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The study reported on here aimed to examine the effectiveness of the successful intelligence interactive module (SIIM) that
employs thinking skills using the successful intelligence theory. This was an empirical study that used mixed method
analysis. The rationale for the development of this interactive module was to increase the analytical, practical, and creative
thinking skills score among undergraduates in the education programme at Universiti Utara Malaysia (UUM). We
administered a quasi-experimental design with pre-tests and post-tests to 70 UUM undergraduates in the education
programme. The participants were randomly selected and divided into a control group and an experimental group. The
ANCOVA test result showed that SIIM was effective in increasing the respondents’ analytical, practical, and creative
thinking skills scores. Overall, the findings showed that the teaching approach of using the interactive module was effective
in enhancing analytical, creative and practical thinking skills. This study provides positive implications for undergraduates’
soft skill development in preparation for their future careers.

Keywords: ANCOVA; curriculum design; educational effectiveness; higher-order thinking skills; interactive module;
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Introduction

At present, educators demand that the education system should help students make sense of the rapidly changing
world because future careers are being created on a daily basis — especially for students in the higher learning
level. It cannot be denied that the youth, students in particular, have a great responsibility. Dynamic intellectual
capital is a human capital that is able to think and thrive in line with the transformation of the Fourth Industrial
Revolution (IR 4.0) (Souza, 2017). Therefore, it is important to cultivate thinking skills among university
students so that they can solve problems and make decisions as they will be the future leaders. This is true since
competitive economic success is based on strategic allocation of physical and financial resources, and even
more focused on intellectual capital management strategies (Xu & Wang, 2018). Intellectual capital, on the
other hand, is a human capital development strategy that can drive the economic development of a country
(Alawamleh, Ismail, Ageel & Alawamleh, 2019). Apart from Malaysia, this matter applies to other countries
like South Africa as research has indicated the need for university students to learn creative thinking, which is
thinking beyond the series of normal levels of cognition practiced in schools (Moodley, 2013). Based on this
awareness, university students should not only emphasise their academic performance, but also analytical,
creative and practical thinking skills to enable them to make analytical, creative, and practical decisions in their
daily lives. Babaei, Maktabi, Behrozi and Atashafroz (2016) indicate that successful intelligence theory
highlights the need to produce excellent university students with the ability to think critically. Generations who
strive towards the future are the generations who have the following abilities: 1) to differentiate between good
and bad (analytical thinking skill); 2) to generate ideas and other alternatives when considering their decisions
(creative thinking skill); and 3) to sustain their abilities (practical thinking skill) through effective decision-
making in their daily lives, which can indirectly contribute towards the prosperity of society (Sternberg, Lipka,
Newman, Wildfeuer & Grigorenko, 2016). Hence, the education programme should incorporate problem-
solving activities to develop and sustain analytical, creative, and practical thinking among university students.

Rationale

Every year, the number of qualified students applying for places at the Malaysian Public Institute of Higher
Learning increases, creating a competitive atmosphere among the students. However, the students’ excellence in
academic achievement is not a guarantee that they will excel at the Malaysian Public Institute of Higher
Learning (Kor, Erbay, Demir & Akmese, 2016; Othman, 2006). Noteworthy, only 2.8% (n = 1,660) of the
students from 17 Malaysian public institutes of higher learning had managed to achieve cumulative grades
between 3.7 and 4.00 (Othman, 2006). Othman (2006) proves that students from Malaysian public institutes of
higher learning do not display excellent performance, only excellent students were accepted through the merit
system. It is believed that students in the education programme should be equipped with thinking skills, which is
one of the soft skills required in today’s education, in addition to the skills and mastery in knowledge-related
subjects (Patacsil & Tablitan, 2017). In a study on employers’ perspectives on the marketability of diploma and
bachelor’s degree graduates, Ismail (2012) revealed that there was a gap between the actual performance of the
graduates and what employers expected of them. A gap analysis of marketability for skills such as decision-
making and problem solving, shows that there is a big gap (see Table 1). The big gap between the actual
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performance of the graduates and what is expected
by the employers has resulted in steep competition
in the workforce.

Given the gap identified between the actual
performance and employers’ expectations of per-
formance, university students need to be better
equipped to be competitive in the workforce by
securing soft skills needed to function in the work

environment. Statistics on unemployment from
2009 to 2016 reveal that the unemployment rate in
Malaysia was at 3.2% with 501,500 people out of
jobs (Department of Statistic Malaysia, 2016).
Attention needed to be given to develop thinking
and problem-solving skills among Universiti Utara
Malaysia undergraduate students.

Table 1 Gap analysis of marketability characteristics based on employers’ level of importance (Ismail, 2012)

M / Average
Actual Expected Order of
Soft skills based on employers’ level of importance performance performance Gap importance
Communication and interpersonal 7.04 8.73 -1.69 3
Making decisions and solving problems 6.84 8.60 -1.76 1
ICT (information and communications technology) 7.65 8.65 -1.00 9
Leadership 7.15 8.69 -1.54 7
Teamwork 7.26 8.79 -1.53 8
Working plan 7.03 8.59 -1.57 5
Thinking skills 6.89 8.62 -1.73 2
Ethics and values 7.30 8.94 -1.64 4
Other skills 6.96 8.51 -1.55 6

The issue of thinking skills is not only a major
issue in Malaysian education, but also in other
countries. For instance, the National Curriculum
and Assessment Policy Statements (CAPS) Grades
R-12 suggests that critical and creative thinking are
the critical learning outcomes that should be ad-
dressed in the national education system (Depart-
ment of Basic Education, Republic of South Africa,
2017). Researchers and lecturers at one of the
South African universities have been conducting
studies on thinking skills for the undergraduate
teaching programme (Green, Condy & Chigona,
2012). Hence, we believe that a study on how to
instil thinking skills in order to increase Malaysian
students’ thinking skills scores should be conduct-
ed.

Currently, the Malaysian education system
emphasises that students should be academically
excellent and capable of making decisions through
analytical, creative, and practical thinking (Minis-
try of Education Malaysia, 2013; Sternberg, 2018).
It is crucial to instil students with problem-solving
skills, which is in line with Sternberg (2018) who
states that excellent graduates are those who are
able to maintain their analytical, creative, and prac-
tical thinking stability. For instance, Sternberg’s
(2018) study shows that some students are excel-
lent in analytical thinking skills but weak in crea-
tive and practical thinking skills. Therefore, prob-
lem-solving activities in the classroom should be
provided to stimulate the three types of thinking in
learning.

Since the 1990s, culturally relevant pedagogy
was taught intensively in the Western education
programme (Bassey, 2016). It was made popular by
scholars and practitioners as an effective pedagogi-
cal tool to interact with students coming from vari-
ous backgrounds (Zainuddin & Halili, 2016). Cul-

turally relevant pedagogy refers to the use of cul-
ture and the students’ strength as the bridge to
obtain success in the education institution (Bassey,
2016; Martell, 2018). Hence, the implementation of
culturally relevant pedagogy should be applied in
teaching to prepare students as future leaders who
can meet the challenges of addressing social issues
in Malaysia. In fact, Malaysian multicultural, racial
and religious beliefs are in line with the aspiration
for culturally relevant pedagogy. Therefore, this
study has constructed the pedagogic tool, SIIM,
based on the current issues in the students’ every-
day lives, using computer technology in teaching.
Martell (2018) states that culturally relevant peda-
gogy can validate students’ life experiences
through their cultures and histories as teaching
resources in the classroom. The application of
successful intelligence theory (comprising of ana-
lytical, creative and practical thinking skills) cre-
ates a conducive environment to create culturally
relevant pedagogy in the education system. The
purpose of SIIM is to provide a teaching tool that
incorporates learning activities related to social
issues that occur in Malaysian society. This is be-
cause Malaysia is a country with many cultures and
customs as a result of its multi-ethnic citizens,
namely Malay, Chinese and Indian, with three main
different languages. Tasks provided in this interac-
tive application require of students to solve issues
that are addressed using analytical, creative and
practical thinking skills. The results of this study
are intended to provide evidence to lecturers at the
Universiti Utara Malaysia that the application of
culturally relevant pedagogy is one of the ways to
unite the multi-racial Malaysian community.

This study was guided by the following re-
search questions:
1) Is there any significant difference in the University
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Utara Malaysia students’ post-test analytical thinking
skill scores compared to the pre-test? (Hy)

2) s there any significant difference in the University
Utara Malaysia students’ post-test practical thinking
skill scores compared to the pre-test? (H2)

3) Is there any significant difference in the University
Utara Malaysia students’ post-test creative thinking
skill scores compared to the pre-test? (Hs)

4) What are the perspectives of the students in the ex-
perimental group towards the use of the successful
intelligence interactive module (SI1M)?

Three null hypotheses were formulated based on

the three thinking skills and it was found that there

were no significant differences between the control
and experimental groups on any of the thinking
skill construct measures.

The Conceptualisation of Successful Intelligence
Theory

Sternberg (2018) proposed the successful intelli-
gence theory which introduces the different per-
spectives of thinking compared to the traditional
thinking theory in the sense that this theory empha-
sises the thinking skills which are applicable in our
daily lives. It is believed that most individuals
would be excellent in at least one of the three or in
all three thinking skills. However, there are in-
stances where an individual could be weak in all
three thinking skills.

In general, analytical thinking skills are used
to process information when analysing and evaluat-
ing ideas. The individual needs to see and under-
stand the situations thoroughly. According to
Sternberg (2018), analytical thinking skills are
required for students to analyse, evaluate, decide,
compare and contrast, explain causes and conse-
quences, examine small-part relationships as a
whole, make assumptions, make predictions, infer
and solve problems.

Thinking creatively, or the experience of sub-
theory, explains the influence of past experiences in
implementing cognitive tasks (Sternberg, 2018).
Individuals use creative thinking skills to determine
the suitable choices in solving daily life problems
(Martz, Hughes & Braun, 2017; Sternberg, 2018).
Creative ideas can be developed dynamically and
they are multi-purposed. Old ideas can be traced
through new dimensions and new elements, which
can be explained concretely. According to Stern-
berg (2018), practical thinking skills associates
thinking with the real environment which is rele-
vant to the life of an individual. The essential as-
pect of practical thinking is the acquisition and use
of tacit knowledge whereby individuals need to
know how to succeed in an environment that is not
taught and informed directly or in combination of
these kinds of thinking. Individuals need to adapt to
the environment, shape the environment, and
choose the environment, which is one of the as-
pects of practical thinking skills.

The Development of the Successful Intelligence
Interactive Module (SIIM)

According to the Malaysian Education Develop-
ment 2001-2010, the majority of teachers still use
traditional teaching methods and not much ICT in
the teaching and learning process (Kapi, Osman,
Ramli & Taib, 2017; Ministry of Education Malay-
sia, 2013). The integration of multimedia elements
through ICT in the teaching and learning process
enables teachers to introduce contextual learning to
the students. The development in multimedia tech-
nology promises potential in changing the students’
way of learning, acquiring information, and cus-
tomising the information. Kapi et al. (2017) state
that children of the twenty-first century have been
exposed to the multimedia world from birth; there-
fore, they are comfortable with such technologies.
Multimedia also provides various prospects for
educators to apply various teaching techniques
(Kapi et al., 2017). In fact, students were given the
opportunity to use various senses in learning. Mul-
timedia components would provide the students
with the opportunities to experience a more engag-
ing and effective learning environment. The
sources of information and references are no longer
limited to textbooks because the presence of mul-
timedia technology has an interactive impact on the
learning process. This statement is in line with
Emaliana (2017) who states that the traditional
mode or form of teacher-centred teaching is no
longer effective in meeting the needs of students.
Therefore, this study aimed to test the interactive
modules that are built on multimedia elements to
stimulate thinking skills.

This study incorporated the SIIM which con-
tains problem-solving activities to stimulate UUM
students’ thinking. This effort is in line with the
United Nations Educational, Scientific and Cultural
Organization’s (JUNESCO], 2010) statement that
students can develop problem-solving skills to
analyse a problem. SIIM was developed through
Adobe Flash Player CS6 software (McDonald,
1999) by incorporating multimedia elements. This
module incorporates five multimedia elements: text
(text is the foundation for word processing pro-
grams and is still the fundamental information used
in many multimedia programs), graphics (images
such as those in a photograph or drawing), anima-
tion (animation refers to moving graphic images),
audio (the combination of audio sound into a mul-
timedia application to enhance learning), and video
(Stanisavljevic, Nikolic, Tartalja & Milutinovic,
2015). These elements will make the teaching and
learning process more interactive as they integrate
the students’ real-life situation using a comput-
er-based learning approach. According to McDon-
ald (1999) the multimedia elements can improve
the students’ understanding of the simulated model.

In addition, this module contains four short
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videos as tasks to be analysed by the students. Al
Rajhi (2016) states that video is one of the elements
that can attract the students’ attention in learning.
The students were required to present their opin-
ions and solutions to the problems that were shown
in the short videos. McDonald (1999) conjectures
that video clips can present an issue more clearly as
they help students to see and hear the situations
presented. The use of animation in a presentation
presents a more realistic presentation than with the
use of text alone (McDonald, 1999). As a result,
this study has incorporated the animation elements
into the module.

SIIM is an interactive application of comput-
er-based learning. The name of this application is
based on the theory of successful intelligence theo-
ry introduced by Sternberg (2018). It is built as
interactive teaching material that aims to enhance
analytical, creative and practical thinking skills
among Universiti Utara Malaysia undergraduate
students (education programme). SIIM includes
various multimedia elements such as video (current
social issues in the Malaysian context such as
abandoned babies and poverty), text from newspa-
per clippings, photographs, and animation to stimu-
late students in solving problems in real life. This
interactive module provides learning activities
where students need to complete the given tasks.
The three types of tasks measure analytical, crea-
tive and practical thinking skills. Rubrics were
provided to guide students to think and solve prob-
lems using analytical, creative and practical think-
ing. The following is an example of a task for crea-
tive thinking. Students were to use recycled items
to create new items according to certain themes,
such as children’s toys. An example of a question
that the students were required to answer was,
“Based on the video, what lessons have you
learnt?” This question involves students to analyse
information (produce messages, ideas or views).
This application was built in the native language of
the Malaysian community, Malay. The rubrics were
built based on the successful intelligence theory to
solve problems using analytical, creative and prac-
tical thinking skills (Azid, Makhsin, Mohktar &
Hashim, 2015). The purpose of these rubrics was to
help and guide students in solving problems using
the three types of thinking skills under study.

Method

In this study we employed a quasi-experimental
pre- and post-test design using both quantitative
and qualitative approaches (Creswell, 2014;
Fraenkel, Wallen & Hyun, 2015). A mixed-method
design (sequential explanatory design; phase one:
quantitative and phase two: qualitative) was im-
plemented in this study. The purpose was to use the
qualitative results to further explain and interpret
the findings from the quantitative phase (Creswell,
2014). A group of students was randomly selected

from the mainstream education programme from
the School of Education and Modern Languages at
the Universiti Utara Malaysia. The students were
then randomly divided into two groups (control [n
= 35] and experimental [n = 35]).

In the first week, the control group (X!) and
experimental group (X?) were given a pre-test from
the Sternberg triarchic abilities test (STAT). In
weeks two to five, the experimental group (X?)
underwent enrichment activities using SIIM for one
month, while the control group learned thinking
skills indirectly through application in courses
offered in the educational programme. After a
month the control and experimental groups sat for a
post-test. The data were analysed using the Statisti-
cal Package for the Social Sciences (SPSS) version
24. The hypotheses were then analysed using
ANCOVA test and Kruskal-Wallis H non-
parametric test ANCOVA to compare the mean
values of the treatment and control groups for be-
fore and after the intervention (Field, 2017). The
research instrument, STAT, was used to identify
the thinking skill scores of both groups in analyti-
cal, creative and practical aspects before and after
the intervention. The test consisted of two sections:
1) multiple-choice questions with 36 items; and
2) an essay with an overall score of 90 marks. Ac-
cording to Sternberg (2018) the questions incorpo-
rated verbal, quantitative, and figural content. The
STAT marking procedure adhered to the marking
procedure set by Sternberg (2018) through STAT
level H. Level H is the instrument to measure the
analytical, creative and practical thinking skills for
college and university students.

Essay STAT Marking Scheme
Essay Sternberg triarchic abilities test (STAT) is an
instrument introduced by Sternberg (2018). The
purpose of this instrument was to measure analyti-
cal thinking, creative thinking and practical think-
ing. It is divided into two sections namely the scor-
ing of multiple-choice questions and the essay
questions. The STAT essay contains three types of
tasks:

1) Discuss the advantages and disadvantages of police
deployment or placing more security guards in
schools (analytical thinking).

2) Think about a problem you have encountered recent-
ly. Briefly state the issue, including how long the
problem has affected you and the parties involved (if
any) and outline three practical ways to resolve the
issue.

3) Assume that you are a student representative to an
authorised committee which has funds to reform the
education system. Describe the ideal school system
in your opinion, including buildings, teachers, cur-
riculum and other aspects that are important.

Three senior Lecturers in UUM were appointed as

STAT essay examiners. After the students had

answered the essay questions, the three lecturers

reviewed the four sets of essays and the equality of



South African Journal of Education, Volume 40, Number 3, August 2020 5

the raters’ scoring was identified to ensure that the
three raters gave equal scores without any biased
interference. STAT essay assessment was divided

Table 2 Essay STAT marking scheme

into two aspects: (i) thinking skills, (ii) correct
grammar and sentence structure. Details on the
evaluation of both aspects are provided in Table 2.

Aspect one
Analytical aspect Creative aspect Practical aspect
1) Does the feedback illustrate 1) How innovative is the feedback? 1) Does the feedback portray
students’ understanding? 2) Does it show the ability of the imagination that students are thinking

2) Does the feedback address

and does the ability of the imagination

when writing the

the question? answer the question? responses?

3) Does the feedback portray 3) s it specific or just a descriptive story? 2) Does the feedback show
analytical thinking in the 4)  Are the events described in detail or not? that students consider the
writing? information around them?

3) Is the feedback realistic?
Aspect two
e Correct answer (addresses the question)
e In detail
e Grammar
e Spelling
e Legible

The qualitative data were collected through
semi-structured interviews from 10 students ran-
domly selected from the experimental group
(Braun, Clarke & Weate, 2016). In the interviews
the students shared their experiences on the use of
SIIM. Their responses were audio-recorded, tran-
scribed, and thematically analysed to generate the
themes to reflect the students’ views about the
SIIM in general and about the learning activities,
assessment, and rubric in particular (Nowell, Nor-
ris, White & Moules, 2017).

The Ethical Matters Within the Study

Since the study involved the collection of qualita-
tive data, the following ethical matters were taken
into consideration: anonymity, confidentiality,
informed consent, researchers’ potential impact on
the participants, and the participants’ impact on the
researchers (Sanjari, Bahramnezhad, Fomani, Sho-
ghi & Cheraghi, 2014). A letter, indicating the
purpose and significance of the study, was sent to
the Dean of the School of Education and Modern
Languages (SEML), Universiti Utara Malaysia,
who then granted permission to involve undergrad-
uates under the SEML’s prerogative. After random-
ly selecting 70 students from the sampling frame
(Creswell, 2014), invitation letters, in which they
were requested to attend a meeting at one of the
lecture halls at SEML, was distributed to the 70
students. At the meeting we briefed the students on
the purpose and significance of the study. The
students were made aware of the data collection
process, which involved the quantitative and quali-
tative phases, as well as the fact that only 10 stu-
dents would be interviewed during the qualitative
phase. They were told that their participation was
voluntary, and aspects of anonymity were ex-
plained (Creswell, 2014; Richards & Schwartz,
2002). The students were also informed that they

could withdraw from participating at any time
during the study. They were also briefed on the
notions of the dissemination process and clear and
honest research reporting without deception to the
readers (Arifin, 2018). We informed the partici-
pants in writing that they could have access to the
data, and we also informed them of the ways in
which the data might be used (Creswell, 2014). At
the end of the meeting, those who were willing to
participate, were given consent forms to sign. All
the students signed the forms and were willing to
be involved in the study.

Reliability

The reliability values for STAT (multiple-choice)
based on KR20 in this study were: analytical = .67,
creative = .62, and practical = .65, which prove that
the reliability values for both instruments were
applicable. The coefficient values of the STAT test
(multiple choice) derived from Sternberg’s (1995)
study were .63 for analytical thinking skill, .62 for
creative thinking skills and .48 for practical think-
ing skills. The reliability values for the STAT (es-
say) using Spearman Brown in this study were:
analytical = .70, creative = .66, and practical = .65,
whereas the essay question results in Sternberg’s
(1995) study were: analytical = .69, creative = .58
and practical = .68.

Internal Validity

The instruments which were translated into the
Malay (mother tongue), and were analysed for face
and content validity by six experts (senior universi-
ty lecturers) from language, psychology, and edu-
cation. The six experts confirmed that the translated
instruments had excellent face and content validity.
We maintained the internal validity by administer-
ing the post-test two months after the pre-test to
produce more convincing results (Campbell &



6 Azid, Md-Ali

Stanley, 2015).

Intraclass-correlation Coefficient

A total of five university lecturers (from language,
psychology and education) and five secondary
school teachers (a group with fifteen years’ experi-
ence in teaching) were appointed to obtain the
credibility of the SIMM ratings prior to using them
in this study. A high degree of reliability was found
among the raters. The average measure for the
intraclass correlation coefficient (ICC) was .87
with a 95% confidence interval from .425 to .996
(F(2,8) = 18.353, p <.000), which means that there
is an almost perfect agreement among the raters on
the following elements of the application: introduc-
tion of the content, learning activities, and assess-
ment.

Homogeneity Test

The Levene’s test results for analytical thinking
skills (F(1,68) = .196, p > .05) and practical think-
ing skills (F(1,68) = .369, p > .05) failed to reject
the null hypothesis. It showed that there was no
variance in the dependent variables for each cate-
gory of independent variables. The survey data
fulfilled the ANCOVA test requirements for testing
Hi and Hz. However, the Levene's test results for
creative thinking skills were F(1,68) = 10.933 and
p < .05 that showed variance in the dependent vari-
ables for each category of independent variables.
These results have proven that the data failed to
comply with the ANCOVA test requirements for
testing Hs. Hence, we conducted the Kruskal-
Wallis H test (Piaw, 2014), which is similar to the

Mann-Whitney U test, because the independent
variable had two categories.

Results

Result of ANCOVA Test Score for Analytical
Thinking Skill

Referring to Table 3, the results of the ANCOVA
test show that the independent variable had a sig-
nificant effect on the dependent variable for the
post-test on analytical thinking skills (F(1,67) =
137.037, p < .05). In addition, the pre-test control
variables had a significant effect on the dependent
variable for the post-test on analytical thinking
skills (F(1,67) = 48.168, p < .05). As a result, we
rejected the null hypothesis. The test scores for
analytical thinking skills for both the control and
experimental groups have proven that the differ-
ence between the two pairs of comparison was
significant after controlling Type | errors using the
Bonfferoni method. Both the control and experi-
mental groups achieved significant results (mean
difference in post-test analytical thinking skills =
7.3714, p < .05).

The results of this analysis confirm that there
was a significant effect on the dependent variable
of the post-test for analytical thinking skill, after
controlling the control variables of the pre-test for
analytical thinking skills. The findings suggested
that the implementation of enrichment activities
through the successful intelligence interactive
module had a significant impact on the analytical
thinking skills scores among the students in the
UUM education programme.

Table 3 Results of ANCOVA analysis for analytical thinking skills

Significant

Source Type lI1 SS  df MS

Corrected model 1217.155%¢ 2 608.578 110.104
Intercept 510.146 1 510.146 92.295
Pre-test analytical thinking ~ 266.241 1 266.241 48.168
Sample group 757.447 1 757.447 137.037
Error 370.330 67 5.527

Total 25582.000 70

Total corrected 1587.486 69

.000
.000
.000
.000

Note. ?R? = .767 (Modified R? = .760).

Results of ANCOVA Score for Practical Thinking
Skills

Referring to Table 4, the results of the ANCOVA
test showed that the sample group’s independent
variables had a significant effect on the dependent
variable for the post-test on practical thinking skills
(F(1,67) = 96.954, p < .05). In addition, the pre-test
control variables had a significant effect on the
dependent variable for the post-test on practical
thinking skill (F(1,67) = 17.206, p < .05). As a
result, we rejected the null hypothesis. The com-
parative test results of the practical thinking skill
for both the control and experimental groups
showed that there was a difference between the two

pairs of comparisons which was significant after
controlling Type | errors using the Bonfferoni
method. Both the experimental and control groups
obtained significant results (the difference in the
mean of the post-test on practical thinking skill =
7.3715, p <.05).

These results confirmed that the independent
variables had a major effect on the dependent vari-
able for the post-test after controlling the pre-test
on practical thinking skills. The findings suggest
that the implementation of enrichment activities
through interactive modules had a significant im-
pact on the practical thinking skill scores among
the students in the UUM education programme.
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Table 4 Results of the ANCOVA analysis for practical thinking

Source Type 11 SS  df MS
Corrected model 1110.635?2 2 555.318
Intercept 592.793 1 592.793
Pre-test practical thinking ~ 159.721 1 159.721
Sample group 899.989 1 899.989
Error 621.936 67 9.283
Total 24054.000 70

Total corrected 1732.571 69

Significant
59.823 .000
63.860 .000
17.206 .000
96.954 .000

Note. ?R? = .641 (Modified R? = .630).

Results of ANCOVA Score for Creative Thinking
Skills

Referring to Table 5, the Kruskal-Wallis H test

results show that there was a significant difference
between the two sample groups (X? (1, N = 70) =
35.246, p < .05).

Table 5 The results of Kruskal-Wallis H (Creative intelligence score)

Test statistics® ?
Post-test creative thinking skill score

X? 35.246
df 1
Asymp. sig. .000

Note. 2Kruskal Wallis test. °Grouping variable: Group. Asymp. = the p value of X? statistic.

Referring to Table 6, the mean score for the
control group was 21.13 and for the experimental
group, 49.87. These results show an increase and

Table 6 Mean scores for control and experimental groups

Group N M rank
Post-test creative thinking Control 35 21.13
skills Experimental 35 49.87
Total 70

Analysis of the Interviews

The results of the interview data analysis revealed
four themes, namely: (i) the activities challenged
the mind in using analytical, creative and practical
thinking, (ii) students understood analytical, crea-
tive and practical skills after undergoing the suc-
cessful intelligence interactive module,
(iii) successful intelligence interactive module
learning activities and rubrics were helpful for
students to develop problem-solving skills, and
(iv) the integration of technology using computer-
based learning approach to attract the students’
attention. From an analysis of the interview data,
students’ perceptions after having used SIIM were
as follows.

The activities challenged the mind in using
analytical, creative and practical thinking skills

All 10 students (pseudonyms R1 to R10 were allo-
cated for Respondent 1 to Respondent 10) com-
mented that the activities encouraged the use of
analytical, creative and practical thinking skills.
The activities were challenging and were able to
make them find solutions for the problem quickly.
The learning activities that incorporated analytical
thinking, practicality, and creativity were very
exciting and challenging. Comments by several
participants are presented below.

significant differences in the experimental group’s
scores.

This interactive module is challenging to the mind
as all the activities required me to use analytical,
creative and practical thinking to identify the root
cause of a problem and how to solve it. For exam-
ple, my friends and | used problem identification
and comparative and differential skills for analyti-
cal thinking skills in the practical and analytical
activities. For the practical thinking skills, we used
real-life situations or current issues to solve the
problems. (R2)

SIIM challenged the mind as all activities encour-
aged me to use thinking skills to solve the problem.
For example, the creative activities required me to
design a product based on the theme from the used
items (R7).

Yes, all the activities were challenging to me. The
activities in the SIIM made me realised that there is
a big challenge when we try to apply analytical,
creative and practical thinking skills. For example,
many activities were based on the current issues
that occurred in our everyday life. The video of a
baby abandonment and a short story made me read
between the lines, which challenged my thinking
skills to solve the problem in the assessment. (R9)

Understand analytical, practical, and creative
intelligence after undergoing a programme using
SIIM

All the interviewed students accurately described
the definition of analytical, practical, and creative
intelligence using the examples of learning activi-
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ties. Some extracts of the participants’ interview

responses are presented below.
From my understanding, thinking analytically is a
way of thinking to identify problems from various
aspects to produce effective decisions or solutions.
For example, the ‘Old shoe’ and ‘Mother, don’t
throw us away’ activities were among the activities
that measured the analytical thinking skills. (R5)
For me, practical thinking is a high-level thinking
skill that has tested my skills in solving the daily
life problems. My previous experiences in solving
my personal everyday issues have helped me in
practically solving the problem. Through the use of
this thinking skill, 1 often create, adapt, and choose
a good environment for myself. (R7)
After going through the enrichment activities in
SIIM, | have a better understanding of creative
thinking. Among the components that test creative
thinking is creating. For example, we were re-
quired to create children’s toys from waste materi-
als during the creative thinking activities. The big-
gest challenge for my friends and | was to think out
of the box so that we can produce the desired
product with a combination of waste materials.
Our first step was to design the children’s game on
paper to get the initial idea of producing the prod-
uct. (R10)

SIIM learning activities and rubrics were helpful for
students to develop problem solving skills
All of the interviewed students agreed that the
SIIM learning activities were beneficial and had a
positive effect on them. Furthermore, the rubrics
helped them to enhance their problem-solving
skills. Some extracts of the interview responses
from several participants are presented below.
SIIM s activities were beneficial and had a positive
impact on me as it enhanced my thinking skills and
helped me solve a problem based on the given ru-
bric (R2).
| felt very happy and enjoyed the SIIM learning ac-
tivities and it was beneficial to me. For example, |
had the opportunity to create new products with my
friends during the creative activities. The rubric
served as a guide for us to solve the problem. (R3)
Yes, | agree that SIIM benefited us as this pro-
gramme can help us to improve our thinking and
improve our skills to solve problems based on the
given rubric which helped us a lot (R6).

The integration of technology using computer-based
learning approach fo attract the students’ attention
The majority of the students agreed that the ap-
proach managed to attract their attention. They
claimed that the learning atmosphere was more
relaxed and enjoyable. Some extracts of the inter-
view responses from several participants are pre-
sented below.

I love SIIM because it uses technology integration

in learning. Computer-based learning attracted me

to solve the problem (R8).

A good effort of the SIIM’s construction takes into

account the integration of technology using a com-

puter-based learning approach. The learning at-

mosphere is more attractive, relaxed, and not bor-
ing even though | have to think for the SIIM (R5).

Discussion

The result of this study could have a powerful im-
pact to several parties, namely the students, lectur-
ers, and higher learning institutions in Malaysia.
The results can be regarded as promoting the use of
thinking skills in an effort to support the emerging
economy resource agenda. Three notions emerged
from this study: (i) analytical, creative and practical
thinking skills scores among UUM students in-
creased after using the successful intelligences
interactive module, (ii) the integration of technolo-
gy using the interactive module supports students’
interest and motivation to participate in analytical,
creative and practical learning activities, and
(iii) the rubrics in the successful intelligence inter-
active module helped students develop problem-
solving skills using the three types of thinking
skills expounded in this study.

The results of the quantitative study show that
the analytical thinking skills score (7.3714, p <.05)
was significantly different between the experi-
mental and control groups undergoing training with
the application of indirect thinking skills. The
ANCOVA test analysis showed that there was a
significant effect on the dependent variable of the
post-test for analytical thinking skills after control-
ling the pre-test among the Universiti Utara Malay-
sia Education Programme students. As evident
from the ANCOVA test analysis, the experimental
and control groups also showed significant differ-
ences in practical thinking skills (7.3715, p <.5).
The practical thinking skills sample score was
better after learning using the successful intelli-
gence interactive module. This is because the suc-
cessful intelligence interactive module used in this
study provided students with tasks that required of
them to solve problems through analytical thinking,
creative thinking and practical thinking. The results
of the Kruskal-Wallis H test analysis also show that
the experimental and control groups showed signif-
icant differences in creative thinking skills (5 (1, N
= 70) = 35.246, p < .05), which indicated that the
sample creative thinking skills score had improved
after learning using the successful intelligence
interactive module.

This study showed that the application of ana-
lytical, creative thinking and practical thinking
skills has contributed to the development of the
education programme in UUM. It is hoped that the
results of this study would promote awareness and
knowledge to all the lecturers of the School of
Education and others who are involved in guiding
and assisting students in identifying their thinking
skills. The results of this study will motivate and
provide ideas for lecturers to create and use more
problem-solving activities that incorporate analyti-



South African Journal of Education, Volume 40, Number 3, August 2020 9

cal, creative and practical thinking skills. It is en-
visaged that future teachers, as they progress in
their teaching profession, will benefit from this
study and become aware of the importance of in-
culcating the three thinking skills among their pri-
mary and secondary school students.

The results of the interview data show that the
integration of technology using the interactive
module supported students’ interest and motivation
to participate in analytical, creative and practical
learning activities. From this study it was clear that
the integration of technology using the interactive
module guided and assisted the students in making
adjustments in their learning process. Seemingly,
the use of the interactive modules had improved the
students’ analytical, creative and practical thinking
skills. Additionally, the carefully designed comput-
er-assisted teaching not only improved the stu-
dents’ knowledge and thinking and changed their
attitudes but also helped in developing their cogni-
tion. This study provided guidance to the Universiti
Utara Malaysia Student Affairs Department and its
understanding on the importance of thinking skills
as one of the most important soft skills develop-
ment activities that should be acquired by the uni-
versity students. However, the results of this study
could not be generalised to all university students
in Malaysia as the experimental study represented
only 70 education programme undergraduates at
the Universiti Utara Malaysia. Nevertheless, re-
searchers can regard this study as a sound start to
inform universities that analytical, creative and
practical thinking skills can be enhanced through
tasks that measure these three thinking skills.

Based on the results of this study, we suggest
that the construction and design of the curriculum,
whether at school or higher institution levels,
should pay attention to the elements of thinking.
Furthermore, stimulating thinking skills through
learning has indeed been an important global edu-
cational issue and it is in line with the needs of IR
4.0 that challenges the risk of emerging economies.
Hence, higher educational institutions need to en-
sure that the students who graduate from their insti-
tutions are relevant and able to confront the chang-
es in IR 4.0. In a sense, this study supported the
need for a public policy for the new generation to
confront economic development in line with IR 4.0,
which, among others, includes thinking skills to
ensure that students are better able to solve prob-
lems and make decisions in the future.

Conclusion

In conclusion, through the use of SIIM, UUM stu-
dents’ analytical, practical, and creative thinking
skills scores had improved. It is believed that SIIM
can help students in improving their academic
achievement and nurture them to become highly
capable teachers. The learning system in higher

learning institutions is different from the learning
system in school, where the learning system is
more examination-oriented and uses rote learning,
which focuses on memorisation. Sternberg (2018)
states that the learning process at the university is
interactive and requires the students’ mind to be
active while listening to the lectures. Students are
encouraged to be active participants when attending
tutorials, which require them to respond and pre-
sent their assignments for the purpose of clarifying
and expressing their consent or objection. There-
fore, students need to change their cognitive ap-
proach in learning to enable them to learn effective-
ly in the higher learning institutions. This study has
provided the knowledge on the process of high-
level thinking in solving everyday problems. The
current standards of learning are higher and it is
important for university students around the world
to be well equipped with adequate knowledge and
skills. It is important for teachers to expose the
students to effective learning processes using com-
plex materials and applying thinking skills.
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