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 Background: Based on empirical studies and quantitative analysis, this paper aims to 
explore the effectiveness of interactive modules based on thinking intelligence. This 

module applies triarchic theory. Objective: The purpose of this interactive module is to 

improve intelligence thinking scores such as analytical thinking, creative thinking and 

practical thinking among undergraduate education program at Universiti Utara 

Malaysia. MANOVA test design for repeated measurement applied in the study. A total 

of 70 student’s education program at Universiti Utara Malaysia (UUM) randomly 
selected from the entire student population education program in UUM. All respondents 

are the future teachers who are currently enrolled undergraduate education. Result: 

Univariate test result show that there is a significant independent variables pre-post-test 
of three independent variables, namely analytical thinking intelligence 

[F(1,69)=62.829,p,.05), creative thinking [F(1,69)=40.380,p<.05] and practical thinking 

[F(1,69)=27.551,p<.05]. This means that significantly, interactive modules of triarchic 
thinking intelligence effective to increase analytical, practical and creative thinking 

intelligence respondents. Conclusion: Development of interactive modules that contain 
multimedia element such as video, audio, graphics, text and animation proved effective 

in encourages problem-solving activities. Learning thinking intelligence through the 

problem-solving activities stimulate analytical thinking, creative and practical th rough 
discussion, clarification of ideas, and evaluation of the ideas of others. However, 

teaching methods through interactive modules are effective in encouraging finding of 

factual knowledge. This study provides positive implications for the students soft skill 
development as a preparation in the workplace and reform the effective of teaching 

methods in term of learns thinking intelligence in Public Higher Education Institutions 

in Malaysia. 
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INTRODUCTION 

 

 Intelligence refers to the cognitive ability of 

students to learn from experience, to reason and to 

handle the demands of everyday problem effectively 

(Benjamin, 2003). In other words, intelligence 

involves the ability of students to use cognitive in 

dealing with environment effectively. There are 

various approaches that have been used to measure 

intelligence. In this study intelligence refers to the 

concept introduced by Sternberg (1985, 1996), 

known as successful intelligence introduced through 

triarchic theory. Successful intelligence is the ability 

of students to manipulate and use existing strengths 

to address weaknesses to solve problem in everyday 

life thus achieving success in society. Through 

triarchic theory, Sternberg (1996) introduced three 

types of thinking intelligence such as analytical, 

creative and practical. Today, the country requires 

not only a smart student academically event 

intelligent decisions through analytical thinking, 

creative and practical. Empowering students with 

preserving the thinking intelligence through the 

problem-solving skills should be taken seriously in 

Public Higher Education Institution (IPTA) in 

Malaysia. In line with the opinion of Sternberg 

(2004), a brilliant student is a student who can 

balance the analytically, creatively and practically 

thinking intelligence. 

 

Background of the study: 

 By 2020, Malaysia hopes to become a developed 

country. In line with these objectives, various efforts 

have been and are being made to ensure that the goal 

is reached. University student groups identified as a 

major asset of the nation to achieve vision 2020. 

Furthermore those students are the future generation 

who will lead the country and determine the direction 

and extent of which can be reached by country. 

Therefore, students need to be applied with thinking 

intelligence. As a university students will lead the 

country towards universal welfare. Then seek 
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students for the future not only requires excellent 

academic achievement even proficient in the use of 

thinking intelligence in any situation of everyday 

life. Then the program based on problem-solving 

activities should be offered for preserving the 

analytical, creative and practical thinking intelligence 

among higher education students. Preserving that 

means to nurture, nourish and constantly hone 

cognitive intelligence through analytical thinking, 

creative and practical. It is also certified by Sternberg 

(2004) through triarchic theory is that students have 

an excellent balance in term of level of thinking.  

 

Concept of intelligence: 

 Intelligence is a concept that is still debated to 

this day. According to Nik Aziz (1999), intelligence 

is an abstract concept and its dynamic nature and 

contains various dimensions of interrelated to each 

other, and psychologist have given many different 

definition of intelligence. Galton (in Nik Aziz, 

1992:24) conceptualized the individual intelligence is 

determined by two common properties inherited, 

namely high energy or ability to perform work and 

sensitivity to what is happening in the environment. 

Meanwhile, according to Binet (in Douglas, Louis, 

Allison, & Edward, 2003: 346) intelligence 

encompasses activities such as reasoning, thinking 

and problem solving. This opinion is found in 

accordance with Benjamin (2003), which also stated 

that intelligence refers to an individual’s cognitive 

ability to learn from experience, to reason effectively 

and can make adjustments in various situation in 

everyday life. Wechsler (in Nevid, 2003: 279) 

defines intelligence as the comprehensive ability of 

an individual to act wisely, to think rationally, and to 

deal effectively with the environment. Nik Aziz 

(1999) have concluded that intelligence is an abstract 

concept and its dynamic nature and contains various 

dimensions of interrelated to each other, among 

which are (i) the current abilities possessed by an 

individual (ii) the ability of an individual to perform 

task in the future on the basis of information 

collected at present (iii) individual achievement in a 

particular intelligence test (iv) the speed of a child 

entering a stage of cognitive development and (v) the 

ability of individuals to benefit from new 

experiences.  

 

Interactive module of triarchic thinking 

intelligence: 

 Developments in multimedia technology with 

great potential in a change to the way people learn, 

how to get information, how to adjust any 

information and so on. Multimedia also provides 

many opportunities for educators to apply various 

teaching techniques. Even the students were given 

the opportunity to use a variety of senses to 

concentrate on learning. The opportunity to 

experience the learning environment more attractive 

and effective can be produced through the influence 

of multimedia components. Source of information 

and reference also no longer bound by the text of the 

book alone, but more broadly than that. The presence 

of multimedia technologies that impact the ability to 

add more interactive learning process. This is 

consistent with allegations Liu (2010) that the 

traditional mode or teacher centered is no longer 

effective to meet the needs of students. Interactive 

module of triarchic thinking intelligence built 

through this study consists of problem-solving 

activities to stimulate students education program at 

UUM to think. This statement is consistent with the 

allegations UNISCO (2010), that problem solving is 

a strategy for helping students develop skills for 

analysing a problem. Students will be able to 

working through a six step process. It can help them 

decide – from a futures perspective – what should be 

done about a problem. The six steps are: 

•  Identifying possible causes and effects of a 

problem 

•  Identifying the underlying problem 

•  Brainstorming potential solutions 

•  Developing criteria for evaluating solutions 

•  Evaluating all solutions to determine the 

best one 

•  Developing an action plan 

 According to Sternberg (2012), enrichment 

activities that require students to solve a problem can 

promote the analytical intelligence thinking. In this 

module the analytical cognitive process occurs when 

students are (i) analyze, (ii) evaluate, (iii) decide, (iv) 

comparing and distinguishing, (v) explain the causes 

and consequences, (vi) examining the relationship a 

small part of the whole, (vii) make assumptions, 

(viii) make predictions, (ix) make inferences and (v) 

peeling a problem. Creative thinking intelligence 

occurs when students: (i) apply creativity, (ii) an 

ability to relate situations based on past experiences 

or events (Harris, 2007). Even in enrichment 

activities based on problem solving, creative thinking 

intelligence needed to determine the options to solve 

the problem (Sternberg, Lautrey & Lubart, 2003).  

 Sternberg (2012), describes the practical 

thinking or also called street smart require 

enrichment activities that emphasize three things as 

found in this module (i) adapt to the environment, (ii) 

build environment and (iii) choose the environment. 

Adaptation to the environment refers to the ability of 

individuals to change for adapt itself to the 

environment. For example, when turns and the 

temperature dropped, the individual will adapt to the 

environment by wearing several layers of clothing so 

as not to suffer from cold. While forming 

environment factors, refer to individuals who are 

able to change the environment to suit their needs. 

For example, one teacher set the rules, so that the 

students raised their hand to speak. This is to ensure 

that the planning and conduct of teaching is not 

compromised. Choose environment refers to choose 

an alternative environment to replace the 
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unsatisfactory environment so that individuals can 

achieve their objectives. For example, migrants left 

their homes and their country of origin in order to 

avoid suffering economically and socially. Therefore 

they migrate to better country as a step chooses an 

alternative environment for a more secure future. 

Individuals who have the practically thinking 

intelligence be able to hide our weaknesses. They 

will showcase the power through his adjustment to 

the environment as well as society. 

 

Research purpose: 

 Purpose of this study was to identify the effects 

of an interactive module of triarchic thinking 

intelligence on analytical, creative and practical 

thinking score among student’s education program 

Universiti Utara Malaysia (UUM).  

 The research question of this study include: 

 Are interactive modules of triarchic thinking 

intelligence effective for increasing analytical, 

creative and practical thinking scores among 

student’s education program Universiti Utara 

Malaysia (UUM)? 

 The hypothesis of the study are: 

 Null hypothesis : Interactive modules of triarchic 

thinking intelligence are not effective for improving  

analytical, creative and practical thinking intelligence 

score among student’s education  program UUM. 

 Research hypothesis: Interactive modules of 

triarchic thinking intelligence effectively to improve  

analytical, creative and practical thinking intelligence 

score among student’s education program UUM. 

 

Methodology: 

Research design, sampling and data collection: 

 MANOVA test design for repeated measurement 

was applied in this study. A total of 70 student’s 

education program at UUM, randomly selected from 

the entire students population education program. 

Camp thinking intelligence using interactive module 

was carried out at a resort in northern Malaysia for 

three days and two nights. A month before attending 

the camp all samples have been tested pre-test 

(triarchic intelligence test-level H). After one week 

into camp all samples regrouped to undergo post-test 

(test with the same pre-test). Interactive module 

contains two sets of enrichment activities for each 

level of thinking that consists of analytical, creative 

and practical. The combination of multimedia 

components using flash application allows each 

activity loaded with video, graphics, animation, text 

and audio. Dependent variable for this study is 

analytical, creative and practical thinking. The 

independent variables are pre-test and post-test 

(Chua, 2009; Field, 2009).  

 

Instrument and reliability: 

 Sternberg Triarchic Abilities Test (STAT) used 

to detect analytical, creative and practical thinking 

score sample before and after treatment. Instrument 

for pre-test and post-test consists of translation 

STAT, which quoted from a study Syarifah Amnah 

(2009). STAT test (level H) is used measure thinking 

intelligence high school students, colleges and 

universities (Sternberg, 1993). STAT (multiple 

choices) consists of verbal, quantitative, and figural. 

While the essay involves three questions that 

measure analytical, creative and practical thinking. In 

addition, scale STAT emphasizes nine subscales 

namely: analytical-verbal, analytical-quantitative, 

analytical-figural, practical-verbal, practical-

quantitative, practical-figural, creative-verbal, 

creative-quantitative and creative-figural. 

Researchers have conducted a pilot test on 63 

student’s education program (not involved as a 

sample) and the overall coefficient of STAT test 

(essay) is .70. The reliability of the overall STAT test 

(objective) is obtained based on Kr20 is .70. This 

indicates the reliability of both parts of the 

instrument can be adopted. In line with the guidance 

provided by Miller, Linn, & Grounland (2013) that 

the reliability of less than .50 was considered weak, 

.60 to .079 can be adopted and the reliability is 

higher than .80. 

 

Results: 

Revision and screening data: 

 According to Field (2009), the first step that 

needs to be done for the analysis of statistical 

inference is revising and refining the actual study 

data. The aim of revising and refining data is made to 

ensure normality in the data used in this study. 

Therefore, researchers’ uses statistical skewness and 

kurtosis for the purpose of checking and filtering 

data. The result of skewness and kurtosis can be seen 

in Table 1. 

 Table 1 shows that the skewness and kurtosis 

(data distribution) for the STAT test is from -.201 to 

-.480. According to Chua (2012), a value of zero for 

skewness and kurtosis shows the distribution of data 

100 percent normal. In this study, the recommended 

value is within ±2.0 to ±2.0 skewness dan kurtosis to 

be adopted (Chua, 2012; Field, 2009). Distribution 

data above is considered normal because both values 

of skewness and kurtosis located between ±2.0. 

 
Table 1: Result of Statistical Analysis (Skewness and Kurtosis) on the STAT Data. 

STAT Skewness Kurtosis 

Analytical Thinking Intelligence -.201 -.156 

Practical Thinking Intelligence -.275 -.832 

Creative Thinking Intelligence -.480 -.748 
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Hypothesis analysis: 

Descriptive statistic: 

 Table 2 show the descriptive information, such 

as the number of respondents (N), mean, and 

standard deviation of three independent variables 

(analytical, creative and practical thinking) across the 

two categories of independent variables (pre and 

post-test). The result showed that the mean values for 

pos-test higher than pre-test for all three dependent 

variables.  

 

Multivariate analysis: 

 Based on Table 3, the result of Multivariate 

Pillai’s Trace test indicates that there is a significant 

main effect of pre and post-test [F(3,67)= 22.676, 

p<.05]. This means that overall; there was a 

significant difference between the pre-test and post-

test independent variables. 

 Univariate test results based on Table 4 shows 

that there is a significant independent variable 

pretest-posttest of the three independent variables, 

namely analytical thinking [F(1,69)=62.829,p,.05), 

practical thinking [F(1,69)=27.551,p<.05] and 

creative thinking [F(1,69)=40.380,p<.05]. This 

means that significantly, interactive module that 

apply theories of triarchic intelligence effective to 

increase analytical, practical and creative thinking 

score. 

 
Table 2: Descriptive statistics of pre and post-test. 

 Mean Std. Deviation N 

Analytical pre-test 14.5143 3.79833 70 

Analytical post-test 18.5143 4.79657 70 

Practical pre-test 14.6571 3.73734 70 

Practical Post-test 17.8571 5.01096 70 

Creative pre-test 12.4143 3.09976 70 

Creative post-test 15.8857 4.77172 70 

 
Table 3: Multivariate Test Results Pillai’s Trace. 

Multivariate Testsa 

Effect Value F Hypothesis df Error df Sig. 

Between Subjects Intercept Pillai's Trace .966 629.762b 3.000 67.000 .000 

Wilks' Lambda .034 629.762b 3.000 67.000 .000 

Hotelling's Trace 28.198 629.762b 3.000 67.000 .000 

Roy's Largest Root 28.198 629.762b 3.000 67.000 .000 

Within Subjects Pretest-posttest Pillai's Trace .504 22.676b 3.000 67.000 .000 

Wilks' Lambda .496 22.676b 3.000 67.000 .000 

Hotelling's Trace 1.015 22.676b 3.000 67.000 .000 

Roy's Largest Root 1.015 22.676b 3.000 67.000 .000 

a. Design: Intercept 

Within Subjects Design: Pretest-posttest 

  
Table 4: Result of Univariate. 

Univariate Tests 

Source Measure Type III Sum of 

Squares 

df Mean Square F Sig. 

Pretest-

posttest 

ANALYTICAL Sphericity Assumed 560.000 1 560.000 62.829 .000 

Greenhouse-Geisser 560.000 1.000 560.000 62.829 .000 

Huynh-Feldt 560.000 1.000 560.000 62.829 .000 

Lower-bound 560.000 1.000 560.000 62.829 .000 

PRACTICAL Sphericity Assumed 358.400 1 358.400 27.551 .000 

Greenhouse-Geisser 358.400 1.000 358.400 27.551 .000 

Huynh-Feldt 358.400 1.000 358.400 27.551 .000 

Lower-bound 358.400 1.000 358.400 27.551 .000 

CREATIVE Sphericity Assumed 421.779 1 421.779 40.380 .000 

Greenhouse-Geisser 421.779 1.000 421.779 40.380 .000 

Huynh-Feldt 421.779 1.000 421.779 40.380 .000 

Lower-bound 421.779 1.000 421.779 40.380 .000 

Test results of Within-Subjects Contrasts as show in Table 5 Univariate test result confirm that there is a significant effect of independent 

variables on the thinking intelligence pre and posttest analytical, practical and creative at p<.05. 

 
Table 5: Result of Test of Within-Subjects Contrasts. 

Source Measure Pretest-posttest Type III Sum 

of Squares 

df Mean Square F Sig. 

Pretest-posttest Analytical Linear 560.000 1 560.000 62.829 .000 

Practical Linear 358.400 1 358.400 27.551 .000 

Creative Linear 421.779 1 421.779 40.380 .000 
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Fig. 1: Graph Lines Analytical, Practical and Creative Thinking Intelligence. 

 

Test of Within-Subjects Contrasts: 

 Based on Figure 1 shows a line graph analytical 

thinking intelligence is higher increase in post-test. 

While the line graph is higher (for the three thinking 

intelligence) on the right (Post-test) clearly shows 

application of triarchic intelligence theory through 

interactive modules improve analytical, practical and 

creative thinking respondents. 

 

Discussion: 

Implications of Teaching and Soft Skill: 

 Curriculum in Public Higher Education 

Institution (IPTA) in the whole world is witnessing a 

significant change in expectations to help future 

graduates to face the challenges of long-term 

sustainable development (Primrose & Alexander, 

2013). Curriculum supports such as application of 

thinking intelligence through problem solving skills 

has positive impacts on student soft skill. Thinking 

intelligence is a soft skill to help students more 

productive employees when solving problems in the 

workplace. The result of this study also demonstrates 

the use of multimedia as a medium of instruction 

through interactive modules help lecturers and 

students to experience a more effective learning. The 

result of this study are consistent with fact Rofee, 

(2010) that curriculum development cycle in higher 

education generally become more rapidly due to 

many factors including: the competition between 

institutions, expectations of government, employers 

and students that an education program will provide 

the most contemporary knowledge in a field. 

Changes in the curriculum are an effective way to 

improve classroom practice and improve students 

learning (Senk & Thompson, 2003). Based on a 

study by Primrose and Alexander (2013), there are 

several factors that determine the development and 

implementation of the curriculum in higher 

education. Examples are the needs and demands of 

students, community expectations, trade, industry 

outlook as future employers, politicians, government 

expectations and technological advances.  

 One of the effective factors in the process of 

curriculum development is to provide support such as 

the development of systems that can support student 

learning continuously ((Afzaal, Ashiq, Azeem & 

Azra, 2011). Then interactive modules of triarchic 

thinking intelligence is a medium that can help 

students at IPTA to think through activities that are 

meaningful to generate analytical, creative and 

practical thinking. Interactive modules emphasize 

student-centered approach is intended emphasize the 

active participation and involvement of university 

students as a whole in the process of thinking 

(Ibrahim Hakk, 2011). 

 Analytical, creative and practical thinking 

emphasis should be placed not only in the 

enrichment program in higher education even in the 

process of teaching and learning in schools. This is 

because the exposure of thinking intelligence is to 

prepare students to face the problem more complex 

with technological changes occurs suddenly. Thus, 

students have the skills to respond effectively to 

solve problem and adapt to its environment. This is 

because the thinking intelligence can demonstrate 

student’s competency in the process of thinking. 

Someone who has the thinking intelligence 

demonstrate competence in compiling the 

information, concept and ideas on a regular basis and 

make conclusions or decisions for action and directed 

accordingly.  

 According to sources development of education 

2001-2010, one of the cause of low achievement is 

because the majority of teachers still use traditional 

teaching methods and less use of information and 

communication technology (ICT) to attract and 

unable to stimulate the learning process of students 

in certain subjects (Ministry of Education Malaysia, 

2001). Integrating multimedia elements through ICT 

in teaching and learning provides opportunities for 

teachers to introduce contextual learning to students. 

The result of this research , it was concluded that the 

learning of thinking intelligence through problem-

solving activities to encourage the development of 

analytical, creative and practical thinking through 
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discussion, clarification of ideas, and evaluation of 

ideas of others. However, teaching methods through 

interactive modules are effective in encouraging 

finding of factual knowledge. Therefore, if the goal 

of teaching is to enhance critical-thinking and 

problem solving skills, and interactive modules 

triarchic thinking intelligence is more helpful. To 

ensure aided learning modules as to use of interactive 

multimedia effectively, teachers need to see teaching 

as a process to develop and enhance students’ ability 

to learn. The teacher’s role is not only as a 

whistleblower, but to serve as a facilitator of 

learning. This includes creating and managing the 

meaningful learning experience and stimulates 

students through real-world problem. One focus in 

the curriculum of education program in UUM is to 

produce future teachers who can solve problems and 

think critically and creatively and produce 

assessment activities that emphasize the application 

of higher–order thinking at school. This is in line 

with the claim Handler (2010), that focus on pre-

service teacher education curriculum in colleges is 

the construction of knowledge, learning and teaching 

basis skills, values and attitudes of the teaching 

profession in line with the development of the 

teaching profession. So enrichment activities through 

interactive modules that apply thinking intelligence 

like that conducted in this study should be continued 

and carried to all students for self-preparation to 

work someday. Score of thinking intelligence 

increased a better direction in the post-test using 

interactive modules. This proves that the effect of the 

application of multimedia components can help 

students learning better and effective. The result of 

this study are consistent with the finding of Liu 

(2013), who found a large number of multimedia 

application by teachers in a college successfully 

improve English proficiency through multimedia 

application in teaching in the classroom.  

 Future research should investigate the effect of 

different variables in the learning process of thinking 

intelligence. The focus of this study should also be 

noted that the composition of heterogeneous than 

homogeneous groups, group selection and sample 

size. Even comparing thinking intelligence between 

students according to their specialization in 

University may impact more widely.  
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