Educational Policy Analysis and Strategic Research, V17, N3, 2022
© 2022 INASED

Determining Secondary School Students’ Knowledge Levels on Ecosystem, Biodiversity,
and Environmental Problems

Emine AYDIN'
MoNE, 15 Temmuz Sehitleri Secondary School

Mahmut SELVi?
Gazi University
Elvan INCE AKA?
Gazi University
Mustafa SARIKAYA*

Gazi University

Abstract

The present study aimed to determine the knowledge levels secondary school students have on ecosystem,
biodiversity, and environmental problems within the context of a science class and to identify the
relationship between their knowledge levels on these subjects according to gender and science course
grades. The study applied the survey design, a quantitative research method. The participants for the study
included 400 eighth-grade students from a public secondary school in Ankara, Turkey during the 2018—
2019 academic year. The Ecosystem, Biodiversity, and Environmental Problems Achievement Test
(EBET) was used to collect the study data, and SPPS 17 software was used for data analysis. The students’
responses to EBET were evaluated based on Bloom’s Original taxonomy. The results revealed that the
students had no difficulty in answering knowledge and comprehension questions, partial difficulty in
answering application questions, and great difficulty in answering analysis questions. There was a positive,
moderately significant relationship between the students’ science course grades and their scores on the
knowledge and comprehension questions; however, no significant relationship was found between their
science course grades and their scores on application and analysis questions. Regression analysis was
performed to determine the predictive value of science course grades on the knowledge levels of
ecosystem, biodiversity and environmental problems. The students’ knowledge and comprehension scores
varied significantly by gender in favor of the female students, whereas their application and analysis scores
did not vary significantly by gender.
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Introduction

Environmental problems pose one of the greatest challenges faced by today’s world. The
main reasons behind the emergence of environmental problems are people’s unconscious behavior,
negative attitudes and ignorance towards the environment. In order to protect the environment,
emphasis has been placed on developing and/or improving value judgements concerning natural
assets and habitats, and their sustainability in human-environment and human-nature relationships
(Ozkan, 2008). The many disciplines that address the natural environment, including biology,
chemistry, geography, and economics, has resulted in the emergence of a wide range of approaches to
environmental education. In some cases, environmental education is delivered as a separate course,
while in others it is delivered as part of a course, like biology or geography, or designed as a separate
theme and interspersed among different courses. Environmental education at the secondary education
level in Turkey is delivered in different courses, like science, life sciences, and social sciences. The
concepts of ecosystem, biodiversity, and environmental problems cannot be considered as separate
from one another, as changes in one affect the others. These concepts should therefore not be
evaluated through a human-based perspective alone but rather, by considering all the elements that
form an ecosystem. With this in mind, the present study addresses ecosystem, biodiversity, and
environmental problems together. A limited number of the studies in the related literature have
reported that students have a moderate level of knowledge regarding environmental concepts and
environmental problems (e.g., Yurttas & Siiliin, 2010). A far greater number of studies, on the other
hand, have found that students have an insufficient level of knowledge on these subjects (e.g., Atasoy
& Ertiirk, 2008; Erduran Avci & Dargin, 2009; Karakas, Dogan & Sarikaya, 2016; Gokdere, 2005;
Morrone, Mancl & Carr 2001; Uluginar et al., 2008). Students’ participation in environmental actions,
their awareness of environmental problems, and their suggestions for the elimination of these

problems have also been reported to be insufficient (Uluginar et al., 2008).

It is important to carry out alternative assessment and evaluation methods to identify the
cognitive levels that individuals have for any given topic, including environmental issues (Oksiiz &
Giiven-Demir, 2019; Samaie & Khosravian, 2014). In the study by Leeming, Dwyer, and Brecken
(1995), secondary school student's Environmental Attitude and Knowledge Scale (CHEAKS) was
developed and applied. There are many studies in the related literature involving the development of
achievement tests in multiple-choice formats (e.g., Aydin & Selvi, 2020; Akbulut & Cepni, 2013;
Dumanoglu & Akeay, 2018; Giines & Serdaroglu, 2018; Kegeci, et al., 2019; Nacaroglu et al., 2020;
Ozcan et al., 2019; Ozkan & Eryillmaz Mustu, 2018; Sarag, 2018; Sontay & Karamustafaoglu, 2017;
Sontay & Karamustafaoglu, 2020; Sener & Tas, 2017; Tiirkoglu & Uzunkoca, 2017).

In a comparison of the 2005 and 2013 science curricula in terms of environmental issues, it

was found that there were only minor changes, like redistribution of environmental topics according
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to grade level and changes in the allotted time for these topics, in the environmental issues addressed
in the 2013 science curriculum. According to the Ministry of National Education (MoNE, 2018),
when performing assessments and evaluations, the objectives and explanations included in the related
curriculum should be considered, and attention should be given to ensuring that they are compatible
with all components of the curriculum. Assessment and evaluation processes are not restricted to
written-oral exams performed by teachers but rather, are conducted for all exams administered by
educational institutions (Uzoglu et al., 2013). The most common of all taxonomies that determine the
knowledge and skills that students want to gain and facilitate the mental process is the Original Bloom
Taxonomy (OBT) (Bloom, 1956; Biimen, 2006; Grounlund, 1998; Johnson & Fuller, 2006). OBT was
refurbished by Anderson and Krathwohl (2001) as a result of innovations in learning (Biimen, 2006;
Krathwohl, 2002; Zimmerman & Schunk, 2003). Bloom’s taxonomy is a model used to rank the
levels of questions in measurement tools applied to determine students’ cognitive levels (Giileryiiz &
Erdogan, 2018). In Bloom’s taxonomy, skills are ranked in hierarchical order according to their
complexity and specificity (Demir, 2011). The cognitive domains of the taxonomy include six levels:

knowledge, comprehension, application, analysis, synthesis, and evaluation (Bloom, 1956).

A literature review showed that there are many studies on Bloom’s taxonomy in the field of
science. The subject area, target school level, and the focus of the study of some of the science

research studies conducted on this taxonomy are presented in Table 1.

Table 1. Bloom’s Taxonomy of Science Studies in Turkey

Subject Area Target school level Focus of the study Reference

Science Secondary school LGS and TEOG exam questions Akytirek (2019)

Science Primary school Primary school, third-grade science Diindar (2019)
textbook unit questions.

Science Primary school Objectives of third- and fourth-grade Yolcu (2019)
science courses in primary school
curricula.

Science Secondary school Questions in science and technology Giiven and Aydin
curriculum (2017)

Science Secondary school Questions in a science and technology flhan and Gezer
textbook (2017)

Science Secondary school Questions in a science and technology Giiven (2014)
textbook

Science Secondary school Unit questions in science textbooks Kahramanoglu

(2013)

Science High School Unit questions in 9"—12"-grade science Davila and Talanquer
textbooks (2009)

Science Teacher Science course exam questions prepared Dindar and Demir
by 5™-grade science teachers (2006)

Science Undergraduate Exam questions prepared by preservice Koray et al. (2004)

teachers
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As can be seen in Table 1, the studies on Bloom’s taxonomy differed in terms of the age and
educational level of their target audience. The classification of the questions provided by the
taxonomy enables teachers to form questions at the targeted cognitive level and eliminates concerns
over asking questions that are at the same cognitive level; in applying this system of classification,
teachers can develop their question formation skills (Biiyiikalan, 2004). Posing questions to students
that encourage them to use their knowledge and to effectively engage in problem solving with their
knowledge, rather than simply memorizing and recalling, can enhance students’ high-level thinking
skills. High-level cognitive questions will enable students to establish a connection between new
knowledge they will learn and the current knowledge they have and thereby improve their levels of
achievement (Cimer, 2007). Machanick (1998) suggests that OBT should be taken as a basis for a
more comprehensive review of the topics taught in the curriculum. When literature is reviewed it is a
common occurrence to find studies in which the Original Taxonomy is taken as a reference in the
evaluation of coursebooks (Assaly & Smadi, 2015; Bikmaz, 2002; Cepni & Azar, 1998; Eber &
Parker, 2007; Gierl, 1997; Jideani & Jideani, 2012; Mizbani & Chalak, 2017; Seo et.al., 2010). There
are also studies examining the learning outcomes of the science program, examining the curriculum
and assessment tools (Lee, Kim & Yoon, 2015; Green, 2011). While the literature shows that Bloom’s
taxonomy has been used in studies to classify and determine the content validity of exams/written
exam questions, objectives in the curriculum, questions in textbooks/workbooks, and unit questions in
textbooks and questions in workbooks; there were no studies specifically evaluating achievement
tests, that is, students’ current cognitive levels, according to Bloom’s taxonomy. In addition, in the
Science curriculum, students related to the environment; it is aimed that they can explain the
ecosystem and related concepts, question the causes and consequences of environmental problems,
gain knowledge and skills for biodiversity, endangered and endangered creatures and what needs to
be done to protect these species (MoNE, 2018). In this respect, it was necessary to determine the
learning levels of secondary school students regarding the "ecosystem, biodiversity and
environmental problems" in the science course curriculum. In this respect, considering the importance
of increasing students’ current cognitive knowledge levels, studies that focus on determining these
levels in students for the purpose of identifying any weaknesses in this area would fill the existing gap

on this subject in the science education literature.

Research Aim and Research Questions

The present study aimed to determine secondary science students’ knowledge levels on
ecosystem, biodiversity, and environmental problems within a science course and to examine the

relationship between the students’ knowledge levels and their science course grades and gender.

The question of the research is this: Do the knowledge, comprehension, application, and

analysis scores of secondary school students have an effect on their science course grades?
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The following sub-problems associated with the aforementioned problem were developed to

guide the study:

What is the level of the students’ knowledge, comprehension, application, and analysis

scores?

Is there a significant relationship between the students’ science course grades and their

knowledge, comprehension, application, and analysis scores?

Are the students’ knowledge, comprehension, application, and analysis scores a significant

predictor of their science course grades?

Do the students’ knowledge, comprehension, application, and analysis scores significantly

differ by gender?

Method
Research Methodology

The present study used a survey design, a quantitative research approach. Survey studies
focus on determining participants’ characteristics, such as their views, interests, or attitudes, regarding
a certain topic or event and facilitate the use of larger samples compared to those of other research

designs (Biiyiikoztiirk, 2008).

Participants

Participants for the present study were determined using the cluster sampling technique, a
probability sampling method. With this method, groups, rather than individuals, are sampled. In this
study, 10% of the students in the province where the study was conducted were reached to ensure that
the results could be generalized to the accessible universe (Biiyiikoztiirk et al., 2014). A total of 400
eighth-grade students from a public secondary school in Ankara, Turkey during the 2018-2019
academic year constituted the study sample. According to Tavsancil (2010), the sample to be selected
must be at least five times the number of items in the scale and tests to be applied. The student sample
of the study was determined by taking the EBCT test with 30 questions into consideration.
Accordingly, 400 students were found to be sufficient for the sample. 212 of the participants were
female, and 188 were male. In terms of percentages, these numbers corresponded to 53% female and

47% male.
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Instrument and Procedures

Ecosystem, Biodiversity, and Environmental Problems Achievement Test

In the study, the EBET, developed by Aydin and Selvi (2020), was applied to determine the
secondary school students’ knowledge levels on ecosystem, biodiversity, and environmental
problems. The test consists of 30 multiple-choice questions, each with four response options. The KR-
20 value of the test was .71, the average discrimination power was .38; and the average item difficulty
index was .56, indicating that the test items were at a medium difficulty level and had high

discrimination power.

Data Analysis

It took approximately 45 mins for each student to complete the test. Each correct answer was
scored one point and each incorrect answer, zero points. To compare the students’ scores at different
cognitive levels, the equivalents of the scores were calculated as percentages, and the data collected
were analyzed using SPSS 17 and Microsoft Excel software. The Pearson correlation coefficient was
used to determine the relationship between the students’ science course grades and their knowledge,
comprehension, application, and analysis level scores. Independent samples t-test was conducted to
determine whether the students’ knowledge, comprehension, application, and analysis level scores

significantly differed by gender.

Results
Findings Regarding the First Sub-problem
Descriptive analysis results regarding the students’ knowledge, comprehension, application,

and analysis scores are given below in Table 2.

Table 2. Descriptive Statistics Results for Bloom’s Ta onomy

Bloom’s taxonomy level N M SD Mode Median
Knowledge 400 71.36 25.54 87 75
Comprehension 400 71.36 23.00 87 68
Application 400 51.40 30.67 66 66
Analysis 400 31.10 26.54 33 33

Examining the mean (M), median, and mode values of the students’ scores given in Table 3, it
can be seen that since the mean value is lower than the median value, the scores are skewed to the left.
Moreover, the mean and median values were close to each other, which indicates that the related data
are normally distributed (Biiyiikoztiirk, 2008). In evaluating the scores out of 100, it was found that

on the knowledge and comprehension questions, the students’ answers were good; on the application
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questions, their answers were at the medium level, and on the analysis questions, their answers were

unsuccessful.

Findings Regarding the Second Sub-problem

Results of the Pearson correlation analysis conducted to determine the relationship between
the students’ science course grades and their knowledge, comprehension, application, and analysis

scores are presented below in Table 4.

Table 4. Relationship between Science Course Grades and Knowledge, Comprehension,
Application, and Analysis Scores

Variables Knowledge Comprehension Application Analysis

Science course r 445 460 276 .040

grade p .000 .000 .000 426
N 400 400 400 400

A positive, moderately significant relationship was found between the students’ science
course grades and their scores on the knowledge and comprehension questions but a low-level
positive relationship between their science course grades and their scores on application and analysis
questions. The correlation with knowledge, comprehension, and application scores and science course
grades were significant, as indicated by p <.05, whereas the correlation with analysis scores was not

significant, as indicated by p >.05.

Findings Regarding the Third Sub-problem

Regression analysis was conducted to determine whether the students’ knowledge,
comprehension, application, and analysis scores were a significant predictor of their science course
scores. In a regression analysis, it is necessary to check for any outlier variables, as the existence of
outliers makes it difficult to satisfy the “linearity” assumption in a regression analysis. A plot chart,

presented in Figure 1 below, was developed to identify any outliers.
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Figure 1. Correlation between the Students’ Science Course Grades and Their
Knowledge, Comprehension, Application, and Analysis Scores

The plot graph in Figure 1 also presents the correlation between the predictor variable and the

dependent variable (predicted, criterion), which shows a positive moderate level relationship between

the students’ science course grades and their knowledge, comprehension, application, and analysis

SCOres.

Upon meeting the assumptions of linearity and normality, a multiple regression analysis was

performed to determine whether the students’ knowledge, comprehension, application, and analysis

scores predicted their science course grades. The related results are given below in Table 5.

Table 5. Multiple Regression Analysis Results on Whether Knowledge, Comprehension,

Application, and Analysis Scores Predict Science Course Grades

Variable B Standard Error 5 B t p Paired r Partial r
Constant 56.39 2.20 - 25.65 .000 - -
Knowledge 0.13 0.04 21 3.22 .001 0.45 0.16
Comprehension 0.18 0.04 28 4.13 .000 0.46 0.20
Application 0.50 0.02 .10 2.02 .045 0.28 0.10
Analysis -0.03 0.03 -.05 -1.19 236 0.04 -0.06

R =0.50, R>=0.25
F(4! 395~ 3215, p< .05

Regarding the paired and partial correlations between the predictor variables and the

dependent variable (predicted, criterion) in Table 5, a positive moderate level relationship was found

between knowledge scores and science course grades (r=.45); when the other variables were

&9



Educational Policy Analysis and Strategic Research, V17, N3, 2022
© 2022 INASED

controlled, the correlation between these two variables was found to be r=.16. A positive moderate
level relationship was found between comprehension scores and science course grades (r=.46); when
the other variables were controlled, the correlation between these two variables was found to be r=.20.
The relationship between application scores and science course grades was found to be positive and
close to a moderate level (r=.28); when the other variables were controlled, the correlation between
these two variables was found to be r=.10. Finally, the relationship between analysis scores and
science course grades was found to be positive but at a low-level (r=.04); when the other variables
were controlled, the correlation between these two variables was found to be negative and low-level

(1=-.06).

A moderate level positive relationship was found between the students’ knowledge,
comprehension, application, and analysis scores and their science course grades (R =.50, R2=.25, p
<.05). The students’ knowledge, comprehension, application, and analysis scores taken together

explained 25% of the total variance in science course grades.

According to the standardized regression coefficient (B), the relative importance order of the
predictor variables on the students’ science course grades was: comprehension, knowledge,
application, and analysis scores. Considering the t-test results on the significance of the regression
coefficients, the knowledge, comprehension, and application scores were significant predictors of the
students’ science course grades, while the analysis scores were not a significant predictor of science
course grades (p<.05 for knowledge, p<.05 for comprehension, p = .045 <.05 for application, and p=
.236 for analysis).

From the results of the regression analysis, the following regression equation (mathematical

model) for the prediction of science course grades was developed:

Science course grade=56.39 + 0.13 (Knowledge) + 0.18(Comprehension) + 0.05(Application)
—0.03 (Analysis)

Findings Regarding the Fourth Sub-problem

Independent samples t-test was performed to determine whether the students’ knowledge,

comprehension, application, and analysis scores differed by gender.
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Table 6. Independent Samples t-Test Results for the Students’ Knowledge, Comprehension, and
Analysis Scores by Gender

Gender N } s sd t p

Knowledge Female 212 73.70 24.78 398 2.01 .045
Male 188 68.64 26.17

Comprehension Female 212 69.01 20.45 398 3.75 .000
Male 188 60.54 24.87

Application Female 212 53.10 30.81 398 1.18 238
Male 188 49.47 30.48

Analysis Female 212 28.81 25.30 398 -1.80 .073
Male 188 33.57 27.73

As seen in Table 6, the students’ knowledge and comprehension scores differed significantly
by gender (t(398)= 2.01, pKnowledge=.045 <.05, and t(398)= 3.75, pComprehension=.000<.05);
whereas their application and analysis scores did not significantly differ by gender (t(398)=1.18,
pApplication=.238>.05, and t(398)= -1.80, pAnalysis=.073>.05). The female students were found to
have higher knowledge and comprehension scores than those of the male students (Knowledge=73.70
and Comprehension=69.01), which indicates that the female students responded better to the
knowledge, comprehension, and application questions. In addition, the results in students'
comprehension scores indicated an effect size such as 12 = 0.19. In other words, 0.19% of the reason

for the students' comprehension score variability can be attributed to the gender of the students.

Discussion and Conclusion

The present study aimed to determine secondary science students’ knowledge levels on
ecosystem, biodiversity, and environmental problems in a science course and to examine the
relationship between the students’ knowledge levels and their science course grades and gender. In a
study by Jeffries, Stanisstreet, and Boyes (2001), first-year undergraduate students' thoughts on global
warming -Which is one of the most important environmental issues-, and their thoughts on the causes
and consequences of global warming were examined. According to the results of the research, it was
determined that the students lack the required knowledge and they also had misconceptions regarding
environmental problems. In a similar fashion, in another study by Morrone, Mancl, and Carr (2001) it
was revealed that the participants had insufficient knowledge regarding environment and
environmental problems. A review of the literature on this subject showed that no study evaluated

achievement tests according to Bloom’s taxonomy.

The present study investigated whether there was a significant relationship between the
students’ science course grades and their knowledge, comprehension, application, and analysis scores.
The results revealed that the students did not have any difficulty in answering knowledge and
comprehension questions, had partial difficulty in answering application questions, and had great

difficulty in answering analysis questions. Related studies on behaviors and attitudes towards
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environmental sustainability (Belen, 2020; Buldur & Omeroglu, 2018) found a weak relationship
between attitude and behavior and achievement. Cavusoglu et al. (2017), in their study, evaluated
primary school students’ knowledge and attitudes regarding environment and reported a positive but
weak relationship between students’ knowledge scores and attitude scores. Studies reporting similar
results (Derman, 2013; Makki et al., 2003; Uzun, 2007) were found in the literature. These studies
found there to be a positive medium level relationship between students’ environmental awareness
and their learning levels on ecosystem topics. Affective behaviors have been shown to explain 25% of
academic achievement (Bloom, 2012). However, in the review, there were studies that used Bloom’s
taxonomy to investigate exam questions of different courses. For example, Giileryiiz and Erdogan
(2018) conducted a study on exam questions of a science course and found that of the questions
investigated, 59.5% were at the knowledge level, 20.4% were at the comprehension level, 13.4% were
at the application level, 5.2% were at the analysis level, and 1.5% were at the synthesis level, but that
none were at the evaluation level. In another study that examines elementary science classroom
learning outcomes based on cognitive processes; It is observed that in countries like Singapore and
South Korea all learning outcomes are gathered under the umbrella of cognitive processes such as
Knowledge, Comprehension, and Application. A lack of learning outcomes was observed in
subcategories like Analysis, and Synthesis Evaluation (Lee, Kim & Yoon, 2015). In his doctoral study
which investigates teaching strategies of the music classroom and the National Standards of Music
Education according to Bloom's Taxonomy, Coleman (2013) suggests that the teachers' usage of
metacognitive teaching methods in classroom activities, improved students' Cognitive, Affective and
Physical skills. Increasing the number of objectives that correspond to higher cognitive levels could
improve the quality of evaluation questions, as well as improve students’ higher-level thinking skills.
The inability to predict students’ science course grades based on their application and analysis
cognitive scores suggests that science course grades are not issued according to higher cognitive
levels. This may stem from the assessment and evaluation methods used by the teacher or from the

low level of the objectives specific to the curriculum.

The present study investigated whether the students’ knowledge, comprehension, application,
and analysis scores were a significant predictor of their science course grades. The results revealed
there to be a significant relationship between the students’ science course grades and their knowledge
and comprehension scores but no significant relationship between their science course grades and
their application and analysis scores. Studies in the related literature showed that questions are mostly
gathered under lower stages of the cognitive domain (Altun, 2016; Assaly & Smadi, 2015; Ardahanli,
2018; Cangiiven et al., 2017; Dalak, 2015), and that students who can solve analysis questions are
expected to have a good science course grade. Given this information, it was surprising that in the

present study, a negative relationship was observed, that is, the students’ answers to analysis
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questions did not significantly predict their science course grades. There are many studies in the
literature that applied Bloom’s taxonomy to investigate the learning outcomes of curricula and the
exam questions developed by teachers and MoNE. In studies whose aim was to investigate curriculum
objectives of different disciplines according to Bloom’s taxonomy, it was reported that the objectives
were mostly at the lower stages of the taxonomy (Cangiiven et al., 2017; Yimaz & Keray, 2012;
Zorluoglu et al., 2017). There are also numerous studies in the literature that examined the content

validity of science questions in TEOG, SBS, and LGS (Cosar, 2011; Senses, 2008).

The present study investigated whether the students’ knowledge, comprehension, application,
and analysis scores significantly differed by gender. The results revealed that the students’ knowledge
and comprehension scores differed significantly by gender, whereas their application and analysis
scores did not significantly differ by gender. The knowledge and comprehension scores were found to
be higher in the female students, which suggests that the female students, compared to the male
students, are more successful in the lower stages of Bloom’s taxonomy, such as in knowledge and
comprehension. On the other hand, no significant difference was found for the higher stages. In the
literature review, there was no study found evaluating an achievement test or scale according to
Bloom’s taxonomy. However, there were studies examining differences in the learning of
environmental issues by gender, and the results reported in these studies were similar to those
observed in the present study. In a study by Azapagic, Perdan, and Shallcross (2005), it was
determined that gender has no role in the scores of teacher candidates in the achievement test for
sustainable environment. Cavusoglu et al. (2017), in their study, evaluated primary students’
environmental knowledge and attitudes and found there to be a significant difference between
environmental knowledge and attitudes in favor of female students and a significant difference in
students’ environmental knowledge scores in favor of eighth-grade students, compared to their peers.
In a study by Celikbas (2016), students’ awareness about environmental problems, in terms of gender,
environmental behaviors, attitudes towards environment, attitudes on environmental sustainability,
water footprint, and ecological footprint were determined to be similar before receiving
environmental education, yet after receiving environmental education, the female students were
reported to have significantly higher awareness about environmental problems, while the male
students had significantly more positive environmental attitudes. Sénmez and Yerlikaya (2017), in
their study, found that female students, compared to male students, scored significantly higher on both
knowledge and attitude levels regarding environmental topics. The present study observed that the
female students, compared to the male students, scored higher on the lower cognitive stages, which

could mean that female students have more cognitive competence.
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Recommendations

The following recommendations are made in light of the findings obtained from the present

study:

Further studies should be conducted using qualitative data collection methods to corroborate
the quantitative data found in the present study, and students’ cognitive levels, as well as their

affective levels, in the related topics should be investigated.

Considering that in this study the students’ achievement levels were collected at the lower
levels of Bloom’s taxonomy, these levels should be raised to higher levels by including in-class and

extra-curricular teaching activities to activate higher level cognitive skills.

Since the objectives in the current curriculum mostly correspond to the lower levels of
Bloom’s taxonomy, these objectives should be revised so that they correspond to the higher stages of

the taxonomy.

Attention-grabbing supplementary activities should be planned in related topics to increase

students’ knowledge and comprehension levels.
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