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ABSTRACT 

 

Both hard and soft skills are essentially needed for engineering graduates to 

succeed in the working environment prevailing today. The soft skills namely 

Decision making, Risk taking, positive attitude, Setting goals and Being brave 

(all grouped together and called as “Empowerment Skills (ES)” in this paper) 

are required by the corporate world to a considerable extent. This study has 

been conducted with an objective to assess the extent to which students and 

faculty perceive that opportunity is available for the students to develop their 

empowerment skills and the perceived extent of its utilization. Two research 

instruments (one for faculty and the other for students), with a 05 point Likert 

scale and 08 items were developed and its reliability and content validity were 

ensured. Using the software “Statistical Package for Social Sciences (SPSS)” 

the data collected was analyzed. Two tests namely independent sample t-test 

and paired sample t-test, both item wise and dimension wise were conducted 

on SPSS. With the inferences drawn, conclusions were made on the perceived 

availability of opportunities and perceived extent of utilization of the existing 

opportunities by UG engineering students to develop their empowerment 

skills. 
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1. INTRODUCTION 

The prevalence of both hard and soft skills are essential for engineers for productive 

engagement in today‟s working environment. The skills needed to perform a technical 

activity are termed as hard skills [1] and the cluster of personality traits that 

complement hard skills are termed as soft skills. To productively perform a job, both 

hard and soft skills are required”[2]. This paper is a research on attributes related to 

soft skills namely decision making, risk taking, positive attitude, setting goals and 

being brave needed for a working environment that have been combined together and 

termed as “Empowerment Skills (ES)”.These attributes have been directly or 

indirectly incorporated in the 12 Graduate Attributes (GAs) listed by “National Board 

of Accreditation (NBA)” in India and the “International Engineering Association 

(IEA)” for under graduate engineering programmes [3].With this back ground, this 

paper portrays a study on the perception of opportunities available for UG engineering 

students to develop their “Empowerment Skills” and its perceived utilization. 

Followed by this introductory part are the literature survey, objective of the study, 

methodology adapted and concluding remarks. 

 

 

2. LITERATURE SURVEY 

A mix of hard and soft skills is considered necessary by the corporate world. Hard 

skills have been integrated into the university programmes to a great extent, while soft 

skills need due attention. According to Aimao Zhang [1], professionals need both hard 

and soft skills to work towards the common goal of organizations. A study by 

Roselina Shakir [4] states that training for fresh graduates in “hard skills” is quite 

uncomplicated when compared to teaching “soft skills” that are very much needed in 

the working life. In a study Bernd Schulz [5] has stated that soft skills complement 

hard skills and that everyone needs to acquire adequate soft skills beyond academic 

knowledge. Hairuzila Idrus, Hazadiah Mohd. Dahan and Normah Abdullah [6] in a 

study have concluded that success as an engineer requires more than simply strong 

technical knowledge and educators are to assist the students to acquire the needful 

soft skills. In a study by Stephen Johnston and Helen McGregor [7] it has been 

concluded that both technical skill and broad professional skills are needed for 

effective professional practice. Idaho Engineering Works [IEWORKS][8] in a study 

has indicated that soft skills improves the performance of the engineers. The research 

by Rowena Crosbie‟s [9] stresses that more time is taken in learning of the complex 

personal and interpersonal skills of leadership. Arun.S.Patil‟s [10] research has stated 

that for engineering professional to work globally in addition to the essential 

engineering [hard] and professional [soft] skills, engineering curricula must include 

global skills. Christine Overtoom‟s [11] research identifies the soft skills that 

employers want and how education and training programs can prepare individuals to 

enter a rapidly changing workplace environment. The article by Goeran Nieragden 

and Cologne‟s [12] deals with the importance of soft skills in a work place and it 

emphasizes that these skills include personality traits like emotional maturity, 

eagerness to learn and willingness to share and embrace new ideas. According to 

Arnold & Davey [13], from graduates‟ perspective Soft Skills are seen to be deficient 
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in graduates relative to hard skills. In a study by Dave Hodges and Noel Burchell, 

[14] it is stated that Soft Skills are by and large viewed as less important by 

academicians in comparison with workplace professionals. A study by Seethamraju & 

Agrawal [15] states that engineers in management positions lack soft skills and these 

skills are essential for success in managerial positions. Donald R. Woods [16] has 

emphasized that training can be used as a means to develop problem solving skills. In 

a study by Gene B. Halleck and Juan Francisco Coll-Garcia [17] it has been stated 

that a well rounded engineering education is more than solving problems from text 

books and should help develop problem solving skills that one may encounter in their 

professional lives. Dumitru Valeriu [23] in a study on factors generating positive 

attitudes found that several effective learning practices and improvement of the 

rewarding system will motivate the pupils. Lisa D Ordonez and David T Welsh [24] 

in a study on goal setting have found that goals can have an impact on behavior. Sven 

Asmus, Florian Karl, Alwine Mohnen and Gunther Reinhart [25] in a study on impact 

of goal-setting on worker performance have found that goal-setting had impacts on 

the examined goal dimensions. 

 

 

3. THE STUDY OBJECTIVE 

The objective of this research is to assess the perceived opportunities available for 

undergraduate engineering students to develop their “Empowerment Skills (the skills 

of Decision making, Risk taking, positive attitude, Setting goals and Being brave 

combined together)” and its perceived extent of utilization. 

 

 

4. METHODOLOGY 

This research has been carried out in four phases. In the first phase research 

instruments were developed, in the second phase data was collected, in the third phase 

reliability analysis was performed and content validity was established and in the 

fourth phase Independent sample t-test and Paired t-test have been conducted for 

assessing the perceptions on the opportunities available and extent of usage to develop 

“Empowerment Skills”. 

 

4.1 Phase 1: Development of Research Instrument: 

From the available body of literature {Somashekar. P [18], the authors took the first 

45 most preferred soft skills ranked by HR managers of corporate and conducted 

factor analysis that resulted in 06 groups and one of them was titled as 

“Empowerment Skills” [19] under which the soft skills “Decision making, Risk 

taking, positive attitude, Setting goals and Being brave” got listed. Two research 

instruments with 08 items each were developed to collect data for the study from 

teaching faculty and students of UG engineering programmes. 

 

4.2 Phase 2: Collection of Data 

The data has been collected from 60 teaching faculty handling UG engineering 

courses and 160 UG engineering students from various branches of study. 



22 S. Bhaskar and K.V.A.BALAJI 

 

4.3 Phase 3: Analysis of Reliability and Content Validity: 

Bryman and Cramar [20] have stated that “when a mean of measuring a concept is 

proposed, the measurement mean must be both reliable and valid”. Both reliability 

and content validity have been tested for the research instrument. Reliability was 

analyzed with Cronbach‟s alpha as a reliability measure and a reliability coefficient of 

0.70 or more is considered good [21]. The Cronbach‟s alpha for all the four 

dimensions: (i) Opportunities available to groom ES (OES – by faculty), (ii) 

Utilization of the opportunities available to groom ES (UES - faculty), (iii) 

Opportunities available to groom ES (OES – by students) and (iv) Utilization of the 

opportunities available to groom ES (UES - students) assumed acceptable values. The 

instrument was proved to have content validity with inputs from twenty experts, as 

content validity is subjectively judged by researches [22] to ensure that the research 

instrument consists of needful items that cover the issues to be measured. 

 

4.4 Phase 4: Comparative study of the perceived opportunities available for 

developing “Empowerment Skills” and its perceived utilization. 

The data collected using the research instrument was subjected to two tests namely (i) 

Independent sample t-test and (ii) Paired t-test on the software “Statistical Package for 

Social Sciences (SPSS)”. 

 

a) Independent sample t-test: 

i. Inferences of independent sample t-test (item wise):  
From the output of the software „SPSS‟ the items with significant difference in 

perception (alpha level or sig value < 0.05) have been tabulated for perceived 

opportunities [table (1)] and for perceived utilization [table (2)]. 

 

Table 1: Inferences of independent sample t-test (item wise): Opportunity 

 

Dimensions Item for which sig. 

(2 tailed) is less 

than 0.05 

Opportunities related Who perceives there 

is less opportunity For the items with sig. (2 

tailed) less than 0.05 

Mean 

Students Faculty 

Empowerment 

Skills 

4 3.15 3.60 Students 

6 3.22 3.58 Students 

 

Table 2: Inferences of independent sample t-test (item wise): Utilization 

 

Dimensions Item for which sig. 

(2 tailed) is less than 

0.05 

Utilization related Who perceives 

there is less 

utilization 
For the items with sig. (2 

tailed) less than 0.05 

Mean 

Students Faculty 

Empowerment 

Skills 

2 3.03 2.62 Faculty 
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Table 1 indicates that the students perceive the opportunities available in the items 

above to be less in comparison with that being perceived by faculty. Similarly table 2 

indicates that the faculty perceives the utilization of the opportunities available in the 

items above to be less in comparison with that being perceived by students. 

 

ii. Inferences of the independent sample t-test (dimension wise): 

From the output of the software SPSS the variables with significant difference in 

perception [alpha level or sig. value < (0.05)] are tabulated in table (3) for opportunity 

and table (4) for utilization. 

 

Table 3: Inferences of the independent sample t-test (Opportunity) 

 

Dimensions Sig. value of 

dimension 

Opportunity related Who perceives there is 

less opportunity For the items with sig. (2 

tailed) less than 0.05 

Mean 

Students Faculty 

Empowerment 

Skills 

-- -- -- Both students and 

faculty perceive the 

same 

 

Table 4: Inferences of the independent sample t-test (Utilization) 

 

Dimensions Sig. value of 

dimension 

Utilization related Who perceives there is 

less utilization For the items with sig. (2 

tailed) less than 0.05 

Mean 

Students Faculty 

Empowerment 

Skills 

-- -- -- Both students and 

faculty perceive the 

same 

 

 

Table (3) indicates that both the students and faculty perceptions of opportunities 

available for the dimension as a whole are in the same manner. Table (4) indicates 

that both the students and faculty perceptions of the utilization of opportunities 

available for the dimension as a whole are in the same manner. 

 

b) Paired Sample t-test: 

i. Inference of paired sample t-test (item wise): 
From the output of SPSS the items with significant difference in perception (alpha 

level or sig value < 0.05) have been tabulated for students in table (5) and for faculty 

in table (6). 
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Table 5: Inference of paired sample t-test (item wise): Students 

 

Dimensions Students related 

Pair 

(Opportunity & 

Utilization) 

Sig. (2 

tailed) 

value 

Mean of pair 

Opportunity For which mean is less 

(that is, which is 

perceived is less –

opportunity or 

utilization) 

Utilization 

EMPOWERMENT 

SKILLS (ES) 

Pair 1 OES1 .000 2.84 Utilization 

UES1 2.43 

Pair 2 OES2 .000 3.36 Utilization 

UES2 3.03 

Pair 3 OES3 .001 4.06 Utilization 

UES3 2.56 

Pair 4 OES4 .000 3.15 Utilization 

UES4 2.38 

Pair 5 OES5 002 2.94 Utilization 

UES5 2.38 

Pair 6 OES6 .000 3.22 Utilization 

UES6 2.51 

Pair 7 OES7 .000 2.59 Utilization 

UES7 2.06 

Pair 8 OES8 .000 2.78 Utilization 

UES8 2.14 

 

Table 6: Inference of paired sample t-test (item wise): Faculty 

 

Faculty related 

Pair (Opportunity 

& Utilization) 

Sig. (2 

tailed) 

value 

Mean of pair 

Opportunity For which mean is less (that is, 

which is perceived is less –

opportunity or utilization) 
Utilization 

Pair 1 OES1 .000 3.03 Utilization 

UES1 2.20 

Pair 2 OES2 .000 3.33 Utilization 

UES2 2.62 

Pair 3 OES3 .000 3.52 Utilization 

UES3 2.75 

Pair 4 OES4 .000 3.60 Utilization 

UES4 2.75 

Pair 5 OES5 000 3.08 Utilization 

UES5 2.33 

Pair 6 OES6 .000 3.58 Utilization 
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UES6 2.70 

Pair 7 OES7 .000 2.85 Utilization 

UES7 2.23 

Pair 8 UES8 .004 2.88 Utilization 

OES8 2.35 

 

 

It is perceived that there is less usage of opportunities available for all items by both 

students and faculty. 

 

ii. Inferences of paired sample t-test (dimension wise): 
The statistical analysis carried out using SPSS was analyzed and the inferences are 

tabulated in table (7) and table (8). 

 

Table 7: Inferences of paired sample t-test: (dimension wise): Students 

 

Dimensions Sig. 

value of 

Pair 

Student related Which is perceived less 

(opportunity or utilization) For the items with sig. (2 

tailed) less than 0.05 

Mean 

Opportunity Utilization 

Empowerment 

Skills 

0.00 3.1172 2.4352 Utilization 

 

Table 8: Inferences of paired sample t-test: (dimension wise): Faculty 

 

Dimensions Sig. 

value of 

Pair 

Faculty related Which is perceived less 

(opportunity or utilization) For the items with sig. (2 

tailed) less than 0.05 

Mean 

Opportunity Utilization 

Empowerment 

Skills 

0.00 3.2354 2.4917 Utilization 

 

 

It is inferred that there is a significant difference both by the faculty and students on 

the perception of opportunities available and extent of its usage. Both faculty and 

students perceive that there is less utilization of the available opportunity. 

 

 

5. CONCLUSION 

From the study through the independent sample t tests it is concluded that: 

(i) the perception of students on the opportunities available for developing the 

Empowerment Skills is less in comparison with that perceived by faculty; and 
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(ii) the perception of faculty on the utilization of available opportunities is less in 

comparison with that perceived by students. 

 

From the study through the paired sample t tests it is concluded that: 

(i) there is significant difference between the perception of opportunities 

available for students to develop their Empowerment Skills and it‟s perceived 

utilization, both by faculty and students; and 

(ii) both faculty and students perceive the utilization of the opportunities available 

to be less. 

 

 

REFERENCES: 

 

[1]  Aimao Zhang (2012), “Cooperative Learning and Sift Skills Training in an IT 

Course”, Journal of Information Technology Education”: Research, Vol.11 

[2]  www.wikipedia.com (2011) 

[3]  www.nbaindia.org 

[4]  Roselina Shakir (2009), “Soft Skills at the Malaysian Institutes of Higher 

Learning”, Asia Pacific Educ.Rev., 10:309-315, doi:10.1007/s12564-009-

9038-8 

[5]  Bernd Schulz (2008), “The importance of Soft Skills: Education Beyond 

Academic Knowledge”, NAWA Journal of Language and Communication, 

June 2008 

[6]  Hairuzila Idrus, Hazadiah Mohd. Dahan and Normah Abdullah (2009), 

“Challenges in the Integration of Soft Skills in Teaching Technical Courses: 

Lecturers‟ perspectives”, Asian Journal of University Education, Vol.5, No.2, 

67-81. 

[7]  Stephen Johnston and Helen McGregor (2005), “Recognizing and Supporting 

a Scholarship of Practice: Soft Skills are Hard!”, Asis-Pacific Journal of 

Cooperative Education, 6(1), 1-6 

[8]  Final report, [2002], Idaho Engineering Works [IEWORKS], American 

Society for Engineering Education, Annual Conference and Exposition, 

Session 2555, [www.webs1.uidaho.epaper/ASEE2002IEW.doc] 

[9]  Rowena Crosbie, [2005], “Learning the Soft Skills of Leadership”, Journal of 

Industrial and Commercial Training, Vol.37, No 1, pp45-51. 

[10]  Arun.S.Patil, [2005], “Global Engineering criteria for the development of the 

global engineering profession”, World Transaction on Engineering and 

Technical Education Journal, Vol.4, No.1, pp49-52 

[11]  Christine Overtoom, [2000], “Employability skills: An Update ERIC digest”, 

No 220, October 01, ED 445236 

[12]  Goeran Nieragden, Cologne [2000], “The Weekly column”, Article 28, 

September 2000, [www.eltnewsletter.com]. 

[13]  Arnold.J.Davey.K.M., [1994], “Evaluating graduate development: Key 

findings from the graduate development project”, Leadership and 

Development Journal, Vol,15, No.8, pp 9-15. 

http://www.wikipedia.com/
http://www.nbaindia.org/


A Comparative Study Of The Perceived Opportunities Available 27 

27 
 

[14]  Dave Hodges and Noel Burchell, [2003], “Business Graduate Competencies: 

Employers‟ views on Importance and Performance”, Asia pacific Journal of 

Education, 2003, Vol.4, No.2, pp 16-22. 

[15]  Seethamraju, R., & Agrawal, R., [1999], “Engineers as Managers: A 

conceptual model of transition”, Parramatta, NSW, Australia, 293-297. 

[16]  Donald R. Woods [1997], “Developing problem solving skills: The McMaster 

Problem Solving Program”, Journal of Engineering, April 1997, pp 75-91 

[17]  Gene B. Halleck and Juan Francisco Coll-Garcia [2011], “Developing 

problem –solving and intercultural communication: An online simulation for 

engineering students”, Vol 1, N
0
1 

[18]  “A comparative study of soft skills among engineering students from rural and 

urban domiciles” – Somashekar 

[19]  Bhaskar.S and Balaji.K.V.A, “A study of the graduate attributes for under 

graduate engineering programmes emphasized by NBA-India and their 

correlation with the soft skills preferred by corporates in the Indian context”, 

The Indian Journal of Technical Education” Volume 36 . No.2 . April – June, 

2013 - pages 17 to 25 

[20]  Bryman.A and Cramer.D, [1994], “Quantitative Data Analysis for Social 

Scientists”, revised edition, Routledge, London and New York. 

[21]  Cooper.D.R, [1998], Business Research Methods, sixth edition, Mcgraw Hill 

publication, Singapore 

[22]  Quazi.H.A and Padibjo.S.R, [1998], “A Journey toward TQM thorugh ISO 

9000- a study on SME‟s in Singapore”, International Journal of Quality and 

Reliability Management, Vol.15, No.6, pp489-508. 

[23]  Dumitru Valeriu (2015), “Factors generating of positive attitudes towards 

learning of the pupils”, Procedia - Social and Behavioral Sciences, Vol-180, 

pp 554 – 558. 

[24]  Lisa D Ordonez and David T Welsh (2015), “Immoral goals: how goal setting 

may lead to unethical behavior”, Current Opinion in Psychology, Vol-6, pp 

93-96. 

[25]  Sven Asmus, Florian Karl, Alwine Mohnen, Gunther Reinhart (2015), “The 

impact of goal-setting on worker performance – empirical evidence from a 

real-effort production experiment”, Procedia CIRP, Vol-26, pp 127-132. 

 

 

 

 

 

 

 

 

 

 

 

 



28 S. Bhaskar and K.V.A.BALAJI 

 

AUTHOR PROFILE 

 

S.BHASKAR 

 

Associate Professor in Mechanical Engineering Department 

at Kumaraguru College of Technology (KCT), Coimbatore, 

India and Head of the Center for Academic Excellence of 

the institution. Has experience of 24 years in teaching at 

KCT and 01 year in industry and is an All India 

Management Association (AIMA) certified trainer. Has 

authored books on engineering, management and personality 

development. 

 

K.V.A.BALAJI 

 

Professor in Mechanical Engineering Department at 

S.J.College of Engineering, Mysore, India with 35 years of 

experience in academics. A doctorate from IIT, Madras, 

India has served Visvesvaraya Technological University, 

Belgaum, Karnataka, India as Registrar 

(Academics/Evaluation) for more than 04 years. 

 

 


