistant
watched the videos and completed the two instruments simultaneously. The FTCB was
completed using a pencil and paper copy of the instrument for each observation by the
research assistant. A timer was used to assist the researcher in keeping track of the five
minute intervals. Behaviors were recorded from the start of the class period (indicated by
a bell) or from the beginning of the video if no bell was audible and continued until
students were dismissed or the video was shut off. When necessary, the teacher or a
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student would pause the video recording and relocate the camera whenever the class
would move locations or an activity would warrant it. As observations were completed,
data were entered into Microsoft Excel to be prepared for data analysis.
The BOSS was completed by the researcher in a similar way. Shapiro’s (2011b)
guidelines for completing the instrument were used. An audible timing device was used
notify the researcher of each new interval. In addition to the audible signal, the timer also
kept track of the number of intervals so the researcher was aware of the specific interval
in which each observation was taking place. The modified version of the BOSS was
entered into Qualtrics, an online survey tool, to eliminate any inconsistencies in data
entry. Appendix I provides an example of a partially completed BOSS observation using
the Qualtrics instrument.
Finally, demographic information was collected from all the teacher participants
after receiving their videos and equipment in the mail. Teachers were sent an email (see
Appendix J) thanking them for their participation in the project and a link directing them
to a Qualtrics instrument (see Appendix K). All non-responders were emailed a reminder
notice one week after they were sent the original email and link to the instrument. This
process was followed until data were obtained from all participating teachers.
Data Analysis
Data were analyzed using the Statistical Package for the Social Sciences (SPSS)
version 18.0 computer program for windows. The alpha level for statistical tests was
established a priori at .05.
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Research objective one.
Describe the active engaged time, passive engaged time, and off-task behavior of students
enrolled in both traditional and CASE animal science courses.
To complete research objective one, descriptive statistics were reported for
measures of central tendency and variability. Frequency counts and percentages were
used to describe the occurrence of each type of student behavior: AET, PET, OFT-M,
OFT-V, and OFT-P. Total academic engaged time was calculated by adding the total
number of occurrences of AET and PET. Total time off-task was calculated by adding
the total number of occurrences of OFT-M, OFT-V, and OFT-P. Percentage of academic
engaged time and time off-task was also calculated
Research objective two.
Describe the level of cognitive behavior of traditional and CASE certified agriculture
teachers.
Multiple steps were used to calculate this objective. First, the frequencies for
each level of cognition were totaled for each observation. Then the totals from each level
of cognition were summed to find the total number of occurrences for each level of
cognition and a grand total of behaviors. The percentage for each cognitive level was
calculated by dividing the total of each level by the grand total of the teacher’s observed
behaviors.
This objective was further explored through the use of a weighting system for the
levels of cognition. Several studies (Miller, 1989; Newcomb & Trefz, 1978; Ulmer,
2005) have used a weighting system for each level of cognition to better understand the
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complexity of the FTCB. The weighted values, as seen in Table 3, are justified based on
the increasing complexity of each level of Bloom’s taxonomy (Miller, 2005). The
weighted values increase as teachers progress through the levels of cognition, except for
the Synthesis and Evaluation levels. Research has not clearly identified a difference in
these two levels, which can also be seen in the evolution of the revision to Bloom’s
taxonomy (Anderson & Krathwohl, 2001; Kropp & Stoker, 1966; Madus, Woods, &
Nuttall, 1973). Using the weighted values, an individual score was calculated for each
teacher by multiplying the percentage value of each cognitive level by the weighted
value. The weighted cognitive scores at each level were then summed in order to obtain
a single weighted score for each teacher.
Table 3
Cognitive Weighting Values
Level of Cognition

Value

Knowledge

.10

Comprehension

.20

Application

.30

Analysis

.40

Synthesis

.50

Evaluation
Note. Miller, 1989.

.50

Research objective three.
Compare the level of cognitive behavior exhibited by traditional and CASE certified
agriculture teachers.
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The third research objective contained two research hypotheses. A two-tailed
paired samples t-test was used to compare the means for both hypotheses. Sheskin
(2004) identifies the paired samples t-test as an inferential statistical test used when
subjects are matched on one or more variables. If the result of the t-test is significant, the
researcher can conclude there is a high likelihood the two groups represent populations
with different mean values. Significance for all tests was set a priori at 0.05. Results of
the t-tests were further explored through the use of Cohen’s d to describe effect size
(Cohen, 1988).
Research hypothesis one.
H0: There is no difference in each of the six levels of cognitive behavior (H0 (1-6): μtraditional
= μCASE; 1 = knowledge, 2 = comprehension, 3 = application, 4 = analysis, 5 = synthesis,
6 = evaluation).
To test the null hypothesis, a paired samples t-test was used to compare the means
of CASE and traditional teachers on each of the six levels of cognition.
Research hypothesis two.
H0: There is no difference in mean cognitive behavior scores between traditional and
CASE certified agriculture teachers (H0: μtraditional = μCASE).
To test the null hypothesis, a paired samples t-test was used to compare the
cognitive behavior scores of CASE and traditional teachers.
Research objective four.
Compare the active engaged time, passive engaged time, and off-task behavior of
students enrolled in both traditional and CASE animal science courses.
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Research hypothesis three.
H0: There is no difference in the active engaged time of students in traditional and CASE
animal science courses (H0aet: μtraditional = μCASE).
To test the null hypothesis, a paired samples t-test was used to compare the active
engaged time of students in CASE and traditional agriculture courses.
Research hypothesis four.
H0: There is no difference in the passive engaged time of students in traditional and
CASE animal science courses (H0pet: μtraditional = μCASE).
To test the null hypothesis, a paired samples t-test was used to compare the
passive engaged time of students in CASE and traditional agriculture courses.
Research hypothesis five.
H0: There is no difference in the off-task behavior time of students in traditional and
CASE animal science courses (H0oft: μtraditional = μCASE).
To test the null hypothesis, a paired samples t-test was used to compare the offtask behavior of students in CASE and traditional agriculture courses.
Research objective five.
Describe the relationship between the level of cognitive behavior of teachers and the
active engaged time, passive engaged time, and off-task behavior of students.
To complete this research objective, Pearson Product-Moment Correlations were
calculated between teachers’ cognitive behavior scores and the academic engaged time of
students. Correlation coefficients were also reported for active engaged time, passive
engaged time, and off-task behavior.
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Summary
This study employed a quasi-experimental, static-group comparison design.
Purposive sampling, with the identification of matched pairs, was used to identify
participants. Nine teachers, certified to teach CASE Agricultural Science-Animal, were
identified to participate in the study. Each CASE teacher was then matched with a
traditional agriculture teacher on the characteristics of location, years of experience, and
school size. Students asked to participate in this study were those students enrolled in the
animal science course to be observed. Three classes were observed through the use of
video recording for each participating teacher. Data were collected on teachers’
cognitive behavior using the Florida Taxonomy of Cognitive Behavior. Student
engagement data were collected through the use of the Behavioral Observation of
Students in Schools. Demographic information on teachers and their school was
collected through the use of a researcher developed instrument delivered via Qualtrics.
Descriptive statistics were reported for the first two objectives. Paired-samples t-tests
were used to compare the two groups on the cognitive behavior measurements and
student engagement rates. Finally, a correlation was used to explore the relationship
between cognitive behavior and student engagement in objective five.
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CHAPTER IV
FINDINGS
Purpose
The purpose of this study was to investigate the impact the CASE curriculum had
on the academic engagement of students enrolled in animal science courses and the
cognitive behavior of agriculture teachers.
Population
The target population for this study was identified as secondary agriculture
teachers and their students enrolled in animal science courses across the country.
Selection of subjects began with the treatment group, which was limited to teachers who
were certified in the CASE Agricultural Science-Animal pathway. From the 72 CASE
teachers certified in the animal science course, nine (n = 9) agreed to participate and
returned videos as the treatment group. Each teacher in the treatment group was matched
with a traditional (not CASE certified) teacher, which resulted in nine (n = 9) additional
teachers who agreed to participate and returned videos in the control group.
Eight questions were asked as a way to describe the participating teachers on the
demographic variables of gender, age, race, years of teaching experience, highest
education completed, school size, agriculture program size, and the institution where they
received their teacher education training. Categorical demographic data of the teachers
were reported by group, in frequencies and percentages (see Table 4). The traditional
group consisted of six male (66.7%) and three (33.3%) female teachers. The majority of
teachers in this group had a bachelor’s degree (n = 5) and all of them were white (n = 9).
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The CASE group was made up of three males (33.3%) and six (66.7%) females. This
group had a majority of teachers (n = 5) with a master’s degree and all of them were
white (n = 9).
Table 4
Characteristics of Nominal Data for Teachers (n = 18)
Traditional
Characteristic

CASE

Frequency

Percent

Frequency

Percent

Male

6

66.7

3

33.3

Female

3

33.3

6

66.7

Bachelor’s

5

55.6

4

44.4

Master’s

4

44.4

5

55.6

9

100.0

9

100.0

Sex

Highest Degree

Ethnicity
White

The scale level data describing agriculture teachers from the two groups are
presented in Table 5. For traditional teachers, the mean age was 31.22 years (SD = 7.26)
with an average of 8.89 years (SD = 7.47) of teaching experience. CASE teachers
reported a mean age of 31.89 (SD = 8.05) and had taught for an average of 6.56 years (SD
= 4.07).
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Table 5
Characteristics of Scale Data for Teachers (n = 18)
Characteristic

Mean

Median

Mode

SD

Range
(Min-Max)

31.22

28

27

7.26

23-47

8.89

7

3

7.47

2-25

31.89

29

27

8.05

24-48

6.56

5

3

4.07

3-13

Traditional (n = 9)
Age
Years of teaching
CASE (n = 9)
Age
Years of teaching

When asked about their school, traditional teachers reported the average school
enrollment of 902.56 students (SD = 876.16) and ranged from 50 to 2400. The mean
enrollment in their agriculture program was 183 students (SD = 162.14) and ranged from
43 to 550. The number of students observed in the traditional teachers’ animal science
classes ranged from five to 20 students, with a mean of 11.22 (SD = 4.29). CASE
teachers reported the average school size was 1139.67 students (SD = 926.85) with a
range of 175 to 3000. Their agriculture programs served 176.33 students (SD = 77.77)
with a range of 70 to 300. The average number of students observed in the animal
science class was 11.33 (SD = 3.20) and ranged from 5 to 15. Data on the school,
program, and class size is presented in Table 6.
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Table 6
Characteristics of School, Program, and Animal Science Class (n = 18)
Mean

Median

Mode

SD

Range
(Min-Max)

Students in the high school

902.56

500

-a

876.16

50-2400

Students in the ag program

183.00

150

-a

162.14

43-550

11.22

11

9

4.29

Students in the high school

1139.67

1200

-a

926.85

175-3000

Students in the ag program

167.33

150

-a

77.77

70-300

11.33

12

12

3.20

5-15

Characteristic
Traditional (n = 9)

Students observed in the
animal science class

5-20

CASE (n = 9)

Students observed in the
animal science class
Note. a no modal value.
Objective One

Describe the active engaged time, passive engaged time, and off-task behavior of
students enrolled in both traditional and CASE animal science courses.
The Behavioral Observation of Students in Schools (BOSS) was used to measure
the academic engagement of students. Through direct observation the researcher
recorded the classroom behavior exhibited by a different student in the class every 15
seconds. Active engaged time, passive engaged time, and three off-task behaviors could
be marked during each interval. Totals for each behavior were calculated in order to
determine the percentage of intervals in which each behavior was present. The mean
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percentage of intervals each behavior was recorded for each of the three observations
seen in Table 7. Because more than one behavior could be recorded per interval, the
percent of intervals in which each behavior was observed may total more than 100%.
Table 7
Mean Percentage of Observations for Engaged Behaviors (n = 18)
Traditional (n = 9)

CASE (n = 9)

Behavior

Obs. 1
M%

Obs. 2
M%

Obs. 3
M%

Obs. 1
M%

Obs. 2
M%

Obs. 3
M%

AET

21.47

15.00

22.25

32.69

35.31

23.21

PET

45.16

57.55

43.82

31.46

27.47

38.56

OFT-M

20.90

17.11

22.94

22.37

24.77

22.64

OFT-V

13.67

15.60

15.86

16.22

17.07

16.33

OFT-P

5.08

4.99

4.01

3.59

2.58

5.66

In order to describe students’ on-task behavior, the researcher totaled the
occurrences of active engaged time (AET) and passive engaged time (PET) from the
three observations. Total on-task behavior was divided by the total number of intervals
observed to find the percent of time-on-task. Students in the traditional courses displayed
on-task behavior during an average of 67.23% of the intervals (SD = 5.68). Students in
the CASE courses displayed on-task behavior during an average of 62.45% of the
intervals (SD = 7.52). Similarly, the percentage of off-task behavior was calculated by
combining the percentage of intervals in which off-task motor (OFT-M), off-task verbal
(OFT-V), and off-task passive (OFT-P) was observed and dividing by the total number of
intervals. The researcher found students in the traditional courses were off-task for an
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average of 40.46% of intervals (SD = 5.19), while student in the CASE courses were offtask 44.03% (SD = 7.86). The observations of students’ on-task and off-task behavior are
displayed in Table 8.
Table 8
Percent of On-Task and Off-Task Behaviors Exhibited by Students (n = 18)
M

SD

Range
(Min-Max)

On-Task

67.23

5.68

58.81-77.54

Off-Task

40.46

5.19

32.80-48.15

On-Task

62.45

7.52

46.55-71.28

Off-Task

44.03

7.86

35.21-61.55

Characteristic
Traditional (n = 9)

CASE (n = 9)

BOSS statistics were calculated for each group after the three observations were
completed. Students in animal science courses taught by traditional agriculture teachers
spent the largest percentage of intervals passively engaged (M = 47.14, SD = 8.97), which
ranged from 36.17 to 58.02%. This was followed by off-task motor, with a mean of
20.80% of the intervals (SD = 4.15). Students in this group spent the least amount of
intervals passively off-task, with only 4.98% (SD = 2.04). Details about student
engagement for traditional teachers can be found in Table 9.
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Table 9
Percent of Engaged Behaviors for Students of Traditional Teachers (n = 9)
M

SD

Range
(Min-Max)

AET

20.09

8.97

5.34-36.72

PET

47.14

8.17

36.17-58.02

OFT-M

20.80

4.15

17.62-30.77

OFT-V

14.67

5.58

8.33-24.61

OFT-P

4.98

2.04

1.96-8.40

Behavior

Statistics were also calculated for students in the group taught by CASE certified
teachers. Students in this group spent the largest percentage of intervals passively
engaged (M = 32.24, SD = 8.54). Passive engagement ranged from 19.31 to 43.72%.
This was followed closely by active engaged time, which had a mean of 30.25% (SD =
7.12). Students in this group spent the least amount of time passively off-task, with only
3.87% (SD = 2.31) of intervals in which this behavior was observed. Details about
student engagement for traditional teachers can be found in Table 10.
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Table 10
Percent of Engaged Behaviors for Students of CASE Teachers (n = 9)
M

SD

Range
(Min-Max)

AET

30.25

7.12

19.10-37.46

PET

32.24

8.54

19.31-43.72

OFT-M

23.48

5.07

17.96-32.07

OFT-V

16.68

4.48

10.24-25.86

OFT-P

3.87

2.31

1.22-8.63

Behavior

Objective Two
Describe the level of cognitive behavior of traditional and CASE certified
agriculture teachers.
Cognitive behavior of teachers was collected using the Florida Taxonomy of
Cognitive Behaviors instrument. During each of the three observations, the instrument
was completed and the teachers’ cognitive behavior across the six levels (Knowledge,
Comprehension, Application, Analysis, Synthesis, and Evaluation) was totaled. The
number of occurrences at each level was divided by the total number of behaviors
recorded during the observation, resulting in the percentage of teachers’ cognitive
behavior at each level.
The knowledge level of cognition was observed during the majority of each
observation. Traditional teachers displayed knowledge level behavior 57.27%, 50.63%,
and 60.07% of the time for each of the three observations. CASE teachers were similar,
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with 59.12%, 50.10%, and 58.15%. The comprehension level was the next most
observed level for both the traditional and CASE teachers. The knowledge,
comprehension, and application behaviors were reported in all three observations for both
traditional and CASE teachers. The analysis and synthesis cognitive levels were only
reported during one observation for both groups. Researchers did not observe any
behavior from the evaluation level during any of the observations for either group. Table
11 summarizes the mean percentage for each level of cognition at each of the three
observations.
Table 11
Percent of Time Each Level of Cognitive Behaviors was Observed (n = 18)
Traditional (n = 9)

CASE (n = 9)

Cognitive Level

Obs. 1
M%

Obs. 2
M%

Obs. 3
M%

Obs. 1
M%

Obs. 2
M%

Obs. 3
M%

Lower-Order

99.34

93.21

98.16

94.02

95.48

93.99

Knowledge

57.27

50.63

60.07

59.12

50.10

58.15

Comprehension

42.06

42.59

38.10

34.91

45.38

35.84

0.66

6.79

1.84

5.98

4.52

6.01

Application

0.66

5.24

0.56

5.98

4.52

2.53

Analysis

0.00

1.55

0.00

0.00

0.00

2.65

Synthesis

0.00

0.00

1.28

0.00

0.00

0.83

Higher-Order

The cognitive behavior of teachers in both groups was also described using the
cognitive weighting levels indentified by Miller (1989). Overall percentages of each
level of cognitive behavior were calculated by adding the number of occurrences of each
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behavior across all three observations and dividing by the grand total of behaviors for
each teacher and multiplying by the associated weight. Table 12 contains the data on the
cognitive behavior of traditional teachers. Knowledge behavior was observed an average
of 57.98% of the time, ranging from 47.48 to 67.65%. Cognitive weight for this level
was calculated at 5.80. The largest cognitive weight score for traditional teachers
occurred at the comprehension level with a value of 7.84. Comprehension was observed
an average of 39.18% of the time and ranged from 26.47% to 50.36%. Application
behavior was observed an average of 1.83% of the time, with a range of 0.00% to 5.88%.
The cognitive weigh for application was 0.55. Analysis behavior was found to have a
mean of 0.61%, with a range of 0.00 to 4.79, and a cognitive weight of 0.24. Synthesis
level behavior was observed an average of 0.40% of the time, ranging from 0.00% to
2.59%, with a resulting cognitive weight of 0.20. Evaluation behavior was not observed.
Lower-order behavior (Knowledge and Comprehension) comprised 97.16% of
observations, while higher-order behavior (Application, Analysis, Synthesis, and
Evaluation) were seen only 2.84% of the time. Traditional teachers had a total cognitive
behavior weight of 14.63.
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Table 12
Traditional Teachers’ Cognitive Behavior (n = 9)
M%

Cum %

Range
(min-max)

Weight
Value

Cognitive
Weight

Cum Cog
Weight

Knowledge

57.98

57.98

47.48-67.65

.10

5.80

5.80

Comprehension

39.18

97.16

26.47-50.36

.20

7.84

13.64

Application

1.83

98.99

0.00-5.88

.30

0.55

14.19

Analysis

0.61

99.60

0.00-4.79

.40

0.24

14.43

Synthesis

0.40

100.00

0.00-2.59

.50

0.20

14.63

Evaluation

0.00

100.00

0.00-0.00

.50

0.00

14.63

Cognitive Level
Lower-Order

Higher-Order

CASE teachers were found to have a total cognitive weight of 14.67.
Comprehension level behavior represented the largest portion of CASE teachers’
cognitive score with 7.84. CASE teachers exhibited comprehension level behavior
39.18% of the time, ranging from 26.47% to 50.36%. Their largest percent of time was
spent at the knowledge level with an average of 57.98%. This level ranged from 47.48%
to 67.65% and resulted in a cognitive weight of 5.80. Application behavior had a mean
of 3.90% and a cognitive weight of 1.17, while analysis behavior had a weight of 0.24.
The analysis level ranged from 0.00 to 4.79% with a mean of 0.61%. Synthesis was the
highest cognitive level attained by CASE teachers, representing 0.40% of behaviors.
Lower-order cognitive behavior represented 95.20% of CASE teachers’ behavior, with
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higher-order behavior making up the remaining 4.80%. Table 13 displays the results of
CASE teachers’ cognitive behavior.
Table 13
CASE Teachers’ Cognitive Behavior (n = 9)
M%

Cum %

Range
(min-max)

Knowledge

59.25

59.25

54.31-65.19

.10

5.92

5.92

Comprehension

35.95

95.20

25.20-44.62

.20

7.19

13.11

Application

3.90

99.10

0.00-12.50

.30

1.17

14.28

Analysis

0.61

99.71

0.00-5.51

.40

0.25

14.53

Synthesis

0.29

100.00

0.00-2.59

.50

0.14

14.67

Evaluation

0.00

100.00

0.00-0.00

.50

0.00

14.67

Cognitive Level

Weight
Value

Cognitive
Weight

Cum Cog
Weight

Lower-Order

Higher-Order

Objective Three
Compare the level of cognitive behavior exhibited by traditional and CASE
certified agriculture teachers.
Paired samples t-tests were conducted to compare the teachers’ weighted
cognitive scores and Cohen’s d was used to calculate and interpret effect size (Cohen,
1988). The research hypothesis stated that a significant difference exists between
traditional and case teachers at each of the six levels of cognitive behavior. Significance
was set a priori at .05. Results of each t-test are displayed in Table 14. The knowledge
and comprehension levels had t-values of -0.44 (p = .67) and 0.83 (p = .43) respectively.
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However, they did represent a small (d = 0.21, d = 0.43) sized effects. The t-values for
application and analysis synthesis were -1.00 (p = .35) and -0.01 (p = .99) with a medium
(d = 0.52) and a negligible (d = 0.01) effect. The t-value for synthesis was 0.22 (p = .84)
and the effect was negligible (d = 0.11). No value could be calculated for the evaluation
level because no behaviors were observed for either group. The null hypothesis stating
that no differences existed between the two groups in each of the six levels of cognitive
behavior was accepted for each level of cognition.
Table 14
Comparison of Teachers’ Cognitive Behavior Observed at Each Level (n = 18)
Traditional (n = 9)
Cognition Level

CASE (n = 9)

M

SD

M

SD

t

p

Knowledge

5.80

0.73

5.92

0.39

-0.44

.67

Comprehension

7.84

1.78

7.19

1.20

0.83

.43

Application

0.55

0.70

1.17

1.55

-1.00

.35

Analysis

0.24

0.63

0.25

0.73

-0.01

.99

Synthesis

0.20

0.60

0.14

0.43

0.22

.84

Evaluation

0.00

0.00

0.00

0.00

The researcher explored the differences further by comparing lower-order and
higher-order cognitive behaviors between traditional teachers and CASE teachers.
Traditional teachers had a lower-order weighted mean of 13.63 (SD = 1.13). CASE
teachers had a lower-order weighted mean of 13.12 (SD = 1.19). The t-value for lowerorder cognitive behavior was 0.90 (p = .40) and represented a small effect (d = .44).
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Weighted higher-order behavior for traditional teachers (M = 0.99, SD = 1.22) was
compared to CASE teachers (M = 1.56, SD = 2.13) resulting in a t-value of -0.75 (p =
0.47) and a small effect size (d = 0.33) (see Table 15). No significant differences (p <
.05) were found in lower- or higher-order cognitive behavior.
Table 15
Comparison of Teachers Lower- and Higher-order Cognitive Behavior (n = 18)
Traditional (n = 9)
Cognition Level

M

CASE (n = 9)

SD

M

SD

t

p

Lower-Order

13.63

1.13

13.12

1.19

0.90

.40

Higher-Order

0.99

1.22

1.56

2.13

-0.75

.47

The second research hypothesis for this objective stated there is a significant
difference in the mean cognitive behavior scores between traditional and CASE teachers.
Significance was set a priori at .05. Traditional teachers had a mean weighted cognitive
behavior score of 14.63 (SD = 0.89) and CASE teachers had a mean weighted score of
14.67 (SD = 1.07). A paired-samples t-test was used to compare the two groups (see
Table 16). The results indicated there was no difference in mean cognitive behavior
score between traditional and CASE teachers, t = -0.12 (p = .91), representing a
negligible effect (d = 0.01). The null hypothesis was accepted.
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Table 16
Comparison of Teachers’ Cognitive Behavior (n = 18)
Teacher Type

n

M

SD

t

p

Traditional

9

14.63

0.89

-0.12

.91

CASE

9

14.67

1.07

Objective Four
Compare the active engaged time (AET), passive engaged time (PET), and offtask behavior (OFT) of students enrolled in both traditional and CASE animal science
courses.
The first research hypothesis for this objective states there will be a significant
difference in the active engaged time of students in animal science courses taught by
traditional agriculture teachers than those taught by CASE certified teachers.
Significance was set a priori at .05. A paired-samples t-test was conducted to evaluate
the differences in AET (see Table 17). The results indicated that students in CASE
animal science courses (M = 30.22, SD = 7.12) spent significantly more time, t = -2.50 (p
= .04) actively engaged than those in traditional animal science courses (M = 20.09, SD =
8.97). This difference represents a large practical effect (d = 1.25). The null hypothesis
was rejected.
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Table 17
Comparison of Student Active Engaged Time (n = 18)
Group

n

M

SD

t

p

Traditional

9

20.09

8.97

-2.50

.04*

CASE
* p < .05

9

30.22

7.12

The second research hypothesis for this objective states there will be a significant
difference in the passive engaged time of students in animal science courses taught by
traditional agriculture teachers than those taught by CASE certified teachers.
Significance was set a priori at .05. A paired-samples t-test was conducted to evaluate
the differences in PET (see Table 18). The results indicated students in traditional animal
science courses (M = 47.14, SD = 8.17) spent significantly more time passively engaged,
t = 4.11 (p = .01) than those in CASE animal science courses (M = 32.24, SD = 8.54).
The difference represents a large practical effect (d = 1.78). The null hypothesis was
rejected.
Table 18
Comparison of Student Passive Engaged Time (n = 18)
Group

n

M

SD

t

p

Traditional

9

47.14

8.17

4.11

.01*

CASE
* p < .05

9

32.24

8.54

The third research hypothesis for this objective states there will be a significant
difference in the time off-task of students in animal science courses taught by traditional
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agriculture teachers than those taught by CASE certified teachers. Significance was set a
priori at .05. A paired-samples t-test was conducted to evaluate the differences in offtask behavior (see Table 19). The results indicated there was no difference, t = -1.33 (p =
.22) between students in traditional animal science courses (M = 40.46, SD = 5.19) than
those in CASE animal science courses (M = 44.03, SD = 7.86). Although the difference
was not significant, it did represent a medium-sized effect (d = 0.53). The null
hypothesis was accepted.
Table 19
Comparison of Student Off-task Behavior (n = 18)
Group

n

M

SD

t

p

Traditional

9

40.46

5.19

-1.33

.22

CASE

9

44.03

7.86

The researcher further explored off-task behavior by comparing the difference
between the traditional and CASE students for each of the three off-task behaviors
(motor, verbal, and passive). Significance was set a priori at .05. A paired-samples t-test
was used to examine the difference between the two groups. There were no significant
differences found between traditional and CASE students on off-task motor, t = -1.18 (p
= .27), off-task verbal, t = -1.17 (p = .28), or off-task passive, t = 1.76 (p = .12) behavior.
These differences did represent a large (d = 0.73), small (d = 0.40), and medium-sized
effect (d = 0.51) respectively. Table 20 provides the findings from all three t-tests.
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Table 20
Comparison of Student Off-task Behavior (n = 18)
Traditional (n = 9)

CASE (n = 9)

Behavior

M

SD

M

SD

t

p

OFT-M

20.80

4.15

23.48

5.07

-1.18

.27

OFT-V

14.67

5.58

16.68

4.48

-1.17

.28

OFT-P

4.98

2.04

3.87

2.30

1.76

.12

Finally, the researcher explored the difference between the traditional and CASE
students’ time on-task (AET & PET). Significance was set a priori at .05. A pairedsamples t-test was used to examine the difference between the two groups. There were
no differences found between traditional and CASE students’ time on-task, t = 2.09 (p =
.07). Results of the t-test can be seen in Table 21.

Table 21
Comparison of Student Time On-task (n = 18)
Group

n

M

SD

t

p

Traditional

9

67.23

5.68

2.09

.07

CASE

9

62.45

7.52

Objective Five
Describe the relationship between the level of cognitive behavior of teachers and
the active engaged time, passive engaged time, and off-task behavior of students.
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A Pearson Product-Moment Correlation was calculated to determine the
relationship between teachers’ cognitive behavior and the academic engagement of
students (AET, PET, and Off-Task). The correlation coefficient between cognitive
behavior and students’ active engaged time (AET) was negligible (r = .04) according to
Davis (1971). The correlation coefficient between cognitive behavior and students’ offtask (OFT) behavior was also negligible (r = -.08). A positive and low correlation (r =
.24) was found between cognitive behavior and students’ passive engaged time (PET).
Table 22 displays the results from the correlation.
Table 22
Pearson Product-Moment Correlations Between Teachers’ Cognitive Behavior and
Student Engagement (n = 18)
Variable

Cognitive Behavior

p-value

AET

.04

.89

PET

.24

.34

OFT

-.08

.76
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CHAPTER V
SUMMARY, CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS
Purpose
The purpose of this study was to investigate the impact the CASE curriculum had
on the academic engagement of students enrolled in animal science courses and the
cognitive behavior of agriculture teachers.
Research Objectives
For this study the following research objectives were used to guide the study:
1. Describe the active engaged time, passive engaged time, and off-task behavior of
students enrolled in both traditional and CASE animal science courses.
2. Describe the level of cognitive behavior of traditional and CASE certified
agriculture teachers.
3. Compare the level of cognitive behavior exhibited by traditional and CASE
certified agriculture teachers.
a. H0: There is no difference among each of the six levels of cognitive
behavior (H0 (1-6): μtraditional = μCASE; 1 = knowledge, 2 = comprehension, 3
= application, 4 = analysis, 5 = synthesis, 6 = evaluation).
b. H0: There is no difference in mean cognitive behavior scores between
traditional and CASE certified agriculture teachers (H0: μtraditional = μCASE).
4. Compare the active engaged time, passive engaged time, and off-task behavior of
students enrolled in both traditional and CASE animal science courses.
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a. H0: There is no difference in the active engaged time of students in
traditional and CASE animal science courses (H0aet: μtraditional = μCASE).
b. H0: There is no difference in the passive engaged time of students in
traditional and CASE animal science courses (H0pet: μtraditional = μCASE).
c. H0: There is no difference in the off-task behavior time of students in
traditional and CASE animal science courses (H0oft: μtraditional = μCASE).
5. Describe the relationship between the level of cognitive behavior of teachers and
the active engaged time, passive engaged time, and off-task behavior of students.
Limitations
Participants in this study were selected by the qualifying characteristic of the
CASE Agricultural Science-Animal certification. These participants were purposefully
matched with a traditional agricultural education teacher based on location, years of
experience, and school size. The number of teachers observed was limited by the
researcher’s time, resources, and those teachers willing to participate. The mortality of
participants in the case group further reduced the number of matched pairs that could be
compared. The findings of this study should not be generalized beyond similar
populations. The use of video recording to observer classrooms was also a limitation in
this study. Students who did not consent to participate were seated off camera and no
data could be collected on them. Other challenges stem from the fact that all teachers
were not teaching the same lesson or content during the classes that were observed
throughout the course of the study. It is possible that teachers utilize different
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instructional strategies depending on the topic, the resources they have available, and
their comfort level with the material.
Design of the Study
This study employed a quasi-experimental, static-group comparison design. Gall
et al. (2007) define quasi-experiments as an experimental study lacking random
assignment to groups. “This type of experiment, if carefully designed, yields useful
knowledge. However, you should be aware of the special problems that can arise when
individuals are not assigned randomly to groups” (p. 416). In this study, the static-group
comparison design was used. The static-group comparison design is characterized by the
use of treatment and control groups, and investigating the differences between them
through the use of a post-test.
Population and Sample
The target population for this study was identified as secondary agriculture
teachers who teach animal science and the students enrolled in those courses. Subjects
were part of a purposive sample created by matching teachers on selected characteristics.
Selection of teachers began by identifying CASE teachers who were certified in the
Agricultural Science-Animal pathway. Teachers in the CASE group were matched with
traditional agriculture teachers by location, years of experience, and school size. This
process resulted in nine teachers in each group who agreed to participate and returned
videos to the researcher.
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Instrumentation
For the purposes of this study two data collection instruments were used:
Behavioral Observation of Students in Schools (BOSS) and the Florida Taxonomy of
Cognitive Behaviors.
Cognitive behavior.
The cognitive behavior of teachers was obtained using the Florida Taxonomy of
Cognitive Behaviors (FTCB) (Brown et al., 1967). Simon and Boyer (1974) identify the
FTCB as a framework for observing and recording the cognitive behaviors of teachers in
the classroom. Direct observation through the use of time sampling was used to collect
data using the levels of cognition outlined by Bloom (1956). The FTCB is used to
categorize the cognitive behaviors observed during predetermined intervals of a teaching
session. The behaviors recorded include verbal communication, directed activities, and
written information the teacher uses throughout the class period.
Behavioral Observation of Students in Schools.
The Behavioral Observation of Students in Schools (BOSS) was used to describe
the academic engagement and off-task behavior of students through the use of direct
observation (Shapiro, 2011b). The BOSS consists of five categories of student behavior:
active engaged time, passive engaged time, off-task motor, off-task verbal, and off-task
passive. For this study the BOSS was used in a modified manner to describe the behavior
of all students in the classroom as opposed to an individual student. A momentary time
sampling method using 15-second intervals was employed for data collection. Shapiro’s
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(2011b) descriptions of student behavior were used to guide the researcher in the coding
process.
Data Collection
Data collection was conducted through the use of video recording. Teachers were
sent video cameras and asked to record three animal science courses. After recording,
teachers returned the videos to the researcher in digital format. The researcher and a
graduate assistant watched the videos and completed the two instruments (FTCB and
BOSS) simultaneously. The FTCB was completed using a pencil and paper copy of the
instrument for each observation by the graduate assistant. Behaviors were recorded from
the start of the class period (indicated by a bell) or from the beginning if the video of no
bell was audible and continued until students were dismissed or the video was shut off.
The BOSS was completed by the researcher in a similar way. Shapiro’s (2011b)
guidelines for completing the instrument were used. An audible timing device was used
notify the researcher of each new interval. The modified version of the BOSS was
entered into Qualtrics to reduce errors in data entry.
Descriptive data for teachers and schools were collected at the end of the project
using Qualtrics. Teachers reported these data (age, gender, race, years of experience,
highest level of education, school size, and agriculture program size) to verify the
similarities of the matched pairs and describe the sample. All non-responders were
emailed a reminder notice one week after they were sent the original email and link to the
instrument. This process was followed until data were obtained from all participating
teachers.
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Data Analysis
Data were analyzed using the Statistical Package for the Social Sciences (SPSS)
version 18.0 computer program for windows. Objectives one and two were completed
using descriptive statistics. Frequency counts and percentages were used to describe the
occurrence of each type of student behavior: AET, PET, OFT-M, OFT-V, and OFT-P.
Total academic engaged time was calculated by adding the total number of occurrences
of AET and PET. Total time off-task was calculated by adding the total number of
occurrences of OFT-M, OFT-V, and OFT-P. Percent of academic engaged time and time
off-task was also calculated
The FTCB was analyzed using frequencies for each level of cognition for each
observation. Totals from each level of cognition were summed to find the total number
of occurrences for each level of cognition and a grand total of behaviors. The percentage
for each cognitive level was calculated by dividing the total from each level by the grand
total of the teacher’s observed behaviors.
This objective was further explored through the use of a weighting system for the
levels of cognition (Miller, 1989; Newcomb & Trefz, 1978; Ulmer, 2005). The weighted
values increase as teachers progress through the levels cognition.
The third and fourth research objectives were analyzed using paired samples ttests to compare the means for the hypotheses. Sheskin (2004) identified the paired
samples t-test as an inferential statistical test that can be used when subjects are matched
on one or more variables. Significance for all tests was set a priori at 0.05.
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Objective five was completed using Pearson product-moment correlations.
Relationships were analyzed between teachers’ cognitive behavior scores and the
academic engaged time of students. Correlation coefficients with cognitive behavior
were reported for active engaged time, passive engaged time, and off-task behavior.
Summary of Findings
Objective one.
Active engaged time, passive engaged time, and three off-task behaviors were
measured using the BOSS. Differences were observed in the mean scores between the
two groups. Students in the traditional courses displayed on-task behavior during an
average of 67.23% (SD = 5.68) of intervals. Students in the CASE courses displayed ontask behavior during an average of 62.45% (SD = 7.52) of intervals. The researcher
found students in the traditional courses were off-task for an average of 40.46% (SD =
5.19) of intervals, while students in the CASE courses were off-task 44.03% (SD = 7.86).
Students in animal science courses taught by traditional agriculture teachers spent
the largest percentage of intervals passively engaged (M = 47.14, SD = 8.97), which
ranged from 36.17 to 58.02%. This was followed by off-task motor, with a mean of
20.80% (SD = 4.15) of intervals. Students in this group spent the least amount of
intervals passively off-task, with only 4.98% (SD = 2.04) of intervals in this category.
Statistics were also calculated for students in the group taught by CASE certified
teachers. Students in this group spent the largest percent of intervals passively engaged
(M = 32.24, SD = 8.54). Passive engagement ranged from 19.31 to 43.72%. This was
followed closely by active engaged time, which had a mean of 30.25% (SD = 7.12).
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Students in this group spent the least amount of time passively off-task, with only 3.87%
(SD = 2.31) of intervals in which this behavior was observed.
Objective two.
The cognitive behavior of teachers was collected using the Florida Taxonomy of
Cognitive Behaviors instrument. Analysis of the data revealed very little variation
among the two groups of teachers. Both groups displayed a majority of their cognitive
behavior in the lower-order thinking levels. The knowledge level of cognition was
observed during the majority of each observation. Traditional teachers displayed
knowledge level behavior 57.27%, 50.63%, and 60.07% of the time for each of the three
observations. CASE teachers were similar, with 59.12%, 50.10%, and 58.15%. The
comprehension level was the next most observed level for both the traditional and CASE
teachers. The researcher did not observe any behavior from the evaluation level during
any of the observations for either group.
The cognitive behavior of teachers in both groups was also described using the
cognitive weighting levels indentified by Miller (1989). Again, little variation was
found. Traditional teachers displayed knowledge behavior an average of 57.98% of the
time, ranging from 47.48 to 67.65%. Cognitive weight for this level was calculated at
5.80. The largest cognitive weight score for traditional teachers occurred at the
comprehension level with a value of 7.84. Comprehension was observed an average of
39.18% of the time and ranged from 26.47% to 50.36%. Application, analysis, and
synthesis made up the remainder of the behaviors observed, with a cumulative average of
2.84% and a cumulative cognitive value of 0.99. Lower-order behavior (Knowledge and
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Comprehension) comprised 97.16% of observations, while higher-order behavior
(Application, Analysis, Synthesis, and Evaluation) were seen only 2.84% of the time.
Traditional teachers had a total cognitive behavior weight of 14.63.
CASE teachers were found to have a slightly higher total cognitive weight, with a
score of 14.67. Comprehension level behavior represented the largest portion of CASE
teachers’ cognitive score with 7.19. They exhibited comprehension level behavior
35.95% of the time, ranging from 25.20% to 44.62%. Their largest percent of time was
spent at the knowledge level with an average of 59.25%. This level ranged from 47.48%
to 67.65% and resulted in a cognitive weight of 5.80. Application, analysis, and
synthesis made up the remainder of the behaviors observed, with a cumulative average of
4.80% and a cumulative cognitive value of 1.56. Lower-order cognitive behavior
represented 95.20% of CASE teachers’ behavior, with higher-order behavior making up
the remaining 4.80%.
Objective three.
Paired samples t-tests were conducted to compare the teachers’ weighted
cognitive scores. The knowledge and comprehension levels had t-values of -0.44 (p =
.67) and 0.83 (p = .43), respectively. The t-values for application, analysis, and synthesis
were -1.00 (p = .35), -0.01 (p = .99), and 0.22 (p = .84). No value could be calculated for
the evaluation level because behaviors were not observed for either group. The results
indicated there was no significant difference (p < .05) between the two groups at any
level of the FTCB.
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The researcher explored the differences further by comparing lower-order and
higher-order cognitive behaviors between traditional teachers and CASE teachers. The tvalue for lower-order cognitive behavior was 0.90 (p = .40) while the t-value for higherorder behavior was -0.75 (p = .47) No significant differences (p < .05) were found in
lower- or higher-order cognitive behavior.
The mean cognitive behavior scores between traditional and CASE teachers were
also analyzed. A paired-samples t-test was used to compare the two groups. The results
indicated there was no difference in mean cognitive behavior score between traditional
and CASE teachers, t = -0.12 (p = .91).
Objective four.
The first research hypothesis stated there was a significant difference in active
engaged time (AET) between the two groups. A paired-samples t-test was conducted to
evaluate the differences in AET. The results indicated students in CASE animal science
courses (M = 30.22, SD = 7.12) spent significantly more time, t = -2.50 (p = .04) actively
engaged than those in traditional animal science courses (M = 20.09, SD = 8.97). The
null hypothesis was rejected in favor of the research hypothesis.
A second paired-samples t-test was conducted to evaluate the differences in
passive engaged time (PET). The research hypothesis stated there was a significant
difference in PET between the two groups. The results indicated students in traditional
animal science courses (M = 47.14, SD = 8.17) spent significantly more time passively
engaged, t = 4.11 (p = .01) than those in CASE animal science courses (M = 32.24, SD =
8.54). The null hypothesis was rejected in favor of the research hypothesis.
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The third research hypothesis states there will be a significant difference in the
time off-task of students in animal science courses taught by traditional agriculture
teachers than those taught by CASE certified teachers. A paired-samples t-test was
conducted to evaluate the differences in off-task behavior. The results indicated that
there was no difference, t = -1.33 (p = .22) between students in traditional animal science
courses (M = 40.46, SD = 5.19) than those in CASE animal science courses (M = 44.03,
SD = 7.86). The null hypothesis was accepted.
The researcher further explored off-task behavior by comparing the difference
between the traditional and CASE groups on each of the three off-task behaviors (motor,
verbal, and passive). A paired-samples t-test was used to examine the difference between
the two groups. There were no differences found between traditional and CASE teachers
on off-task motor, t = -1.18 (p = .27), off-task verbal, t = -1.17 (p = .28), or off-task
passive, t = 1.76 (p = .12) behavior. Additionally, the time on-task was explored. A
paired-samples t-test was used to examine the difference between CASE and traditional
teachers. There was no significant difference t = 2.09 (p = .07) between the traditional
teachers (M = 67.23, SD = 5.68) and CASE teachers (M = 62.45, SD = 7.52).
Objective five.
A Pearson Product-Moment Correlation was calculated to determine the
relationship between teachers’ cognitive behavior and the academic engagement of
students (AET, PET, and Off-Task). The correlation coefficient between cognitive
weight and students’ active engaged time (AET) was negligible (r = .04) according to
Davis (1971). The correlation coefficient between cognitive weight and students’ off-
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task (OFT) behavior was also negligible (r = -.08). A positive and low correlation (r =
.24) was found between cognitive weight and students’ passive engaged time (PET).
Conclusions and Implications
Teachers who participated in this study represented nine different states from
across the country. There was an even distribution of male and female teachers and an
equal number of teachers with bachelor’s and master’s degrees. There was no variation
in race, with all teachers reporting they were white. There was a wide range of ages from
23 to 47 years and 2 to 25 years of experience. These teachers worked in programs
ranging from 43 to 550 students. Therefore, it can be concluded this sample represents a
wide range of teachers and programs from across the country on all variables except race.
Conclusions: Objective one.
The students in both CASE and traditional courses spent the majority of their time
on-task. Students were on-task for an average of more than 60% of the intervals.
However, the ratio of on-task to off-task behavior was less than 2:1. Students in both
groups were found to be off-task for more than 40% of the intervals. The majority of this
off-task behavior was found to be instances of motor activity, either out of their seat or
other motions not related to the instructional task. The findings about students’ time ontask versus time off-task are at odds with the literature on this subject. Most studies of
traditional education classrooms indicate a range of 70% to 96% time on-task (DuPaul et
al., 2004; Hintze & Matthews, 2004; Spanjers, Burns, & Wagner, 2008).
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Implications: Objective one.
Shapiro (2011a) describes time on-task as the most significant behavior that can
be observed using the BOSS instrument. Given the links between student achievement
and engagement rates (Resnick, 2007; Greenwood, 1991), the levels of academic
engagement could be areas of concern. However, caution must be used when evaluating
videos of classroom teaching and student behavior because video is unable to capture
everything that is happening in the classroom (Stigler, Gallimore, & Hiebert, 2000).
Students who did not agree to participate in the study or who were positioned off camera,
due to the constraints of the classroom and video equipment provided, were not included
in the researcher’s observations. The ability to only record what could be observed could
have an effect on the results from the BOSS instrument. The researcher noticed instances
of on- and off-task behavior from students out of view of the camera that might have
impacted the results of this study.
Conclusions: Objective two.
Traditional and CASE teachers spent the vast majority of their time at lower-order
cognitive levels. There was little variation observed between the individual observations
of the traditional and CASE teachers. Teachers in this study averaged between 95% and
97% of their behaviors in the lower-order thinking levels. These findings are much
higher than previous studies by Ulmer (2005) and Cano and Metzger (1995) who
reported agriculture and horticulture teachers at the high-school level average 83% to
84% at the lower-order levels. The amount of higher-order thinking exhibited by
teachers in this study was much lower than similar studies of secondary teachers
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including those studies at the college level (Ball & Garton, 2005; Stup, Bish, & Allen,
1997; Whittington, 1995). However, studies using the FTCB have found some college
professors spend as much as 98% at the lower-order thinking levels (Miller, 1989;
Whittington, 1995).
Implications: Objective two.
The data from this study seems to suggest even though teachers are working with
relatively small groups of students in an advanced subject matter, they are still teaching at
the lower levels of cognition. Even with the addition of a rigorous curriculum like
CASE, teachers were still unable to move students into the higher-order levels of
cognition. Lambert, Velez, & Elliot (2012) suggest this could be due to the stage of
adoption the teacher is at with his or her curriculum. The majority of teachers were in
their first or second year of using the curriculum, indicating teachers might still be
adjusting to the curriculum and determining what components they are able to use
effectively and which parts they will leave out.
Conclusions: Objective three.
The matched pairs of teachers in this study were selected on the characteristics of
location, years of experience, and school size. In addition to these characteristics, data
were also gathered on the institution where the teachers received their undergraduate
teacher education training, size of their agriculture program and their age. The CASE
and traditional teachers were found to match closely on these characteristics. When
examining their undergraduate training, the researcher found all but three pairs received
their training at the same institution and the remaining three received their training in the
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same state. The similarity of the two groups allows the researcher to conduct a more
powerful statistical analysis than would be possible with unmatched groups (Sheskin,
2004).
Teachers’ cognitive behaviors were compared in multiple ways to determine if the
implementation of the CASE curriculum had any effect on teachers’ behavior. When
compared at each individual level of cognition no significant differences were found.
The two groups were also compared on the summated lower-order and higher-order
levels as well. Again no significant differences were found. Finally, total weighted
scores were compared. Even though CASE teachers were found to have a slightly higher
weighted mean cognitive score, no significant differences were found.
Implications: Objective three.
Previous studies indicate CASE teachers are more confident to integrate science
and math content into their courses as a result of their training to use the CASE
curriculum (Ulmer et al., 2012). However, the findings from this study indicate this
content is still being taught at the lower levels of cognition. The CASE Institutes appear
to have no impact on the way teachers incorporate higher-order thinking into their animal
science courses. Other studies indicate cognitive behavior can be changed as a result of
professional development (Whittington, 1998), but it is unclear if that is the goal CASE
has set for teachers using the curriculum.
Conclusions: Objective four.
Statistical analysis indicated the use of the CASE curriculum had a significant
impact on the academic engagement of students. While no differences were seen in the
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amount of time on-task of students in CASE and traditional courses, the way in which
time was distributed did vary. Students in CASE courses were found to spend
significantly more time actively engaged than students in traditional courses. CASE
students spent just over 10% more intervals actively engaged. Conversely, students in
traditional courses were found to spend significantly more time passively engaged in their
courses. The difference between the two groups indicated nearly 15% more intervals
passively engaged for students in traditional courses. When looking at the amount of
time students spent off-task no significant differences were found. Students in both
groups spent nearly the same percentage of intervals in each of the three categories of
off-task behavior.
Implications: Objective four.
The differences in engaged time for students is a point of interest. Fredricks et al.
(2004) reported behavioral engagement measurements such as this one are correlated
highly with student achievement scores. Use of the CASE curriculum did not result in
more time on-task for students in this study. However, students’ levels of active
engagement were higher. The increased levels of active engagement were possibly a
result of the use of the CASE curriculum. Carroll’s (1963) Model of School Learning
and Shapiro (2011a) suggest students who spend more time actively engaged are more
likely to learn the material and perform better on subsequent assessments of content
knowledge. While students’ gains in behavioral engagement were found in this study,
Velez, Lambert, and Elliot (2012) found no changes in CASE students’ cognitive
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engagement. To date no studies have been found that have investigated students
emotional engagement when using the CASE curriculum.
Conclusions: Objective five.
The findings in this study indicated a low, positive relationship between teachers’
overall cognitive weight and students’ passive engagement. Negligible relationships
were found between cognitive weight and active engaged time as well as time off-task. It
can be concluded from these findings that the cognitive level teachers use is unrelated to
students’ behavior. Fredricks et al. (2004) report teacher support, peers, classroom
structure, autonomy support, and task characteristics have been found to influence
students’ engagement in the classroom.
Implications: Objective five.
The study of student engagement is important as it relates to achievement and
learning. Teachers’ cognitive behavior, however, does not appear to be related. The low
and negligible correlations seen in this study indicate that the improvement of teachers’
cognitive behavior and student engagement are two issues which must be addressed
independently of each other.
Recommendations
1. While it was found the CASE curriculum can improve the active engagement
rates of students, the amount of time students spent on-task was below the levels
observed in core subject classrooms. As more pressure is placed on agriculture
programs to contribute to the achievement of students, teachers need to be aware
of how students are spending their time in the classroom. It is important to note
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the use of the CASE curriculum did not decrease the amount of time students
spend off-task. This indicates teachers must discover alternative strategies for
keeping students engaged in their classrooms.
2. Classroom teachers and teacher educators need to find ways to increase the
cognitive level of instruction in agricultural education. This study, as well as
those by Cano and Newcomb (1990), and Ewing and Whittington (2007), and
Ulmer (2005), have brought to light the lack of higher-order thinking in
agricultural education. Research has demonstrated that instruction in thinking
skills can significantly improve the quality of student thinking. Agriculture
teachers need to recognize the opportunity to develop students’ higher-order
thinking skills through application and connection to real world problems.
3. Agriculture teachers should be made aware of the importance of their cognitive
behavior and student engagement rates through professional development or
continuing education opportunities. Other researchers (Cano & Metzger, 1995;
Ulmer, 2005; Whittington, 1995) have stressed the need to continue agriculture
teachers’ professional development in the use of higher-order thinking strategies.
Student engagement should be added as well due to the low engagement rates
observed in this study.
4. The CASE Institute staff should investigate the importance placed on students’
higher-order thinking throughout their 10 day training.
5. CASE staff should also consider evaluating their institute to determine if their
goals, especially those of incorporating higher-order thinking, are being met.
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Recommendations for Research
1. Given the small population of this study and the limited generalizability, the study
should be replicated with a larger population. This will continue to develop the
body of knowledge surrounding the cognitive behaviors of agriculture teachers
and the academic engagement of students in those courses.
2. Studies should be conducted to investigate the impact of the CASE curriculum on
student achievement in agricultural education. While preliminary data from this
study suggest that increased rates of student active engagement might result in
better performance on student achievement tests, actual results are unknown.
3. True experimental design could be used in future studies to explore the impact of
the CASE curriculum on teachers’ cognitive behavior and student engagement.
Teachers could be identified and observed for one year to identify their current
level of cognitive behavior and student engagement. A portion of those teachers
could then be randomly selected to participate in a CASE Institute during the
summer as the treatment group. All teachers could then be observed during their
second year to determine if any effects could be attributed to the CASE
curriculum and training.
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Appendix A
Agricultural Education Teacher Recruitment Email

Dear <teacher>,
Your agriculture program was selected as a potential study site for a research project.
This study is being conducted by Phillip Witt and Dr. Jonathan Ulmer at Texas Tech
University. The goal of this study is to better understand instruction and what keeps
students actively engaged in agriculture science programs.
In order to accomplish this we would like to send you a digital video camera to record
three of your advanced animal science classes. This eliminates the need to have a
researcher sit in your classroom and is less disruptive for the students. After each of the
three scheduled recording you would save the video to a flash drive and then return it and
the equipment after the three recordings. We will also need your help in securing
parental consent and consent from your building administrator. As former high school
teachers we realize that you have a very busy schedule and appreciate your consideration
of this project.
You need to know that your participation is totally voluntary. Your identity, as well as
that of your students, will remain confidential and all videos will be destroyed when the
study is complete.
It is only with generous support from teachers like you that our research can be
successful. If you have any questions about the study or do not teach an animal science
course please contact Phillip Witt at phillip.witt@ttu.edu. We will send you more
information and consent forms in the mail formally requesting your participation. Thank
you for your time and consideration of this project.
Sincerely,

Dr. Jonathan Ulmer
Phillip Witt
Agricultural Education and Communications
Texas Tech University
Box 42131
Lubbock, Texas 79409
806.742.2816
jon.ulmer@ttu.edu phillip.witt@ttu.edu
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Appendix B
Agricultural Education Teacher Consent Form
Dear <teacher>,
Your agriculture program was selected as a potential study site for a research project.
This study is being conducted by Phillip Witt and Dr. Jonathan Ulmer at Texas Tech
University. The goal of this study is to better understand classroom instruction and what
keeps students actively engaged in agriculture science programs.
We are asking for your participation in this study and permission to record your advanced
animal science class. We are not asking you or your students to do anything different.
Our goal is to observe three normal class periods causing as little disruption as possible.
The only difference will be the presence of our video camera. Researchers will not be
present at any time.
While your role in this project is vitally important it will require only a limited amount of
time on your part. First, you will be asked to hand out parental consent and student
assent forms and return them to us. Then we will send you a video camera along with
instructions for recording your class. Finally, we will ask you to save the videos to a
flash drive that we provide and return it and the equipment back to us. All mailings will
be prepaid and you should not have any expenses associated with this study.
We don’t expect you or your students to encounter any risks other than those experienced
in everyday life. Your privacy and that of your students’ is very important to us. The
recordings of your class will not be viewed by anyone outside of our research team. We
will not ask for students’ names and will never attempt to identify who they are. All
information that we collect about you and your class will remain completely confidential.
In any report we may publish, we won’t report individual behaviors, only overall
behavior for the group. Your participation in this study is completely voluntary and you
can choose to end your participation at anytime. If you are willing to participate please
complete the attached consent form and return it in the enclosed envelope.
The researchers conducting this study are Dr. Jonathan Ulmer and Phillip Witt. They
may be reached by email at jon.ulmer@ttu.edu or phillip.witt@ttu.edu or by phone at
(806) 742-2816. For questions about your student’s rights as a subject, contact the Texas
Tech University Institutional Review Board for the Protection of Human Subjects, Office
of the Vice President for Research, Texas Tech University, Lubbock, Texas 7409. Or,
you can call (806) 742-2064.
Sincerely,
Dr. Jonathan Ulmer
jon.ulmer@ttu.edu

Phillip Witt
phillip.witt@ttu.edu
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Thank you for your thoughtful consideration on this matter.
If you are willing to record you class and help our research team please sign your name
below and return this form in the self addressed stamped envelope.
Thank you for your participation.
___________________________________ _______________________________
Signature
Date

This consent form is not valid after June 30, 2012.
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Appendix C
Request for Student Participation Script

Address students:
The Agricultural Education Department at Texas Tech University in Lubbock, TX would
like to invite each of you to participate in a study investigating teaching and learning in
agriscience classrooms across the country. We hope that you are willing to help us, by
allowing us to video record you classroom. You are not being asked to do anything
different during you agriculture class. Our goal is to observe a normal class period. The
only difference will be the presence of our video camera. Researchers will not be present
at any time.
Your participation is completely voluntary. You can choose not to participate or decide to
stop participating at any time. If you choose not to participate your teacher might ask
you to sit so that you will not be recorded by the camera. Even though you are positioned
off camera your voice might still be recorded but the researchers assure you that no data
will be collected on anything that you say. Your ag teacher or any other adults at your
school will not see these videos and researchers will not even ask for your name. Before
you can participate, your parent or guardian must consent to your participation and you
must also agree to participate. This means that you will need to take home the parental
consent form that your ag teacher will hand out to be signed. You will also be given a
consent form to read sign if you choose to participate. If you have any questions about
the study please ask your teacher or contact the researchers using the information found
on the consent form.
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Appendix D
Parental Consent Form
Dear Parent/Guardian,
Your student is invited to be a subject in a research project on teaching and learning.
This form describes the project and what will be asked of your student. Please read over
it carefully and let us know if you have any questions.
The purpose of this research is to better understand what keeps students engaged in
agriculture classrooms. We are asking permission to record your student’s agricultural
education class. Only three recordings will be made during the month of November.
Your student is not being asked to do anything different during their agriculture class.
Our goal is to observe a normal class period. The only difference will be the presence of
our video camera.
We don’t expect your student to encounter any risks other than those experienced in
everyday life. Your student’s privacy is very important to us. The recordings of you
student’s class will not be viewed by anyone outside of our research team. We will not
ask for their name and will never attempt to identify who they are. In any report we may
publish, we won’t report individual behavior, only the overall behavior for the group.
Your students’ participation is completely voluntary. You or your student can decide
right now that you don’t want to participate and that is okay. You or your student can
request at any time to end their participation. Whether or not your student participates
will not affect you or your student’s grade, the relationship with your student’s school or
the agriculture program. If you or your student decides against participation, the camera
or your student will be placed in the room so that they will not be seen on camera. Even
though it their voice might be recorded NO data will be collected.
The researchers conducting this study are Dr. Jonathan Ulmer and Phillip Witt. They
may be reached by email at jon.ulmer@ttu.edu or phillip.witt@ttu.edu or by phone at
(806) 742-2816. For questions about your student’s rights as a subject, contact the Texas
Tech University Institutional Review Board for the Protection of Human Subjects, Office
of the Vice President for Research, Texas Tech University, Lubbock, Texas 7409. Or,
you can call (806) 742-2064.
Signature of Parent/Guardian: __________________________

Date: _____________

Parent/Guardian printed name _________________________________
Name of Student: ___________________________________________
This consent form is not valid after June 30, 2012.
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Appendix E
Student Assent Form

The Agricultural Education Department at Texas Tech University is asking for you help
with a research project. We are interested in learning more about students in agriculture
classrooms around the country. We are asking you to allow us to videotape you in your
classroom during a normal day. This will give us a chance to learn more about what
students are like in an agriculture science class.
The choice to participate in this project is yours. If you do not want to be recorded that is
okay. There is no penalty for not participating, but we may ask your teacher to move
where you sit so that you will not be on camera. Even though you are positioned off
camera your voice might still be recorded, but the researchers assure you that no data will
be collected on anything that you say.
If you are willing to be recorded and help our research team please sign your name
below.

___________________________________
Signature
___________________________________
Date

This consent form is not valid after June 30, 2012.
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Appendix F
Florida Taxonomy of Cognitive Behaviors (Instrument)

1.1 Knowledge of Specifics
0

5

10 15

20 25 30 35 40 45

1. Reads
2. Spells
3. Identifies something by name
4. Defines meaning of a term
5. Gives a specific fact
6. Tells about an event

1.2 Knowledge of ways and means of dealing with specifics
7. Recognizes symbol
8. Cites a rule
9. Gives chronological sequence
10. Gives steps of process, describes method
11. Cites trend
12. Names classification system or standard
13. Names what fits given class. system or standard
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1.3 Knowledge of universals and abstracts
14. States generalized concept or idea
15. States a principle, law, or theory
16. Tells about organization or structure
17. Recalls name of principle, law, or theory
2.0 Translation
18. Restates in own words or briefer terms
19. Gives concrete examples of an abstract idea
20. Verbalizes from a graphic representation
21. Translates verbalization into graphic form
22. Translates fig. statements into lit. statements
23. Translates foreign lang. into Eng. or vice versa
3.0 Interpretation
24. Gives reason (tells why)
25. Shows similarities and differences
26. Summarizes or conc. from obs. of evidence
27. Shows cause and effect relationship
28. Gives analogy, simile, metaphor
29. Performs a directed task or process
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4.0 Application
30. Applies previous learning to new situations
31. Applies principle to new situation
32. Applies abstract know. in a practical situation
33. Identifies, selects, and carries out a process
5.0 Analysis
34. Distinguishes fact from opinion
35. Distinguishes fact from hypothesis
36. Distinguishes conc. from supporting statements
37. Points out unstated assumption
38. Shows interaction or relation of elements
39. Points out particulars to justify conclusions
40. Checks hypotheses with given information
41. Distinguishes relevant from irrelevant statements
42. Detects error in thinking
43. Infers purpose, point of view, thoughts, feelings
44. Recognizes bias or propaganda
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6.0 Synthesis (Creativity)
45. Reorganizes ideas, materials, processes
46. Produces unique communication, divergent idea
47. Produces a plan, proposed set of operations
48. Designs an apparatus
49. Designs a structure
50. Devises a scheme for classifying information
51. Formulates hypotheses, intelligent guesses
52. Makes deductions from abstract symbols, prop.
53. Draws inductive generalization from specifics

7.0 Evaluation
54. Evaluates something from evidence
55. Evaluates something from criteria
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Appendix G
Behavioral Observation of Students in Schools (Instrument)
Course observed:
Date:
Observer:
Time of Observation:

Subject:
Setting:
Interval Length:
Other:

Moment
AET
PET
Partial
OFT-M
OFT-V
OFT-P

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

S

Moment
AET
PET
Partial
OFT-M
OFT-V
OFT-P

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

S

Moment
AET
PET
Partial
OFT-M
OFT-V
OFT-P

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

S

Moment
AET
PET
Partial
OFT-M
OFT-V
OFT-P

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

S

Moment
AET
PET
Partial
OFT-M
OFT-V
OFT-P

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

S
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Course observed:
Date:
Observer:
Time of Observation:

Subject:
Setting:
Interval Length:
Other:

Moment
AET
PET
Partial
OFT-M
OFT-V
OFT-P

76

77

78

79

80

81

82

83

84

85

86

87

88

99

90

S

Moment
AET
PET
Partial
OFT-M
OFT-V
OFT-P
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96

97
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100

101
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103

104

105

S

Moment
AET
PET
Partial
OFT-M
OFT-V
OFT-P
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107

108

109

110

111

112

113

114

115

116

117

118

119

120

S

Moment
AET
PET
Partial
OFT-M
OFT-V
OFT-P
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125

126

127

128
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130

131

132

133

134

135

S

Moment
AET
PET
Partial
OFT-M
OFT-V
OFT-P
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143
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147

148

149

150

S
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Course observed:
Date:
Observer:
Time of Observation:

Subject:
Setting:
Interval Length:
Other:

Moment
AET
PET
Partial
OFT-M
OFT-V
OFT-P

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

S

Moment
AET
PET
Partial
OFT-M
OFT-V
OFT-P
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167

168

169
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171
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176

177

178

179

180

S

Moment
AET
PET
Partial
OFT-M
OFT-V
OFT-P
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182

183

184

185

186

187

188

189

190

191

192

193

194

195

S

Moment
AET
PET
Partial
OFT-M
OFT-V
OFT-P

196

197

198

199

200

Total
Intervals
Observed

AET
PET
OFT-M
OFT-V
OFT-P

Class Observation Data
% AET
% PET
% OFT-M
% OFT-V
% OFT-P
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Appendix H
Letter and Directions for Participating Teachers
Dear Teacher,
Thank you again for participating in our study. We are excited to learn more about
instruction and student engagement in agriculture science programs. This package should
contain everything you need to participate in our research project. Our goal is to have
you record three lessons of your animal science course. Three consecutive lessons would
be ideal but we realize that things come up that might prevent you from recording on a
given day. There is some flexibility about when you choose to record your videos, but
please attempt to have all three recorded no later than March 2nd.
Please take a few minutes to look through the box and familiarize yourself with the
equipment. You should find the Flip camera, tripod, extra batteries, a portable flash
drive, student and parent consent forms, and the return mailing label. The camera quick
start guide is included in the box and gives you directions for operating the camera and
connecting it to your computer. Once you are comfortable with the equipment you are
ready to start the recording process. Remember that if you have any question about the
equipment or the recording process you can contact Phillip Witt by phone at 417-4591424 or 806-742-2816 or by email at phillip.witt@ttu.edu at any time. Please don’t
hesitate to ask if you have questions.
When all three videos have been successfully recorded and saved to the flash drive you
are almost done. We ask that you place the camera, tripod, flash drive, and consent forms
into the box then seal it and affix the prepaid return mailing label. When we receive your
equipment you will receive a confirmation email to let you know that everything arrived
and thanking you for your help.
We cannot thank you enough for your participation in this study, without your
cooperation projects like this would not be possible. If you have any questions or
concerns about the study or wish to end you participation, we can be reached by email at
jon.ulmer@ttu.edu or phillip.witt@ttu.edu or by phone at (806) 742-2816. For questions
about your student’s rights as a subject, contact the Texas Tech University Institutional
Review Board for the Protection of Human Subjects, Office of the Vice President for
Research, Texas Tech University, Lubbock, Texas 7409. Or, you can call (806) 7422064.
Sincerely,
Dr. Jonathan Ulmer
jon.ulmer@ttu.edu

Phillip Witt
phillip.witt@ttu.edu
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The Recording Process – Please Read
1. Find the best spot to place the camera.


The camera should be placed so that it will record all students who filled
out consent forms so that we can see their faces. When setting up the
camera place it as high in the room as possible so that it looks down on the
class and students in the back will not be obstructed from view.



Please make sure that any student who did not return consent forms is
positioned off camera. Be sure to think about the activities that you have
planned for class when deciding on placement so that students without
consent forms remain off camera. Discuss with the advanced animal
science students the process for recording the classes and where they will
be sitting during the recording.



When you believe that you have found the best spot take a trial run.
Record a few minutes of an empty classroom. As it is recording walk
around the so that you can determine the limits of the camera. Watch the
video to determine if the placement will work.

2. Making the Recordings


We need to capture three class periods of the animal science class. For
each class recording you will follow the same process. We would like to
have as little time as possible between recording dates but understand that
things may come up that might prevent you from recording.



Step one is to put new batteries into the camera before class starts.
Instructions for this can be found in the Flip quick start guide.



Step two is to make sure the memory is completely empty on the Flip
camera. See the quick start guide for directions if necessary.



Step three, return the camera to the tripod and check that it is positioned in
the ideal position that you have predetermined.



Step four, as students come in for class make sure that they are seated in
the room according to their consent forms
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Step five, start recording as soon as students are seated. Please record the
entire class period. We want to observe all aspects of the class, such as
classroom instruction, individual or group work and even general
housekeeping items. The camera that you have received only holds 1 hour
of video. If your class is more than 50 minutes long simply start at the
beginning of class and record as long as possible. End recording after
students have been dismissed.

3. Saving the Recordings


When the recording is finished, the video must be removed from the
camera before the next class can be recorded. This can be done through a
series of simple steps.



First plug the flip camera into the computer using the built in USB drive.



Then, plug in the flash drive that was also provided to you. (If you only
have one available USB port then you will need to save the video to the
computer, then plug in the flash drive and move the video onto it.)



Open “My Computer” and locate the Flip camera labeled “FLIPVIDEO.”
Locate the folder labeled “DCIM.” Within this folder you will find the
video file that you have recorded. Right click on the video name and
rename it using your school name and the date. (example: TexasTech_Jan10)



Right click the video and select “COPY.” Do not delete the video from
the camera yet.



Locate the flash drive on your computer and paste the video into the flash
drive.



Remove the Flip camera and confirm that the video was successfully
copied to the flash drive. If so, delete the video from the Flip camera for
the next recording.



Return to part 2 and follow these steps for each recording.
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Appendix I
Sample of Completed BOSS Instrument
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Appendix J
Teacher Email for the Demographic Information Instrument
<Teacher>,

Thank you so much for your participation in this project. I have received your videos and
am in the process of watching them and collecting data. The last thing that we need is to
collect a little demographic information about you and your program. When it is
convenient we would like you to follow this link and take a few seconds to answer eight
demographic questions. http://tlpdc.qualtrics.com/SE/?SID=SV_3CqFM7C64gzDMGg
I also want to sincerely thank you for the effort that you took to participate in this study.
Observational studies are challenging, but there are many benefits from being able to
actually look into classrooms. As soon as we have all the data collected I will be
preparing a document about what we have found. I will send that to you, and all the
teachers who have participated, so that you can see the benefits of participation and can
share the findings with anyone who might be interested.
Thanks,

Dr. Jonathan Ulmer
Phillip Witt
Agricultural Education
Texas Tech University
Box 42131
Lubbock, Texas 79409
806.742.2816
jon.ulmer@ttu.edu phillip.witt@ttu.edu
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Appendix K
Demographic Information Qualtrics Instrument
What is your current age?
 (Dropdown List)

What is your gender?
 Male
 Female

What is your race?








White/Caucasian
African American
Hispanic
Asian
Native American
Pacific Islander
Other

What is your highest level of education?





Bachelors
Masters
Specialist
Doctoral

At which institution(s) did you receive your teacher training?

Including this year, how many years have you been teaching?
 (Dropdown List)
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What is the approximate number of students in your high school?

What is the number of students in your agriculture program?

Please enter your name so that we know who has responded.
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Appendix L
IRB Approval Letter
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