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Abstract 

Evaluating student’s performance is one of the important criterions to improve placement quality 
and plays a vital role in strengthening the management of higher education institutions. In this 
paper, we present a novel framework for evaluating student’s performance based on the fuzzy 
comprehensive evaluation method. In this method student performance index system is 
established based on the factors like technical, quantitative, verbal and personal ability. In the 
index system, the factor weights were estimated by the analysis of fuzzy method. Employing the 
fuzzy method in group decision-making can facilitate a consensus of decision-makers and reduce 
uncertainty. The application of this framework can make the evaluation results more scientific, 
accurate, and objective. It is expected that this work may serve as an assistance tool for 
managers of higher education institutions to improve their placement quality level. The aim of 
evaluating the student’s performance is to develop each student’s professionalism, to encourage 
self-improvement, to maintain achievements and also to give them prior idea about their level of 
skills in placements. 

Key Words: Data mining, Big Data Analytics, Decision tree fuzzy AHP. 

1.INTRODUCTION 

Student’s performance measure is very essential in higher education institutions. This is because 
the excellence of a high quality university is based on its student academic achievements. It is 
achieved by showing better placement records. Students play a vital role in this. To achieve this, 
students need to know their skill set level and the area in which they are strong as well as the 
area in which they are weak, and figure out where they need to improve to get placement in the 
top companies. In the current scenario, the number of students getting placed is less when 
compared to the previous scenario. This is because nowadays market is down due to the 
automation. Service based companies are mainly based on US projects, but currently, projects 
from US are also getting reduced. These factors are the main reason for service based 
companies to dropout the employees. As from the NASSCOM report, the intake for the service 
based companies will still be reduced in the future years. 

Product based companies are expecting students with high skill set but nowadays students in 
engineering are not fully capable to fulfil their expectations. Product based companies are 
expecting students with good skill set and excellence in their conceptual thinking with a good 
design knowledge. But all these companies will not be providing training for the students. The 
students need to learn themselves and update all the current technologies. To achieve this, the 
students need to know about their own skills. 
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A. Fuzzy AHP: 

In recent years, several researchers have focused on evaluating teaching performance in 
universities.  

 

Figure 1: Evaluating Algorithm for Neural network 

Xiani-he et al. [21] presented an approach for teaching performance evaluation based on the 
analytic hierarchy process (AHP). The results of the evaluation can reflect the teaching quality 
more objectively. Dong and Dai [22] combined fuzzy and neuron network to evaluate teaching 
quality. Authors used historical data as a standard indicator to train the neuron network. 
Proposed method is good in evaluating teaching performance. It classifies as very good, good, 
better, general, worse, poor, and very poor. Establishment of the evaluating algorithm is shown in 
Fig1. The evaluation for teaching performance is proposed by many research workers but there is 
no framework proposed for evaluating student’s performance in placement activities. 

B.Fuzzy analytic hierarchy process: 

Fuzzy sets and fuzzy numbers Fuzzy 

Fuzzy set theory [23] was first introduced to deal with the uncertainty due to imprecision or 
vagueness. Fuzzy set theory has been widely used to address real-world problems in which 
decision makers need to analyse and process information that is imprecise. Fuzzy number is a 
special case of convex normalized fuzzy set. To deal with vague and imprecise data, triangular 
and trapezoidal fuzzy numbers are used. A triangular fuzzy number, denoted as Ã= (l, m, u), will 
have the membership function: 

 

A triangular fuzzy number Ã is shown in Fig. 2. The parameter “m” is the most promising value. 
The parameters “l” and “u” are the smallest possible value and the largest possible value 
respectively. 
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Figure 2: A triangular fuzzy number 

2. LITERATURE REVIEW 

Wanli, X., et al [1] synthesizes learning analytics approaches, Educational data mining (EDM) 
and Human-centred Informatics (HCI) theory to explore the development of more usable 
prediction models. This method is used to predict the student’s final performance in academics; 
they use the data from an environment where learners in small groups share their ideas and 
works. Learning model developed with the less performance and the data processed is not 
accurate. Yusof, N. A., & Fauzi, S. N. F. M., [2] analysed the student’s performance in practical 
training (PT) and suggested that the students who are all good in their academic,  are also 
performing good at practicals. The criteria used to assess student’s performance are: student’s 
commitment, work quality, effort, communication skills, comprehension of work, self-confidence, 
and technical skills. To assess this, three performance scales such as Low, Medium, and high 
have been used. In mining method, all the inputs are pre-processed which leads to the additional 
storage consumption and it leads to a two-step process. Learning model for academic is 
identified, but with less performance. The fuzzy method is used to handle a large number of 
vague and imprecise data that are in different formats. Fuzzy models operate on information 
granules that are fuzzy sets and fuzzy relations. Information granules are abstract realizations of 
concepts used in modelling. Modelling is realized at higher and more abstract level. Fuzzy 
models gives rise to three main functional modules: input interface, processing module, and 
output interface. 

 

Figure 3:Fuzzy Architecture 

Fig3 provides the working model of fuzzy logic with three modules, 

• Input interface: It accepts heterogeneous data (information granules and numeric data) and 
converts them to internal format, where processing at the level of fuzzy sets is carried out  

International Journal of Pure and Applied Mathematics Special Issue

3939



• Processing module: It undergoes Fuzzification and Defuzzification where it transforms the 
system inputs, which are crisp numbers, into fuzzy sets and also transforms the fuzzy set 
obtained by the inference engine into a crisp value. 

• Output interface: Converts the results of processed information granules into the format 
acceptable by the modelling environment. 

Neogi, A., et al[3] presents a mathematical model to evaluate faculty’s teaching performance 
using fuzzy logic. This method evaluates the degree of satisfaction from the data obtained from 
the expert group of people. The evaluation of subject teaching ability is based on several 
instruction parameters such as work, skill, work quality, community services. The obtained results 
from the proposed approach are compared with the conventional non-fuzzy approach. As a 
result, fuzzy approach is more accurate than the non-fuzzy method on the grade scale of 100. 
Arbaiy, N., &Suradi, Z., [4] also evaluated the staff appraisal using fuzzy method. The staff 
performance appraisal may involve judgments which are based on imprecise data, especially 
when human makes decision on performance of another human. The performance appraisal 
system can be examined using Fuzzy Logic Approach and this was carried out in the study. The 
study utilized hierarchical fuzzy inference approach. It consists of rules, facts and conclusions. 
The fuzzy inference can be implemented using if-then statement or Fuzzy Associative Memory 
(FAM). The if-then implementation is same as that which was executed in the expert system. 

The single inference structure is shown as Fig 4-a. When more than one attribute of inputs are 
involved in this system, then a hierarchical inference structure is needed. Hierarchical inference is 
shown in Fig 4-b. 

 

 

Figure 4: Fuzzy Inference Structure 

The fuzzy rule determines the decision embedded into the system engine. The rules are followed 
and end results for appraisal is obtained for a particular staff satisfying the inference stated. It is 
expected that reasoning based on fuzzy models will provide an alternative way in handling 
various kinds of imprecise data, which often gets reflected in the way people think and make 
judgments. Buyukozkan et al. [24] gave a comparison of different fuzzy AHP methods. The 
comparisons included the advantages and disadvantages of each method. Among different AHP 
methods, Chang’s method [25, 26] has been widely used in different application areas, such as 
supplier selection problems [27]. This method uses linguistic variables to express the 
comparative judgments made by different makers. It has lower computation complexity than the 
other methods when implementing.  
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Table:1 Comparative analysis of existing system 

3. PROPOSED WORK 
 

 The performance of students is evaluated to predict how they will perform in upcoming 
placements by using different criteria. The performance is predicted based on the student’s 
knowledge, technical skill, interest, and domain of work, personality, attitude and the way of 
problem solving technique. This provides a model to know about them, to improve themselves, 
and suggest them to prepare for future placement activities. Evaluating student’s performance is 
not an easy task as it involves human decision making, which is imprecise, vague and uncertain. 

METHODOLOGY: 

Fuzzy Process  

 The student selection is modeled with FUZZY method. The factors used in selection 
process are weighted based on this method. The data for evaluation of students is collected by 
query evaluation method. In this evaluation method students are evaluated by attending test. The 
test module contains the quantitative, verbal  

 

S.no Methodology used 
 

Solution Problem identified 

1 

Integrating learning analytics, 
Educational data mining and 
theory. 
[1] 

Suggested student’s performance 
in a Computer-supported 
collaborative learning (CSCL) 
Environment with small datasets 
with Genetic Programming (GP) 
algorithm. 

GP algorithm produced 25% less 
accuracy compared to fuzzy and 
linear regression. 

2 
Descriptive analysis with 
Statistical Package for the 
Social Sciences (SPSS).[2] 

The students who are still in their 
studies performed very well in 
their PT. 

Students should focus more on 
their work quality and 
communication skills to improve 
carrier. 

3 
Fuzzy AHP and 
comprehensive evaluation[3] 

Evaluating faculty teaching 
performance for appraisal. 

Fuzzy AHP obtained 40% excess 
time to evaluate. 

4 

Decision making is a process 
of problem solving that 
involves pursuing of goals 
under constraints.[4] 

Appraiser to make decision in 
performance evaluation and 
management of resources in an 
Organization. 

Evaluating performance with 
human decisions need better 
algorithm like fuzzy. 

5 

Classification is a technique 
that builds a model to classify 
a data item into a predefined 
Class label.[5] 

Used to improve student’s 
Performance and detect early 
predictor of their final GPA. 

Additional course if added 
classification model would result 
22% less accuracy when 
compared to previous. 

6 

Different data mining 
approaches are used to 
improve the prediction of 
student’s final performance on 
the basis of their participation 
in an on-line discussion forum 
with four classification 
algorithms.[6] 

Automate the process of 
evaluating student’s messages, 
because evaluating all the 
messages is a tedious and time-
consuming task for instructors. 

A more difficult way of solve 
human decisions, the problem 
here is to develop a specific text 
mining algorithm to automatically 
assign a scores. 

7 
Fuzzy AHP and 
comprehensive evaluation 
approach.[7] 

Performance is increased. 
Performance of staff alone is 
evaluated. Students’ performance 
is not focused.  
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ability, technical and personal ability parts, and the test are conducted online by the framework 
developed. HR data is collected by interacting with the resource persons, alumni, placement 
officers and also from HR persons. 

Fig5 gives the fuzzy architecture in which three blocks are given. 

Input Block: The data for executing the framework is collected from students as mentioned above. 
The HR data are also are collected. The collected data are mapped to the processing block. 

Processing Block: In this block the data are preprocessed and Fuzzy algorithm is applied to 
handle the imprecise data from the HR data and from the Student personal information. 

The data are collected from students. The quantitative, verbal and technical data scores 
are taken directly and processed, whereas the personal ability test data are collected and the 
scores of those data are calculated using NLP (Natural Language Processing). The result of 
personal ability is obtained as positive or negative score and taken for evaluation.  

NLP Algorithm: 

NLP algorithms are typically based on machine learning algorithms. Instead of hand-coding, large 
sets of rules are used. NLP can rely on machine learning to automatically learn the rules by 
analysing a set of data collected and making a statistical inference. NLP has three rule sets 
where Rule 1 contains all positive words (Eg: adulate, bless, comely, comfort, zenith, youthful) 
where Rule 2 has all the negative words (Eg: accusations, accuse, buzzing, calumnious, evildoer, 
evils) and Rule 3 has all the neutral words (Eg: quite, rather, really, scarcely, simply). These rules 
are inbuilt in the Natural Language Processing package. 

 

Figure 5: Fuzzy Architecture 
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Figure 6: System Flow Diagram. 

Output Block: It gives the predicted outcome value from the result obtained from the end rating of 
individual student based of companies. 

Fig 6 gives the Flow diagram of the proposed model, where the data of HR and Students are 
collected and fuzzified to make the data crisp. The crisp data allows us to rate the students easily 
based on the review made by the companies. The filtered students will be able to know their level 
of skills and find out areas in which they are lacking to get placed in their dream company. It also 
gives them an idea to improve to get placed in those companies in the future. 

 

4. CONCLUSION 
 

The placement activity of an institution is playing a vital role in placing their standards and 
names high for the future college admissions.  The college activities of students have to be 
focused to improve their placements. Many authors have proposed a method to improve the 
performance of staff, but there is no related work for student’s placement activity. Future work will 
involve the implementation of evaluating student’s performance in placement activity and ways to 
improve their skills using fuzzy method. 
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