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student cognitive abilities, critical thinking skills, or
motivation in learning.4–6

Abstract
This study aimed to understand the effect of Discovery
Learning modified with Think Pair Share (DL/TPS)
learning model for upper secondary school student's
critical thinking skills and their motivation in learning
the human circulatory system. This study used a
quantitative descriptive approach with research design
of pre-test/post-test control group. The research
instruments were pre-test and post-test questions to
evaluate the students' critical thinking skills and a
questionnaire to assess the students' motivation in
learning. A hypothesis testing of average post-test
score about students' critical thinking skills from
control and experimental classes was obtained with the
value of tcal (4.34) > ttab (1.67).

The teachers can engage the students to be actively involved
in learning by giving the opportunity to ask questions and
familiarize group discussions among the students.7 If the
students are interested and motivated in the learning process,
so they can develop their cognitive potential and critical
thinking skills.8 This effort certainly supports student
learning outcomes at the end of the learning activity.
A suitable learning model to be performed is a cooperative
learning model in which a student can be used as a learning
resource for other students, besides the teachers, books and
other learning sources.9 Discovery Learning (DL) is a type
of cooperative learning where the students can build their
own knowledge by conducting an experiment and finding a
principle from the experimental results.10 The DL learning
model provides the understanding of concepts, meanings
and relationships through an intuitive process to finally
arrive to a conclusion.11 The DL learning model is a
component of educational practice including a teaching
method to promote active learning and process-oriented.12
An example of research, DL learning model with puzzle
media can enhance students' learning outcomes of a colloidal
system topic in chemistry subject.13

This result shows that there was a significant difference
between the evaluation score for students' critical
thinking skills from the control and DL/TPS and
control classes. Then, a hypothesis testing of students'
motivation score from DL/TPS and control classes was
obtained with the value of tcal (8.07) > ttab (1.67) in
which the significant difference about the motivation of
students from control and experimental classes was
validated. Therefore, DL/TPS learning model can
enhance the critical thinking skills and motivation of
students in science subjects.

Apart from DL learning model, Think Pair Share (TPS)
learning model is also very useful in improving the student
ability. TPS learning model provides learning outcomes
more satisfying than a conventional learning model.14 TPS
learning model increases student participation in the learning
process.12 TPS learning model gives an opportunity to the
students to work individually or in groups and optimizes
their participation during the learning process to improve
their collaborative skills and cognitive learning outcomes.15
TPS learning model also gives students enough time to
formulate the questions, to answer the questions and
communicate them to other students.16 Therefore, the
information of knowledge will spread faster between the
students.

Keywords: Discovery Learning, Think Pair Share, Critical
Thinking Skills, Motivation, Learning Model, Human
Circulatory System.

Introduction
The education has important rules in developing knowledge
in a nation. The quality of human resources is correlated to
the education quality obtained by learners.1 One of the
problems encountered in the learning process is low
awareness and desire of students to develop their potential. 2
This problem has an impact on students' ability to understand
a subject. Several efforts to improve the education quality
are closely related to the school curriculum, teachers and
learning strategies used in the classroom.3 The teachers must
be creative in teaching and use learning models to improve

Some obstacles often encountered in the classroom are such
as a lack of student's enthusiasm for learning and less
courageous in expressing their opinions. If so, the learning
presented in the classroom is only teacher-centered. Based
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on the background above, this study was conducted to
enhance students' critical thinking skills and their motivation
by using a combination learning model of DL/TPS in
learning a natural science concept (human circulatory
system) in an upper secondary school in Aceh province,
Indonesia. The hypothesis of this study was that there is
effects of DL/TPS learning model on critical thinking skills
and motivation of students in a natural science subject.

of human circulatory system. For the analysis of critical
thinking skills, the independent sample t-test formula was
used as shown:

where t = calculated value, x = average value in experimental
classes, y = average value in control class, s2xy = variant, nx
= student numbers in experimental classes, ny = student
numbers in control class.19

Material and Methods
Population and Samples: The population in this study was
120 students spreading in four classes of 11th grade at public
upper secondary school 12 Banda Aceh-Indonesia. The
samples in this study were the students in three classes where
they were taught by DL, TPS and DL/TPS learning model,
while the remaining one class was taught by a conventional
learning model.

The scores of student motivation in learning were analyzed
by using percentage formula = (Σ respondent score / Σ
statement score). The questionnaire with ARCS model was
scored by positive responses (5 = strongly agree, 4 = agree,
3 = neutral, 2 = disagree, 1 = strongly disagree) and negative
responses conversely.17 The average number of positive and
negative response scores was adjusted to the category index
(1.00-1.49 = not very good, 1.50-2.49 = not good, 2.50-3.49
= moderate, 3.50-4.49 = good, 4.50-5.00 = very good).
Furthermore, the motivation score was analyzed by using the
normality and homogeneity formulas and then tested by
using the t-test formula.

Research Instruments: The research instruments used in
this study were 10 essay questions (pre-test/post-test) to
measure the critical thinking skills of students,
questionnaires to explore students' motivation in learning
and learning tools such as syllabus, lesson plan and student
worksheets. A pre-test was used before the learning process.
A post-test and a questionnaire were used after learning
activity with the learning models. The questionnaire for
students' motivation is based on the Attention, Relevance,
Confidence and Satisfaction (ACRS) model. ARCS model is
one of problem-solving approaches to design the aspects of
motivation and/or learning environments to encourage
learning motivation.17 The lesson plan for human circulatory
system material was prepared by inserting the learning
models of DL, TPS and DL/TPS.

Results and Discussion
Critical Thinking Skills and Motivation of Students: The
data on students' critical thinking skills for the material of
human circulatory system were obtained from the
calculation of the total scores of the pre-test and post-test
questions given in the beginning and at the end of the
learning. This calculation aimed to find out the average score
of students' critical thinking skills. The average score of
critical thinking skills of students from the control class and
experimental classes is presented in fig. 2. There were
different scores of critical thinking skills between the
students from the control class and experimental classes.

Research Approach and Design: The research approach
used in this study was a quantitative descriptive approach.
This approach provides all information expressed in
numbers and analyzed statistically. The design used in this
study was a pre-test/post-test control group as presented in
table 1.18 The steps of DL learning model, TPS learning
model and DL/TPS learning model are presented in fig. 1.
Data Collection Techniques: The parameters measured in
this study were the progression in critical thinking skills and
motivation of students. The type of measured data was the
data on the individual score collected through the provision
of the tests. Then, the data was tabulated for further analysis.

The lowest average score of pre-test was obtained from the
control class and the highest average score of pre-test was
obtained from DL/TPS class as well as for post-test average
score. The average score of students' critical thinking skills
from DL/TPS class was higher than the control, TPS and DL.
Then, a statistical test was conducted to understand the effect
of DL/TPS learning model for students' critical thinking
skills in the control class and experimental classes.

Data Analysis: Data processing for concept mastery was
done by using the t-test calculation. Before performing the ttest, normality and homogeneity tests were carried out by
using SPSS software. If the test results show normally
distributed data and homogeneous, then it can be continued
by a differentiation test with t-test of average scores. To
determine the t-table value, a significant level (α = 0.05) was
used with the degree of freedom, df = N-1. If tcal > ttab, the
learning model of DL/TPS learning modal can enhance the
students' critical thinking skills and motivation for learning

Furthermore, the data of students' motivation in learning was
obtained from the calculation of students' response scores
based on the questionnaire given after completion of the
learning. This calculation aimed to determine the average
score for students' motivation in learning. Based on the data
analysis, it was known that the average score of learning
motivation of students from experimental classes achieved
good category. The average score of students' motivations in
the control class and experimental classes can be seen in fig.
3. There were differences in students' motivation between
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control class and experimental classes. After learning
activity, the learning motivation in control class was
achieved in a moderate category with the average score of
2.86. The average scores of motivation in DL and TPS
classes were achieved in a moderate category with the score
of 2.92 and 2.98 respectively whereas the learning
motivation of students from DL/TPS class achieved the
average score of 3.52 as a good category.

derived from homogeneous data. Because all data were
normal and homogeny, so the hypothesis testing was
continued by using independent sample t-test formula. This
testing was conducted to understand the effects of DL/TPS
learning model on the critical thinking skills of students. The
t-test results of post-test scores of students' critical thinking
from control and experimental classes can be seen in table 3.
The t-test result of post-test scores from control and
experimental classes has different tcal value. tcal (4.34) was
higher than ttab (1.67) so that there was a significant
difference of post-test scores of students' critical thinking
skills between control and experimental classes. The t-test
result of post-test scores of students' critical thinking skills
from DL class and DL/TPS class was obtained with the tcal
(2.63) > ttab (1.67) which means that there were significantly
different achievements among these two classes. Based on
the calculation of t-test from post-test scores of students'
critical thinking skills between control and experimental
classes proved that the hypothesis was accepted.

During the learning proses by using the DL/TPS learning
model, the students became more active, creative and
confident. This was because the students were given an
opportunity to try finding the solutions to the given problems
and directly involved in a discussion among the group
partners. The teacher provided the stimuli in the form of the
problems correlated to the human circulatory system that can
help the students to think, ask and give reasons/statements.
This learning model can help the students to construct the
conceptual knowledge of students so that the students can
identify the given problems based on their comprehensions,
questions and the solutions.

Furthermore, the statistical testing was performed to
understand the differentiation of student motivation in
learning between control and experimental classes. Similar
to the analysis of post-test scores of students' critical
thinking skills, the normality, homogeneity and t-test of the
student motivation in learning were also performed with the
significant level (α) of 0.05. The normality, homogeneity
and t-test of the students' motivation scores from control and
experimental classes are shown in table 4.

On each occasion, students proposed several questions
correlated to the difficult materials. The implementation of
DL/TPS learning model in the learning process can help
students and teacher in many aspects. For the students, this
learning model can help them in constructing their mindset
in order to explore their own ways to learn something.
Students also showed their readiness to speak up and
propose their statements confidently. As a result, DL/TPS
learning model not only generated students with better
cognitively learning outcomes but also increased their
critical thinking skills with the ability to solve the problems.

Normality and homogeneity tests of average scores of
students' motivation between DL/TPS and other classes were
tested by using SPPS software in which a significant value
was higher than 0.05. The data were normally distributed
and derived from the homogeneous data. Because all data
were normal and homogeny, then the hypothesis testing can
be continued by using the independent sample t-test formula.
The results of t-test exhibited that tcal > ttab. The t-test of the
students' motivation from DL/TPS and control classes was
obtained with the value of tcal (8.07) > ttab (1.67).

DL/TPS learning model can train the students to learn
cooperatively and enhance their responses in learning.
DL/TPS learning model also supported the interaction
among the students. This learning model created the pleasure
learning environment so that it can enhance the students'
motivation in learning. In learning activity, motivation is an
important factor to make students active in learning. The
students without learning motivation cannot produce
successful learning.

There was a significant difference between the average
scores of students' motivation in DL/TPS and control
classes. The t-test of the motivation scores from DL/TPS and
DL classes has produced the value of tcal (8.45) > ttab (1.67)
with a significant difference between the average scores of
students' motivation.

So, the stronger is students' motivation, it is more optimal in
conducting learning activities. In other words, the learning
intensity is largely determined by students' motivation.
DL/TPS learning model can enhance the students'
motivation through discussion, asking the questions,
proposing the statements and concluding the discussion
results.

In addition, the t-test calculation on the motivation scores
from DL/TPS and TPS classes was obtained with the value
of tcal (8.51) > ttab (1.67) in which there was a significantly
different achievement of the motivation scores in these two
classes. Based on the t-test of average scores of learning
motivation from different classes can approve the compiled
hypothesis was accepted.

Statistical Analysis of Students' Achievements: Before
testing the hypothesis, normality and homogeneity tests
were carried out. Table 2 shows that the normality and
homogeneity of pretest and posttest values for students'
critical thinking skills from control and experimental classes
were tested by using SPPS which normally distributed and
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Table 1
The design for pre-test/post-test control group. X = learning model implementation,
Y = assessment, DL = discovery learning, TPS = think pair share, CON = conventional.
Group
Pre-test
Treatment
Post-test
Exp. 1
YDL/TPS
XDL/TPS
YDL/TPS
Exp. 2
YDL
XDL
YDL
Exp. 3
YTPS
XTPS
YTPS
Control
YCON
XCON
YCON
Table 2
The normality and homogeneity tests of the pre-test and post-test values of students' critical thinking skills
in the control and experimental classes.
Class
Score
Average
Normality
Homogeneity
Control
Pre-test
27.50
0.081 > 0.05 (Normal)
0.052 > 0.05 (Homogeny)
Post-test
69.17
0.076 > 0.05 (Normal)
DL
Pre-test
31.00
0.215 > 0.05 (Normal)
0.241 > 0.05 (Homogeny)
Post-test
73.33
0.087 > 0.05 (Normal)
TPS
Pre-test
32.17
0.198 > 0.05 (Normal)
0.162 > 0.05 (Homogeny)
Post-test
74.67
0.098 > 0.05 (Normal)
DL/TPS
Pre-test
37.33
0.095 > 0.05 (Normal)
0.512 > 0.05 (Homogeny)
Post-test
78.00
0.210 > 0.05 (Normal)
Table 3
The t-test of the post-test scores of students' critical thinking skills from the control and experimental classes.
Class
Average Score
t-test
Annotation
(sig, thit> ttab, α = 0.05)
DL/TPS
78.00
tcal(4.34) > ttab(1.67)
Significantly different
Control
69.17
DL/TPS
78.00
tcal(2.63) > ttab(1.67)
Significantly different
DL
73.33
DL/TPS
78.00
tcal(2.10) > ttab(1.67)
Significantly different
TPS
74.67
Control
69.17
tcal(2.10) > ttab(1.67)
Significantly different
DL
73.33
Control
69.17
tcal(2.10) > ttab(1.67)
Significantly different
TPS
74.67
DL
73.33
tcal(2.10) > ttab(1.67)
Significantly different
TPS
74.67

Class
DL/TPS
Control
DL/TPS
DL
DL/TPS
TPS
Control
DL
Control
TPS
DL
TPS

Table 4
Normality, homogeneity and t-test analysis of average scores from students' motivation
in learning between control and experimental classes.
Average
Normality (Sig >
Homogeneity
t-test
Annotation
Score
0.05)
(Sig > 0.05)
(Sig >0.05)
3.52
0.20 > 0.05 (Normal)
0.597 > 0.05
tcal (8.07) > ttab (1.67)
Significantly
(Homogeny)
different
2.86
0.20 > 0.05 (Normal)
3.52
0.20 > 0.05 (Normal)
0.409 > 0.05
tcal (8.45) > ttab (1.67)
Significantly
(Homogeny)
different
2.92
0.20 > 0.05 (Normal)
3.52
0.20 > 0.05 (Normal)
0.061 > 0.05
tcal (8.51) > ttab (1.67)
Significantly
(Homogeny)
different
2.98
0.20 > 0.05 (Normal)
2.86
0.20 > 0.05 (Normal)
0.187 > 0.05
tcal (0.88) < ttab (1.67)
Not significantly
(Homogeny)
different
2.92
0.20 > 0.05 (Normal)
2.86
0.20 > 0.05 (Normal)
0.025 > 0.05
tcal (1.37) < ttab (1.67)
Not significantly
(Homogeny)
different
2.98
0.20 > 0.05 (Normal)
2.92
0.20 > 0.05 (Normal)
0.211 > 0.05
tcal (0.54) < ttab (1.67)
Not significantly
(Homogeny)
different
2.98
0.20 > 0.05 (Normal)
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Figure 1: The steps of learning model.
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Figure 2: The average of pre-test and post-test score for students' critical thinking skills.
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Figure 3: The average score of students' motivation in learning between control, DL, TPS and DL/TPS classes
of students can be seen from the statistical data obtained by
comparing the average scores of students from control and
experimental classes.

Conclusion and Suggestions
Based on the findings, DL/TPS learning model can enhance
the students' critical thinking skills and motivation in
learning. The progress in students' critical thinking skills and
motivation was higher than that without DL/TPS learning
model. The progress in critical thinking skills and motivation

Several suggestions are offered based on this study: 1)
Teachers can apply DL/TPS learning model as an alternative
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learning through their critical thinking skills development, Int. J.
Environ. Sci. Educ., 11, 11585–11592 (2016)

learning model to enhance the critical thinking skills and
motivation in other learning materials or other lessons; 2)
The implementation of DL/TPS learning model needs wellplanned preparation in learning steps and also needs the
attention of students' characteristics, learning source
availability and allocation of learning time; 3) The
implementation of this learning model can be developed
comprehensively by preparing assessment instruments for
learning outcomes to measure all aspects of student ability
including cognitive, psychomotor and affective domains.
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