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This paper is focus on identification of employability skills & developing 

mathematical model to measures employability of engineering graduate students in 

campus placement. From literature review, employability skills identified on which 

employability of engineering graduate students depends. The correlation between skill 

factors with employability was established by using statistical tool Chi Square test, T-

Test in SPSS version 20. (Software Package of Social Sciences). Multiple regression 

mathematical technique was used to developed relationship between Employability of 

engineering graduate students in campus placement with skill sets required in IT Sector 

multinational companies. Sensitivity analysis was carried out to check impact of input 

skill sets variables like Aptitude, Communication, Technical & Personality factors on 

Employability. The optimum level of skill sets required to achieve maximum probability 

of placement was identified with support of stakeholders of campus placement process. 

The designed model was validated by Artificial Neural Network and confirmed by 

stakeholders opinion 
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INTRODUCTION 

India’s substantial growth in recent years and globalization has resulted in a 

significant increase in demand for technocrats. To meet requirements, All India Council 

of Technical Education (AICTE), New Delhi has approved new technical institutes as 

well as second shift within the same infrastructure & also diluted eligibility criteria of 

admission.  It has been observed that the growth of Engineering and Technology 

educational Institutes increase in multifold folds in India to fulfill requirement of future 

technocrats [1]. This remarkable quantitative growth of Technical Institutes has directly 

affected quality of technical education & employability of engineering students. India is 

on 53
rd
 position in international level where as Maharashtra state is on 14 position based 

on Employability of engineering graduate students. [2] [3].  

Aspiring Minds an education, employment and training assessment company 

study revealed that about 62 % of engineering undergraduates need training to make them 

employable for job in the information technology (IT) & IT enable services (ITeS) [6][7]. 

According to study carried out by PurpleLeap, only 7 % engineering students are found 

employable when all factors like Technical Skills, Analytical Skills & Communication 
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Skills considered. Survey carried out by the Federation of Indian Chambers of Commerce 

& Industry (FICCI) & the World Bank, 64% of employers are not satisfied with quality 

of skills from engineering graduate students [8]. MeritTrack research survey indicates 

that only 10 % of all talent being churned out by the academia today is employable [9].  

India aims to become a global super power by 2020. All above survey revealed 

that the current situation is alarming and the future of thousands of engineering graduate 

students is at stake. Every small step in the right direction by researchers to nurture and 

build a talented & employable workforce will play a significant role in realizing this 

dream. Currently while there is no dearth of opportunities in the employment scenario, 

there is a serious lack of employable talent. The issue of low employability of 

engineering graduates is not only the concern of technical institutes but also the 

Industries and the Government at large. This situation demands a tool to predict 

employability & level of skill sets required by multinational companies at entry level in 

IT sector. Institute needs to change their traditional focus & make special efforts to help 

their students to develop competencies that best foster Employability. The research study 

was carried out to investigate a) Level of skill required by multination companies in 

Campus Placement b) Probability of placement in campus placement based on 

employability skills of engineering students. 

EMPLOYABILITY: Definition & Concepts 

 The Confederation of British Industry (CBI) has defined employability as 

“Employability is the possession by an individual of the qualities and competencies 

required to meet the changing needs of employers and customers and thereby help to 

realise his or her aspirations and potential in work (CBI, 1999) [10]. Canadian Labour 

Force Development Board offered the following definition “Employability is the relative 

capacity of an individual to achieve meaningful employment given the interaction of 

personal circumstances and the labour market”.  

Hillage and Pollard (1998) developed a broad-ranging definition of the 

employability as “An individual’s ability to gain initial employment, maintain 

employment, move between roles within the same organisation, and obtain new 

employment if required and (ideally) secure suitable and sufficiently fulfilling work. 

Hence, this covers both unemployed people looking for work and employed people 

seeking alternative jobs or promotion”.  [13] 

In this research work, the meaning of employability is considered as ability to 

gain employment (offer letter) in multinational IT Sector companies through campus 

placement activity conducted by companies in technical institutes. 

Campus Placement Activity  

 Campus placement activity is very important in private technical institutes for 

Industries, Institutes and Students because of following reasons. a) Leading ranking 

agencies around the world are used success in campus placement as important criteria for 

ranking institutes & keep that information available on social websites. b) NAAC 

(National Assessment and Accreditation Council) and NBA (National Board of 

Accreditation) a self-governing body has given more marks on number of offer letters 

received in campus placement. c) Parents preferred institutes which help their wards in 

providing placement opportunities in multinational companies. d) Multinational 

companies fulfill their 60-70 % entry level engineering graduate requirements by 
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conducting campus placement drive at reputed institutes & decide visit based on last year 

placement record. 

 

MATERIAL & METHODS 

Literature Review: 

The review of literature of the related books, articles published in different 

journals, bulletin, dissertation papers, magazines and websites was done to identify skill 

sets required in IT Sector & statistical tools used by other researchers for analysis i.e. Chi 

Square, T-Test, ANOVA & Multiple Regression. Research gap was identified from the 

literature search & formulated the research problem. 

Gowsalya G. (2015) [15], investigated the existing literature in the field of 

Employability skill prevailing in India. The focus of this literature survey is to review 

these employability skills like analytical skills, self-understanding, general management, 

work culture, leadership, problem solving ability and communication.  

Prasad Hari (2014) [16], identified the employability skills among aspiring 

engineering graduates and evaluate CTEEP (Corporate Training and Employability skill 

Empowerment Program) and STEP (Student Training and Empowerment Program).  

Chithra R. (2013) [17], studied the perception of Employers as well as the 

employees towards employability skills required for entry level engineering graduates in 

multinational software companies. The study concluded that, the students with work 

experience have better awareness of the employability skills than the students with no 

work experience.  

Varwandkar Ajit (2013) [18], identified the factors impacting the employability of 

engineering graduates in the state of Chhattisgarh. The study concluded that, the means 

of the variables domain knowledge, empathy, communication skills & managerial ability 

have significant impact on the employability of engineering graduates.  

Shukla Divya (2012) [19], identified the level of employability skill among 

students. The study concluded that, the redesigning of the university curriculum with 

more apprenticeship and live industry projects will facilitate the pre job training which 

will surely enhance the employability among graduates. 

Stuart Rosenberg (2012) [20], examined the basic employability skills needed for 

job performance, the reception of these skills in college, and the need for additional 

training in these skills after graduation. The triangular approach taken in this study adds 

significant value to the existing literature on employability. The model validates the 

interconnectedness among graduates, faculty, and industry.  

Gokuldas V. K. (2011) [21], identified predictors of employability of 

undergraduate engineering students in campus recruitment drives of Indian software 

companies. Data with respect to the academic background of 559 engineering graduates 

from a reputed engineering college in South India along with their performance in 

various non-technical training were analyzed. Correlation and multiple regressions were 

performed to test hypotheses. It was observed in this study that knowledge of engineering 

(GPA) and proficiency in English language are important predictors of continuous 

employability of engineering graduates in campus interviews of software services 

companies.  
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Research Gap 

On the basis of various research and articles, the research gap was identified. It 

has been found that a) there is continuous need for research and policy analysts to 

investigate the full range of factors affecting the ability of individuals to attain the quality 

of being employable. b) Most of the research in this area is based on opinion of 

stakeholders to predict employability. c) Most of the research study focus on updating 

technical institute by using management tools like Six Sigma, Quality Circle, Total 

Quality Management, ISO etc. d) No research has attempted to develop a practical model 

to measure employability. 

The proposed research has attempted to introduce practical model to measure 

employability (Probability of Placement) and expected level of each of the skills in 

prospective employees in campus placement for IT Sector. It tries to establish correlation 

between probability of placement and level of employability skills. The various elements 

of employability included in the model are discussed and their inclusion justified on the 

basis of existing research & result analysis.  The correlation between employability skill 

set of independent variables and success of engineering students in campus placement 

(Probability of placement) as dependent variable it can be expressed mathematically as 

below.  

Probability of placement Y  = ƒ (Employability skills) 

Data collection 

The researcher developed a systematic approach to measure employability of 

engineering graduate students during course. The opinion of the stakeholders involved in 

campus placement selection process was under taken for selection of employability skills. 

The stakeholders in campus placement process are Recruiters (Company Executives HR), 

Students (Placed through campus placement process and got confirmation after 

successful completion of probation period), Training & Placement Officers (min 5 years 

experience) & Trainers (min 5 years experience). 22 employability skills were group into 

four major skill factors as fallows 

Skill Factors 

Aptitude Factor: X1 

• Problem solving skill, 

• Analytical skill 

• Mathematical skill 

• Business awareness skill 

• Logical thinking skill 

• Visualizing skill 

Communication Factor: X2 

• Oral communication skill 

• Written communication 

skill 

• Reading skill 

• Listening skill 

• Presentation skill 

 

Technical Factor: X3 

• Basic computer 

knowledge 

• Subject concept 

knowledge 

• Application of technical 

knowledge 

Personality Factor: X4 

• Team working skill 

• Leadership Initiative skill 

• Flexibility 

• Creative/Innovative 

• Self confidence 

• Self motivated 

• Positive attitude 

• Goal setting skill



Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-VI, Jan 2016 Special Issue 

 

 
w w w . o i i r j . o r g                      I S S N  2 2 4 9 - 9 5 9 8  

 
Page 132 

Engineering Graduate Employability Test (EGET) was designed to measure 

selected employability skills of engineering graduate students. Standard questionnaires 

were use to design EGET. The test was conducted in various private technical institutes 

and a database of 2000 students was collected. The placement record of same students 

were recorded from T & P Department of respective institutes based on number of 

attempts required to get offer within 5 multination IT Sector companies. Based on our 

assumptions in research study and data smoothening statistical tool- BoxPlot, the sample 

size was filtered from 2000 to 362 to design model. 

 

RESULT & DISCUSSION 

The data analysis were carried out by using Statistical methods such as descriptive 

statistics, chi square analysis, factor analysis, T-pair test analysis, multiple regression 

analysis, one way ANOVA by using SPSS version 20. The adequacy & sphericity of data 

362 samples were tested by using KMO & Bartlett’s Test & confirmed [22] [23]. The 

correlation between skill factors i.e. Aptitude skill factor X1, Communication skill factor 

X2, Technical skill factor X3 & Personality skill factor X4 was established by using T-

pair test & confirmed. 

 

Development of model  

Based on the literature search, the researcher was decided to use Multiple 

Regression to develop relationship between skill factors and employability [24][25][26]. 

The model was developed to predict Probability of Placements with their employability 

skill factors in campus placement activity of engineering graduate students. 

Employability skills i.e. Aptitude skill factor X1, Communication skill factor X2, 

Technical skill factor X3 & Personality skill factor X4 considered as independent 

variables and Probability of placements Y as dependant variable. It can be expressed as  

Probability of Placement Y = f (X1, X2, X3, X4) 

Generally, the engineering students desire to have employment in good 

multinational IT companies. It is observed that most of the reputed IT Company desire to 

have first slot in campus selection procedure and no one ready to visit colleges after 5
th
 

slot. An institute tries to achieve maximum placement within first 5 multinational 

companies. Therefore, an assumption was made that the students gets an offer letter 

within first five chances considered to be employed & other participated but not selected 

considered as unemployed.  

The assumption was made that the students selected in first attempt considered to 

be 100 % probability of placement, second attempt-80%, third attempt- 60 % , fourth 

attempt-40%, fifth attempt-20% & remaining participated but did not received offer letter 

are consider to be 0 % probability of placements. Hence the weightage was given based 

on number of attempt i.e. 1, 0.8, 0.6, 0.4, 0.2 for 1
st
, 2

nd
 3

rd
 4

th
 & 5

th
 attempt & 0 for 

unplaced. It was observed that for each skill value of skill factors, more than one Y value 

was found out. Hence the new average probability of placement Y was calculated by 

consider all weights for all skill factor as shown in table 1. The curve fitting was done by 

using Ms-Excel between skill factors and probability of placement for linear and 

polynomial model as shown in graph a, b, c & d. 
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Table 1: Average Probability of Placement Y with skill factors X1, X2, X3, X4 

 
 

Graph a: Curve fitting between X1 & Y                Graph b: Curve fitting between X2 & Y 

 

 
Graph c: Curve fitting between X3 & Y                   Graph d: Curve fitting between X4 & 

Y 
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X1 Y X2 Y X3 Y X4 Y 

5 0.00 4 0.00 5 0.00 6 0.00 

6 0.11 5 0.08 6 0.08 7 0.04 

7 0.16 6 0.24 7 0.06 8 0.05 

8 0.08 8 0.32 8 0.18 9 0.17 

9 0.09 9 0.35 9 0.19 10 0.18 

10 0.16 10 0.50 10 0.21 11 0.21 

11 0.20 11 0.65 11 0.38 12 0.29 

12 0.31 13 0.66 12 0.58 13 0.41 

13 0.34 14 0.92 13 0.61 14 0.49 

14 0.50 15 0.95 14 0.67 15 0.49 

15 0.58 16 1.00 15 0.76 16 0.54 

16 0.62 16 0.86 17 0.63 

17 0.72 17 0.94 18 0.65 

18 0.77 18 0.93 19 0.82 

19 0.78 19 1.00 20 0.75 

20 0.93 21 1.00 

21 0.98 22 1.00 

22 1.00 

Sample calculation of new 

average probability of placement 

Y by considering weights 

Aptitude skill factor X1 for 19 

value 

20 1 

20 1 

20 1 

20 1 

20 1 

20 1 

20 1 

20 1 

20 0.8 

20 0.8 

20 0.8 

20 0.8 

New Y value at X1-20 is  

Y= (1*8+0.8*4)/12 =0.93 
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From graph a, b, c & d, the researcher was find out coefficient of skill factor 

variable and calculate constant K & R
2
 by using conceptual method. The linear & 

polynomial model as fallows 

a) Linear Multiple Regression Model  

Y= 0.061X1+0.084X2+0.078*X3+0.062*X4-2.9029 

X1>5, X2>4, X3>5, X4>6  

Y= 0 for X1<6, X2<5, X3<6, X4<7 

R
2 
=0.2842 indicate that input skill factors (X1, X2, X3, X4) are not having linear 

relationship with Probability of placement Y. 

b) Polynomial Multiple Regression Model   

Y=0.001X1*X1+0.032X1+0.001X2*X2+0.063X2+0.078*X3+0.062*X4-

2.1883 

X1>5, X2>4, X3>5, X4>6 

Y=0 for X1<6, X2<5, X3<6, X4<7 

R
2  
=0.7623 indicate that input skill factor have moderate strong relationship with 

probability of placement in campus placement. Aptitude X1 & Communication X2 was 

shown Polynomial relations with Probability of placement whereas Technical skill factor 

X3 & Personality skill factor X4 was showing linear trend.  Validation & Sensitivity 

analysis was done for Polynomial Multiple Regression Model. 

 

Validation of model 

The validation of model were done by using Artificial Neural Network & confirmed by 

stakeholder’s opinion. Getting R
2  
more than 0.99 in both models indicates that the 

models were predicted accurate result & validated. 

 

Optimum level of skills by using Stakeholder’s opinion 

In this research study, Opinion of 45 stakeholders’ was used to validated & 

selected employability skills on 1-10 scale. Convert all scores out of 100 and considered 

maximum value of X1, X2 , X3, X4 at 100 % Probability of placements as 100 % 

performance of the students in that skill factor. The values of X1, X2, X3, X4 from table 

1 at 100 % Probability of placement are 22, 16, 19 & 21 respectively. Calculate values of 

X1, X2, X3, & X4 of 45 stakeholders’ as per importance given by them and found out 

optimum level of each skill factor as shown in table 2. 

 

Max 

value 22 16 19 21 

Sno X1 X2 X3 X4 

1 20 15 18 20 

2 17 15 17 19 

3 21 14 17 19 

4 22 15 17 18 

5 21 13 17 18 

42 17 11 9 17 

43 17 9 11 18 

44 17 9 13 15 
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45 16 9 12 14 

Average 18 12 15 18 

         Table 2: Optimum value of skill factors by using stakeholder’s opinion 

 

From table 2, the optimum values for skill factors X1, X2, X3 & X4 was found 18, 12, 15 

& 18 respectively.   

Probability of placement by using Polynomial Multiple Regression model 

Y=0.001X1*X1+0.032X1+0.001X2*X2+0.063X2+0.078*X3+0.062*X4-2.1883 

   = 1.36 

The predicted accuracy of model to predict placed group at 1.36 is 100 %. Getting 

predicted accuracy of placed group 100 % for PMRM at 95 % confidence level indicates 

that the model predicting result accurately and validated the model.  

 

Sensitive Analysis 

Sensitive analysis of individual skill factor can be check by varying input skill 

factor X1 & keeping other constant to calculate Yx1. Similarly calculate Yx2, Yx3 & 

Yx4 with respect to input skill factor X2, X3, X4 respectively.  Plot the graph between 

skill factors on X axis & Probability of placement on Y axis as shown in graph e. 

 
Graph e: Effect of Input skill factors on Probability of Placement 

 

 From graphs e, the probability of placement is more sensitive with 

Communication skill factor X3 followed by Technical skill factor. It means that the 

students need to focus on Communication factor X1 followed by Technical skill X2 on 

priority basis. Aptitude skill factor X1 can raise Probability of Placement upto 100%, 

where as Personality skill factor X4 show less sensitivity. The ranking of the skill factors 

was done based on sensitivity analysis as shown in table 3. 

Skill factor Ranking 

Communication skill factor X2 1 

Technical skill factor X3 2 

Aptitude skill factor X1 3 

Personality skill factor X4 4 

Table 3: Ranking of skill factors 
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• Being good at one skill factor cannot facilitate maximum probability of placement 

in IT Sector multinational companies. The students need to focus on all skill 

factor minimum upto optimum value. 

• Communication skill factor contributed more to predict probability of placement 

followed by technical skill factor.  

• Optimum value of skill factors Aptitude, Communication, Technical & 

Personality are 18,12,15,18 respectively based on stakeholders opinion. 

 

CONCLUSIONS 

All of these means that the institute needs to change their traditional focus & 

make special efforts to help their students to develop competencies that best fosters 

Employability. The model can be used to  understant level of skills set required by IT 

Sector well in advance, which help them to work upon weak areas to get offers as early as 

possible in campus placement. Further Employers, may use this approach to find out 

quality engineering from untapped region and provide equal oppourtunities to fresh 

Engineers. The finding of this study will also work as guiding tool to Technical Institutes, 

T & P Officers, Trainers as well as Engineering students to develop strategy to enhance 

skill factors to optimum level to achieve 100% probability of placement in campus 

placements. 
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