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The purpose of this study was to investigate the effect of RICOSRE learning
models towards critical thinking skills of students with different academic abilities.
This quasi-experimental study employed a pretest-posttest nonequivalent control
group design and involved all the eleventh-grade students from high schools in
Malang, Indonesia. The sample consisted of 134 students from two separate
schools which represented different academic abilities (high and low). Data were
collected using an essay test on students’ critical thinking skills. A rubric was
employed to assess students’ answers and the results were analyzed using
ANCOVA. Findings suggest that (1) there is a difference between the critical
thinking skills of students whose learning was facilitated with RICOSRE and
critical thinking skills of students who were engaged in conventional learning, (2)
there is a critical thinking difference between the high and low ability students, (3)
there is a difference in students’ critical thinking skills affected by the interaction
between learning models and students’ academic abilities. Based on the results of
this study, it can be concluded that RICOSRE can close the critical thinking skills
gap between the high and low ability students.
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INTRODUCTION
High-quality education equips students with higher order thinking skills (Zubaidah,
Fuad, Mahanal, & Suarsini, 2017) that allow students to develop an ability to produce
ideas and to solve problems in learning (Heong, Yunos, Othman, Hassan, Kiong, &
Mohamad, 2012). These skills are usually embedded in a particular discipline, such as
biology. One of the components of the higher order thinking is critical thinking skills
(King, Goodson, & Rohani, 2010).
Critical thinking skills include analyzing, evaluating, and reconstructing information in
order to make a decision and act on it (Haghparast, Nasaruddin, & Abdullah, 2013). The
skills, needless to say, can help students to deal with social problems, scientific
problems, and practical problems effectively. Therefore, these skills can be integrated
into a learning process through exercises and simulation (Colln-Appling & Giuliano,
2017).
Critical thinking skills play a major role in students’ success in learning (Halpern,
Millis, Graesser, & Butler, 2012); however, research conducted within an Indonesian
learning context showed students’ insufficiency in mastering the skills (Kurniawati,
Zubaidah, & Mahanal, 2015). Also, as a result of the implementation of incompatible
and discouraging learning models, facts also prove that critical thinking skills of high
school students in Malang, especially in Biology, fall into the low category (Corebima,
2016).
Academic ability is one of the determining factors of students’ achievement in mastering
critical thinking skills. Students with good academic ability will be more competent to
construct ideas and solve problems logically (Karbalaei,2012). Academic ability is
associated with intelligence effects and intelligence is an important element in the
development of students' critical thinking (Karagol & Bekmezci, 2015).
High School student admission system in Indonesia is one of the reasons why there was
an achievement gap between the high ability and low ability students. The admission
system requires schools to use the Minimum Passing Level National Exam (MPLNE)
scores as the standard to select their students which leads to a phenomenon where some
particular schools are dominated by either the high or low ability students only. For
example, Public High School Number 3 in Kupang, only want students who had a score
of MPLNE between 27.70-36.04, while PGRI High School in Kupang can accept
students with scores of MPLNE between 11.00-12.00 (Yusnaeni, Corebima, Susilo, &
Zubaidah, 2017).
There has been a paradigm shift in scientific subjects learning. Some learning models
have been enhanced to accommodate the development of students’ higher-order thinking
skills (Leou, Abder, Riordan, & Zoller, 2006), placing the teacher as the agent who is
responsible to encourage students to think at the higher order levels. Yet, the facts show
that science subjects learning is mostly focused on information transfer rather than
empowering activities that can develop students’ scientific reasoning (Mainali, 2012).
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One way to promote students’ critical thinking skills is through training. During the
training, students should be taught how to create meaningful links among concepts in a
proportional form and how to find a relationship between knowledge and practice
(Novak & Canas, 2006). These activities can be accommodated by a learning model
(Cantor, DeLauer, Martin, & Rogan, 2015).
Critical thinking skills can be taught explicitly. Teachers can implement a studentcentered learning model to help students develop the skills (Mahanal, Zubaidah, Bahri,
& Dinnuriya, 2016; Fuad, Zubaidah, Mahanal, dan Suarsini, 2017). One of the examples
of the student-centered learning models is a learning model called RICOSRE (Reading,
Identifying a problem, COnstructing the solution, Solving the problem, Reviewing the
solution, and Extending the solution).
The main focus of RICOSRE is problem solving activities (Mahanal & Zubaidah,
2017). As pointed out by Hussain & Munshi (2011), problem-based learning emphasizes
the enhancement of students’ critical thinking skills rather than knowledge acquisition.
An effective way to teach problem-solving strategies to students is to guide them to
apply a series of problem-solving activities in details (Moreno, Reisslein, & Ozogul.
2009). As students develop problem-solving skills, their higher order thinking skills can
also be promoted (Carson, 2007; Kumar & Natarajan, 2007; Snyder &Snyder, 2008).
Therefore, problem-based learning is considered more promising in developing
students’ critical thinking skills compared to conventional learning which is merely
focused on content memorization (Bachtiar, Zubaidah, Corebima, & Indriwati, 2018).
RICOSRE learning model is designed to improve students’ higher-order thinking. The
syntax of RICOSRE consists of reading, identifying a problem, constructing the
solution, solving the problem, reviewing the solution, and extending the solution
(Mahanal & Zubaidah, 2017). RICOSRE learning model has been proven effective to
enhance students’ critical thinking skills (Sumiati, 2017), creative thinking skills (Sari,
2017), science literacy (Rosyada, 2018), science process skills (Yuliskurniawati, 2018),
and scientific argumentation skills (Noviyanti, 2018); however, RICOSRE potential to
close the gap between the low and high ability students’ needs to be explored.
Theoretical Background
Critical Thinking Skills
Numerous definitions of critical thinking show plenty of dimensions. Dewey equalizes
critical thinking in reflective thinking and states that building reflective thinking is the
core of education (Giancarlo & Facione, 2001). Critical thinking is also interpreted as
activating the ability to analyze and evaluate evidence, identify questions, and construct
logical conclusions. Critical thinking skills result from an intellectual process to apply,
analyze, synthesize and evaluate information collected from or by active and creative
observation, experiences, reflection, reasoning, and communication (Facione, 2013).
The common definition of critical thinking is conveyed by Ennis (2013) who elucidates
it as a reasonable reflective activity that focuses on deciding what to believe and what to
do. Critical thinking involves the activities of interpreting, analyzing, summarizing, and
evaluating information. Accuracy, precision, relevance, depth, wideness, logic,
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significance, and fairness are critical thinking merits. Think critically is to focus on
analyzing, organizing, clarifying, developing, prioritizing, or sorting out ideas
(Treffinger & Isaksen, 2013). Critical thinking can help students make careful judgment
and resolve problems on a daily basis (Zubaidah, Corebima, Mahanal, & Mistianah,
2018).
Critical thinking skills are crucial for students because they take part in students’
thinking development. Critical thinking skills belong to one of the basic and intellectual
needs every individual has to meet (Aizikovitsh-Udi & Cheng, 2015). Critical thinking
is not only able to enhance students’ academic ability but also can prepare students to
become a professional in the work field.
RICOSRE Learning Model
RICOSRE is a problem-based learning model developed by Mahanal & Zubaidah
(2017). RICOSRE is an acronym of syntax consisting of (1) Reading (2) Identifying the
problem, (3) Constructing the solution, (4) Solving the problem (5) Reviewing the
solution and (6) Extending the solution. Every stage of RICOSRE facilitates students to
apply higher order thinking as explained below.
The first syntax is reading. Reading is not only about expressing what is in the text but
includes the process of constructing meaning (Akin, Koray, & Tavukcu, 2015; Yu-hui,
Li-rong, Yue, 2010). Reading also involves coordinating affective and cognitive
components such as observing, focusing, having perception, memorizing, building
relationships, analyzing, and interpreting (Çer & Şahin, 2016).
The second syntax is identifying a problem. This stage constitutes the foundation of the
problem solving process (Hippel & Krogh, 2015). At this stage, the problem solver, in
this case, the students are required to identify an unclear and unstructured problem. The
identified problem will then be formulated into questions to be solved. Formulating
questions and asking questions are the indicators of critical thinking skills (Ennis, 2011).
The third syntax is constructing the solution. This phase allows students to find one or
more strategies to solve the problem. Every strategy must include detailed procedures on
how to solve the problem (Cheng, She, & Huang, 2018). Students who think critically
admit that the critical thinking activity is an effort to provide responses to the inquiries
or to construct solutions to the problem.
The fourth syntax is solving the problem by implementing the problem-solving
procedures introduced at the previous stage. The problem solving strategy represents
one’s thinking skill (Temel, 2014). The fifth syntax is reviewing the solution where
students will communicate to get feedback and to widen the information from the
investigation results. The sixth syntax is extending the solution where students analyze
how effective and efficient the strategy and analyze the probability to apply the solution
to similar problems (Bayazith, 2013). Extending the solution is done by encouraging
students to apply new knowledge and skills obtained from solving the problem to a new
homogeneous phenomenon. Understanding the nature of the problem and developing
skills to solve it are amount to critical thinking skills (Paul & Elder, 2007).
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Academic ability
The academic ability can be defined as an achievement in knowledge and skills learned
in an academic context (Kızılhan, 2011). Initial academic ability is students’ knowledge
that covers mastering specific contents they have learned prior to participating in a new
lesson chapter (Torff, 2006). As the basis of the knowledge construction process, this
knowledge helps students to integrate new knowledge (Felton & Kuhn, 2007). The
initial academic ability can have a significant effect on students’ upcoming academic
ability, which means that the knowledge may become a strong predictor on how well
students will achieve the learning objectives (Hattie, 2012). In addition, students’ prior
knowledge has been proven to significantly contribute to students’ academic ability
(Yenilmez, Sungur, & Tekkaya, 2006).
Academic ability is associated with critical thinking skills (Dehghani, Mirdoraghi, &
Pakmehr, 2011). Students who possess high academic ability are better at processing
information, organizing, deducting, and exploring knowledge based on experiences
(King, Goodson, & Rohani, 2010). The relationship between academic ability and
critical thinking skills has been shown in the previous studies. The results of the studies
show that critical thinking skills of students who have the high academic ability are
superior to those of students with the low academic ability (Mamu, 2014; Taghva,
Rezai, Ghaderi, & Taghva, 2014).
Research Objectives
The current research aimed to identify (1) the difference between critical thinking skills
of students whose learning was facilitated with RICOSRE and critical thinking skills of
students who were taught with conventional learning methods, (2) the difference
between high ability students’ critical thinking skills and low ability students’ critical
thinking skills, (3) the difference in students’ critical thinking skills affected by the
interaction between learning models and students’ academic abilities.
METHOD
Model of Research
This quasi-experimental study employed a pretest-post-test nonequivalent control group
design using factorial 2 x 2 version as shown in Table 1. The independent variables of
this research included learning models (RICOSRE and conventional) and academic
ability (AA) while the dependent variable of this study was the students’ critical thinking
skills.
Table 1
Quasi-Experimental Research Design
Pretest
O1
O3
O5
O7

Group
X1Y1
X1Y2
X2Y1
X2Y2

Post-test
O2
O4
O6
O8

Notes:
O1.3.5.7 = pretest
O2.4.6 = post-test
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X1 = RICOSRE learning model
X2 = conventional learning model
Y1 = high academic ability
Y2 = low academic ability
Research Setting
This research was conducted from August to December 2017 in high schools in Malang,
Indonesia. It was carried out on two lesson topics, the Structure and Function of Plant
Tissue, and the Structure and Function of Animal Tissue.
Research Population and Sample
The population of this research was all the eleventh grader from 10 (ten) high schools in
Malang, Indonesia which consisted of three public high schools representing the high
ability group, four public high schools representing the medium ability group, and three
public high schools representing the low ability group. The selection of the school’s
category was done based on the Passing Level National Exam scores set by the
Department of Education Malang, Indonesia. Multi-stage sampling technique was used
to select the samples from two groups of students, the high ability (1 school) and the low
ability (1 school). The high category was represented by 68 students from two classes of
Public High School Number 4 in Malang and the low category was represented by 68
students from two classes of Public High School Number 10 in Malang. The total
number of research participants was 136 students who were divided into two
experimental classes and two control classes.
The experimental classes were taught by the researchers using RICOSRE, while the
control classes were taught by the school’s Biology teachers using conventional
methods. Students in the RICOSRE classes were equipped with the worksheet. The
worksheet contained two learning activities. Learning activity 1 discussed the structure
and function of each of the plant tissues, while learning activity 2 discussed the structure
and function of each of the animal tissues. The learning stages contained in the
worksheet were adjusted to the RICOSRE learning syntax. There were texts provided on
the worksheet. The students were required to read the texts before proceeding to the
next stage of learning that was to identify a problem. After identifying the problem, the
students needed to formulate it in the form of questions and predict the answer. Then,
the students were required to construct a solution to the problem, choose an appropriate
strategy to solve the problem by making hypotheses, simplify the problem, and make
assumptions based on knowledge obtained from the previous stage. After that, the
students had to implement the problem solving strategy and write the results on the
worksheet. The results of the collaborative work were then communicated with other
groups. Feedback and suggestions were welcomed at this stage. The last stage of
RICOSRE was to allow the students to evaluate the effectiveness of the problem solving
strategy and to probably find an alternative solution which is more effective than the
previous or to make problem generalization which can help them to solve similar
problems in the future. In RICOSRE, the students played a more significant role in
learning compared to the teacher. The teacher, in this case, served as an active facilitator
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in the classroom. S/he had to guide or provide scaffolding for the students when
necessary. Unlike RICOSRE, the conventional methods did not follow certain learning
syntax. On the other hand, conventional methods mainly included information transfer
(lecturing), group discussion, and task assignment. The implementation of RICOSRE
and conventional methods in this study used the same duration and the same basic
competencies.
Instrument and Data Analysis
The student’s critical thinking skills were measured using the essay test. The essay test
was selected as the instrument because it was considered the most suitable test to be
applied in Indonesia (Zubaidah, Corebima, & Mistianah, 2015). The question contained
8 essays included the topics of the structures and functions of the plant and animal
tissues. Here are two examples of the essay test items.
1. Gresik city has low air humidity and deep groundwater sources. The government
plans to build some green spaces with an “evergreen” concept and plant pine
trees in the areas. Make a logical statement about the effectiveness of the
evergreen pine-green spaces!
2. Liposuction is a surgical technique wherein the doctor draws a certain amount of
fat from several parts of the patient's body. This technique is useful for
removing fat deposits in certain parts that are stored in the form of fat drops or
droplets. The body weight of people who have undergone liposuction tends to
rise quickly because new fat cells will be placed on other parts of the body.
Based on the statement, analyze the relationship between the impact of
liposuction and the body's tissue structure!
The students’ answers were evaluated using a rubric developed by Zubaidah et al.
(2015). This rubric measured two categories: student’s critical thinking which is not
apparent or not well developed (score 1-2) and starts to developed or well developed (35). The instrument test had been validated and satisfied the standard of a reliable test.
The validity test was performed using the product moment correlation with sig level
0.0001-0.013 < a (a = 0.05). Cronbach's Alpha statistics showed that instruments were
reliable with r = 0.689. The validity and reliability can be seen in Table 2.
Table 2
The Results of the Validity and Reliability Tests
Number
1
2
3
4
5
6
7
8

Pearson Correlation
0.595
0.505
0.565
0.626
0.600
0.560
0.677
0.494

Sig. Level
0.006
0.004
0.003
0.001
0.005
0.013
0.008
0.011

Validity
Valid
Valid
Valid
Valid
Valid
Valid
Valid
Valid
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Data Collection and Data Analysis
The research data were analyzed using covariance analysis (ANCOVA), normality test,
and sample homogeneity test. These data were collected to test the hypotheses which
were formulated as follows: (1) There was a difference in students’ critical thinking
skills after receiving different treatments of learning models (2) There was a difference
in students’ critical thinking skills in regards to different academic abilities (3) There
was a difference in students’ critical thinking skills in regards to the interaction between
learning model and academic abilities.
The analysis of covariance (ANCOVA) was begun by performing a normality test using
One-Sample Kolmogorov-Smirnov Test. The homogeneity test used the Leven’s Test of
Equality of Error Variances. The normality test conducted on the students’ critical
thinking skills resulted in p-value 0.200, p-value > α (α = 0.05) which suggested that the
data was distributed normally. The result of the homogeneity test showed p-value 0.872,
p-value > α (α = 0.05) which implied that the students’ critical thinking skills were
homogeneous.
FINDINGS
The results of the ANCOVA analysis were presented in Table 3 and Table 4. The result
of the ANCOVA test alone was summarized in Table 3. Table 3 indicated that H0 shall
be rejected and hence the alternative hypothesis which suggested that there was a
difference in students’ critical thinking skills after they were exposed to two different
learning models was accepted with F(x1,x2) = 23.448 and a significance level of 0.00 <
0.05). In addition, with F(x1,x2) = 24.727 and a significance level of 0.00 < 0.05, the
table implied that there was a difference between high ability students’ critical thinking
skills and low ability students’ critical thinking skills. In other words, H0 was rejected
and H1 was accepted. The table also showed that there was a difference in students’
thinking skills as the result of the interaction between the learning models and academic
abilities with F(x1,x2) = 6.937, sig. 0.002 < 0.005).
Table 3
The Results of the ANCOVA Analysis
Source

Type III Sum of Squares

Df

Mean Square

F

Sig.

Intercept

23157.815

1

23157.815

257.725

.000

Pre-Critical
AA
Model
AA * Model
Error

352.746
2221.794
2106.921
623.284
11770.960

1
1
1
1
131

352.746
2221.794
2106.921
623.284
89.855

3.926
24.727
23.448
6.937

.050
.000
.000
.002

Total

838800.000

136

Total Score

18225.765

135

Note:
Pre-Critical: pretest of critical thinking skills
AA = Academic Ability
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Based on the results, the Least Significance Difference (LSD) test could be conducted.
Findings of the test were depicted in Table 4. Table 4 suggested that there was a clearcut difference between the combined groups. The RICOSRE-AA low group result was
different from that of the Conventional-AA low group. However, the RICOSRE-AA
high and the RICOSRE-AA low group did not show any significant difference, neither
did the conventional-AA high group and RICOSRE-AA low group. The ConventionalAA high group was reported to be significantly different from the Conventional-AA low
group. Given the information presented in Table 3, the Conventional-AA low group
achieved the lowest total score (66.41) while the highest score (87.36) was obtained by
the RICOSRE-AA high group. The Conventional-AA high group was reported to
achieve better (80.41) than the RICOSRE-AA low (78.86). The highest score increase
(from the pretest to posttest) was observed in the RICOSRE-AA high group (14.76 or
20.06%), followed by the RICOSRE-AA low group (11.68 or 17.11%), the
Conventional-AA high group (9.85 or 13.99%), and the Conventional-AA low group
(5.52 or 0.8%). The results suggested that RICOSRE learning model was able to
improve the low ability students’ critical thinking skills to the point equal to what the
high ability can attain in the conventional group.
Table 4
The Result of the Least Significance Difference (LSD) Test
Model

1

PRETES
62.36

POSTES
67.88

3

68.26
70.36
72.76

AA

GROUP

Conventional

Low

RICOSRE

Low

Conventional

High

2

RICOSRE

High

4

INCREASE

CRITICALCOR

LSD
Notation

5.52

66.41

a

79.94

11.68

78.86

b

80.21
87.36

9.85
14.76

80.41

b

87.36

c

Note:
AA = Academic Ability

In summary, according to Table 3 and Table 4, it can be concluded that: (1) The null
hypothesis that stated learning models had no effect on students’ critical thinking skills
was rejected and hence the research hypothesis was accepted because the results of this
study suggested that learning models had an effect on the students’ critical thinking
skills (Shim & Walczak, 2012); (2) The null hypothesis that stated that there was no
difference found between the high and low ability students’ critical thinking was
rejected and hence the research hypothesis was accepted. There are no errors in this
hypothesis because the results of the study are in accordance with the theory which
suggests that academic abilities influence students' critical thinking skills. Students with
high academic abilities have better initial knowledge than students with low academic
abilities. Therefore, the thinking skills of the high ability students can improve more
significantly faster than those of the low ability students (Ausubel, 1998). (3) The null
hypothesis which stated that there was no interaction effect of the learning model with
students’ academic ability shall be rejected and hence the research hypothesis shall be
accepted. No consistent results were found in the interaction between learning models
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and academic abilities and its impact on students’ higher-order thinking such as critical
and creative thinking.
DISCUSSION
Learning Models and Students’ Critical Thinking Skills
The results of the current research have proven that there is a difference found in the
students’ critical thinking skills after their learning was accommodated by RICOSRE.
Compared to the students who used conventional learning, the RICOSRE group of
students was reported to score significantly better at the critical thinking skills test.
There are many studies that mention the benefits of implementing RICOSRE in
promoting students’ critical thinking skills. One of which is that RICOSRE learning
model facilitates students’ active involvement in the learning process (Mahanal, et al.
2017). By applying the learning model, students are encouraged to think actively
(Mulnix, 2012) and as a result, be passionately engaged in discussion and evaluation
activities. The students’ active participation in learning may result in their increased
ability to make decisions, predict assessment, and solve problems (Burbach, Matkin, &
Fritz, 2004).
The contribution of RICOSRE learning model lays on its syntax which consists of
reading, identifying a problem, constructing the solution, solving the problem, reviewing
the solution, and extending the solution. Improving students' critical thinking skills is
supported by an increase in reading activities. Reading has a strategic position in
empowering students' thinking skills (Zubaidah, 2014). Reading activities are directly
connected with critical activities because reading often requires critical, analytical, and
expressive abilities, as well as self-discovery (Wang, 2012). Furthermore, according to
Aljaberi (2015) understanding problems can lead students to the process of critical
thinking. This stage contains activities to identify available information and data,
assumptions, and expected results. Making questions and predicting answers also
contribute to improving students' critical thinking skills. Critical students will make
critical questions. Questions are a tool that can be used to improve students' thinking
skills (Lubliner, 2004). In the next stage, that is to construct the solution, students can
access, analyze, and synthesize relevant information to explore the problem.
Constructing a solution is seen as a cognitive process that has implications for students’
literacy development in higher order thinking (Naderi, et al., 2010).
Problem solving activities can be used by teachers to teach students how to think.
Students' thinking skills can be developed through problem-based learning and the
improvement of students’ critical thinking skills, creative thinking skills, decisions
making ability, conceptions formation, and information processing (Carson, 2007). The
final stage in the face-to-face learning was reviewing and extending the solution. At this
stage, the students were guided to conduct class discussions and reflect on suggestions
given by other students from other groups. Also, the students were required to have the
ability to choose the right concepts to be accepted as suggestions. These skills provide a
good impact on students' critical thinking skills (Hussain & Munshi, 2011).
Academic Abilities and Students’ Critical Thinking Skills
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The results of the hypothesis testing presented in Table 2 show that there is a difference
between high ability students’ critical thinking skills and low ability students’ critical
thinking skills. Some studies have underlined the effect of different academic abilities
on students’ critical thinking skills (Taghva et al., 2014; Mahanal, Tendrita, Ramadhan,
Ismirawati, & Zubaidah, 2017). Due to their preexisting knowledge, students with high
academic ability are believed to perform better in solving complex problems which
require a higher order of thinking that students with low academic ability. Prior
knowledge helps students to access, organize information, and create a new connection
of information, as well as identify relevant and accurate information. Therefore, students
with higher academic ability will have superior critical thinking skills compared to
students with lower academic ability.
Initial academic ability contributes to students’ academic ability in the upcoming
learning process (Dehghani et al, 2011. Vygotsky emphasizes the importance of past
experience, prior knowledge, social interaction, and culture in promoting the cognitive
development of an individual (Karbalaei, 2014). The effect of the prior knowledge on
students’ learning achievement is significant because most of the learning theories and
instructional model designs consider prior knowledge as the key element in the learning
process.
Critical thinking skills are strongly associated with students’ academic ability (Kanbay,
Isik, Aslan, Tektas, & Kilic, 2017). Students’ academic ability may vary across grades.
Thus, the students’ academic ability must be taken into account in designing a lesson.
The anticipated result of careful consideration is the minimized achievement gap
between different groups of students and the improvement in students’ academic ability.
The Effect of the Interaction between Learning Models and Students’ Academic
Ability on Students’ Critical Thinking Skills
The results of the LSD test (Table 3) indicate that there are no significant differences
found between the RICOSRE-AA low group and Conventional-AA high group, while
the highest score is achieved by the RICOSRE-AA high group. Given this information,
it can be concluded that the RICOSRE-AA high is the most effective combination of
empowering and supporting students’ critical thinking skills. The reasons are: 1)
RICOSRE learning model encourages students to improve their critical thinking skills.
RICOSRE habituate students to explore various problems, identify problems, find the
solution, implement detailed problem solving stages, and collaborate with the same-age
peers. 2) high academic ability facilitates students to develop their skills in solving
problems, stating arguments, developing ideas, giving solutions, criticizing, making
decisions, and making an inference based on careful reasoning.
Table 3 also suggests that the implementation of a learning model that can suit learners’
needs such as RICOSRE can minimize the gap between the high and low ability students
(Tavakolizadeha, Tabarib, & Akbari, 2015). Students’ academic ability is affected by
learning experiences which can be obtained through the implementation of an
appropriate learning model (Hsieh & Dwyer, 2009). Appropriate learning models that
can accommodate students’ academic and critical thinking skills include the problembased learning models (Halvorsen et al, 2012), cooperative integrated inquiry learning
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model (Prayitno, Corebima, Susilo, Zubaidah, & Ramli, 2017), and integrated SolveCreate-and-Share and metacognitive strategy learning model (Yusnaeni, Corebima,
Susilo, Zubaidah, 2017).
Critical thinking skills can be taught explicitly at school. Thus, teachers play a major
role in encouraging students to be actively engaged in learning (Mulnix, 2012). In
addition, Radulovi and Stančić (2017) also point out that schools should consider
academic subjects as the foundation to build students’ critical thinking skills and to
prepare them to be successful in their life.
The results of the research displayed in Table 2 and Table 3 show a critical thinking
increase in all combination groups, including the conventional-high, conventional-low,
RICOSRE-high, and RICOSRE-low. Students’ critical thinking skills can be improved
through learning models applied by the teacher (Crowe, Dirks, & Wenderoth, 2008).
The critical thinking improvement of the high ability groups was higher than that of the
low ability group despite different learning models implemented in the classrooms
(conventional methods and RICOSRE). This finding indicates that the students’
academic abilities can influence their critical thinking skills (Dehghani, Mirdoraghi, &
Pakmehr, 2011).
Students with high academic abilities have better abilities in responding and
understanding lessons compared to students with low academic ability. With the skills
and abilities they possess, the high ability students are able to understand the lesson
better, and thus their critical thinking skills are significantly higher than those of the low
ability students. Students who are facilitated with RICOSRE learning have higher
critical thinking skills than students who are facilitated with conventional learning.
RICOSRE helps students to be actively involved in learning. Student-centered learning
is one of the means that can be used to promote students’ critical thinking skills (Sayre,
2013).
CONCLUSION
The results of the present research suggest that:
1.
There is a difference between the critical thinking skills of students whose
learning was facilitated with RICOSRE and critical thinking skills of students who were
engaged in conventional learning.
2.
There is a difference between high ability students’ critical thinking skills and
low ability students’ critical thinking skills.
3.
There is a difference in students’ critical thinking skills affected by the
interaction between learning models and students’ academic abilities. and discussion, it
can be concluded as follows. The LSD test indicates that there is no significant
difference between the Conventional-AA high group and the RICOSRE-AA low group.
So based on the research result, it is clear that RICOSRE learning model can lower the
critical thinking skills gap between students with high and low academic ability.
This research was conducted in a limited Biology learning context which is the high
school level. Therefore, it is recommended for future researchers to explore different
subjects at different levels of education, such as the elementary or university level. It is
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also advisable that future research can be focused more on other higher-order thinking
skills such as creative thinking skills, problem solving skills, and metacognition.
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