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Abstract 
 

One critical measure to be hired at the workplace is the ability to think critically in problem solving. As future human capital, university 

graduates are urged to meet with this expectation. Hence, taking this expectation into consideration, this study aims to examine students’ 

critical thinking and problem solving skill development before and after they undergoing the industrial training. The study also aims to 

examine whether the problem solving skill’s development is influenced by supervisors’ leadership styles. This study is longitudinal. A 

total of 1227 students and 485 students completed the pre survey and post survey respectively. The questionnaire used consists of items 

adapted from Belbin thinking roles and leadership items based on Multifactor Leadership Questionnaire (MLQ). Result revealed that 

there is a significant improvement in students’ critical thinking and problem solving skill after undergoing their industrial training. The 

findings of this study provide some practical and empirical implications. 
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1. Introduction 

Both the fast-paced technology and the changing scenarios at the 

workplace demand employers to be very selective in hiring new 

employees. In coping with these situations, todays’ employers look 

for employees who can think critically to produce innovative 

products and services as to solve complex problems. However, 

university graduates are reported to have low critical thinking skill 

which have given a raise of concern among various stakeholders in 

education (Cheong et al., 2005; Konting et al., 2007; 

ManpowerGroup, 2012). Therefore, university students as the 

future workforces are urged to meet this demand from the 

industries in order to be recruited once graduated. If the issue is 

prolonged, it will result in a higher rate of unemployement among 

new graduates.  

Students’ learning context is said to become one of the factors that 

contribute to deficiency in critical thinking and problem solving 

skill (Othman et al., 2008). According to Rohaeti (2010) the 

teaching and learning process in the classroom which emphasize 

on rote learning is undermining the development of students’ 

thinking skill. He further asserts that this traditional method of 

rote learning will hinder students ability to analyze and synthesize 

the exact meaning of the knowledge because they tend to 

memorize the knowledge learned without having the right 

understanding. Furthermore, technology advancement is also said 

to become one of the factors that contribute to low critical 

thinking and problem solving skill (Pumhrey and Slater, 2002). 

One clear example, how technology lowers student thinking and 

problem skills are when information needed can be accessed 

through internet and simply adopted without analyzing, 

interpreting and thinking about the information critically (Purcell 

et al., 2012).  

Based on the abovementioned issues, this study is motivated to 

investigate students’ critical thinking and problem solving skill 

development by measuring before and after their industrial 

training. It also aims to investigate the relationship between 

supervisor’s leadership styles and critical thinking and problem 

solving skill development. It is hypothesized that students develop 

their critical thinking and problem solving skill after their 

industrial training. The findings of this study give implications to 

industrial training stakeholders (include students, higher learning 

institutions and host organizations) as they can identify to what 

extent students benefit from undergoing the industrial training, 

particularly in improving their critical thinking and problem 

solving skill. Moreover, the findings also make an important 

implication to the critical thinking and problem solving literature 

as well as learning outcomes of industrial training, particularly in 

Malaysia.  

This paper is organized as follows: Begin with a discussion on 

Critical thinking and problem solving model and followed by 

reviews on key literature. Next, the research methodology 

employed in this study is explained. The paper ends with the 

findings and the discussion of the findings. 

2. Literature review 

A Model of Critical Thinking and Problem Solving. A model in 

Figure 1 describes students’ thinking process which the main 

focus is in learning and teaching context. The model by Haller et 

al. (2007) proposed that students engaged with thinking process 

by undergoing the stages of learning, repetitive activities, 

memorizing, understanding and reflecting. These stages however, 

requires different order of thinking. For instance, at the stage of 

reflecting, students are required to use higher order thinking as 
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compared to repetitive or memorizing stage which required low 

thinking skill.  

In addition, the model also emphasizes on four factors which may 

influence students’ thinking process; teacher-student relationship, 

collective or collaborative studying, deep approach and 

transformational learning. In the first factor, lecturer or teacher 

should provides students with clear instruction and creates 

interesting class by actively encouraging students’ participation in 

class discussion and providing challenging task to them 

(Schafersman, 1991). By having these methods, it can enhance 

students’ ability to think critically in solving complex problems 

since they being taught early in teaching and learning process in 

the class. Meanwhile, in the second factor, students who study 

collaboratively with their friends will experience how to analyze 

and express their ideas to others (Forgarty and McTighe, 1993), 

whereby enhance and apply knowledge learned into understanding 

stage.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: A Model of Critical Thinking and Problem Solving 

Source: Haller et al. (2007) 

 

Moving from understanding to refelecting stage, the model 

emphasize on the influence of the third factor on students’ 

thinking process which is deep approach. Once the students make 

sense of the knowledge learned, they will reflect back the 

knowledge by making inferences, analogies, evaluations and 

explore deep understanding regarding the specific knowledge, and 

these relate to problem solving (Kitchenham, 2008). Then, the 

stages of critical thinking is completed when the students achieve 

transformational learning as the outcome of reflection process. 

The transformational learning is achieved when students able to 

have broad view on their past experience after making critical 

reflection on particular knowledge or ideas. 

 

Critical Thinking and Industrial Training. In higher 

educational setting, university students particularly need to 

improve this skill in order to distinguish them from others as well 

as to cope with the rapid changes in today environment. 

Furthermore, employers seek for graduates who are able to think 

critically in order to solve complicated problems at workplace 

(Shakirova, 2007). In dealing with these situations, educational 

systems has taken an effort by improving higher-order thinking 

skills or higher-order thinking through teaching and learning 

process (Ganapathy and Kaur, 2014; Zohar and Schwartzer, 

2005). Typically, higher-order thinking skills refer to as expanded 

use of mind to achieve new solutions (Rajendran, 2008). The 

skills include critical, logical, reflective, metacognitive and 

creative thinking (King et al., 1998). 

 

Industrial training is a platform where students are able to apply 

their knowledge to contexts beyond education, which involve 

practical tasks that require some reflection on knowledge learned 

in university, add up with assistance from the experts (Herrington 

and Oliver, 2000; Smith et al., 2007). Such opportunities permit 

students to improve knowledge, skills and attitude as an early 

preparation into the future career. In assessing the improvement of 

critical thinking and problem solving skill towards working 

experience, Shariff and Muhamad (2010) conducted interviews 

with 12 students who had completed their training. Based on the 

interview sessions, students were able to experience how to solve 

problems effectively. Consistently, Wasonga and Murphy (2006) 

found that interns learned how to solve the problem wisely after 

analyzing 20 intern’s reports. 

Other past study showed the occurrence of reflection process 

throughout work-based experienced (WBE) module acquired by 

students (Smith et al., 2007). Thus, it aligns with the critical 

thinking model which also stressed out the reflection process 

where students are able to think critically, and look the problem in 

various perspectives (Haller et al., 2007). As they are able to think 

critically, it may motivate them to work harder and simultaneously 

increase their job satisfaction. A survey on 118 flight attendants 

supported the argument as the result showed positive effect of 

problem solving training on employees’ job satisfaction (Ayres 

and Molouff, 2007).  

 

Supervisor’s Leadership Styles and Critical Thinking and 

Problem Solving Skill. The study of leadership style within the 

educational context is important as it may influence students’ 

achievement (Ross and Gray, 2006). Therefore, the present study 

will review the Full Range Leadership Model (FRLM) in critical 

thinking and problem solving skills development after the 

industrial training period. FRLM represents three leadership styles 

that starts with the lowest leader interaction of laissez-faire 

behaviour to transactional leader behaviour and reaching the 

highest transformational leader behaviour These three leadership 

styles are represented by eight distinct factors of leadership 

behaviour. In particular, Bass (1985) proposed that the leader who 

avoids involvement in leading process is called laissez-faire 

leader. The laissez-faire is the most ineffective leadership style as 

the leader avoid to take decision, delay to deal with problems and 

ignore with the responsibilities and authority given (Bass, 1985). 

In the context of this study, trainees will become more 

independent in doing their tasks as being given freedom by 

supervisor, but it may undermine their generic skills development. 

Secondly, the transactional leadership style is describe as leaders 

who either actively or passively monitor the work by providing 

followers a contingent reward for attaining targeted goals. As 

developed by Bass (1985), transactional leadership style has been 

characterized as an exchange relationship between leader and 

followers. Here, “exchange” means that the followers will receive 

rewards (such as financial benefits and promotion) for achieving 

targeted goals. the exchange of contingent rewards may 

extrinsically motivate the trainees’ commitment to work in short 

term, which is consistent with the assertion made by Herzberg et 

al. (1959). 

Thirdly, transformational leadership style consist of four main 

behaviours which are idealized influence, inspirational motivation, 

intellectual stimulation and individualized consideration (Bass, 

1985). The idealized influence is the degree where the followers 

view their leaders as a role model to be inspired with. The leaders’ 

ability to drive commitment of their followers in attaining the 

goals is known as inspirational motivation behaviour. Typically, 

the followers will have more confident level and passionate with 

their work as they are intrinsically motivated by their leaders 

(Trottier et al., 2008). Leaders used intellectual stimulation in 

order to encourage followers to think critically and solve the 

problems in new ways (Bass, 1985). Most of the time, the leaders 

will provide their followers with interesting and challenging tasks 

and ask them to solve in their own way (Hinkin and Tracey, 

(4) 
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1999). Thus, if supervisor assists the trainees to think critically 

and find other alternatives to solve the problems, it may result in 

developing their critical thinking and problem solving skills. 

Lastly, the individual consideration refers to the extent where 

leaders recognize followers need by treating them individually, 

but all are treated equitably.  

With regards to supervisors’ leadership styles, a number of past 

studies confirmed that a leader with transformational leadership 

enhanced follower’s thinking skill (Bass et al., 2003; Hinkin and 

Tracey, 1999; Kark et al., 2003). It is closely linked to one of the 

factors in transformational leadership, which is intellectual 

stimulation (Bass, 1985). Such leader always encourages and 

helps followers to view problems in other perspectives by 

stimulating them to be innovative and creative in solving the 

problems (Kark et al., 2003; Landrum et al., 2000). On the other 

hand, transactional and laissez-faire leadership styles seem to have 

no influence on students’ critical thinking and problem solving 

skill. This is due to the transactional leader only intervenes when 

needed and provide rewards when the followers attaining goals, 

while the laissez-faire leader gives total freedom to the followers 

to complete the tasks given (Bass, 1985).  

3. Methodology 

The present study employed pre- and post- survey by using 

questionnaire as a research tool in collecting the data. The pre-

survey was collected before students leave for their industrial 

training, while the post-survey was collected after they completing 

the industrial training. The population of this study is 

undergraduate students in Malaysian public universities. Using 

proportionate stratified random sampling, a total of 2000 students 

participated in the pre-survey, but only 1227 questionnaires was 

usable, meanwhile, a total of 485 usable questionnaires were 

received in the post-survey. The survey consists of four parts; Part 

A for students’ demographic, Part B for supervisor’s 

demographic, Part C for Multifactor Leadership Questionnaire 

(MLQ) by Bass (1985) and Part D for critical thinking and 

problem solving skill items using thinking roles of Belbin Team 

Role Self-Perception Inventory (BTRSPI) (Belbin, 2013). In 

analyzing the data, this study used descriptive analysis (such as 

frequency and percentage), paired sample t-test and correlation 

analyses. 

4. Results and discussion 

Respondents’ Demographic. The number of respondents in post-

survey decreased approximately 40% from the pre-survey (refer 

Table 1). Female students dominate the sample for both surveys 

while almost all respondents between the age of 19 to 24 years. In 

addition, the majority of the respondents are Malay, followed by 

Chinese, Indian and others ethnicities 

 
Critical Thinking and Problem Solving Skill Development.   

Paired samples t-test results show that students who undertook 

industrial training have improved in critical thinking and problem 

solving skill in all eleven items (positive mean difference) (refer 

Table 2). Students improved significantly (p<0.05) in three items 

related to have creative approach to solve problem (1), feelings 

seldom interfere with judgement if given to work with limited 

time and unfamiliar people (9) and approach the problem in 

analytical way (10), while the other two items; able to see pattern 

in solving problems where others would see items as unconnected 

(2) and able to deny propositions that contain of invalid facts (8) 

were reported to have highly significant improvement (p<0.01). 

Using the paired samples t-test, it is found that students have 

improved significantly in critical thinking and problem solving 

skill after finishing their industrial training. This can be seen from 

the mean score of pre-training is lower than mean score in post-

training (5.11 to 5.21). 

 
Table 1: Respondents’ demographic profile 

Students’ 

Demographic 

Pre-Survey  
(T1) 

Post-Survey (T2) 

Frequency % Frequency % 

Gender     
Male 464 37.8 173 35.7 

Female 763 62.2 312 64.3 

Age     
19 – 23  980 79.8 456 94.0 

24 and above 247 20.2 29 6.0 

Ethnicity     
Malay 848 69.2 363 74.8 

Chinese 286 23.3 96 19.8 

Indian 41 3.3 17 3.5 
Others 52 4.2 9 1.9 

 
Table 2: Paired sample t-test of critical thinking and problem solving skill development 

No. Critical thinking and problem solving skill 
Meanα Mean 

difference 
SD t Sig. 

Pre Post 

1 In seeking satisfaction through my work, I tend to have a creative approach to solve 

problem solving. 

5.25 5.38 0.13 1.17 2.437 .015* 

2 In carrying out my day-to-day work, I tend to see pattern in solving problems where 
others would see items as unconnected. 

5.11 5.26 0.15 1.27 2.618 .009** 

3 When suddenly asked to consider a new project, I am able to take an independent 

and innovative look at most situations. 

5.07 5.14 0.07 1.27 1.148 .252 

4 I can see how ideas and techniques can be used in perceiving new relationships. 5.18 5.22 0.05 1.25 .800 .424 

5 I analyse other people’s ideas objectively, by evaluating both advantages and 

disadvantages. 

5.36 5.36 0.00 1.24 .000 1.000 

6 In seeking satisfaction through my work, I like to make critical discrimination 

between alternatives. 

5.05 5.17 0.12 1.37 1.883 .060 

7 When trying to solve a complex problem, I like to weigh up and evaluate a range of 
suggestions thoroughly before choosing. 

5.33 5.35 0.02 1.26 .325 .745 

8 In carrying out my day-to-day work, I can usually find the argument to deny 

unsound proposition (ie. propositions that contain of invalid facts). 

4.87 5.03 0.17 1.35 2.722 .007** 

9 If I am suddenly given a difficult task with limited time and unfamiliar people, my 

feelings seldom interfere with my judgment. 

4.77 4.93 0.16 1.51 2.323 .021* 

10 When suddenly asked to consider a new project, I approach the problem in a 
carefully analytical way. 

5.13 5.25 0.12 1.25 2.141 .033* 

11 I take considerable amount of time to make judgement but most often, the 

judgement made is accurate. 

5.06 5.16 0.10 1.22 1.814 .070 

 Overall critical thinking and problem solving skill 5.11 5.21 0.10 .087 2.482 .013* 

 

Relationship of Supervisor’s Leadership Styles and Critical 

Thinking and Problem Solving Skill Development. Table 3 

highlights that there is a positive relationship between 

transformational leadership style and critical thinking and 

problem solving skill. However, correlation analysis for 

Transactional and Laissez-faire show different results as it 

appears that there is no relationship occurs between these two 

leadership styles and critical thinking and problem solving 

skill. This suggests that as supervisors implement more with 



International Journal of Engineering & Technology 275 

 
this leadership style, the more students will improve in critical 

thinking and problem solving skill.  

 
Table 3: Correlation between supervisors’ leadership styles and 

students’ critical thinking and problem solving skill 

Overall critical thinking and problem solving skill 

Transformational  Pearson Correlation .244* 
 Sig. (2-tailed) .012 

Transactional  Pearson Correlation .111 
 Sig. (2-tailed) .166 

Laissez-faire Pearson Correlation -.105 

 Sig. (2-tailed) .088 

 

5. Conclusion 

 
This study was conducted to determine students’ critical 

thinking and problem solving skill development based on 

industrial training experience. The findings revealed that 

students have benefited from undergoing their industrial 

training as there is a development in the skill, which in line 

with the past studies (Nabi, 2013; Smith et al., 2007). Analysis 

of the eleven items reveals that students highly agreed that they 

evaluated both advantages and disadvantages of other people’s 

ideas in solving the problems. This may be due to they have 

been taught to evaluate pro and cons before making decision in 

solving the problem. Besides, students perceived that they were 

able to work under pressure and unfamiliar people which give 

good impression to future employers as they were able to cope 

with real life situations (Shariff and Muhamad, 2010).  

Besides, correlation analysis showed that there is a relationship 

between transformational leadership and critical thinking and 

problem solving skill. However, the other two leadership styles 

(transactional and laissez-faire) show no relationship with this 

skill improvement, This expected finding might be related the 

factor of intellectual stimulation of transformational leadership 

where supervisors stimulate their students to be innovative and 

creative by looking old situations in new perspectives (Bass et 

al., 2003). On top of that, intellectual stimulation, as part of 

transformational leadership is identified to help fosters 

subordinates’ intrinsic motivation through engagement of inner 

interest and psychological needs (Bass and Riggio, 2006).  

Based on the findings, it is important for industrial training 

stakeholders to fully utilize the industrial training programme 

as one of the platform to develop skill. Thus, it is 

recommended that higher learning institutions and host 

organizations can collaborate to plan and create an effective 

training, so that students can apply theories learned into 

practical work in real work setting. It is also recommended that 

supervisors in host organization shoud implement 

transformational leadership style, as it is proven can stimulate 

students critical thinking. Students itself is recommended to 

participate actively during meetings, so that they can stimulate 

their thinking in solving complex problem. 
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