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Abstract: Objective: To understand how the addition of an evidence-based framework to an
online nutrition module influences college students’ critical thinking decision making
(CT-DM).

Design: Students were individually randomized into an intervention group or a control
group. The nutrition modules focused on two topics related to different types of eating
behavior. Students completed a CT-DM activity to generate a score.

Participants: College students, between 18-24 years old, recruited from introductory
nutrition and agriculture science courses at two universities.

Intervention: Intervention and control received two nutrition modules. The intervention
added a CT-DM framework that framed the topic as a problem, incorporated activities,
and provided scaffolding.

Main Outcome Measure(s): CT-DM was scored using a validated rubric to assess the
use of critical thinking skills when making a food-related decision. Green eating and
critical thinking disposition were measured.

Analysis: Hierarchical linear regression and t-tests were used to assess outcomes.
Results: 431 students participated (intervention=203; control=228). After controlling for
university, the intervention group scored significantly higher on CT-DM (18.1£7.6)
compared to the control (15.4+8.4); F (3,428) =14.58, p<.001.

Conclusions and Implications: The results show that an evidence-based framework

using nutrition topics encourages CT-DM skills. Future nutrition higher-education
interventions should use frameworks to enhance student learning.
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Abstract

Abstract
Objective: To understand how the addition of an evidence-based framework to an online
nutrition module influences college students’ critical thinking decision making (CT-DM).

Design: Students were individually randomized into an intervention group or a control group.
The nutrition modules focused on two topics related to different types of eating behavior.
Students completed a CT-DM activity to generate a score.

Participants: College students, between 18-24 years old, recruited from introductory nutrition
and agriculture science courses at two universities.

Intervention: Intervention and control received two nutrition modules. The intervention added a
CT-DM framework that framed the topic as a problem, incorporated activities, and provided
scaffolding.

Main Outcome Measure(s): CT-DM was scored using a validated rubric to assess the use of
critical thinking skills when making a food-related decision. Green eating and critical thinking
disposition were measured.

Analysis: Hierarchical linear regression and t-tests were used to assess outcomes.

Results: 431 students participated (intervention=203; control=228). After controlling for

university, the intervention group scored significantly higher on CT-DM (18.1+£7.6) compared to
the control (15.44+8.4); F (3,428) =14.58, p<.001.

Conclusions and Implications: The results show that an evidence-based framework using
nutrition topics encourages CT-DM skills. Future nutrition higher-education interventions should
use frameworks to enhance student learning.

(Word Count: 200)

Key Words: Critical Thinking, Decision Making, STEM Education, Problem-Based Learning
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USING INTERACTIVE NUTRITION MODULES TO INCREASE CRITICAL
THINKING SKILLS IN COLLEGE COURSES

INTRODUCTION

Twenty first century skills that include critical thinking, have been identified by
employers of college graduates as more important than academic success in making hiring
decisions.!”* This is, in part, related to the increasing pace of scientific discovery and advances in
technology that requires critical thinking skills. There is evidence that individuals with high level
critical thinking skills make better decisions, such as taking less unnecessary risks, than those
with less developed critical thinking skills.! * However, teaching critical thinking skills in
introductory college courses is challenging, particularly in science, technology, engineering and
math (STEM) disciplines such as nutrition and animal sciences where there is a high focus on
memorizing critical information.>° There also have been few research studies focusing on the
science of teaching and learning addressing critical thinking within STEM courses.

Critical thinking skills include the ability to apply standards, seek out information,
problem solve, transform knowledge, predict consequences of decisions, be creative, practice
logical reasoning, and evaluate evidence when faced with a problem or question.” Because
critical thinking is such a broad construct and includes so many skills, it is difficult to measure
for educational outcomes.'® Narrowing the construct of critical thinking to critical thinking
decision making (CT-DM), defined by having skills in problem solving, logical reasoning, and
evaluating evidence when making decisions’, allows for realistic measurement methods and

facilitates curriculum development.
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A learner-centered curriculum fosters CT-DM by allowing students to connect thoughts
and ideas through reflection of what they already know, investigation of new knowledge, and
explicit skill development.'! 12 Learner-centered curricula can be operationalized through the
theory of social constructivism using problem-based learning (PBL) activities.'* '* Social
constructivism theory postulates that students learn by connecting concepts to previous

knowledge and experiences!> 16

, while PBL provides students with opportunities to assess
complex problems using a variety of resources, and develop their own strategies for addressing
these problems.!” ¥ However, incorporating PBL into introductory STEM classes is difficult due
to discipline and accreditation demands for course content. One solution to overcome these time
constraints has been to utilize out-of-class, online PBL activities to enhance skill development
and motivate students to engage in learning activities. Additionally, students have expressed
frustration with PBL activities, particularly in introductory courses, because of a lack of
framework to successfully complete the tasks,!” which underscores the importance of
intentionally designing activities and using topics that motivate students to engage in learning.

In addition to pedagogical strategies, personal factors such as attitude towards critical
thinking or interest in the PBL topic may affect student engagement with the curriculum.?® 2!
Some students are naturally more open to using critical thinking skills, which has been assessed
in previous research by the critical thinking disposition scale (CTD)??, which may influence the
outcome of a CT-DM intervention. Also, researchers have shown that personal interest in a topic
motivates students to participate, express their point of view and engage in a learning activity.?’
For example, nutrition and food choice topics are ideal for motivating students to engage in

learning because the majority can connect with those scenarios as they are making eating and

food choice decisions daily. One way of assessing personal interest in a topic is by measuring
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self-reported behaviors pertaining to the topic. Both variables, CTD and personal interest in a
topic, need to be measured to evaluate the role they play in explaining CT-DM.

Thus, the primary objective was to determine if the addition of a contextual framework,
defined in this study as the critical thinking decision making framework (CTDM-F), to a two-
module, online PBL curriculum influences college students’ CT-DM skills. The second objective
was to explore the relationship between the mediating factors of CTD and personal interest in a
topic on CT-DM skills. The primary hypothesis was that undergraduate students exposed to the
CTDM-F would have a significantly higher CT-DM score when compared to the students in the

control group and that CTD and interest in the topic would be mediators of CT-DM score.

METHODS

Research Design

This study was a randomized controlled trial, where students from two geographically
diverse universities (University of Rhode Island and University of North Texas) were recruited
from introductory level nutrition and animal science courses, and individually randomized into to
a CTDM-F group or a control group. The study was approved at both universities by their
respective Institutional Review Boards. Students were provided with a link to access the online
consent to participate in the research study and sign-up for the modules. Students were then
randomized into either the CTDM-F group or control group by the computer. Students were then
directed to an online pretest, assessing key mediating variables such as inclination to use critical
thinking (measured by CTD), prior interest in the topic of sustainable eating (measured by green
eating behavior (GE)) and demographic data. They were then immediately directed to the first

module: pros and cons of animal protein vs. non-animal protein food choices. One week later,
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they were notified that the second module was available: pros and cons of organic food vs. non-
organic food choices. The post-test immediately followed module 2, which was similar to the
pretest.

The topics for the modules, animal vs. plant-based sources of protein and organic vs.
non-organic food, were chosen because both topics can be argued from multiple perspectives and
relate to authentic scenarios that college students may face when making food purchasing or
eating decisions. As higher education institutions move towards providing greater education on
sustainable practices and sustainably produced food choices?, college students will be faced
with these decision making scenarios. Previous research also supports that college students are
interested in topics related to environmentally conscious eating and find these topics motivating
for learning.

CT-DM Module and Control Module

Both modules were easily accessible to students from various platforms via internet
connections and took about 15 minutes to complete. Module 1 began with an interactive “quiz”
to determine what type of learner the student was, a video discussing the importance of critical
thinking, and two videos addressing both sides of the specific topic area (animal protein vs. non-
animal protein foods). After watching the topic video, the student was asked to make a decision
about which side they agreed with and then were prompted to write a brief response explaining
why they made that decision. Module 2 had the same format as module 1 and then was followed
by the post-test.

Critical Thinking Decision-Making Framework
The CTDM-F was designed using the social constructivism model with the aim to bring

about a conceptual change in student thinking by having the student construct their own
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conclusions when presented with information.!> !¢ Scaffolding, or structuring the learning
process to help the learner more towards independence, was also a key component in the CTDM-
F.!5:16 The three specific strategies to operationalize an online delivery of social constructivism
with an emphasis on scaffolding, were as follows: 1) topic was introduced as an authentic
problem?%, 2) an input scaffold in the form of a t-chart was provided to help organize information
from the two sources with alternative views 2, and 3) an output scaffold was provided to help
frame the argument separate from decision making?3, in the form of a “mind-map”. The “mind-
map” was an activity where students structured their response with their decision and reasoning
using a drag-and-drop activity. For module 1, the CTDM-F provided more scaffolding for the
decision-making activity by using a closed exercise format with fill-in-the-blanks structured
responses. For module 2, the scaffolding in the decision-making activity was removed by
providing only a blank text box for recording the decision-making response.

Control Module. The control group was exposed to the same videos but did not have the topic
introduced as a problem, did not receive the input scaffold and did not have an output scaffold.
They were provided with a blank decision-making text box in both modules. The differences in
the layout of module 1 and module 2 between groups is described in Table 1.

[TABLE 1]

Measurements

Primary Outcome: Critical Thinking Decision-Making Score. To calculate the CT-DM score,
a previously developed and tested rubric®® was used to score the decision-making activity at the
end of module 2, when both groups received the text box. Scores ranged from 0-30, evaluating
the extent of CT-DM, with 0 representing a non-response/failed to provide a text response

addressing the task, and 30 indicating a text response that addressed the three following
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constructs: 1) ability to make a decision (0/10 points), 2) evidence to support the decision (0-15
points), and 3) ability to see the other side’s point of view (0/5 points). The responses were
scored using a computer-assisted scoring system that guided trained researchers through the
response criteria generating a total score. The passing rate for training was set at an interrater
reliability (IRR) score of 2.80, which has been used in previous research as an acceptable
agreement score.>® All responses were duplicate scored by research assistants (n=4) who
participated in training and were evaluated for reliability based on matching rate. Scores that did
not match (18%) were then scored by a senior researcher to determine a final score.

Critical Thinking Disposition. Disposition to use critical thinking operationalized as CTD was
measured using a 5-item subscale from the Motivated Strategies for Learning Questionnaire
(MSLQ).?? The subscale was designed and validated to measure college students’ thinking
strategies to apply knowledge and critically evaluate situations and found to have good internal
reliability with a Cronbach’s alpha (o) value of .72.3! The composite score is an indicator of
students’ inclination to use CT during a decision-making process.?* The five items were
measured using a 5-point Likert scale, ranging from (1) strongly disagree (5) strongly agree.
Green Eating Behavior. Prior interest in the topic, operationalized as GE behavior, was
measured using a validated 7-item survey (o = .81), which assessed the frequency of choosing
sustainably produced food.?* The items included behaviors related to purchasing foods locally
grown, shopping at farmer’s markets, buying organic, and purchasing free-range animal proteins.
Items were measured on a 5-point Likert scale ranging from (1) barely ever to never to (5)
almost always, a higher score indicating a greater frequency of choosing sustainably produced
foods.

Data Analysis
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Data were analyzed using SPSS 24 (IBM, Armonk, NY, 2016). Descriptive variables
were analyzed for normal distribution using values of -2 to +2 for skewness and kurtosis.>*
Demographic variables were analyzed using means (+ standard deviation) and frequency (%).
Independent t-tests were used to analyze baseline differences between the CTDM-F and the
control groups, and between universities. Analysis of covariance (ANCOVA) was conducted at
baseline to control for significant differences between groups. A Pearson’s Chi-square test of
independence analysis was used to analyze categorical variables. To assess differences in CT-
DM score between groups, a two-stage hierarchical multiple regression was performed with CT-
DM score as the dependent variable. University was entered at stage one of the regression to
control for differences at baseline. Group (control vs CTDM-F) was entered at stage two to
assess differences between groups on CT-DM score after controlling for university. ANCOVA
was also used to assess differences in scores and components of the CDM score between groups.
To evaluate change in CTD score and GE behavior from baseline to post-intervention, repeated
measures ANCOVA was conducted. For all the analyses significance level was set at p<0.05. An
exploratory structural equation model (SEM) using path analysis was also performed to explore
the amount of variation that was accounted for in CT-DM score by group, CTD, and GE
behavior. For the SEM outcomes, ideal macro-level fit indices parameters include: ¥* p >.05,
v?/df ratio < 4, CFI > .90, RMSEA < .08, and for y? difference, a larger value equates to better

fit.>?

RESULTS

Sample
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A total of 440 students randomly assigned to either the control (n=230) or the CTDM-F
group (n=210). Participants were excluded if they did complete baseline demographic questions
and if they did complete both module 1 and module 2 (n=9). Students’ mean age was 19.4 (£1.4)
years old and 73.8% were female. All descriptive variables were normally distributed. Reported
major was grouped into three categories: 1) Arts and Humanities: social sciences, arts, and
undecided (47.5%); 2) STEM: science, technology, engineering, agriculture, and math (22.2%);
and 3) STEM-Health: nutrition, kinesiology, nursing, pre-med (30.3%) to examine differences.

Significant baseline differences between universities were found for all categorical and
descriptive variables. Based on these findings, university was controlled for in the analyses using
ANCOVA. Baseline comparisons between groups, after controlling for university, are shown in
Table 2. At baseline, the control group initially had a significantly higher pre-CTD score (p<.05),
but after controlling for university, the difference was no longer significant. No other differences

between the CTDM-F group and control group were found.

[TABLE 2]

CT-DM Score

The hierarchical multiple regression revealed that at step 1, university contributed
significantly to the regression model, F'(2,428) = 19.11, p<.001 and accounted for 8.0% of the
variation in CT-DM-score. Introducing the grouping variable (CTDM-F group vs. control group)
explained an additional 3.0% of the variation in CT-DM score and the change in R? was
significant, F' (1,428) =25.45, p<.001. The results show that after controlling for university, the
grouping variable explained a significant proportion of the variation in CT-DM scores,

demonstrating that the CTDM-F group had a significantly higher CT-DM score than the control

group.
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Group differences in CT-DM score components were assessed using ACOVA and are
presented in Table 3. Results show a greater percentage of the intervention group made a
decision and used significantly more evidence-based reasons to support their decision when
compared to the control. However, there were no differences between groups in recognizing the
other side’s point of view.

After controlling for university using repeated measures ANCOVA, there were no
between group differences in CTD or GE over time. However, there was a significant within-
group change in CTD for both the CTDM-F group from a mean baseline value of 3.52 (+.6) to a
post-intervention mean of 3.63 (£.6), p<.01 and the control group from a baseline mean of 3.54
(.6) to a post-intervention mean of 3.69 (£.6), p<.001. There were no significant within group
changes for GE behavior.

For the exploratory SEM path analysis, three model versions were hypothesized and
tested using EQS software®*: direct, predictive, and mediational models. Findings revealed that
compared to a direct model with only a single predictor from group to CT-DM score, and a
mediational model with CTD and GE behavior as mediators, a third prediction model with paths
from three predictors (group, CTD, and GE behavior) fit best.

Macro-level fit indices showed that the %2, df, CFI, and RMSEA were all in a near-
optimal range for the selected prediction model (Table 4). In contrast, fit indices for the direct
effect and mediational pathway indicated that these models were not adequately describing the
data. Standardized maximum likelihood parameter estimates for the prediction model path
coefficients are shown in Figure 1, along with R? values. The results indicate that group and
interest, (i.e., GE behavior) were significant predictors of CT-DM score, but CTD score was not

a significant predictor of CT-DM score.
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DISCUSSION

The purpose of this study was to evaluate the effectiveness of a CTDM-F to facilitate CT-
DM skills in large introductory STEM classes. Findings showed that the CTDM-F, provided as
an out-of-class activity, was successful at encouraging students to use more CT-DM skills when
compared to the control group. Specifically, The CTDM-F group was better at making a decision
and supporting that decision with a greater number of evidence-based reasons. These findings
were similar to other interventions that were implemented in semester-long courses>?,
highlighting that online modules with an appropriate framework to facilitate learning can be used
as supplemental instruction to support higher order thinking skills. This study demonstrated the
importance of incorporating an instructional framework to intentionally teach skills associated
with CT-DM as well as encourage the significance of skill development for using critical
thinking skills during a decision-making scenario.

The success of the online interactive modules in facilitating CT-DM can be attributed to
grounding the curriculum within the social constructivism theory, using PBL, and scaffolding the
learning to help students move towards independence in their CT-DM skills. The findings in this

study are reinforced by Perry et al.*®

, who implemented similar methods using PBL activities
throughout a semester-long course in a large introductory class. Their findings showed that
students increased their critical thinking skills from the beginning of the semester compared to
the end when exposed to competing viewpoints of topics related to sustainability. Developing

critical thinking skills is essential because both educators and employers have expressed the need

for students to graduate from higher education with strong critical thinking skills.*% 3’ However,
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developing these skills require use of curricula that implement evidence-based instructional
practices based on research in the science of teaching and learning.

Interestingly, while the experimental group made a decision more often and used more
evidence to support their decision, the CTDM-F was not successful at having students recognize
the differing perspective. One reason for this may be because a discussion activity was not
included, which has shown to encourage recognition of other perspectives and to identify the
other side's point of view.*® Extending the framework by adding an additional module with more
scaffolding and a discussion activity would help students move towards greater independence in
their CT-DM response.

The current study found no significant differences between groups in change in attitudes
toward critical thinking measured by CTD; both groups increased scores from baseline to post.
The increase in the CTD scores over time can be explained by both groups being exposed to the
same components of PBL instruction such as the critical thinking video, the competing narratives
in both modules and the decision-making activity.>>*® Additionally, there were no changes in
GE behavior from pre-test to post-test or between groups. This suggests that even though the
modules provided pros and cons of different environmental eating positions, additional
intervention components such as goal setting may be needed to lead to behavior change.?®

The path analysis showed that the CTDM-F and GE behavior were significant,
independent predictors of CT-DM score, while CTD was not. This provides additional support
that the framework encouraged the use of CT-DM skills. The path analysis showed that a
prediction model fit better than a mediation or null model. This indicates that interest, or
frequency of GE behavior, is an important variable to consider when predicting CT-DM score,

but it was not a meditating variable, so it did not strengthen or weaken the CT-DM score.
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Researchers have found that when students express more interest in a topic, they have a
greater motivation to engage in critical thinking activities during low stakes assessment (e.g.,
extra credit).*"** Bruna et al.>! found that when PBL was used to teach metabolism using
nutrition and health articles, instead of a traditional lecture format, students reported more
motivation to participate, engaged more in self-directed learning, and reported that the learning
process encouraged them to use critical thinking skills. The authors contributed the positive
outcomes of the study to the use of authentic education material where students were solving
real-world problems. This supports why GE behavior was a significant predictor of CT-DM
score. While GE may have led to a higher CT-DM score for those reporting higher GE behavior,
it may have reduced CT-DM scores for those students who were not as involved in sustainable
eating behavior. Nevertheless, the importance of interest in a topic was reinforced by the path
analysis findings.

The path analysis also revealed that CTD score did not account for a significant amount
of variation in CT-DM score. This is conflicting with other studies that have found that CTD is
an indicator of critical thinking skills*, however the main outcome for this study measured CT-
DM skills rather than the larger construct of critical thinking, which is a possible explanation as
to why CTD was not a significant predictor of the outcome. Furthermore, having a natural
inclination to be a critical thinker does not equate to having strong critical thinking skills.' For
example, students may have recognized the need to use critical thinking in their courses (i.e.,
measured by CTD score) but may not have progressed to the stage of implementing those
strategies (i.e., measured by CT-DM score). Overall, the CT-DM framework intervention was

not sufficient to cause a change in students’ CTD when compared to the control.
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The previous discussion brings forth a limitation. This study did not measure the broader
construct of critical thinking, which limits the ability to completely understand how the CTDM-F
impacted students' ability to think critically. Despite the limitation, this intervention used a
rigorous study design and introduced a novel approach that facilitated CT-DM skills by using an
online interactive framework that can be easily administered online or in a classroom setting and

be manipulated to fit multiple topics within the STEM fields and beyond.

IMPLICATIONS FOR FUTURE RESEARCH AND PRACTICE

This research supports the importance of including evidence-based instructional practices
such as social constructivism theory and PBL when developing curricula, along with using topics
that students can relate to such as examining sustainable food system practices and making food
choices. Through the science of teaching and learning educators have the opportunity to develop
curricula that encourages students to consider and evaluate facts, which is imperative for STEM
students to master as they begin their careers. As future professionals, this generation faces
future problems that are unpredictable and while information is more abundant than ever, the use
of the internet and technology requires information seekers to be critical of the facts they
consider when making complex decisions.

To further enhance the science of teaching and learning, the CTDM-F should be tested
and administered in classroom settings to examine how a framework can be used to develop
critical thinking skills and help students make informed decisions. Future implications include
understanding how the CTDM-F can work to overcome pre-existing biases or emotional

reasoning during a decision making scenario, along with measuring the broader construct of



305  critical thinking using validated measures.!®** This would provide a more complete

306  understanding of how critical thinking impacts students’ decisions. As evident by this study,

307  using a framework within two online interactive modules was found to be a facilitator of CT-DM
308 and students were more likely to recognize and use facts when making a simulated decision

309 about food choices.
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2C - Table 1

Table 1: Differences in Module 1 and 2 Design Between Critical Thinking Decision
Making Framework (CTDM-F) Group and Control Group

CTDM-F Group Control Group
Module 1:
Animal/Plant Protein
Tobic Introduced in the form Introduced as
P of a problem the topic
T-Chart
Support Mind-Map None
. . . Structured fill in
Decision-Making Activity the blanks Text box

Module 2:
Organic/Non-Organic

Introduced in the form

Topic of a problem Introduced as the topic
T-Chart
Support Mind-Map None

Decision-Making Activity Text box Text box




2C - Table 2

Table 2: Baseline Demographics by Critical Thinking Decision-Making Framework

(CTDM-F) Group and Control Group

Variable CTDM-F (n=203) Control (n=228) F-Value
mean (std) mean (std)
Age 19.3 (1.3) 19.4 (1.5) 1.82
Pre-CTD? 3.51(.6) 3.54 (.6) .50
Pre-GE Behavior” 2.72 (.7) 2.76 (.8) .29
Variable CTDM-F (n=203) Control (n=228) Pearson
% %o Chi-Square
Gender .03
Male 26.6 26.0
Female 73.4 74.0
Major* .85
Arts and Humanities 424 42.4
STEM 23.6 20.5
STEM-Health 28.6 31.4
Undecided 54 5.7
University? 1.06
University 1 50.7 55.7
University 2 49.3 44.3

®CTD= Critical Thinking Disposition, Motivated Strategies for Learning Questionnaire (MSLQ), mean score of

five items measured using a S-point Likert scale: (1) strongly disagree (5) strongly agree.

"Pre-GE Behavior= Pre-Green Eating Behavior, 7-item survey, 5-point Likert scale ranging from (1) barely ever

to never to (5) almost always.

°Arts and Humanities= social sciences, arts, and undecided; STEM Majors= Science, Technology, Engineering,

and Math; STEM-Health Majors= nutrition, kinesiology, nursing, pre-med
dUniversity 1= University of Rhode Island; University 2= University of North Texas
Continuous variables assessed using ANCOVA, controlling for university
Categorical variables assessed using Pearson Chi-Square




2C - Table 3

Table 3: Differences in Critical Thinking Decision-Making Framework (CTDM-F) Group
Responses and Control Group Responses in Module 2 After Controlling for University

Variable CTDM-F Control F-Value
(n=203) (n=228)
CT-DM Score® mean (std) 18.1 (7.6) 15.4 (8.4) 14.58**
Number of Evidence-Based
Reasons ” mean (std) 1.7 (1.1) 1.3 (1.0) 15.21%%*
Variable CTDM-F Control Pearson
(n=203) (n=228) Chi-Square
Made a decision (%)
Yes 91.1 80.3
No 8.9 19.7 10.17**
Reason (% reported)
Health 39.5 31.7 3.93
Animal 2.4 1.7 2.04
Price 12.2 9.1 1.94
Economic 4.4 43 .00
Environment 50.7 47.0 .62
Other 34 4.4 25
Identified other
perspective (%)
Yes 14.3 18.4
No 85.7 81.6 1.34
ACritical Thinking Decision Making (CT-DM) Score: range from 0-30, 0= no CT-DM and 30=high
CTDM

"Number of evidence-based reasons used to support decision: range from 0 to 3, higher value = more
reasons used to support decision

Continuous variables assessed using ANCOVA, controlling for university

Categorical variables assessed using Pearson Chi-Square

*p<.05

**p<.01




2C -Table 4

Table 4: Structural Equation Modeling Macro-Level Fit Indices for Direct, Predictive, and
Mediational Pathways Explaining Critical Thinking Decision Making Score

Pathway Macro-Level Fit Indices®

X2 df X*/df ratio CFI RMSEA X2 difference
Direct? 21.82%* 5 4.36 302 .093 ---
Mediational® 21.72% 2 10.86 181 .159 .10
Predictive® 14.65* 3 4.88 S16 .100 7.07

*Direct pathway from group to critical thinking decision making (CT-DM) score

"Mediational pathway with group as independent variable and GE behavior and CTD as mediating variables explaining

CT-DM score

‘Predictive pathway with group, green eating (GE) behavior, and critical thinking disposition (CTD) predicting CT-DM
score

4Ideal macro-level fit indices parameters: X?p > 0.05, X*/df ratio < 4, CFI > 0.90, RMSEA < 0.08, X? difference= larger
value equates to better fit

*p <.001



3 - Figure 1

Figure 1: Prediction Model Pathway with Parameter Estimates for Critical Thinking Disposition
Score, Group, and Green-Eating Behavior

Critical Thinking
Disposition Score 06
15% Critical Thinking
Group Decision-Making
Score
Green Eating 13% R?=.044
Behavior
*p<.05
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