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Introduction
Environmental education has become an integral component of School-based Agricultural
Education (SBAE) programs. In fact, the National Council for Agricultural Education (2015)
included Environmental Service Systems and Natural Resource Systems as two of eight national
career clusters. Furthermore, a first time Memorandum of Understanding was recently signed to
enhance cooperation between the U.S. Environmental Protection Agency (EPA) and the National
FFA Organization, with a goal to increase the impact of environmentally-focused programs in
agricultural education (U.S. EPA, 2019). According to the American Association for
Agricultural Education’s National Research Agenda (Roberts, Harder, & Brashears, 2016),
increasingly complex issues between environmental sustainability, societal systems, and
agricultural production (World Economic Forum, 2010) has led to the need for future generations
to be globally competent, possess 21 century skills, and to understand the multidisciplinary
nature of agriculture. This study compared the use of two instructional approaches in an eight-
week, environmentally focused CASE® curriculum on students’ critical thinking ability.

Conceptual Framework
The conceptual framework that guided this study was the Presage-Process-Product (3P) model
developed by Biggs (2003). The 3P model illustrates the relationship between presage, process,
and product factors in teaching and learning. Presage factors include characteristics of the
teacher and characteristics of the student. The presage factors investigated in this study were
students’ age, race, and gender. Process factors include the curriculum and teaching methods
used in the learning environment. This study compared the SE method of inquiry-based
instruction (IBI) to direct instruction (DI) within a CASE® curriculum. Lastly, product factors
include learner outcomes such as changes in students’ knowledge, skills, and attitudes. This
study investigated changes in student’s critical thinking skills. The objectives for this study were
to: (1) compare the critical thinking ability of high school agriscience students taught using the
5E method of IBI to a DI approach, and (2) examine the relationship between students’ critical
thinking ability and demographic characteristics.

Methods
This study was quasi-experimental and used a nonrandomized control group, pretest-posttest
design (Campbell & Stanley, 1963). The population for the study was all secondary agriscience
students in the United States. The accessible population included all students of agriscience
teachers who completed the CASE® Institute for Natural Resource and Ecology (NRE)
certification between 2013 and 2017. One hundred and sixty seven teachers were identified in
the sampling frame. Convenience sampling was used to recruit teachers who were teaching the
CASE® NRE course in a SBAE program during the spring of 2018, and who were willing to
implement an eight-week modified curriculum for the following CASE® modules: (a) The
Energy of Life, (b) Flourishing Fauna, (c) All Natural Flora, and (d) Agricultural Stewardship. A
sample size of 13 teachers and 181 students agreed to participate in the study during the spring of
2018. Six teachers were randomly assigned to the control group and received 16 lesson plans that
followed the direct instruction approach (Eggen & Kauchak, 2012). Seven teachers were
randomly assigned to the experimental group and received 16 lesson plans that followed the SE
method of inquiry-based instruction (Bybee et al., 2006). All research instruments were given to
students digitally through Qualtrics. Students self-reported demographic data (age, gender,
ethnicity) at the start of the study. The Critical Thinking Test in Environmental Education
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(CTTEE) (Cheak, 1999) was used to measure students’ critical thinking abilities. The instrument
was designed for students in grades eight through college. The CTTEE consisted of 27 multiple
choice questions making up three sections (inferences, conclusions, bias). Previous reliability
estimates of the instrument were reported to be .87, .70 (Cheak, 1999), and .72 (Robinson, 2001).
For this study, the Kuder-Richardson 20 score was used to determine a reliability of .78. Students
completed the CTTEE pretest before being exposed to the eight-week treatment. At the end of
the study, students again took the CTTEE instrument. The order of sections was changed on the
posttest, as suggested by Robinson (2005). Descriptive statistics in the form of means,
frequencies, and standard deviations were used to describe the demographic characteristics of
students. Objective 1 was analyzed through paired samples ¢ tests and Objective 2 was analyzed
through correlational statistics. An a priori alpha level of .05 was established for this study.

Results
A total of 181 students participated in the study and were exposed to either IBI or DI for a
duration of eight weeks. Students were given the option to self-report demographics. Of the 181
students, 46.4% (n = 84) identified as male and 33.7% (n = 61) identified as female. Thirty-six
percent did not indicate gender. Student ages varied from 14 to 19 with most students being 16
years of age (34.3%, n = 62) or 15 years of age (24.3%, n = 44). Most students in the study were
White, non-Hispanic (58%, n = 105), followed by Hispanic or Latino (11%, n = 20), and Black
(3.3%, n = 6). Twenty-one percent did not indicate ethnicity. Student demographics were similar
between both treatment groups. Of the 181 students that participated in the study, 156 students
(86.2%) completed the CTTEE pretest and 112 students (61.9%) completed the CTTEE posttest.
The paired sample completion rate was 54.7% (n = 99). Students exposed to IBI achieved a mean
CTTEE pretest score of 14.21 (SD = 5.06) and a mean posttest score of 13.15 (SD = 5.30).
Students exposed to DI achieved a mean CTTEE pretest score of 14.61 (SD = 4.59) and a mean
posttest score of 14.07 (SD = 5.52). A paired samples ¢ test was conducted for each group and no
statistical differences between pretest and posttest scores were found, therefore follow-up
ANCOVA statistics were not conducted. Furthermore, significant correlations were not found
between age or gender and the CTTEE. Moderate correlations were found in the DI group
between ethnicity and the CTTEE pretest (r =.31) and between ethnicity and the CTTEE posttest
(r =.34). Lastly, a significant correlation was found between the CTTEE pretest and posttest (r =
.67) for students in the IBI group.

Conclusions & Implications
Findings from this study indicate the neither IBI nor DI improved students’ critical thinking
abilities in an eight-week, environmentally focused CASE® curriculum. Previous literature
supports the use of IBI over traditional instruction to improve students’ critical thinking ability
(Thoron & Myers, 2012). This study was part of a larger study which yielded some limitations.
Students completed a total of twelve instruments during an eight-week duration. The CTTEE
posttest was measured at the very end of the study and teachers expressed that students were
experiencing test fatigue. A follow-up analysis compared the amount of time students took to
complete the CTTEE pretest and posttest and found that students spent less time on the posttest.
Lastly, results of this study contradict previous findings that suggest student gender influences
critical thinking abilities in environmental education (Arslan, 2012). Recommendations for
future research include implementing a longer treatment duration with fewer instruments.
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