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Abstract—This study aimed to investigating the effect of problem-based
learning with character emphasis toward the students’ higher-order thinking
skills (HOTS) and characters. This study an experimental research using the
single factor independent group design which conducted on secondary school in
Mataram - Indonesia. The treatment was given to three independent randomly
selected groups, namely Problem-Based Learning with Character Emphasis
(PBL-CE), Problem Based-Learning (PBL), and Regular Learning (RL). The
data of the students” HOTS were collected through essay tests and the data of
the students’ characters were collected through self-assessment sheets, and ana-
lyzed using MANOVA. The results showed that the highest mean score for
HOTS was found in the PBL-CE group, its was significantly different with RL
group, and not significantly different with PBL group. Meanwhile, for the aver-
age score of student characters, the PBL-CE group scored higher and was sig-
nificantly different from the other two groups (PBL and RL). The generalization
of the study results has shown that there is an effect of problem-based learning
with character emphasis on students' higher order thinking skills and character.
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1 Introduction

Education should be managed well in order to be able to produce thinker resources
which are capable of developing knowledge-based socio-economic order in the 21st
century [1] and facing industrial era 4.0 [2]. Students should be trained to use the
power of argument, thinking skills, and moral or character in education because they
will face rapid and challenging changes in science and technology [3, 4]. The im-
portant aspect of education that should be developed simultaneously is the thinking
skills, in this case, high-order thinking skills [5, 6, 7, 8, 9] and characters [10, 11].
Education focuses not only on the development of academic performance, but also the
overall capacity of the students [12].
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HOTS is a skill which should exist during learning science [13]. HOTS is very im-
portant to develop for the students [14]. It can be used to predict the students success-
full [15]. The HOTS developed in learning involves a number of thinking aspects. It is
very complex [16], which covers a variety of thingking levels namely apllying, ana-
lyzing, evaluating, and creating [17]. According to Yen & Halili [18], it spesifically
consists of critical and creative thinkings, problem solving, decision making and met-
acognition. This skill is required by the students when they will enter a practical
world [19]. The students’ HOTS in Indonesia are still low. A number of studies con-
ducted on this issue reveal the same results. The students' scientific literacy skills are
on the functional level in low category [20]. The results of test of scientific literacy
skills on particular materials of natural science subject are medium by category, af-
fected by such factors as curriculum and education systems, selection of methods and
models of learning, facilities and infrastructures, learning resources, and teaching
materials [21, 22]. Researches conducted in a number of favorite schools where the
students gain high average scores also reveal that the students' competencies on
HOTS are still very low [23]. The outcomes of 2018 Computer-Based National Ex-
amination at Junior High School level for science subject are down. The lower grade
examination is supposedly caused by the test items which require high reasoning,
namely HOTS [24].

Indonesia is a cultured and religious country which upholds the values of goodness
in everyday life, later known as characters. The students should posses a positive
character as citizens [25]. There should be an attemp to integrate character values into
school subjects, but the teachers do not undertake it [26]. Seeing this condition, the
learning process should develop HOTS and positive character for students. Learning
should be designed to improve the academic performace as well as the students’ char-
acter. Many students are unable to think critically because the teachers do not inte-
grate critical thinking into their learning activities [27]. The learning models should
be enriched and put together with character education. Developing and applying good
characters in the learning will help schools develop morals and values [28] which are
necessary for the students [29]. Such thing is vital for making sure that the learning
should be emphasized on character building, not a mere achievement of academic
results. In this study, the instructional interventions refer to the addtion of character
contents to the syntax of the problem-based learning, later called as Problem-Based
Learning with Character Emphasis (PBL-CE). This study aimed to investigating the
effect of problem-based learning with character emphasis toward the students’ higher-
order thinking skills (HOTS) and characters.

2 Methodology

This study an experimental research using the single factor independent group de-
sign which conducted on secondary school in Mataram - Indonesia. The treatment
was given to three independent randomly selected groups, namely Problem-Based
Learning with Character Emphasis group (PBL-CE, N=71), Problem Based-Learning
group (PBL, N=67), and Regular Learning group (RL, N=64). The pre-assessment
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(pretest) of HOTS was carried out before the learning treatment. The teaching was
carried out by teachers in ten times. After the treatment, the post-assessments (post-
test) of the students’ HOTS and character were carried out. The assessment of the
students” HOTS included critical thinking, creative thinking, and problem solving.
The assessment of the students’ character covered religiousness, honesty, discipline,
democraticness, curiosity, carness, and responsibility. Varabels of the students’ HOTS
were assessed throuh the test in the form of essay containing 17 items (reliability =
1.00). Variables of the students’ character were assessed through self-assessment in
the forms of self-assessment instrument (reliability = 0.81) and character observation
sheet (reliability = 0.88). The data on the students’ HOTS and character scores were
analyzed descriptively with inferential statistics. Descriptive statistical analysis was
applied to gain a descriptive data of the students’ HOTS levels and character. Inferen-
tial statistics of the Manova was used to test the research hypothesis at the 0.05 level
of significance.

3 Results and Discussion

The assessment of HOTS was carried out before and after the learning conducted
in the three research groups. The effect of the treatment on the variables of HOTS was
seen from the difference between posttest and pretest scores. The pretest and posttest
score difference of the students’ HOTS in the research groups is presented in Table 1.
The average score of posttest and the difference of posttest and pretest was higher on
the PBL-CE group than those on the PBL and RL groups. This fact indicates that the
students’ HOTS taught with the PBL-CE were better than those taught with the PBL
and RL. PBL-CE was also able to encourage many students to get into very high and
high category in comparison to the learning using the other two strategies as presented
in Table 2.

Table 1. Students’ HOTS results

Groups
Descriptors PBL-CE PBL RL
Pretest |Posttest |[Diff.  [Pretest |Posttest |Diff. |Pretest |Posttest |Diff.
N 71 71 67 67 64 64
Ideal Max. Score 51 51 51 51 51 51
Highest score 31 43 12 26 41 15 22 36 14
Lowest score 3 19 16 5 16 11 2 11 9
Median 14 31 17 13 28 15 13 23 10
Mode 13 31 7 31 16 24
Average 13.53 31.06 17.53 | 12.72 27.99 15.27 | 13.33 22.91 9.58
Category Low High Low |Moderate Low |Moderate
Deviation Stand. 55 55 4.6 53 4.0 55
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Table 2. Students’ HOTS category

Score Interval Category PBL-CE PBL RL
Freq. % Freq. % Freq. %
40,9 - 51 Very High 2 2.8 1 15 0 0.0
30,7 - 40.8 High 36 50.7 23 343 6 9.4
20,5 - 30.6 Moderate 31 43.7 38 56.7 36 56.3
10,3-20.4 Low 2 2.8 5 7.5 22 34.4
0-10.2 Very Low 0 0.0 0 0.0 0 0.0
Total 71 100 67 100 64 100

The assessment of the students’ character was conducted after the treatment was
completed. The data on the results of descriptive statistical analysis of the students’
character are presented in Table 3. The score of PBL-CE group was higher than the
score of PBL and RL groups. This shows that the students’ character taught with the
PBL-CE is better than those taught with the PBL and the RL. The PBL-CE was also
able to encourage the students to get into very good and good category in a higher
portion in comparison to the learning with the other two strategies.

Table 3. Students’ character results

. Groups
Descriptor

PBL-CE PBL RL
Number of Subjects 71 67 64
Ideal maximum Score 244 244 244
Highest Score 229 219 217
Lowest Score 170 153 146
Median 202 195 187.5
Mode 201 197 188
Average 200.99 195.13 186.88
Category Very Good Good Good
Deviation Standard 11.0 13.0 13.7

The portion of the students based on the character category in the Research Group
is presented in Table 4, where the students of PBL-CE group had a higher portion of
the students who get ino very good and good category in comparison to the PBL
group and the RL group. This indicates that the learning with PBL-CE has a better
effect on the students’ character.

Table 4. Students’ character category
Score Interval Category PBL-CE PBL RL
Freq. % Freq. % Freq. %
195,3 - 244 Very Good 51 71.8 33 49.3 17 26.6
164,5 - 195.2 Good 20 28.2 34 50.7 46 71.9
97,7 - 146.4 Fair 0 0.0 0 0.0 1 1.6
48,9 - 97.6 Poor 0 0.0 0 0.0 0.0
0-48.8 \Very Poor 0 0.0 0 0.0 0 0.0
Total 71 100 67 100 64 100
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Hypothesis testing of the MANOVA using SPSS 16.0 shows the probability value
(p) was <0.05 on the multivariate test. It means that, HO which states "there is no
difference in the average score of the students” HOTS and character in the three
treatment groups" is rejected. Thus, there is a significant effect of PBL-CE on the
students” HOTS and character. Furthermore, a Post Hoc test was conducted to ensure
the differences in the results of the three research groups, as presented in Table 5. The
students’ HOTS score taught with the PBL-CE were higher and it differed significant-
ly in comparison to the RL, but it was not significantly different from the PBL, and
the students’ character score taught with PBL-CE was better and it was significantly
different from the PBL and the RL.

Table 5. Results of post hoc test of the the students’ HOTS and character

Dependent Variable () Grup | () Grup | Mean Dif. (1-J) Std. Error Sig.
2 2.08 .948 .075
PBL-CE
3 7.76* .960 .000
1 -2.08 .948 .075
HOTS PBL
3 5.68* 973 .000
1 -7.76% .960 .000
RL
2 -5.68* 973 .000
2 5.85* 2.139 .019
PBL-CE
3 14.11* 2.165 .000
1 -5.85* 2.139 .019
Character PBL
3 8.26* 2.195 .001
RL 1 -14.11* 2.165 .000
2 -8.26* 2.195 .001

The conclusion of overall analysis above is that there is a significant effect of the
PBL-CE on the students’ HOTS and character. This positive effect was due to the
characteristics of the PBL-CE in learning. During lesson process using the PBL-CE,
characters were purposedly designed through the teacher’s action at each stage in the
learning syntax. In several stages of the learning activities, there were always activi-
ties of the teacher to generate and strength the students’ character and remind them to
do something related to certain characters. In the learning using PBL-CE, the students
were confronted with authentic problems on environment surrounding the students.
The students would be good at critical thinking when they were confronted with the
thinking tasks that did not always require the knowledge of content of the material,
but the knowledge of everyday life [30]. The students were stimulated to be sensitive
and cared about the problems which existed in their environment by learning the
problems given. The environmental problems the students dealt with were in the form
of pictures or photos and information in electronic media news. The pictures and
information from the media are very appropriate for the students to develop their
analytical thinking skills [31]. In the process of analyzing problems, the students fa-
miliarized themselves with caring personality, being critical to information, building
polite communication among friends in a group, confirming the results of the analysis
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honestly and courageously. These activities were carried out continuously in each
time of the learning, so that the students get used to performing mental process with
intellectual skills, learning various roles of adults through their involvement in real
experiences or stimulation and becoming autonomous and independent learners.

Furthermore, the PBL-CE give the students the opportunity to discuss how they
will find the answers to the questions or solve the environmental problems given, seek
supporting information or knowledge from variety of sources such as the internet
which enable them to be literate in technology. The activities of finding information
and solving the problems affect the students' problem-solving skills [32]. The students
get used to patience character in finding and selecting necessary information among
the number of information obtained from various learning sources. After obtaining the
necessary information, the students had the ability to think analytically and critically,
to synthesize, and self-confidence to be successful in solving the problems that will
motivate them to be confident in global competition.

4 Conclusion

The results showed that the highest mean score for HOTS was found in the PBL-
CE group, it was significantly different with RL group, and not significantly different
with PBL group. Meanwhile, for the average score of student characters, the PBL-CE
group scored higher and was significantly different from the other two groups (PBL
and RL). The generalization of the study results has shown that there is an effect of
problem-based learning with character emphasis on students' higher order thinking
skills and character.
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