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Abstract—Learning in the 21st century emphasize on development of higher 
order thinking skills such as problem-solving skills with substantial highlight 
was given toward student-centred approach. Digital game and problem-solving 
activities are an ideal combination of student-centred approach which facilitate 
active participation for students to practice and develop their thinking skills. This 
study was conducted to investigate the effect and the process of using digital 
game and problem-based learning skills to enhance higher order thinking skills 
in primary school student in the context of Malaysia. A preliminary study was 
conducted to 50 samples to collect data about their current higher order thinking 
skills level. The result shows samples are good in identify problem and solu-
tion, but weak in decision making and reasoning. To study the effect of digital 
game and problem-based learning combined in enhancing higher order thinking 
skills, a pre-test and post-test was conducted to 35 samples before and after three 
sessions of digital game problem-based learning section. After running a paired 
sample t test upon the pre-test and post-test, the result show that the combination 
of digital game and problem-based learning have significant effect in enhancing 
higher order thinking skills. To understand samples’ learning process, reflection 
journal was used after each learning section and an interview was conducted 
following the post-test. The data gathered indicate samples do enjoy learning 
with digital games and problem-based learning, and they agreed the approaches 
help them to learn better. However, they expected for more exciting games 
and group activities in the future. This study opens a gateway for developing 
student-centred and fun learning approach that beneficial toward student’s higher 
order thinking skills.
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1 Introduction

Malaysia had introduced her National Education Blueprint that had laid founda-
tion for the nation educational development for 2013 until 2025. The blueprint had 
highlighted six aspirations as a manoeuvre to develop human resources for Malaysia to 
compete at global stage in term of innovation and economic competitiveness. One of 
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the upmost goals of this blueprint is to improve the mastery of Higher Order Thinking 
Skills (HOTS) among students nation-wide. In the context of Malaysian schooling 
system, HOTS is defined as student ability to apply knowledge, skill, and value in 
reasoning, reflecting, and solving problem, making decision, and innovating a new 
idea [1].

Multiple approaches were introduced to improve HOTS in education. Gaming 
seems like a promising medium to bridge the curriculum, content, and persuasive ele-
ment of the technology into a unified medium of effective education. Throughout the 
years, studies had been done upon the effect of gaming on academic achievement [2], 
psychological health [3], educational outcome [4], mathematics [5] [6], science [7] [8], 
and language [9]. The integration of game into teaching and learning of various sub-
jects had been discussed for many years and lately it becomes a new practice among 
teachers. This led to a new question, how effective is game-based learning in promoting 
HOTS? Therefore, the researchers are looking forward to study the effect of digital 
game-based learning in promoting HOTS among primary school students.

In education, beside the learning approach, a well devised pedagogical approach is 
needed in safeguarding that the engagement will lead to productive knowledge con-
struction. For years, problem-based learning was highlighted as an effective approach 
that suit the dynamic needs of 21st century education. The literatures show the effect of 
problem-based learning on creative thinking [10], mathematical literacy [11], metacog-
nition [12], analytical thinking [13], mathematical problem solving [14], and science 
problem solving skills [15]. However, what is the effect of problem-based learning in 
promoting HOTS? Therefore, this study is going to study the effect of digital game-
based learning and problem-based learning combination toward sample’s HOTS.

2 Literature review

Bloom had come up with the concept of Bloom’s Taxonomy which divided learning 
outcome into six categories which range from lower thinking skills to higher thinking 
skills. The taxonomy was later revised by [16]. As digital age of education had come 
into reality, HOTS becoming more imperative. It is not only in Malaysia, but HOTS 
had become mainstream in the neighbouring Singapore with daily classroom and out of 
the classroom activities are centred on instilling HOTS into learning [17]. The similar 
development is also taking place in the neighbouring Indonesia. HOTS exists in nexus 
with critical thinking and problem-solving skills. However, the main concern till today 
is how to enhance HOTS?

According to [18] HOTS skills are composed of critical thinking, creative think-
ing and problem solving. HOTS process is a mental activity that solve complex 
non-structural problem. On the other hand, Bloom stated three domains for HOTS 
which are cognitive, affective, and psychomotor [19]. The learning and teaching pro-
cess of HOTS will be more effective if it follows the steps from prerequisite, bridge 
to HOTS [19]. Educators need to act as facilitators to facilitate students to bridge that 
knowledge. These scaffolding steps help to lighten the cognitive burden of learners and 
provide an appropriate learning challenge to learners [20].
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The benefits of applying HOTS in teaching and learning are being portrayed by 
various of studies such as enhancing learning abilities, motivate students and speed up 
learning effectively [19]. Sadly, the teaching trend is still skew toward the traditional 
rote memorizing method in the 21st century. Educators prefer to practice knowledge 
memorization more than thinking and applying [21]. [22] also review the same problem 
in the teaching of chemistry as chemistry educators’ tents to teach facts and skills com-
pare to instilling HOTS into teaching and learning process with practical or projects. 
Therefore, most students only possess lower thinking skills.

[23] defined digital games as a planned system with rules which equip with variable 
and quantifiable outcome where player will pay effort to influence the outcome and 
have attachment toward the outcome gained. [24] concluded that the reasons why dig-
ital games are gaining trust are its ability to motivate learner in embarking and staying 
engage with learning as well as it allows certain learning paradigm being implemented 
with its attributes.

Digital game had been proven to bring ample of benefits to the world of education 
by stimulating interest and motivation [25]. Digital games have proved as improving 
student’s retention of information [26]. The digital role-playing was found to be an 
influential factor in learning performance, self-efficacy, and motivation of its users [27]. 
However, it still prone toward some drawbacks such as lack of educational focus, the 
need of gadget and ineffective time management. Thus, study on how digital game best 
benefits the education ecosystem seems needed.

3 Problem statement

There are still certain schools that are still unable to achieve good or distinguish 
achievement in HOTS-based assessment. The ministry is currently put intensive efforts 
and initiatives to facilitate these schools to achieve higher performance in HOTS. The 
educational blueprint set had given substantial focus for HOTS in national standardized 
examination in Malaysia such as UPSR (primary school) and SPM (secondary school). 
Yet, it is not an easy to improve HOTS achievement at a very large scale as a method-
ology and approach that help to promote and nurture HOTS among students are largely 
still under study.

Digital game had shown positive and great feedback in education. It is also a prom-
ising approach. Therefore, digital game is one of the prospective solutions that might 
improve thinking skills among the learners in Malaysia. Even though digital game is a 
promising solution, it still prone toward disadvantages in learning.

Study by [28] reported that students might focus on the fun elements of games than 
learning that eventually reduced the effectiveness of the learning process. It is relatively 
difficult to balance the benefit and its advantages. The same goes to problem-based 
learning as if its construction of knowledge was made without robust practical and 
theoretical foundation which render ineffective learning [29]. [30] had reported several 
weaknesses of problem-based learning such as time inadequacy, loaded curriculum and 
difference in implementation.
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For this study, researcher wishes to identify the effect of using digital game integrat-
ing with problem-based learning approach to help enhancing student’s ability to apply 
problem solving skills which required HOTS. Students are expected to be able to come 
up with better and more effective solution with the help of digital games and prob-
lem-based learning approach. In conclusion, the problems stated led to the construction 
of the following research objectives:

1. To study the current level of HOTS among students
2. To study the effect of the combination of problem-based learning and digital game 

toward HOTS among students
3. To study the learning process of HOTS construction during the engagement with 

problem-based learning and digital game

4 Methodology

This research is quasi-experimental research due to the limitation of access to 
samples and the intact nature of classroom in a formal education setting globally. Since 
the study is studying about the effect of digital games integrating of problem-based 
learning in enhancing HOTS, quasi-experimental will provide strong evidence and sup-
port toward the impact of the related pedagogies.

This research was conducted in two phases which are the preliminary study and 
the experimental treatment. The samples are primary school students who are learn-
ing English, and English was made as the subject domain for this intervention. In 
the preliminary study, the current HOTS level of the samples was identified. During 
the experimental treatment, new samples had engaged the designed treatment for 
four weeks. The treatment was around 10 hours in total with pre-test and post-test 
in between of the treatment sessions. The preliminary had sampled 50 samples using 
random sampling technique and another 35 were samples for the experimental treat-
ment using cluster random sampling technique. Selection of school was made using 
the non-probability sampling method of purposive sampling. Sampling is bound to the 
willingness of the school and samples to get involve into the research voluntarily as 
well as the familiarity of the samples with digital technologies either in classroom or 
out of classroom context.

The instruments are preliminary test, pre-test, post-test, and journal reflection. The 
preliminary test, pre-test and post-test instrument and its marking rubric were devel-
oped based on the discussion of the researchers with the panel of experts from schools 
and university in Malaysia. These are an open-ended question engineered to exhibit 
HOTS mastery by samples with maximum mark of 12 with total number of 3 ques-
tions. There are three pictures in the test for the respondents to respond to. In each 
picture, there are different situation that required the respondents to analyze and think 
critically to find the needed answer. For each picture, there were three questions that 
respondents need to answer. Samples are required to answer each question in a short 
paragraph written by them. No words limit for each paragraph given. The grammar and 
spelling mistakes were not penalized by the marker. The instruments were marked by 
two experts with a high inter-rater value for each answer. To ensure the validity of the 
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tests, researchers had consult with 3 English teachers from primary school for purpose 
of face and content validity. The reliability of these instruments was tested with 15 
samples that shows its reliability at the value of 0.6.

Reflection journal was distributed to the samples using Google Form. It focuses on 
the reflection of learning process during the engagement with the treatment sessions. 
Samples are allowed to write their reflection journal after each session of treatment 
or during and after the end of school session. The reflection journal consists of two 
questions as guidance for samples to write their reflection which are how they learn 
individually and with peers during the treatment sessions.

5 Result

The result from preliminary study shows that for the first question the mode was 
at 11. The skewness of the histogram as in Figure 1 is toward the middle with higher 
score at right that shows samples able to answer the question well. It concluded that 
samples could identify the problem and solution to the complex situation given.

Fig. 1. Histogram for preliminary study

The full mark for the question 2 is 7 marks. This question required samples to make 
decision for choose the solution they prefer the most to handle the problems they are 
facing in the situation given. From Figure 1, it shows that most of the samples’ scores 
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are gather around the mode and the medium of the marks with is 4 marks. Most of the 
samples acquired marks that close to the medium mark which is 4 and very few sam-
ples get the very low marks and very high marks. This indicated that the ability among 
samples in decision making is average; there are no extreme good or bad among their 
ability in decision making. The average performance of samples in decision making 
also reflected their level of applying higher order thinking skills such as critical and 
creative thinking skills, as well as their problem-solving skills.

In question 3, samples are required to give reason for the answer they choose in 
question 2. Samples need to come up with more than 1 reasonable and rational reason 
to explain their decision in question 2. According to [31], the fundamental skill for 
thinking is by learning to reason. According to the definition, if samples able to explain 
and reason well about the choice they made, they are showing high level thinking skill 
with good quality which able to benefit them.

However, samples in this test do not illustrate thinking process with good quality. 
The full marks for question 3 are 11 marks. The highest marks samples able to obtain 
is only 9 marks and only 1 person obtain 9 marks. From Figure 1, most of the samples 
obtain very low marks and the distribution of the marks is skewed toward the low 
marks. The mode of the marks obtain by samples is 1 mark. Samples perform poorly 
in question 3. To reason is to make connection between knowledge and information by 
using analysis, synthesis, and evaluation skills [32]. Therefore, it is not an easy task. As 
[16] had suggested, analysis, synthesis and evaluation are HOTS, it infers that samples 
not able to make reasoning based on the decision they made and not able to achieve the 
desired HOTS yet.

The result of pre-test and post-test of samples engaged with the treatment is as in 
Table 1. The pre-test and post-test result of the 35 samples were compared using paired 
sample t-test. The significant level, α is set at 95% with the value α = 0.05 for this paired 
sample t-test. The result was separated based on questions in the pre-test and post-test 
to gain better insight into the effect of treatment to samples’ HOTS.

Table 1. Paired sample t-test for pre-test and post-test

Mean SD t df Sig. (2-tailed)

Question 1: pre-post –0.60 1.17 –3.04 34 .005

Question 2: pre-post –1.37 1.06 –7.66 34 .000

Question 3: pre-post –6.09 1.90 –6.74 34 .000

Based on the table above, the p value for the comparison of pre-test and post-test 
for question 1 is 0.005 which is less than the α value set at 0.05. Therefore, there is a 
significant different between the result of pre-test and post-test. For questions 2 and 3, 
the p value is 0.000 which are also below the α value which is 0.05. Therefore, there is 
a significant different between the result of pre-test and post-test for these two questions 
as well. As in Table 1, the three questions are having mean with negative value that 
shows samples’ score are higher in the post-test rather that pre-test. It clearly shows that 
the treatment is giving positive effect to the HOTS level of samples.

The data from the journal were analysed qualitatively using thematic analysis. The 
themes produced are as in Figure 2.
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Fig. 2. Theme of the reflection journal

Based on the reflection journal, samples respond toward the digital game prob-
lem-based learning section is positive after the first learning section. They feel that 
digital game problem-based learning is fun and interesting compared to normal teach-
ing and learning section in the classroom. They say they will no longer be boring in 
learning and studying section if learning is carried out in digital game problem-based 
learning section.

The journal from the second treatment session divided in to both positive and neg-
ative feedback from the samples. The most repeated theme in the samples’ journal is 
still fun and interesting. Most of them still engage and intrigue by the digital game inte-
grates with problem solving approach. Moreover, the request for longer gaming section 
and less working section is also repeated frequently in the journal for second learning 
section with digital game problem-based learning. The negative feedback also repeated 
in samples’ journal. One of the most repeated negative feedback is the game start to 
bore them. However, this feedback was only repeated in a few of the samples only.

Another negative feedback from the samples is about playing the game individually 
and asking samples to write down solution for problem individually. The statement if 
“not wanting individual works” is repeated numbers of time in samples’ journal. They 
are statement like “I feel happier play and write with friends”, “I hope teacher allow us 
to play and share answer” and “I don’t want to play and write alone”. Samples request 
for more group work and group play time is based on the desire of group learning goal.

In the further reflection journal, the feedback from samples’ journal is mostly nega-
tive. There is still repetition on the statement related on fun and interesting among sam-
ples. However, the repetition on helping in learning does not appear in samples’ journal 
for the third section of learning. The request for group playing time and complete task 
in group also appear in the third digital game problem-based learning section. Besides, 
many samples also mention that the section with digital game started to bore them. The 
reason for samples become bored is clearer because repetition on request for different 
kind of game in samples’ journal. Samples also request on game from different genre. 
One of the samples stated that “I like playing game in class, but I am boring playing 
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the same game.” Another sample also stated that “I wish to play others game, the same 
game boring me.” Samples’ interested span cannot withstand the same game for the 
three sections. Another negative feedback is samples start to show concern that too 
much playing may cause them to divert from the learning and become less concentrate 
in learning.

6 Discussion

To understand the current level of HOTS among primary school students, the data 
was gathered to indicate their thinking skills level by using a test instrument. The data 
turn out to show that samples have their strong aspect in HOTS and weak aspect in 
HOTS too. [33] run a study to try to find out the factor that influence primary school 
students in HOTS. The result of their research does show different between the boys 
and the girls where female students preform slightly better that the male. However, 
after testing the different using Mann-Whitney U test, they found out the differences 
is not significant enough to conclude that gender does affect the differences in primary 
school students’ HOTS [33].

There are two studies that found out that the learning environment does affect the 
decision-making skills of pupils in the learning process. [34] carried out a study by 
using questionnaire and simulated-patient-encounter situation to test on medical stu-
dents’ level of decision making. After gather the result from different situation, he tested 
the result by using ANOVA test and it turn out that when medical students were place 
in different scenario and environment, the decision-making level and process will be 
different. The next study is done with teacher trainee in learning democracy approach 
in classroom. When [35] carry out the case study for the democracy education, he does 
aim to collect data about learners’ decision-making process. Decision-making would be 
better if participants could be facilitated by the facilitator carefully [35]. This indicate 
that decision making need facilitation and scaffold.

[21] tried to find out the relationship between different learning style and techni-
cal student’s HOTS. They reported that reasoning is the among the weakest perceived 
HOTS based on the data collected from 375 technical students using Marzano HOTS. 
After running MANOVA test, they conclude that learning style will affect learners’ 
level of HOTS such as their perceived level of reasoning.

Recent studies shown that digital game is effective in developing 21st century skills 
including HOTS either in Malaysia or out of Malaysia [36]. Besides, digital games 
also influence attitude toward learning in positive magnitude and it would affect their 
learning performance [37], [38]. There is research support that digital game promote 
creativity [39] and problem solving [40].

Research about the effect of digital games in improving HOTS are extensive [37]. 
The positive impact of digital games is overwhelming such as for students with learning 
difficulties [41], increase competitive growth [42] and fostering knowledge, attitudes, 
and skills of the students with instructor guidance [43]. Therefore, future research on 
the impact of digital games toward learning and education is highly suggested.

We suggest that learning using the unique combination of problem-based learning 
and digital game still have room for improvements. For examples, to strengthen the 
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positive effects of this intervention, teachers and educational policy makers should look 
into how the combination of these approaches should be unified to gain a fun and joyful 
learning session without compromising the learning elements. The second improve-
ment is that, teachers could use a variety of games to support the problem-based learn-
ing. As we found that the samples feel bored using the same game repeatedly. Finally, 
we would suggest that teachers or instructors to actively facilitate the digital games 
problem-based learning so that it would enable the students to make better decision that 
might impact their learning outcomes and success.

7 Conclusion

Studying the mechanism of improving HOTS using digital games is not a new topic. 
However, an effective mechanism of how it can be done is still puzzling around. This 
research had tried the combination of digital games and problem-based learning as a 
new mechanism of enhancing HOTS. This study has proven that the integration of 
these two approaches is effective in enhancing primary school students’ HOTS. Sam-
ples shows good perspective toward the application and generate a dynamic process of 
learning. Hopefully, more future studies can be done upon the integration of these two 
approaches to help foster HOTS among our young learners.
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