
Using an Interrupted Case Study to Engage Critical Thinking Style and Enhance Content Knowledge of Undergraduate Agriculture Students

Introduction/Theoretical Framework

Undergraduate students must be prepared to tackle complex agriculture, food, and natural resource issues as they enter the workforce (Akins et al., 2019), and training college students to engage in critical thinking to solve problems related to food and natural resources is essential (Quinn et al., 2009). Engaging critical thinking in the classroom promotes information discovery and higher-order thinking about complex issues (Snyder & Snyder, 2008), and the use of interrupted case studies has been successfully linked to engaging students in critical thinking (Herreid, 2004; White et al., 2009). Case studies promote experimental learning, problem-solving, decision making, and active rather than passive learning (Popil, 2011). In interrupted case studies, the teacher builds pauses into the case to prompt student questions, discussion, and thinking before moving to the next portion of the case study (White et al., 2009). 

In many regions and studies, food access barriers are attributed to income and class (Block et al., 2012; Breyer & Voss-Andreae, 2013). Utah State University has a successful program in eliminating barriers of access to local farmers markets and farm stands among Supplemental Nutrition Assistance Program (SNAP)-eligible households. The Utah State University Extension SNAP-Education program, Create Better Health, implemented a three-year community-based social marketing campaign targeting SNAP-eligible households. Campaign successes included social media ads reaching more than 135,000 people, more than one million bus riders exposed to bus ads, and more than 5,000 mailers sent to SNAP-eligible households. 

The University of Florida’s Critical Thinking Inventory (UFCTI) is a 20-question instrument that categorizes respondents into one of two styles of critical thinkers: engagers or seekers. The two critical thinking styles are measured on a continuum, and discovering respondents’ critical thinking style helps explain how they process, or critically think about, information (Lamm & Irani, 2011). The UFCTI is a versatile tool and has been used among Extension agents (Lamm, 2016), Extension volunteers (Gay et al., 2016) and in the classroom (Akins et al., 2019). Using the UFCTI and Utah local food case study, the authors aimed to guide students through an exercise in critical thinking style and problem solving.

Purpose and Objectives

The purpose of this study was to determine the effectiveness of a two-day seminar series on critical thinking style and community-based social marketing among students taking agricultural communications courses at Kansas State University and Utah State University, as communications classes in agriculture can be a beneficial atmosphere to engage critical thinking style (Lamm et al., 2018). Research objectives were to (1) describe the change in respondents’ self-perceived level of knowledge about their own critical thinking style and key concepts in the case study; (2) describe the change in respondents’ thinking about agricultural communications, marketing tools, and influencing behavior change; and (3) describe what respondents indicated they learned about critical thinking style inside and outside of the classroom. 

Methods/Procedures

In a seminar series over two 50-minute class periods, we administered the UFCTI and an interrupted case study to four college agricultural communications courses at Kansas State University and Utah State University. Students in the four courses (N = 143) were from a variety of majors, 99% of which were agriculture majors. During the first day, we administered the UFCTI to students, which includes introducing the styles of critical thinking, allowing students time to complete the instrument and receive their score and style, and engaging students in group discussion about their critical thinking style results. During the second day, we delivered the interrupted case study, which was developed by the researchers based on Utah State University’s project on local food access to SNAP-eligible households. The case study introduced students to the importance of local food, audiences on food assistance who struggle to access local food, and overcoming barriers to access through tools in community-based social marketing. At the end of the second seminar, we asked students to fill out a Qualtrics questionnaire that included retrospective pre-post Likert-scale statements measuring self-perceived changes in knowledge (7 items) and self-perceived changes in perspective (3 items), as well as statements measuring changes in perceived ability and learning (3 items), and questions related to motivation (5 items). Post-hoc Cronbach’s alpha was used to determine reliability of question sets, and the reliability coefficient was 0.80 (pretest) and 0.81 (posttest) for perceived knowledge; 0.88 for intention; and 0.84 for motivation. The reliability coefficient for students’ self-reported change in self-perceived changes in perspective was 0.59 (pretest) and 0.57 (posttest); low coefficients are likely because the three items are not truly related concepts (Tavakol & Dennick, 2011). We received 110 usable responses for a 77% response rate. To compare means in retrospective pre-post questions, we ran a paired samples t-test and Cohen’s d to determine if differences in means were practically significant. Table 1 summarizes respondents’ majors and college level status.

Table 1. 

Demographic Characteristics of Participants (n = 110) 

	Characteristic
	n
	%

	Major
	
	

	Agricultural business
	20
	18.2%

	Agricultural communications (Ag comm)
	25
	22.7%

	Agricultural economics
	12
	10.9%

	Agronomy
	  6
	  5.5%

	Animal sciences (ASI)
	24
	21.8%

	Agricultural technology management
	  4
	  3.6%

	Bakery Science
	  1
	  0.9%

	Dual majoring in ASI and Ag comm
	  2
	  1.8%

	Feed science
	  2
	  1.8%

	Food science
	  1
	  0.9%

	Horticulture
	  2
	  1.8%

	Marketing
	  1
	  0.9%

	Milling science
	  4
	  3.6%

	Did not indicate
	  6
	  5.5%

	College level
	
	

	Freshman
	14
	12.7%

	Sophomore
	37
	33.6%

	Junior
	36
	32.7%

	Senior
	19
	17.2%

	Did not indicate
	  4
	  3.6%



Results/Findings

Objective one was to describe the change in respondents’ self-reported level of knowledge about their critical thinking style and key concepts in the case study. Paired samples t-tests showed that changes in mean for each of the seven statements related to knowledge gain in Table 2 are significant at the <0.001 level, and Cohen’s d values show a large effect size (1.09 to 1.65) for each change in mean. On average, students felt they were more able to use their critical thinking style after the two-day lecture series, and using a case study helped them learn about both critical thinking and community-based social marketing. 

Table 2.

Changes in Student Self-Reported Knowledge Based on Retrospective Pretest-Posttest Statements (n = 110)

	
	Before
	After
	
	
	
	

	
	M
	 SD
	M
	SD
	t(109)
	p
	Cohen’s d
	

	Critical thinking styles (engagers and seekers)
	2.19
	1.05
	3.98
	0.62
	16.9
	<0.001
	1.61
	

	SNAP and food assistance programs
	2.03
	1.10
	3.67
	0.78
	16.5
	<0.001
	1.57
	

	Community-based social marketing
	2.30
	0.94
	3.88
	0.63
	17.3
	<0.001
	1.65
	

	Local food movements
	2.46
	0.94
	3.80
	0.68
	15.0
	<0.001
	1.44
	

	Overcoming barriers when trying to influence behavior change
	2.80
	0.89
	3.98
	0.65
	13.6
	<0.001
	1.30
	

	Influencing behavior change
	2.72
	0.89
	3.75
	0.64
	11.4
	<0.001
	1.09
	

	The value of considering diverse perspectives when thinking deeply about a topic
	3.22
	0.91
	4.13
	0.67
	12.2
	<0.001
	1.16
	


Note. Real limits: 1.0-1.49 = very low; 1.5-2.49 = low; 2.5-3.49 = moderate; 3.5-4.49 = high; 4.5-5.0 = very high.

For perceived ability and learning related to objective one, Table 3 shows mean responses falling into the “quite a bit” range, with the respondents reporting that the real-world case study helped them learn quite a bit about community-based social marketing (M = 4.12, SD = 0.67).

Table 3.

Students’ Self-Reported Ability and Learning as a Result of the Seminar Series (n = 110)

	Statement
	M
	SD
	

	To what extent do you feel you are more able to use your critical thinking style because of this training?
	3.66
	0.73
	

	To what extent did using a real-world case study help you learn about critical thinking?
	3.86
	0.88
	

	To what extent did using this real-world case study help you learn about community-based social marketing?
	4.12
	0.67
	


Note. Real limits: 1.0-1.49 = not at all; 1.5-2.49 = very little; 2.5-3.49 = somewhat; 3.5-4.49 = quite a bit; 4.5-5.0 = a great deal.

Objective two was to describe the change in respondents’ thinking about agricultural communications, marketing tools, and influencing behavior change. Paired samples t-tests showed that changes in mean for each of the three statements related to change in perspective in Table 4 are significant at the <0.001 level. Cohen’s d values showed a medium effect size ranging from 0.55 to 0.77. Variations in n were due to elimination of “cannot judge” responses in the “before” response.   

Table 4.

Changes in Student Perspective Based on Retrospective Pretest-Posttest Statements

	
	Before
	After
	
	
	
	

	Statement
	 M
	 SD
	 M
	 SD
	t
	df
	p
	Cohen’s d

	I think that Community-based social marketing is a useful outreach tool (n = 84)
	2.99
	0.67
	3.44
	0.52
	6.40
	83
	<0.001
	0.70

	Influencing behavior change is something I'm interested in as part of my career (n = 93)
	2.57
	0.76
	3.00
	0.61
	7.41
	92
	<0.001
	0.77

	Communicating about agriculture, food and natural resource issues is important to me (n = 102)
	3.23
	0.60
	3.49
	0.52
	5.50
	101
	<0.001
	0.55


Note: Real limits: 1.0-1.49 = strongly disagree; 1.5-2.49 = disagree; 2.5-3.49 = agree; 3.5-4.0 = strongly agree.

Objective three was to describe respondents’ self-perceived learning about critical thinking style inside and outside of the classroom. With choices between “no,” “maybe,” and “yes,” 78% (n = 86) answered “yes” to the following prompts: as a result of the critical thinking and local food activity, do you intend to: (1) use my critical thinking style in the future during this class, (2) use my critical thinking style to examine problems in other classes, (3) use my critical thinking style to examine problems outside of class. Out of 110 responses, 67% (n = 74) answered “yes” to “as a result of the critical thinking and local food activity, do you intend to: develop skills in the critical thinking style that I am not as strong in.” Table 5 summarizes students’ motivation to learn as a result of the activities. 

Table 5. 

Student Self-Reported Motivation to Learn as a Result of the Two-Day Seminar Series (n = 110)

	
	No 
f (%)
	Maybe
f (%) 
	Yes
f (%)

	Stimulated me to think
	 3 (2.7%)
	22 (20.0%)
	85 (77.3%)

	Motivated me to want to learn more about influencing behavior change
	 3 (2.7%)
	34 (30.9%)
	73 (66.4%)

	Motivated me to want to learn more about community-based social marketing
	 7 (6.4%)
	34 (30.9%)
	69 (62.7%)

	Motivated me to want to learn more about local food
	 7 (6.4%)
	42 (38.2%)
	61 (55.5%)

	Motivated me to want to learn more about food assistance programs
	14 (12.7%)
	52 (47.3%)
	44 (40.0%)



Conclusions/Discussion/Implications

The two-day seminar series that included administering the UFCTI (Day 1) and delivering the interrupted case study about community-based social marketing of local food in Utah (Day 2) had positive, practical and statistically significant increases in students’ self-reported knowledge about critical thinking style, community-based social marketing, local food movements, SNAP and food assistance programs, the value of considering diverse perspectives, and barriers in influencing behavior change. Most respondents (78%) indicated that they plan to use their newly-discovered critical thinking style in the future, and the seminar series stimulated most respondents to think (77.3%), motivating many of them to learn more about influencing behavior change (66.4%), community-based social marketing, (62.7%) local food (55.5%), and food assistance programs (40.0%). 

Results indicate that the combination of teaching critical thinking style and the real-world application of an interrupted case study in a short, two-day format can positively affect learning, motivation to learn, and intention to use critical thinking style. This study supports conclusions that the use of case studies can help students think critically about complex agricultural issues (Akins et al., 2019). The UFCTI is a versatile tool used to assess critical thinking style across many different groups (Barrick & DiBenedetto, 2019; Leal et al., 2017; Putnam et al., 2017). Pairing the UFCTI with interrupted case studies requires at least two 50-minute class periods but could last an entire semester or longer. We suggest presenting multiple case studies in the same course, or over multiple courses, to assess changes in learning through time. 
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