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Abstract: This study aims to identify the effectiveness of the use of the Scratch software as a teaching aid in 
collaborative learning and its effectiveness on harnessing the ghigher-order thinking skills (HOTS) among year-six 
students undertaking a programming subject. The objectives of the study are to identify students’ acceptance of using 
Scratch as teaching aid and to identify their level of HOTS after using the software. A quasi-experimental study was 
designed to consist of an experimental group and a control group. Altogether, 60 year-six students from the district of 
SeberangPeraiwere involved in this research. Quantitative instruments were used to identify the students’ level of 
HOTS and their acceptance of using Scratch as teaching aid. The experimental group’s learning activities involved the 
use of computer and Scratch,whereas the control group were involved in an unplugged activity that did not require the 
use of computers in their learning activities. Results for questionnaire score showed that students’ acceptance of theuse 
of Scratch as a teaching aid was high (M=3.76, SD = 0.81), thus indicating that they agreed the use of Scratch is easy 
and able to facilitate their learning about programming. Results of the t test analysis on the students’ pre- and post- 
tests scores showed significant improvements in their higher order thinking skills (t  = 2.79, P < 0.05).In conclusion, 
the students’ favor the use of Scratch as a teaching aid for a programming subject, particularly in acollaborative 
learning environment, because the utilization managed to improve their scores in tests and higher-order thinking skills. 
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Introduction 
  

In parallel with the developments in science and 
technology, the education fieldhas evolved along with 
the transformation of information technology and 
communication (ICT). The use of ICT-based teaching 
aids in the implementation and delivery of teaching and 
learning (TnL) in classroom has given some positive 
impact among students and teachers.According to Moura 
and Hattum-Janssen (2011), the use of software as 
teaching aidsin classroom learning can enhance student’s 
achievement and interest in a subject.  

One of the new components implemented in the 
Primary School Standard Curriculum (KSSR) is the high-
order thinking skills.To achieve success, it is imperative 
that a student has analytical thinking skills, an ability to 
synthesise, as well as high-order thinking skills 
(HOTS)(Laskhmi& John, 2008). In attaining such skills, 
students need to change their way of thinking from 
“ordinary” to “extraordinary.” Besides, in implementing 
the twenty-first century learning, it is crucial that 
students have critical and creative thinking skills that are 

parallel with HOTS. This need is in line with the research 
conducted by Wan Ismail, Hamzah and Lubis(2016),who 
state that one of the most emphasised skills in the 
twenty-first century teaching isthinking skill.  

Teaching and learning activities (TnL) will be more 
interesting if combined with the use of computer 
software that is relevant to the teaching topic (Kay et. al., 
2000). The Scratch software, in particular, is a software 
capable of providing a distinctive meaning especially in 
the construction of a desired programming project 
(Mitchel et. al., 2009). The software can also help 
students in translating something that can have a positive 
impact in building their self-confidence in the form of 
programming project construction. The value-added 
classroom environment with the creation of the latest 
technology is able to give a positive impact on the 
acquisition of students in HOTS (Michael et. al., 2014). 
This notion suggests that the presence of the latest 
creation of technology will encourage the increment of 
students’ ideas hence their understanding of the HOTS 
during a TnL activity.  
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In implementing teaching and learning activities 
(TnL) in classroom, teaching aids can help teachers and 
students in achieving the expected learning objectives. In 
delivering information to students on the subject of 
teaching, a teaching aid can help students obtain 
information more clearly and systematically 
(NorhidayahMahadi, 2016). This shows thatteaching aid 
plays an important role in enhancing the understanding 
of a student in a topic of teaching. In fact, the presence of 
teaching aids in the classroom is an effective way of 
improving student-centered learning techniques and 
further enhancing the student’s understanding of what 
being taught (Kamarul et. al., 2011).As attested by the 
findings of Gress and Hadwin (2010), the level of 
student’s ability can be stimulated and the student’s 
interest can continue to be cultivated using appropriate 
teaching aids. 

In collaborative learning, higher-order thinking skills 
can enhance the creative and critical thinking of students 
in carrying out teaching and learning activities within a 
group. This finding is in line with the research conducted 
by Lee (2010)who found that a pedagogical activity that 
implements collaborative elements is capable of 
enhancing students’ soft skills and HOTS. In addition, 
collaborative learning also involves online discussions 
that can further generate students’ understanding of 
HOTS. This notion is supported byNurbihaet. al.,(2014), 
who found that collaborative learning online will garner 
deep discussion and thought hence enables knowledge to 
be built. This finding suggests that online collaborative 
discussions will generate students’ HOTS and enable 
them to think further and build more in-depth knowledge.
  

Based on the instruction of the Ministry of Education 
(MOE), the school should make it compulsory for the 
Information Technology and Communication subject to 
be taught at the beginning of 2014 at all primary schools 
within Malaysia. This shows that the Ministry of 
Education Malaysia intends to produce students who are 
exposed with the latest information on information 
technology and  communication, in line with the rapidly 
developing technology.However, many software used in 
the market today are using more complex software, such 
as Programming C, C ++, Java Script etc. This is 
supported by Moura and Hattum-Janssen (2011), who 
state that in implementing common TnL methods in the 
classroom, C ++ programming subject learning is not 
easy to implement. Most of the programming software 
used in the market is not suitable for school students at 
the year-6 level because at this age, their development of 
thoughts is at a low level. 

Students’ thinking skills differ from each other. As a 
result, teachers will face and deal with students with 
varying degrees of thinking (Mohamed Jamal, 2016). In 
addition, students at the school level are less skilled at 
using HOTS in carrying out TnL activities in the 
classroom. This notion is clearly supported by Yee Mei 
Heong (2015) contends that in using thinking skills in the 
TnL process and in everyday life, studentsdo not have or 
lack of clear guidelines. This understanding indicates that 

that students still require something that can help them in 
changing their thoughts towards HOTS. Hence, of the 
use ofinformation technology and communication can 
facilitate the generation of students’HOTS thinking.  

The creation of the latest teaching technology tools 
has the potential to impact the delivery of knowledge and 
skills in order to improve the student TnL process . TnL 
activity in classroom should have diversifiedteaching 
aids resources. Old methods such as the use of “chalk 
and talk”are no longer relevant now. As stated by Hayazi 
(2008),  the method of “chalk and talk” teaching 
activities would bore hence demotivate students. Khoo 
Yin Yin (2008) stated that students' attention in 
classroom will be reduced with the use of the whiteboard 
methods because such method causes them to feel less 
interested with classroom activities. This finding 
indicates how the “chalk and talk” method might 
negatively affect thereaction of students in the classroom. 

Given the above points, it is timely that a study be 
conducted to uncover teaching aids that can 
generateHOTS thinking among students to be used to 
enable students to respond actively and positively when 
TnL is conducted in the classroom. In achieving a 
particular objective of TnL, students can adopt 
collaborative learning to helpone another and interact 
with each other (Gress andHadwin, 2010). Collaborative 
learning thus will be more interesting if every member or 
student engages each other’s thoughts and physical 
energy in order to achieve the desired objectives. The 
problems that occur at the primary level, however, are 
that students prefer to carry out TnL activities alone 
rather than in groups. As mentioned byKhoo Yin Yin 
(2008), studentswere unprepared and not interested 
before group discussions and they are also influenced by 
an inappropriate learning practice method. Given these 
points, using the Scratch software in collaborative 
activities will help to increase the students’ confidence 
and achievement in classroom. Therefore, this study 
sought answers to the following research questions:What 
is the state of the students’ acceptance of the Scratch 
software as a teaching aid and what is their level of high-
order thinking skills (HOTS) when using the Scratch 
teaching aid? 

 
Method 

 
The research was designed as a quasi-experimental 

research involving an experimental group and a control 
group, and both groups were given a pre test and a post 
test. The pre testwas administered to both groups in 
order todetermine the students’ prior knowledge on 
theScratch software. After having completed the pre 
test, the experimental groupparticularly was asked to 
learn how to use theScratch programming software 
while the control group was asked to learn how to use 
an“unplugged activity” method. After the two groups 
underwent the prescribed teachings, a post test was 
administered tothe students of both groups in order to 
assess their achievements.  
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Year-six students were chosen as the sample of the study 
because the Malaysian year-six syllabus includes 
learning how to use the Scratch programming 
software.The population of year-six students in two 
schools within the NibongTebal Zone, Penang, consists 
of 106 students. However, following the 
recommendations by Morgan (1970), only 75 students 
wer selected as samples for the study. A total of 37 
students were selected as members of the experimental 
group. The remaining 38 students were selected as 
members of the control group. 

Research Instruments.A questionnaire was 
determined to be the instrument of data collection 
because the instrument is not influenced by the 
researcher hence is able to increase the accuracy of 
responses (Zurina, 2016). The questionnaire consists of 
the following three sections: i. Part A: Background of 
Respondent. ii. Part B: Student’s Interest on Scratch 
Software as a Teaching Aid. iii. Part C: High-Order 
Thinking Skills (HOTS) by using the Scratch Teaching 
Aid. 

Pre and Post Test: A pretest was administered to the 
students in both groups before the implementation of the 
Scratch programming software session. In this test, the 
students were required to answer sixsix questionson the 
topic “Programming and Testing of Scratch Software.” 
These questions were constructed on the basis of the six 
levels of HOTS as proposed by the Bloom Taxonomy, 
namely recalling, understanding, applying, analyzing, 
evaluating, and creating. The items of these questions are 
based on the Curriculum and Assessment Standard 
Document, Information Technology Communication, 
Year-6 Primary School issued by the Ministry of 
Education Malaysia. 

Data Collection.A permission to conduct the 
researchmust be sought so that the collected data and 
information are from a valid source. To conduct the 
research, the researchers first filled out a special form 
from the Planning and Education Policy Research 
Division (EPRD), Ministry of Education Malaysia 
(MOE). Upon approval from the EPRD, letters issued 
by the EPRD will be sent to the Communications 
Division of the Department of State Education (JPN). 
This measure served to inform school administrators 
about the need to involve the students in the study.  

After that, the pre testwas conducted, involving 
two groups of students: the experimental group and 
the control group. Each group had to undergo two 
different teaching methods; the experimental group 
usedthe Scratchprogramming software while the 
control group use the“unplugged activity” learning 
method. Each of these two groups consisted of small 
groups of three students each. This measure served to 
ensure that the two experimental groups and the 
control group carry out the TnL activities 
collaboratively. The purpose of the research was to 
see how collaborative learning in TnL activities using 
Scratchaffected thestudents interest, achievement, and 
HOTS. After the teaching session, the two groups 
undertook a post test. In the last stage, the respondents 

were asked to fill a questionnaire after being briefed 
about the study by the researcher.  
 
 

Result 
 

Research Finding 1: Students’ Acceptance Levels 
towards Scratch as Teaching Aid 
 
Table 1. Analysis of Students’Acceptance Scores with 

the Use of ‘Scratch’ as a Teaching Aid 

Table 1 showed the mean value of students’ 
acceptance of the Scratch programming software as a 
learning aid. 
As indicated, the overall mean of the students’ 
acceptance of the Scratch programming software as a 
teaching aid was 3.76, thus indicating that their 
acceptance is high. 
Research Finding 2: Students’ High-Order Thinking 
Skills (HOTS) Level with the use of Scratch Software 
 
Table 2:Mean Scores for Pre Test and Post Test of High-

Level Thinking Skills (HOTS) 

 
Table 2 showed the differences in terms of the 

theHigh Order Thinking Skills (HOTS) between the 
control group and the treatment group in the pre test and 
post test. The treatment group showed a significant 
improvement in terms of scores (M = 20.1, SD = 1.52) 
while the control group showed lower improvement (M = 
9.27, SD = 2.63). 

The independent sample ttest was used to identify the 
significant differences between the mean score of the 
highorder thinking skills (HOTS)in treatment groups 
with control groups. The t test shows a significant 
result(t[58] = 2.896, p<.05) thus indicating that the null 
HOTS is significantly different between the treatment 
groups and control group. Conclusions can be made 
based on the results of the null hypothesis that there is a 
significant difference between the level of the high-order 
thinking skills (HOTS) and the use of Scratch 
programming software as a teaching aid. 
 

Discussion and Conclusion 
 

In the pre test and post test, the students of the 
experimental group demonstrated a high level of high-
orderthinking skills (HOTS). A significant gap was also 
noted between the mean score of the students in the 
control groupand that obtained from the post test of the 
students of the experimentalgroup. This findingimpliesa 
positive improvement in the students’ score with the use 

 N Mean Minimum Maximum Standard 
Deviation 

Acceptance 
to ‘Scratch’ 

75 3.76 3.52 3.96 .28 

 

 Group Mean Standard Deviation Std error of 
mean 

Pre Post Difference Pre Post Pre Post 
Treatment (N=37) 11.40 31.50 + 20.1 13.17 14.69 2.41 2.68 
Control (N=38) 11.90 21.17 + 9.27 10.25 12.88 1.87 2.36 
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of Scratchinstead of with the unplugged activity. The 
finding appears to be consistent with Nuutila, Torma and 
Malmi (2005) who found that a visual programming 
language can increase students’ performance in teaching 
and learning activities in classroom. This shows that the 
use programming in TnL activities ‘can improve 
students' understanding of what being taught in a 
particular subject. The result of the present study is also 
in line with the finding in Melisa (2015), who found that 
the use of Scratch Jr software had increased the scores 
among kindergarten students.  

In addition to using the pre test and post test 
questions for quering on HOTS, the findings indicate that 
the students’ levels of HOTS were particularlyhigh, 
which is consistent with the findings in Melisa et. al., 
(2015). Melisa et al. found that using the Scratch 
software through project-based activities enabled 
studentsto translate their creative ideas byconstructing 
programming projects. In another study, Rafiza et al. 
(2015) found that students were able to write well and 
improved their critical thinking after using the 
programming software. This finding shows that a 
programming software can increase students’ HOTS in 
learning. Correspondingly, Hager et. al., (2003)found 
that C, C ++ or Java programming language can affect 
the critical thinking (HOTS) of a programmer. Although 
the study adopted different programming software,the 
method used in developing the programming language 
was similar. 

In terms of the students’ acceptancein using the 
Scratch software as a teaching aid, the study found that 
their acceptancewas at the average high level. This 
finding is consistent with that ofQuah(2016), who found 
that the use of online software can attract students’ 
attention and interest in English subjects. The finding of 
the present studyis also in line with the research 
conducted by NurHidayah (2016), who found that using 
multimedia software in learning is able to attract students 
in classroom and that learning ubysing this multimedia is 
funto them. Correspondingly, Ting Suh Ping (2009) 
found that the use of computer software and video clips 
managed to help raise students’interest in learning 
science subjects. In Danijel et al. (2009), they found that 
computer usage among year-sixstudents in a school in 
Philippineshad attracted them to learnthe subjects taught 
by their teachers and further improved their scores. The 
finding also indicates that the students agreedto the 
simplicity of the use of Scratch programming software 
and that the use of the softwarecan facilitate their 
completing their work. A small number of students, 
however,were the least certain that the use of the 
software is a positive idea.  
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