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Abstract 

While shown to be less effective than active learning strategies, traditional methods of content 
delivery in post-secondary classrooms are the most prominent. Flipped classrooms, an example of 
an active learning approach, have been shown to be effective in long-term student outcomes. Team-
Based Learning (TBL), a specific application of the flipped approach, has been linked to an 
increase in student performance, engagement, and satisfaction. TBL emphasizes the application of 
content knowledge through structured problem solving and decision making activities. The 
capstone farm management course at Iowa State University was recently restructured to implement 
TBL. This course revision sought to emphasize the development of skills necessary for success in 
an evolving workforce. The purpose of this study was to examine student perceptions concerning 
their attitudes and beliefs about learning, their motivation to learn, and their professional 
development through critical thinking. Pretest and posttest measures were compared and showed 
statistically significant increases across all three areas. These results offer valuable insight for the 
adoption of student-centered teaching methods, specifically TBL. Further examination of this 
teaching method compared to traditional teaching methods is warranted and recommended.  
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Introduction and Literature Review 

Lecturing and other teacher-centered instructional approaches are frequently utilized in 
secondary and post-secondary settings (Balschweid, Knobloch, & Hains, 2014; Smith, Rayfield, & 
McKim, 2015). In a national study of secondary agricultural education programs concerning the 
effectiveness of instructional activities, Smith, Rayfield, and McKim (2015) found that a majority 
of agricultural education teachers devoted most of their class time to lecturing. Puzzlingly, those 
same teachers reported the effectiveness of lecturing to be relatively low (Smith et al., 2015). 
Balschweid, Knobloch, and Hains (2014) noted many faculty members perceive teaching as 
lecturing and that sentiment is “…embedded in their schema” (p. 163). Based on this preconception 
it may be difficult for faculty members to apperceive other methods of instruction. Whittington and 
Newcomb (1993) recommended that “[p]rofessors make conscientious changes in their current 
teaching methodology to reach the cognitive levels to which they aspire for their instruction” (p. 
61). Implementing active learning techniques, more specifically a flipped classroom model, may 
prove useful in improving cognitive levels reached and eliminate the sole reliance on lecture 
methods.  
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Flipped classrooms have garnered much attention at all levels of academic instruction in 
recent years (Barkley, 2015; Bishop & Verleger, 2013). The increased traction of flipped learning 
in higher education may be explained by a focused effort by instructors to reach higher cognitive 
levels in student learning processes, increase student engagement, and ensure the development of 
skills desired by employers (Espey, 2010; Lamm, Carter, & Melendez, 2014; Tucker, 2012). The 
flipped classroom has also received considerable attention within agricultural education (Barkley, 
2015; Conner et al., 2014a; Conner et al., 2014b; Gardner, 2012; McCubbins, Paulsen, & Anderson, 
2016). While the popularity may be relatively new, flipped classrooms have existed for several 
decades in some manner or another (Chen, Wang, Kinshuk, & Chen, 2014). When implementing 
the flipped approach to teaching, instructors provide basic, introductory content to students prior to 
a face-to-face class session so that class time is available for meaningful learning activities (Enfield, 
2013). Enfield (2013) suggested group discussions, demonstrations, projects, and team building 
were advantages of the flipped classroom. In the flipped model, students interact with peers and 
the instructor as they construct knowledge during class time (Bergmann & Sams, 2012; Missildine, 
Fountain, Summers, & Gosselin, 2013; Kong, 2014). The foundation of the flipped classroom is 
comprised of constructivist ideologies paired with behaviorist principles; two learning theories that 
were once viewed as incongruous (Bishop & Verleger, 2013). The material in which students 
engage prior to class, usually through readings or recorded lectures, fit under the behaviorist 
principle of direct instruction while the activities carried out during class sessions align with 
constructivist’s views (Bishop & Verleger, 2013).  

One of the earlier documentations of the flipped model in the postsecondary setting 
occurred at the University of Oklahoma in the late 1970s and was called Team-Based Learning 
(TBL) (Michaelsen, Knight, & Fink, 2004; Sibley & Ostafichuk, 2014). As noted by McCubbins, 
Paulsen, and Anderson (2016), a consensus on the origins of the flipped learning model is elusive. 
TBL has been defined as an active teaching method that emphasizes small-group work and the 
application of content; in stark contrast with traditional methods of passive content reception 
(Michaelsen, Sweet, & Parmalee, 2011). TBL, when developed, was reportedly an amalgam of 
mastery learning and cooperative learning principles (Michaelsen, 1992). Though similar to 
cooperative learning, important characteristics set TBL apart (Michaelsen & Sweet, 2011). Sibley 
and Ostafichuk (2014) outlined the four elements essential to the TBL method as: 1) properly 
formed and managed teams, 2) readiness assurance process to ensure preclass preparation (RAP), 
3) learning how to apply course concepts, and 4) the importance of accountability. The teams 
should consist of five to seven students and be determined by the instructor based on set criteria to 
ensure heterogeneity (Michaelsen et al., 2004; Michaelsen et al., 2011; Sibley & Ostafichuk, 2014). 
The RAP includes four steps: 1) preclass preparation, 2) individual readiness assurance test (IRAT), 
3) team readiness assurance test (TRAT), and 4) appeals (Michaelsen & Sweet, 2011).  

Preclass preparation requires students to engage in the instructor-organized course content 
via readings, videos, and other forms of media prior to attending class. During the first class session 
of a module, students are assessed individually via the IRAT, and again immediately following via 
a TRAT (Michaelsen et al., 2004). The TRAT “…unleashes the power of social learning and 
immediate focused feedback…” (Sibley & Ostafichuk, 2014, p. 11). This is accomplished by 
allowing students to discuss the questions and through immediate feedback on their answer 
selection. Immediate feedback is possible by administering the TRAT via an Immediate Feedback 
Assessment Technique (IFAT) card (“What is the IF-AT?”, n.d.). For appeals, students are able to 
provide a written, scholarly argument to recapture points on missed questions. Students must 
provide an argumentative statement and supporting evidence from the preclass preparation 
materials (Michaelsen et al., 2004; Michaelsen & Sweet, 2011; Michaelsen et al., 2011). Following 
the RAP, a targeted, clarifying instruction session is conducted. Clarifying instruction is geared 
toward the concepts that may remain unclear to the students (Michaelsen et al., 2004). Remaining 
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class sessions within the module are for students to apply course concepts via application exercises. 
Application exercises are designed to present students with a significant problem grounded in a 
real-world scenario where students work together to make a decision (Michaelsen et al., 2004).  

The final component highlighted by Sibley and Ostafichuk (2014) is the importance of 
accountability. The importance is solidified as students determine the grade-weights for the entire 
course across three categories: 1) individual performance, 2) team performance, and 3) peer 
evaluation (Michaelsen et al., 2004). Students are held accountable via the IRAT, TRAT, 
application exercises, and finally through graded peer evaluations. This teaching approach requires 
“…a shift in the role of the instructor from dispenser of information to manager of a learning 
process” (Michaelsen, 1992, p.109).  

Despite the lack of consensus on when or where flipped learning began, parallels exist 
between TBL principles and flipped learning principles. Table 1 depicts the parallels found in the 
Flipping Principles (Jeffries, 2015) and TBL components (Michaelsen et al., 2004).  

Table 1  

Parallels of the Flipped Course and Team-Based Learning Model 

Flipping Principles TBL Component 

Knowledge transfer moved outside of the 
class 

Pre-class preparation 

Application of the content in class Application Exercises 

Peer teaching Peer discussions during the TRAT 

Intra- and Inter-team discussions during 
application exercises. 

Contextual learning Application exercises- Should be relevant and    
real-world. 

Assessment reinforces learning IRAT and TRAT 

 

TBL has been touted as an effective means for improving student performance (Baldwin, 
Bedell, & Johnson, 1997; Johnson & Lee, 2008) and engagement (Balwan et al., 2015; Kelly et al., 
2005). However, implementing TBL requires a focused redevelopment of an entire course’s 
structure (Sibley & Ostafichuk, 2014). Support for the transition from a teacher-centered method 
to a student-centered method is important. Addo-Attuah (2011) noted the criticality of buy-in from 
faculty, students, and administration for successful implementation of TBL. That buy-in can often 
be difficult to achieve when deciding to adopt student-centered instructional practices (Hains & 
Smith, 2012). Hains and Smith (2012) noted that instructors can be resistant to adopt student-
centered teaching methods; administrators may resist the adoption to seemingly allow faculty to 
focus on research; and students may combat the transition because they are not attuned to the 
transition of authority within the classroom. Similarly, students may not value working with other 
individuals based on previous, negative experiences in team settings (Espey, 2010), adding to the 
difficulty of student buy-in. Conversely, Espey (2010) found that the value students place on 
working with others increases significantly after a semester of TBL exposure.  
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Setting 

AGEDS 450 –Farm Management and Operation– is a capstone course for students seeking 
a Bachelor of Science degree in Agricultural Studies from Iowa State University. AGEDS 450 was 
developed in order to provide students with the opportunity to gain practical farm management 
skills before leaving college (Murray, 1945). AGEDS 450 is structured around Crunkilton, Cepica, 
and Fluker’s (1997) capstone course framework, defined as “a planned learning experience 
requiring students to synthesize previously learned subject matter content and to integrate new 
information into their knowledge base for solving simulated or real world problems” (p. 3). 
Crunkilton et al. posited that a true capstone experience “…focuses on complete integration of 
fragmented disciplinary knowledge, permitting students to bring meaningful closure to their 
academic experiences” (p. 3) and “…provides students with a rich contextual frame of reference 
for furthering connection between theory and practice often initiated earlier in their academic 
experiences” (p. 4). A capstone course should ease a student’s transition into a chosen career or 
entry into further academic study (Crunkilton et al.). Through the utilization of a student-managed 
farm and the capstone course framework, students engage in collaborative research to analyze and 
synthesize information to make informed decisions in a real-world setting (Paulsen, 2010; Perry, 
Paulsen, & Retallick, 2015). AGEDS 450 has utilized a committee structure to aid in the 
development of problem-solving and decision-making skills (Vogel & Steiner, 2004). In the TBL 
format for AGEDS 450 at the time of this study, teams and committees were used simultaneously. 
The teams were selected using a criterion-based process to ensure heterogeneity while the 
committee members were elected from within each team. This nesting of committees within teams 
allowed for two separate learning networks to form. In this format, teams made decisions for the 
farm and committees carried out those decisions. For example, if a team decided to recommend the 
purchase a specific brand of seed for planting, they would present necessary information to all other 
teams. Then if the team’s recommendation was approved for adoption, the crops committee would 
be responsible for ordering, paying for, and acquiring the seed. Figure 1 depicts the course structure 
and how teams and committee are distributed. 

 

 
Figure 1. AGEDS 450 structure with teams and committees. 

The conceptualization of the entire AGEDS 450 in TBL format is depicted in Figure 2. 
Students arrive in the capstone course with fragmented disciplinary knowledge and through the 
structured activities and emphasis on applying content knowledge in a team-based setting; students 
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integrate that new and old knowledge in solving practical problems. The border of the model 
displays the skills that are emphasized throughout the course activities, which includes problem 
solving, decision-making, critical thinking, and communication. The center of the model contains 
the core components of the TBL framework, beginning with preclass preparation and progressing 
to the assessment phase. The top half of the center portion of the model outlines the activities 
conducted by the committees, while the bottom half outlines the team activities.  

The team and committee activities occur simultaneously throughout the semester. Teams 
engage with the course content before arriving to class (preclass preparation) where they are tested 
individually and as a team (readiness assurance) over the course content. Teams are then tasked 
with solving real-world problems through simple and complex application exercises (application 
of knowledge) before being assessed in the form of projects or exams (assessment). This process 
is repeated for each module in the course; five to seven modules are recommended depending on 
individual course needs (Michaelsen et al., 2004). 

Committees prepare for class by identifying several preparation activities, which may 
include: crop scouting, farm safety and building assessments, or equipment maintenance review. 
This information is included in official business meeting reports. Committees apply their 
knowledge by carrying out committee responsibilities, and providing information to teams in order 
to make farm management decisions. Decisions made during the official business meetings are then 
carried out by the appropriate committee. Assessment of the committees is completed through 
written reports. This process is repeated as often as necessary for each committee.  
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Figure 2. Model of the integration of Team-Based Learning and the capstone course framework. Adapted from “Handbook on 
Implementing Capstone Courses in Colleges of Agriculture,” by J. R. Crunkilton, M. J. Cepica, and P. L. Fluker, 1997; “Team-Based 
Learning Instructional Activity Sequence,” by L. K. Michaelsen, A. B. Knight, and L. D. Fink, 2004, Team-Based Learning: A 
Transformative Use of Small Groups in College Teaching, p. 37. Copyright 2004 by Stylus Publishing. 
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Theoretical/ Conceptual Framework 

Mezirow’s (2000) Transformative Learning Theory served as the theoretical framework 
for this study. The transference of authority within the learning environment may aid in the 
development of transferable skills for workplace success. Students may consider assuming the 
responsibility for their own learning as a disorienting dilemma; an essential component of 
transformative learning. Much of what individuals know and believe is dependent upon the 
embedded nature of biographical, cultural, or historical contexts. Mezirow further identified the 
importance of developing decision-making skills by analyzing individual experiences, assessing 
the specific context of the experience, and working to establish informed meaning and justification 
for resulting interpretations and opinions in adult education.  In adult learning, emphasis must be 
placed on “contextual understanding, critical reflection on assumptions, and validating meaning by 
assessing reason” (Mezirow, 2000, p. 3).  

Transformative Learning Theory is comprised of three common themes which include 
“…the centrality of the experience, critical reflection, and rational discourse in the process of 
meaning structure and transformation” (Taylor, 1998, p. 8). In regard to centrality of the experience, 
Taylor (1998) espoused that student’s experiences are socially constructed, which allows them to 
be deconstructed and acted upon. Mezirow (1995) noted the beginning of and the subject matter 
for transformative learning is the learner’s experience. Transformative Learning Theory is 
grounded in the nature of human communication (Taylor, 2007). Taylor (1998) opined that 
Tennant’s (1991) description of a learner’s experience offers an incredible deal of congruency with 
transformative learning. Tennant (1991) stated: 

[Shared] learning experiences establish a common base from which each learner 
constructs meaning through personal reflection and group discussion… The 
meanings that learners attach to their experiences may be subjected to critical 
scrutiny. The teacher may consciously try to disrupt the learner’s world view and 
stimulate uncertainty, ambiguity, and doubt in learners about previously taken-for-
granted interpretations of experiences (p. 197). 

Critical reflection allows the learner to question assumptions and beliefs that are deeply 
rooted in their past experiences; while rational discourse is the medium through which 
transformative learning is promoted and developed (Taylor, 1998).  

Mezirow (2000) noted seven factors which must be present in order for learners to fully 
immerse themselves in rational discourse and included; 1) accurate and complete information, 2) 
freedom from coercion and distorting self-perception, 3) openness to alternative points of view 
(empathy and concern about how others think and feel), 4) the ability to weigh evidence and assess 
arguments objectively, 5) greater awareness of the context of ideas and, more critically, 
reflectiveness of assumptions, including their own, 6) an equal opportunity to participate in the 
various roles of discourse, and 7) willingness to seek understanding and agreement and to accept a 
resulting best judgment as a test of validity until new perspectives, evidence, or arguments are 
encountered and validated through discourse as yielding a better judgment (p. 14). 

Transformative Learning Theory (Mezirow, 2000) seeks to transform frames of reference 
that are likely based on less reliable assumptions. A frame of reference, as explained by Mezirow 
(2000), is the structure of individual assumptions that form meaning. “It selectively shapes and 
delimits perception, cognition, feelings, and disposition by predisposing our intentions, 
expectations, and purposes” (Mezirow, 2000, p. 16). Mezirow (2000) defined adult educators as 
those who do not indoctrinate, but create opportunities to shift their authority over the learning 
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environment. This transition allows passive learners to become collaborative learners, but the 
traditional power relationships that exist between teachers and learners must be eliminated. When 
this transition occurs, it allows the learners to become more autonomous within the learning 
environment (Mezirow, 2000). Many of these notions expounded by Mezirow seemingly align with 
the TBL format and capstone course framework. 

Though originally created as a model for outlining the learning activities within a teaching 
methods course, the Taxonomy of Learning Activities (TLA) (Roberts, Stripling, & Estepp, 2010) 
is useful in conceptualizing a transition from teacher-centered activities to more autonomous, 
student-centered activities, such as with the adoption of TBL. The TLA, depicted in Figure 3, 
allows instructors to visualize the continuum of learning activities, beginning with teacher-centered 
activities and moving toward student-centered activities. This transition of learning activities from 
teacher as authority to autonomous student learners aligns with Mezirow’s (2000) description of 
educators within Transformative Learning Theory.  

Mezirow (2000) espoused that educators must strive to transition authority within the 
learning environment to their students, and when feasible, to create a collaborative learning 
environment where students become self-directed learners. In regards to the TLA model, teacher-
centered activities include lecturing and demonstration; social interaction activities include 
questioning, discussion, and cooperative learning; and student-centered activities utilize inquiry 
and individualized applications (Roberts et al., 2010). The theoretical and conceptual frameworks 
which served as a foundation for this study were operationalized through the implementation of the 
TBL teaching method in a capstone course. TBL aims to develop high performing teams, capable 
of applying course content to solve complex, real-world problems while holding themselves and 
their peers accountable for learning the material (Michaelsen et al., 2004; Michaelsen et al., 2011).  

 
Figure 3. Taxonomy of Learning Activities Model (Roberts, Stripling, & Estepp, 2010) 

McCubbins et al. (2016) developed a crosswalk of the activities found in the TLA with 
activities in TBL. Table 2 displays those parallels. TBL activities are embedded in each section of 
the continuum developed by Roberts et al. (2010).  
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Table 2  

Parallels between the Taxonomy of Learning Activities and Team-Based Learning 

TLA (Roberts et al., 2010) TBL Activity 

Teacher-Centered Activities Preparation 

     Lecture      Out-of-class reading (or video) 

     Demonstration      Out-of-class reading (or video) 

Social Interaction Activities Preparation/ Application 

     Questioning      Individual and team tests 

     Discussion      Corrective instruction, application activities 

     Cooperative Learning      Team tests, appeals, application activities 

Student-Centered Activities Application/ Assessment 

     Inquiry      Individual application exercises, review 

     Individual Application      Individual application exercises, individual exam/        

     Project 

Note. From “Student Perceptions Concerning their Experience in a Flipped Undergraduate 
Capstone Course,” by OP McCubbins, T. H. Paulsen, and R. G. Anderson, 2016, Journal of 
Agricultural Education. Reprinted with permission. 

Purpose and Objectives 

Following a recommendation from McCubbins et al. (2016), this study sought to explore 
the impact of exposure a TBL-formatted capstone farm management course had on students’ 
attitudes and beliefs about learning, motivation to learn, and professional development through 
critical thinking. This recommendation, as well as TBL’s implementation as a newly-adopted 
instructional approach within the course, provided a supportive foundation for the present study. 
The development of research-based pedagogies and “enhanced understanding of learning and 
teaching environments…” (Edgar, Retallick, & Jones, 2016, p. 39) is of utmost importance in 
meeting agricultural education’s goal. This study addresses the American Association for 
Agricultural Education’s National Research Agenda Research Priority Area 4: Meaningful, 
Engaged Learning in All Environments (Roberts, Harder, & Brashears, 2016) and is explicitly 
aligned with the research priority question three which seeks to explore educational programs that 
“…continually evolve to meet the needs and interests of students” (Edgar et al., p. 39). Specific 
objectives of this study were to: 

1. Describe student perceptions regarding their attitudes and beliefs about learning, 
motivation to learn, and professional development prior to completing the TBL 
formatted AGEDS 450. 

2. Describe student perceptions regarding their attitudes and beliefs about learning, 
motivation to learn, and professional development after completing the TBL formatted 
AGEDS 450. 

3. Determine if there were changes in student perceptions regarding their attitudes and 
beliefs about learning, motivation to learn, and professional development after 
completing the TBL formatted AGEDS 450. 
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Methods and Procedures 

This study was part of a larger research project that sought to examine the effectiveness of 
the TBL pedagogical practice in an undergraduate capstone course. This study employed a non-
experimental, pretest—posttest design in order to measure the impact a TBL formatted course had 
on student perceptions of their experiences. The researcher identified the target population as all 
students enrolled in the AGEDS 450 (N = 121) for the fall 2015 (n = 61) and spring 2016 (n = 60) 
semesters. The course consisted of a combined lecture period, and two laboratory sections, in which 
the students met on the farm once per week (Paulsen, 2013).  

The Student Learning Experiences (SLE) survey developed by Bickelhaupt and Dorius 
(2016) was utilized to measure student perceptions of their experience in previous group projects 
and the TBL format. The instrument consisted of 35 Likert-type questions and two open-ended 
questions for feedback on the structure of the course. The SLE is comprised of three constructs 
representing three learning domains, and included; 1) beliefs and attitudes about learning, 2) 
motivation to learn, and 3) professional development through critical thinking (e.g., student 
perceptions of their development of specific critical thinking activities). Two of the 35 items were 
classified as independent measures as they did not situate within the established constructs. The 
researchers utilized Qualtrics, a web-based survey program, to collect student perceptions within 
the three learning domains. A pretest–posttest design was utilized to measure change in students’ 
perceptions within three learning domains. The pretest and posttest instruments varied only in how 
the questions were targeted. The pretest questions focused on previous experience while the posttest 
focused on the specific experience within the TBL formatted course. For example, a pretest item 
stated, “When a theory, interpretation, or conclusion has been presented in other courses or in 
previous readings, I try to decide if there is good supporting evidence,” while the posttest was 
stated as, “When a theory, interpretation, or conclusion was presented in class or in the readings, 
I tried to decide if there was good supporting evidence.”  

Bickelhaupt and Dorius (2016) established face and content validity by utilizing a panel of 
experts in survey design and TBL. The instrument was pilot-tested with students (n = 1039) 
enrolled in TBL formatted courses at Iowa State University to measure reliability (Bickelhaupt & 
Dorius, 2016). After the pilot study, focus groups were conducted with students to further enhance 
face validity. Following the suggestions of Urdan (2010), the pilot study conducted by Bickelhaupt 
and Dorius (2016) resulted in construct reliability coefficients deemed acceptable (α = 0.84 – 0.92). 
Additionally, McCubbins et al. (2016) utilized the posttest instrument and deemed the resulting 
reliability coefficients acceptable (α = 0.73 – 0.91). Instruments in the present study were collected 
from respondents in the fall 2015 (n = 56) and spring of 2016 (n = 54) for a 91.6% response rate (n 
= 110). Pretest and posttest construct reliability coefficients were deemed acceptable (see Table 3).   
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Table 3  

Reliability Coefficients for Student Learning Experience Constructs 

Construct 

Post hoc 

Cronbach’s Alpha 
Observed 

Established Posttest 
Cronbach’s Alpha 

(McCubbins et al., 2016) Pretest Posttest 

Beliefs and Attitudes about 
Learning 

0.97 0.95 0.91 

Professional Development through 
Critical Thinking 

0.96 0.93 0.84 

Motivation to Learn 0.95 0.75 0.73 

 

After approval from the Institutional Review Board was received, demographic and 
academic attributes of students were obtained from the Office of the Registrar at Iowa State 
University (ISU). To describe students’ academic attributes, university-specific terminology was 
used, and is described as follows. Semester credit hours were defined as the number of credit hours 
in which the student was enrolled during the study. Semester grade point average (GPA) was 
calculated for the semester in which the study occurred. Cumulative credit hours were defined as 
the total hours received at ISU, and cumulative GPA was calculated from ISU credits only. Total 
hours were the sum of all credits including those transferred in from other institutions. Method of 
entry refers to direct enrollment from high school or transfer from an outside institution. Descriptive 
statistics were used to describe the student demographic data. To address research objective one 
and two, measures of central tendency and variability were calculated in SPSS for each construct. 
For objective three, paired-samples t-tests were utilized to determine the significance of differences 
in student perceptions based upon enrollment in the TBL formatted AGEDS 450.  

Regarding educational degree pursuit, the results represent a homogenous sample. Care 
should be exercised when extrapolating results beyond the students enrolled in AGEDS 450. Data 
gleaned from this study may provide useful insight for instructors of other courses within colleges 
of agriculture regarding student perceptions towards TBL.  

Results 

 
Most student respondents were male (n = 85, 77.3%), between 21 and 25 years of age (n = 

93, 83.6%), and had direct entry into ISU from high school (n = 60, 54.5%). The average number 
of credit hours students in which student participants were enrolled was 14.11 (SD = 3.04). The 
average cumulative GPA was 2.82 (SD = 0.48) and the average composite ACT was 20.84 (SD = 
0.32). 

Objective One 

The first objective sought to determine student perceptions regarding their attitudes and 
beliefs about learning, motivation to learn, and professional development through critical thinking 
prior to completing the TBL formatted AGEDS 450. Table 4 displays the construct descriptive 
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statistics for the pretest administration of the SLE instrument. The highest rated construct was 
Professional Development (M = 2.56, SD = 1.09) and the lowest was Motivation to Learn (M = 
2.42, SD = 1.04). 

Table 4  

Pretest Descriptive Statistics for Student Learning Experiences 

Construct M SD Min Max 

Professional Development through 
Critical Thinking 2.56 1.09 1.00 5.00 

Beliefs and Attitudes about Learning 2.52 0.99 1.00 4.89 

Motivation to Learn 2.42 1.04 1.00 4.67 

Note. The SLE Instrument utilized two Likert-type scales. 1 (strongly disagree), 2 (disagree), 3 
(Neutral), 4 (agree), and 5 (strongly agree). 1 (not at all true of me), 2 (sometimes), 3 (neutral), 
4 (mostly), and 5 (very true of me). 

 

Objective Two 

Objective two sought to determine student perceptions after completing the TBL formatted 
AGEDS 450. Table 5 highlights the descriptive statistics stemming from the posttest administration 
of the SLE instrument. Like the pretest administration, the highest rated construct was Professional 
Development (M = 4.34, SD = 0.61) and the lowest was Motivation to Learn (M = 4.09, SD = 0.62). 

Table 5 

Posttest Descriptive Statistics for Student Learning Experiences 

Construct M SD Min Max 

Professional Development through 
Critical Thinking 4.34 0.61 1.00 5.00 

Beliefs and Attitudes about Learning 4.28 0.62 1.00 5.00 

Motivation to Learn 4.09 0.62 1.00 5.00 

Note. The SLE Instrument utilized two Likert-type scales. 1 (strongly disagree), 2 (disagree), 3 
(Neutral), 4 (agree), and 5 (strongly agree). 1 (not at all true of me), 2 (sometimes), 3 (neutral), 
4 (mostly), and 5 (very true of me). 

 

Objective Three 

To address the third research objective, multiple paired-samples t-tests were conducted to 
compare the means from each of the three constructs from the pretest and posttest administration 
of the SLE instrument. There was a statistically significant, positive difference in the mean scores 
for each of the three constructs. The professional development construct had a statistically 
significant increase from the pretest (M = 2.56, SD = 1.09) to the posttest (M = 4.34, SD = 0.61), t 
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(109) = 14.5, p < .001, d = 0.71. Student perceptions regarding beliefs and attitudes about learning 
was found to have a statistically significant increase from the pretest (M = 2.52, SD = 0.99) to the 
posttest (M = 4.28, SD = 0.62), t (109) = 14.9, p < .001, d = 0.73 as well. 

Table 6  

Paired Samples t-test Results of Student Learning Experience Pretest and Posttest (n = 110) 

 Pretest Posttest  95% CI    
Effect 
Sizec 

 M SD M SD Diff.
a 

LL UL t pb df 

Professional 
Development 
through 
Critical 
Thinking 2.56 1.09 4.34 0.61 1.78 1.53 2.02 14.5 .000* 109 0.71 
Beliefs and 
Attitudes 
about 
Learning 2.52 0.99 4.28 0.62 1.76 1.53 1.99 14.9 .000* 109 0.73 
Motivation 
to Learn 2.43 1.04 4.09 0.62 1.66 1.43 1.89 14.2 .000* 109 0.70 
Note. CI = confidence interval; LL = lower limit; UL = upper limit. 
aPosttest minus pretest;  bProbability of difference; cMean difference divided by group SD (0.02 
= small; 0.5 = medium; 0.8 = large). 

 

To determine if there was a statistically significant association between the mean 
differences and select demographic variables (GPA and credit hours), a correlation was calculated. 
Since the assumption of normality was not violated, Pearson correlations were computed. There 
was a slight negative correlation between GPA and the motivation to learn mean difference, r (108) 
= -.26, p = .006; attitudes and beliefs about learning mean difference, r (108) = -.29, p = .002; and 
professional development mean difference, r (108) = -.26, p = .027. There were no statistically 
significant associations between GPA, the number of credit hours taken, and mean difference for 
each construct. Independent samples t-tests were computed to determine differences between mean 
differences for each construct and select demographic variables (gender and method of entry). No 
statistical differences were found in those computations.  

Conclusions and Discussion  

TBL is a significant shift in traditional content delivery techniques. Students receive the 
content prior to attending a class session which frees most of class time for the application of 
content knowledge in a team setting. This transition of authority in the learning environment could 
have served as a disorienting dilemma (Mezirow, 2000) for students. Alongside quantitative 
measures, student voices were heard through two structured open-ended response questions to 
examine the benefit of this atypical teaching approach. The evaluation of meaningful learning 
environments is a convoluted task but is essential to guide learning and engagement (Edgar et al., 
2016). The authors conclude that the implementation of TBL within the capstone course framework 
develops an engaging learning environment in which students assume responsibility for their own 
learning while working collaboratively to solve real-world problems. This particular application of 
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TBL contributes to the professional development through critical thinking of students, and 
strengthens their perceived ability to apply course concepts to situations after graduation.  

Across all three constructs, statistically significant increases in student perceptions were 
observed. These results are encouraging as the need for research-based pedagogical practices are 
important for instructors of agriculture (Edgar et al., 2016). Furthermore, the pretest and posttest 
results offer valuable insights on overcoming preconceived notions stemming from past negative 
experiences in working with other students, similar to Espey’s (2010) findings. These findings 
support the continuation of the TBL instructional approach within AGEDS 450 as well. Like 
previous research on flipped classrooms in agricultural contexts (Barkley, 2015; Conner et al., 
2014a; Conner et al., 2014b; Gardner, 2012; McCubbins et al., 2016), students viewed this TBL 
formatted course favorably. TBL, in this context, reinforced specific critical thinking abilities, 
fostered student’s motivation to learn the content, aided in the self-perceived ability to connect 
theory to practice, and widened students’ frames of reference. Students felt that the time spent 
working with groups was beneficial in holding them accountable to various assignments and farm-
related tasks.  

TBL is a useful approach in transformative learning. Mezirow (2000) discussed the 
importance of analyzing individual experiences in the process of assessing reasoning and making 
meaning. As is obvious in the open-ended question responses, this iteration of TBL allowed 
students to engage with other individuals and negotiate throughout the semester. Through the 
structure of this course, students questioned their previous assumptions–as they related to the 
course content and the value they placed on working with others–and engaged in rational discourse 
to widen their frames of reference (Mezirow, 2000).  

Recommendations and Implications 

Mezirow (2000) noted the importance of a trusting, social context to nurture transformative 
learning, which is supported by the current findings as well as previous research (McCubbins et al., 
2016). Continual evaluation of student perceptions in this particular course is recommended. It is 
further recommended that student outcomes be evaluated alongside similar data. Evaluating student 
performance on exams compared to their perceptions of TBL would be of interest, and could hold 
significant implications for the instructional approaches employed by faculty members within 
agricultural education, broadly defined. 

As recommended in McCubbins et al. (2016), critical thinking abilities should be measured 
before and after exposure to TBL. This data could be compared to national norms, similar to what 
was conducted in Perry et al.’s (2015) work, who recommended the examination of critical thinking 
in line with active learning strategies. Additionally, comparison of student performance in TBL 
formatted courses versus traditionally taught (i.e., lecture based) courses within Colleges of 
Agriculture is warranted. This could potentially expand the significance and utility of the findings 
from the present study. 

We also recommend considerable attention be given to faculty professional development 
workshops on designing, implementing, and sustaining student-centered frameworks (Balschweid 
et al., 2014; McCubbins et al., 2016). With consideration of the potential barriers in the adoption 
of student-centered course design (Hains & Smith, 2012), it is likely time for faculty members 
within agricultural education to advocate for more emphasis on teaching and learning in the 
alignment of institutional responsibilities. Traditionally, “effective teaching has continually been 
hampered by pedagogical constraints, such as time, materials, and ever changing technological 
advances” (Edgar et al., p. 38). TBL, while not a panacea, provides a solution to the hampering of 
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effective teaching practices. It is long past time that those charged with teaching students for a 
changing world quit handicapping those students by the perpetuation of teaching methods known 
to be less effective. 
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