
International Journal of Management Research and Development (IJMRD) ISSN 2248-938X 

(Print), ISSN 2248-9398 (Online) Volume 3, Number 2, April - May (2013) 

83 

 

 

 

 

 

 

 

 

 
AN EMPIRICAL STUDY ON SKEWNESS OF TEST SCORES OF A 

MANAGEMENT SUBJECT IN AN AUTONOMOUS ENGINEERING 

COLLEGE – A CASE STUDY 
 

 

Potti Srinivasa Rao            Raghunandana. K. 

Dept. of Humanities & Mgmt          Dept. of Mechatronics 

M.I.T. Manipal                                  M.I.T. Manipal 
     

K.G. Viwanadhan                   Shivaprasad H. C. 
Dept. of Mech. Engg.                 Dept. of Hum. & Mgmt 

   NSS College of Engg                 M.I.T. Manipal 

Pallakad, India                           Manipal, India 

 

 

ABSTRACT 

 
 Most of the engineering colleges with autonomous status are using Relative Grading 

System in evaluating their student performance. Under this approach, student performance is 

first quantified as marks. Then, the instructor assigns the letter grades. Good distribution of 

marks obtained by the class results in a normal curve with skewness nearer to zero. This is 

essential for the fair assignment of letter grades. And, this is possible by employing question 

papers having questions that require distinctly different levels of scholastic ability [6] and 

careful evaluation. Employing the practice of setting neither too easy nor too tough questions, 

and following the procedure of neither too strict nor too liberal evaluation will help in 

achieving the objective of assigning fair grades. An attempt is made to verify the conditions 

that favor the attainment of fair grades in the relative grading system by conducting various 

tests. Details about those tests regarding the nature of evaluation followed and the results 

obtained are discussed in this paper. Those results are useful to faculty members while 

deciding the nature of evaluation to be followed in grading the students of any engineering 

college. 

 

Keywords: Relative Grading, Skewness, test scores, Management subject and t-test.  

  

1. INTRODUCTION 

 

 Teaching and evaluating is one of the important pillars of any engineering college.  

Grading is a common practice in higher education. The main advantages with grading system 

over marks system [12] are: (i) Grading on the curve does not get affected by the difficulty of 
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test. (ii) Award of grades will ease avoidable pressure on students and parents and save them 

from passing through traumatic experience.  

 The three types of grading methods used in educational institutes are: Absolute 

grading, Relative Grading and Aptitude-based grading [5].  

1.1 Absolute grading or criterion-referenced grading: consists of comparisons between a 

student's performance and some previously defined criteria. Thus, students are not compared 

to other students. When using absolute grading, one must be careful in designing the criteria 

that will be used to determine the student's grades [9]. Fixed Percent Scale, Total Point 

Method and Content-Based Method are a few methods used in Absolute Grading. Absolute 

grading is convenient when the class size is large. IIT Kanpur has also followed this system 

in the past [6]. The threshold levels are: 

 

I Class with Distinction > 75% 

I Class 60-75% 

II Class 45-60% 

III Class 35-45% 

Failed < 35% 

 

1.2 Relative grading or norm-referenced grading: consists of comparison between a 

student and others in the same class, the norm group. Those that perform better than most 

other students receive higher grades [9]. Norm-referenced grade does not tell what a student 

can do. There is no content basis other than the name of the subject area associated with the 

grade. Grading on the curve, Distribution Gap Method and Standard Deviation Method are a 

few methods used in Relative Grading. The class size is large, especially in reputed 

engineering colleges with autonomous status. Advocates believe that the student abilities, 

particularly in large classes of hundreds of students are not homogeneous, would most likely 

to be normally distributed [3]. Therefore the grades in such large classes should follow a 

normal distribution, or nearly normal [9].  George Kulick and Ronald Wright [3] have 

simulated the test scores of 400 students for different subjects. Frequency Histograms of 

course averages were drawn for the following cases: (i) typical class (ii) very good students 

taking typical exams (iii) very good students taking a hard exam (iv) excellent students taking 

a hard exam (v) identical students.  IIT Kanpur was amongst the first, in the country to adopt 

this relative method of evaluating performance [1]. Student performances are first quantified 

as marks. Then the instructor assigns the letter grades. The following classification is used in 

IIT Kanpur: 

A  Outstanding Performance 

B  Good Performance 

C  Fair Performance 

D  Satisfactory Performance 

E  Poor Performance 

F  Unsatisfactory Performance 

 

1.3. Aptitude-based grading: grade is given to each student based on how well the student 

performs in relation to that student’s academic potential [5]. 

Venn (2000) discusses a variety of different systems used to grade students. Docan 

(2006) examined how particular grading systems motivate students. Campbell (2007) 

investigated the relationships between motivational strategies, biological factors, responsive 
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environment factors, skill/prior ability, and academic performance of college students and the 

impact on the level of academic performance by the college students’ gender and race. Jung 

and Guskey (2010) have described the 5-step Inclusive Grading Model for grading students 

with disabilities who are included in general education classes. In India, the grading system 

was introduced in 2008-09 from class I-VIII, reducing the exam stress (Patel, 2013, p.22). 

Grading systems differ in philosophy and practice from one country to another and 

the fair interpretation of foreign grades into national ones is a major issue, both for students 

returning after a study period abroad and for university staff required to assess the credentials 

of foreign applicants (Karran, 2004, p.413). Hohner and Tsigaris (2010) have examined the 

alignment of the two grading systems and its implications on the grade distribution of 

graduates from the programs. They have found an exchange rate of the two grading systems 

which reflects the fundamental value of the students’ academic achievement. 

Now-a-days, more and more students are mobile during their formative years and 

have transcript histories with foreign exchange credits expressed in different national grading 

language. Witte (2011) investigated some of the implicit features of explicit grading scales to 

highlight some of the variables in using, transferring and interpreting grades across cultures 

to a readership of lectures, students, recruiters and academic administrators. 

The proposed work tried to find out the skewness of test scores of engineering college 

students under different conditions of evaluation and to determine the type of evaluation 

scheme to be followed in future that facilitates the appropriate grading pattern, particularly in 

a descriptive subject such as Essentials of Management. Details regarding the study and the 

results obtained are furnished in the later sections of this paper.    

  

2. BACKGROUND DETAILS OF OUR STUDY 
 

 The study is conducted in a premier engineering college with autonomous status 

(XYZ College of Engineering) with an intake capacity of almost 1800 students in to 15 

branches of engineering (B.Tech). The branch code and the number of sections operated in 

each branch are given below: 

 

Sl. 

No. 
Branch Code Sections 

1 Aeronautical Engineering AEE 1 

2 Automobile Engineering AUE 1 

3 Bio-medical Engineering BME 1 

4 Bio-Technology BIO 1 

5 Chemical Engineering CHE 2 

6 Civil Engineering CIE 2 

7 Computer Science and Engineering CSE 4 

8 Electronics and Communication Engineering ECE 4 

9 Electrical and Electronics Engineering ELE 4 

10 Information and Communication Technology ICT 2 

11 Instrumentation and Control Engineering ICE 2 

12 Industrial Production Engineering IPE 1 

13 Mechanical Engineering MME 4 

14 Mechatronics Engineering MT 1 

15 Printing and Media Engineering PRT 1 
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Essentials of Management (EOM) is one of the compulsory subjects (courses)   taught by the 

Humanities and Management Department to all the 1800 engineering students. About 900 

students from BIO, CHE, CIE, CSE, ELE and ICE  branches  study in 6
th 

semester (15 

sections) and the remaining 900 students from AAE, BME, ECE, ICT, MME and PRT 

branches study the subject in their 7
th

 semester (16 sections). A minimum of six different 

faculty members teach EOM to those 15/16 different sections in each semester. These faculty 

members have an experience in teaching the EOM ranging from zero to 23 years. A common 

lecture plan and a common question paper are administered to all the 900 students across 

various branches of engineering. The answer scripts of a particular section are checked by the 

same teacher handling the class using commonly prepared scheme of evaluation. The student 

performance, like in any other subjects, is evaluated on class/tutorial participation, 

assignment work, class tests, midterm tests (two in number), quizzes, and end semester 

examinations. The student performance in any theory course is evaluated out of a maximum 

of 100 marks of which 50 marks are for in-semester (20 marks (1
st
 test) + 20 marks (2

nd
 test) 

+ 10 marks (assignment)) and 50 marks for the end-semester assessment. Marks obtained in 

the in-semester and end-semester examinations are added together and a 10-point grading 

system is used to award the student with an overall letter grade for the subject/course. The 

various letter grades allotted by XYZ college are A+, A, B, C, D, E, and F using Relative 

Grading System.  

  Conversion of marks into grades is a complicated task and is done manually in most 

of the colleges. The teacher determines the percentage of students who should be assigned 

each grade symbol so that the distribution is normal. For example, the teacher may decide 

that the percentage of A through F grades in each class should be 10%, 20%, 40%, 20% and 

10% respectively. However those colleges doing the grading manually do face the criticism 

that some instructors inflate the grades to become “popular” amongst students. Another major 

grouse of students is regarding the number of 'A' grades awarded for a course. Some 

instructors assign "A" grades liberally, and some others are free with "F" grades. 

 

 

 

 

 

 

 

 

 

 

Figure 1: Assigning Letter Grades Based on Normally Distributed Numerical Scores 

 

XYZ College of Engineering has computerized the process of converting the marks into 

grades in order to avoid the above mentioned criticism. The software plots the Frequency 

Histogram of marks and divides the total spread into seven equal parts and decides the range 

of marks for each grade. In maintaining normality in distribution of marks obtained by 

students and in maintaining fairness in grades, the above mentioned institute is left with 

deciding the degree of difficulty in the various examination papers, the leniency exercised in 

giving partial credits for incomplete responses, and the instructors overall assessment of the 

student's understanding of the subject. The second important information about the evaluation 
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system of XYZ College is that a separate minimum of 35% in the end semester examination 

is essential to be awarded a passing grade in a theory subject/course. Such a clause in a self-

financing engineering college indicates indirectly that the class teacher must set a few 

direct/easy (lower order) to answer questions in the end-semester for a minimum of 18 marks 

(35% of 50 marks) so as to make their students get the pass grade.  

 

3. AIM AND OBJECTIVES OF THE STUDY 
 

 Aim of the study is to establish a standard evaluation practice for XYZ College of 

Engineering that facilitates the attainment of proper grades especially for a descriptive subject 

like Management. Authors believe that the answers to the following questions will certainly 

help in establishing a standard evaluation practice: 

Case 1: Will the test score of a student be the same when the entire answer script is checked 

by a zero experienced teacher and a highly experienced teacher in that subject? 

Case 2: Will the test score of a student be the same when the total number of answers of a 

script is checked by one highly experienced teacher and a group of teachers with a mixed no. 

of years of experience by sharing the questions? 

Case 3: Will the test score of a student be the same when the entire answer script is checked 

by a zero experienced teacher in that subject and a group of teachers with different no. of 

years of experience by sharing the questions? 

Case 4: Is there any difference in skewness of assignment scores of a group of students when 

all 10 marks are assigned (a) to questions to be answered at home (b) for case presentations 

and (c) by distributing over questions to be answered at home, presentations and quizzes? 

  

1
st
 Objective: To measure the skewness of test scores of a group of students in the case 1, 2  

and 3 and to identify the case that gives negligible value of skewness. 

2
nd

 Objective: To measure the skewness of assignment scores of a group of students from 

different sections tested on different conditions mentioned above under case 4 and to identify 

the condition that gives negligible value of skewness. 

 

4. METHODOLOGY 

 

Test scores and assignment scores of various students were collected from the 

respective class teachers. We requested the (Essentials of Management) EOM subject 

teachers having different years of experience to value the same answer script under different 

conditions (mentioned under 1
st
 objective), and to enter the marks on a separate sheet of 

paper. Mean, Standard deviation and Skewness have been calculated using MS Excel Sheet. 

Histograms were prepared using Minitab. Dependent (Paired) Samples t-test is done to study 

the marks obtained by the student when the answer script is valued under different 

conditions. SPSS software is used for this purpose.    

 

5. INVESTIGATIONS, ANALYSIS AND RESULTS 
 

Faculty members and Head of the Departments from many engineering colleges 

complain that there is a remarkable difference in intelligence between the students opting 

ECE, CSE branches and the students opting the remaining branches of engineering. Such an 

observation is made by the EOM faculty members of XYZ College as well.  The faculty 
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members introduce the subject “EOM” during their first lecture by highlighting the necessity 

and importance of managerial knowledge to engineering students. They administer a 

preliminary test for fifteen minutes in the beginning of the second lecture and the same test is 

repeated at end of the semester to verify value addition by the tutor in the cognitive domain 

area of their students.  

The mean value of CSE branch student’s scores used to be much higher than the 

remaining branch students in 6
th

 semester. Similarly, the mean value of ECE branch student’s 

scores used to be much higher than the remaining branch students in 7
th

 semester. This trend 

is observed constantly during every academic year. 

1
st
 Investigation: The 1

st
 in-semester test was conducted on 19

th 
February 2013 and 

the valuation of scripts was completed in 3 days as per the policy of XYZ College. 

Consolidated results were submitted to the subject coordinator for verification.   The mean 

value, standard deviation, sample size, maximum and minimum value of the test scores of the 

6
th

 semester students from 15 sections of 6 branches are given below:  

 

Branch (Section) Mean St. Dev. N Max Min 

ELE(A) 11.8 2.885 43 18.5 4 

ELE(B) 10.4 2.670 47 15 3.5 

ELE(C) 11.55 2.709 50 16.5 6.5 

ELE(D) 10.85 2.923 46 15.5 3.5 

CSE(A) 8.72 2.709 50 17 2 

CSE(B) 8.05 2.43 65 13.5 1.5 

CSE(C) 11.23 3.33 59 18 2 

CSE(D) 9.68 3.55 64 16.5 1.5 

CIE(A) 7.07 3.19 45 14.25 1.5 

CIE(B) 6.84 2.87 43 6.84 0.5 

CHE(A) 7.67 2.17 38 11.25 3.55 

CHE(B) 8.02 2.57 31 14.5 2.75 

BIO 6.3 2.43 33 12 2 

ICE(A) 7.49 2.56 42 12.5 1.75 

ICE(B) 6.95 2.22 39 10.75 1.5 

 

The mean value of test scores of ELE branch students was found higher than the mean 

value of test scores of CSE branch students. This is not complying with the general 

observation made over the years from the preliminary test. The subject coordinator had 

checked all the answer scripts of CSE students and ensured that the valuation was fair. When 

the same act was repeated with ELE student scripts, it was felt that the valuation was erratic 

and the marks were assigned always on the higher side. The reason could be that the faculty 

member who handled the A, B, C and D sections did not have any experience in teaching that 

subject. The answer scripts of ELE section B were given to an experienced faculty member 

for reevaluation and was asked follow the scheme of valuation exactly. The mean value, 

standard deviation and skewness values of the test scores under both the conditions are shown 

in figures 2 and 3. 
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Figure 2 
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Figure 3 

  

The experienced faculty checked the answer scripts exactly as per the scheme. Thereby the 

distribution pattern moved to the left and resulted in a positively skewed curve. Skewness 

value of distribution of marks when scripts were checked by the experienced teacher (0.1543) 

was better when compared with the inexperienced teacher (-0.3207). Will this observation 

hold good for a higher sample size? To answer this question, all the answer scripts of ELE 

(A) and (C) were given to another highly experienced teacher for reevaluation.  The mean 

value, standard deviation and skewness values of the test scores under both the conditions are 

shown in figures 4 and 5. 
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Figure 4 
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Figure 5 

 

 Skewness value of distribution of marks when scripts were checked by the 

inexperienced teacher (-0.0773) is better when compared with the experienced teacher 

(0.2592). Although the mean score of distribution of marks (6.833) is lesser when scripts 

were checked by the experienced teacher in comparison with the inexperienced teacher 

(11.618), the skewness is better when scripts were checked by the inexperienced teacher. The 

experienced teachers cannot be asked to value the other teacher’s scripts on a regular basis. 

Therefore, our study is extended by requesting a group of three teachers with different 

number of years of experience to revalue those 93 scripts of ELE (A&C) sections on sharing 

basis (first three by 1
st
 teacher, next three by 2

nd
 teacher and the last three questions by 3

rd
 

teacher). The results are shown in figure 6. 

Skewness value of distribution of marks when scripts were checked by a group of 

teachers (0.0378) with different years of experience is better than the checking of scripts by 

one experienced teacher (0.2592) and by an inexperienced teacher (-0.0773). Therefore, this 

method of checking of answer scripts would be an ideal one. Are these scores different 

statistically?   
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Figure 6 

 

Statistical Test: Are the marks scored by ELE (A & C) section students under three different 

conditions of evaluation ((i) inexperienced teacher (ii) experienced teacher and (iii) a group 

of 3 teachers having a mixed number of years of experience on sharing the questions) 

different statistically? Paired (Dependent) Samples t-test is conducted using SPSS software to 

answer this question since the observations was made on the same sample under three 

different conditions.  
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Test  Mean N Std. Dev. t-value p - value 

1 New Faculty 11.62 93 2.72 24.45 0.00
**

 

Senior Faculty 6.83 93 2.21   

2 New Faculty 11.62 93 2.72 20.33 0.00
**

 

Group of Faculty 8.70 93 2.29   

3 Senior Faculty 6.83 93 2.21 20.62 0.00
** 

Group of 

Faculty 

8.70 93 2.29   

** indicates significance at 1% level 

Table 1: Paired (Dependent) Samples t – test results. 

 

Test 1: H10: There is no significant difference between the mean marks obtained during the 

evaluation of answer scripts by a new (inexperienced), and an experienced (senior) faculty. 

H1a: There is a significant difference between the mean marks obtained during the evaluation 

of answer scripts by a new (inexperienced), and an experienced (senior) faculty. 

Since p-value is less than 0.01, the null hypothesis is rejected at 1% level of significance. 

Hence, we can conclude that, there is a significant difference in the mean marks obtained 

during the evaluation of answer scripts by a new (inexperienced) and a senior faculty. Based 

on mean marks, the evaluation by a senior faculty is observed as more stringent (6.83) in 

comparison with a new (inexperienced) faculty evaluation (11.61). 

 

Test 2: H20: There is no significant difference between the mean marks obtained during the 

evaluation of answer scripts by a new (inexperienced) and a group of faculty members with 

different years of experience on sharing basis. 

H2a: There is a significant difference between the mean marks obtained during the 

evaluation of answer papers by a new (inexperienced) and a group of faculty members with 

different years of experience on sharing basis. 

Since p-value is less than 0.01, the null hypothesis is rejected at 1% level of significance. 

Hence, we can conclude that, there is a significant difference in the mean marks obtained 

during the evaluation of answer scripts by a new (inexperienced) and a group of faculty 

members with different years of experience on sharing basis. Based on mean marks, the 

evaluation by a group of faculty members with different years of experience is observed as 

more stringent (8.71) in comparison with a new (inexperienced) faculty evaluation (11.61). 

 

Test 3:H30: There is no significant difference between the mean marks obtained during the 

evaluation of answer scripts by a senior, and a group of faculty members with different years 

of experience on sharing basis. 

H3a: There is significant difference between the mean marks obtained during the evaluation 

of answer papers by a senior, and a group of faculty members with different years of 

experience on sharing basis. 

Since p-value is less than 0.01, the null hypothesis is rejected at 1% level of significance. 

Hence, we can conclude that, there is significant difference in the mean marks obtained 

during the evaluation of answer scripts by a senior faculty and a group of faculty members 

with different years of experience on sharing basis. Based on mean marks, the evaluation 

(8.71) by a senior faculty is observed closer to evaluation by a group of faculty members 

with difference years of experience (6.83). 
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2
nd

 Investigation: This stage of investigation is dedicated to achieve the 2
nd

 objective.  

Attempt 1: Easy to answer/direct (lower order) questions were given as home assignment 

for ELE students of 2008-09 (N=127). Leniently valued assignment scores have resulted in a 

highly negatively skewed curve (skewness = -2.55271).   

Attempt 2: ECE (N=42) students (2009-10) were asked to make a case presentation during 

the odd semester. The total 10 marks were assigned to a single component. Valuation was 

done strictly. The assignment scores have resulted again in a negatively skewed curve 

(skewness = -2.6248).  

Attempt 3: A sum of 162 students from MEE (2011-12) sections A, B and C were given a 

home assignment as well as a case presentation. Five marks were allotted for each element.  

Slightly liberal evaluation is done while giving the assignment marks. It has resulted in a 

slightly better negatively skewed curve (skewness= -1.06). Finally, a combination of written 

assignment, a case presentation, and a quiz was used in assessing a small batch of MEE 

(2012-13) section A. Five, three and two marks respectively were assigned to those three 

elements. Slightly liberal evaluation was followed in assigning marks. We have a skewness 

of -0.80209. This may be an ideal case.  

 

6. CONCLUSIONS 
 

In relative grading system, it is ideal if the faculty members ensure that the marks 

scored by their class students are normally distributed with skewness nearer to zero. A 

combination of home assignments, case presentation and a small quiz followed by a 

relatively liberal evaluation will help in maintaining the normality in distribution of marks. 

Training the inexperienced faculty members in the concepts of relative grading is a must. 

They can be given the work of evaluating answer scripts only when the subject coordinator 

is happy with their sample evaluation. In case the inexperienced faculty members are not 

able to meet the expectations, it would be better to evaluate the scripts by sharing the 

questions among three or four members. 
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