Research

631

PREDICTING FACTORSTHAT
AFFECT STUDENTS
ACADEMIC PERFORMANCE
BY USING DATAMINING
TECHNIQUES

Najmus Saher Shah
College of Computer Science & Information Systems
Institute of Business Management, Karachi

Abstract

The study attempts to investigate the influence of factors on
students’ academic performance by comparing the accuracy of
different classifiers. Theresult will be useful inidentifying good
as well as weak students who may perform poorly and will be
potential dropouts. Students are categorized in five groups
according to their performance: “Very Good”, who have ahigh
probability of succeeding; “Good” students, who are above
average and with little efforts, may succeed with good grades;
“Satisfactory” students, who may succeed; “Below satisfactory”
students, who require more efforts to succeed; and “Fail”, who
have ahigh probability of dropping out. The data set comprised
of 231 students out of 637 from a leading degree institute of
Karachi: registered in the graduate programs of year 2009. Weka,
an open source data mining software is used to explore the
influence of factors on predicting students’ academic
performance. Dataset is applied to different classifiers of Weka:
J48,RandomForest, RepTreeand BFTreeof Decision Tree, Bayes
and NaiveBayes of BayesNetwroks, Logistic and RBFNetwork
functions and JRip rule. The study also shows that re-sampling
of datawas a critical step which isthe reason of the success of
the study.
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l. I ntroduction

Toidentify potential drop outs of theinstitute’sgraduate
program isacomplex process mostly dueto the fact that students
coming from different backgrounds have certain characteristics
as well as perceptions and apprehensions of the world of the
university and their actions embody them.

Students' failure to integrate and acquire good grades
areconsideredto beoneof the main factorshbut many researchers
have also suggested that there are various other factors that may
affect students progress at the university level.

Predicting successful and unsuccessful students at an
early stage of the degree program help academia not only to
concentrate more on the bright students but also to apply more
efforts in developing programs for the weaker ones in order to
improve their progress while attempting to avoid student
dropouts.

Il LiteratureReview:

Abdul Mannan(2007) explores the relation between
academic and social integration and also the impact of student’s
integration in academics and social activities on their academic
performance. A sample of 2400 full time undergraduate students
enrolledin 3“term of 2002 at the University of PapuaNew Guinea
was considered. Social integration was studied on the basis of i)
informal social contact with academic staff ii) extracurricular
activities and iii) peer group interaction. Academic integration
consisted of two criteria i) academic staff concern for students
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development and learning and ii) studentsinformal contact with
academic staff on academic matters. Dataanalysis was done by
using the SPSS package. A strong negative relationship was
found between academic and social integration which indicates
that less integration in the social domain of the university was
compensated by higher academic integration leading to students’
persistence in continuing their studies. It was found that
students’ persistence differs according to their subject area of
studies.

Ali (2010) conducted a study based on 324 studentsin
different cities of Pakistan and concluded that student motivation
is an element that determines students' attitude towards the
learning process. Data was collected with the help of a
guestionnaire. Intrinsic motivation and extrinsic motivationi.e.
motivation derived from external rewards were selected as
independent variables and academic performance was sel ected
as the dependent variable. Ali (2010) found that academic
performanceis positively influenced by intrinsic motivation and
negatively influenced by extrinsic motivation. The aspiration
within and various external factors help in motivating students
to work hard. Highly motivated students’ successin academics
is stronger as compared to others.

Nattavudh, A.Vignoles(2009) showed that thereis a
significant gap in the dropout rate between students who have
a strong family background and those who have a weak
background. Variousfactorslikeincome, occupation, education,
social status can determine a background. It was found in the
study that Students from higher socio-economic and more
educated backgrounds have lower rates of dropouts.

Similarly, Ishitani (2003) has shown that first generation
students (whose parents did not graduate from college) tend to
dropout more as compared to others. Heinvestigated the impact
of independent variables such as race, gender, family income
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and high school GPA on the behavior of a dropout student. He
also explored whether their influencevary at different pointsof a
student’s academic career. Five types of outcomes were
considered; continue stopout, dropout, transfer, and graduate.
Exogenous (race, gender, high school GPA, family income etc)
and time dependent variables (college GPA, financial aid, and
athletic status) are assumed to affect an individual student’s
outcomein each time period. A sample of college studentsin fall
of 1995 with enrollment statusfor 5 academic yearswas collected.
Information of student characteristics used isbased on afreshman
survey conducted during the 1995 freshman orientation. An event
history model (survival analysis) was used which is a powerful
statistical tool used to study events and their causes (Blossfeld,
2002). Survival function isestimated by product-limit-estimation
and exponential models. Product line estimation model considered
three groups of students with different parental educational
backgrounds. The result showed that students whose parents
both of whom were college graduate achieved the highest survival
rates. Group of students who had one college-educated parent
had a dightly lower rate as compared to those whose both of
whose parents are college graduate in 1% and 2™ semester but this
gap widened through 3 to 6™ semesters. The exponential model
assumes that the effects of explanatory variables are constant
and change proportionally over time (Ishitani, 2003). The
exponential model ‘s result showed that the coefficient estimate
for first-generation student was 0.253 indicating that first-
generation students had attrition rates higher than those who
had two college-educated parents. Thus, first generation students
had 29% higher rate of departure than the reference group.

Another survival analysis modeled was the piecewise
exponential model. Piecewise exponential model with period-
specific effects model assumes that the effects of explanatory
variablesare constant within each period but vary acrossdifferent
periods (Ishitani, 2003). Therisk of departurefor first generation
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studentswere 71% higher. Minority students have lower attrition
rate rather than their counterparts in first and second years.
Students belonging to lower income had 49%higher risk of
leavinginthefirst year but decreaseto 26% higher ascompared
to high income group students in the second year. Overall
outcomesin the study were consistent with the previous studies.
First —generation students were more likely to depart than were
their peersand risk of departure among first generation students
varied over time.

Data mining techniques relate to the field of database
and can be useful in predicting or forecasting various hidden
trendsinthedata. Itisan emerging field originally applied to the
commercial transactions. Itisbeing used in addition to traditional
statistical methods in higher education for finding causes for
students’ behavior, their decision of transferring or quitting and
identifying students at risk of dropping out. Data mining
techniques can be very helpful in determining students’
performance.

Datamining iscomprehensively defined by the Gartner
group(2000) as” “the process of discovering meaningful new
correlations, patterns, and trends by sifting through large
amounts of data stored in repositories and by using pattern
recognition technologies aswell as statistical and mathematical
techniques’

Rubenking (2001) view datamining as“the process of
automatically extracting useful information and rel ationshipsfrom
immense quantitiesof data. Initspurest form, datamining doesn’t
involve looking for specific information. Rather than starting
fromaquestion or ahypothesis, datamining smply finds patterns
that are already present in the data.”
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Data mining techniques like decision tree, neural
network, Bayesian network were used in the studiesin predicting
performance to come up with results that can more accurately
predict students' performance ascompared to traditional statistical
methods.

Decision trees are a collection of nodes, branches, and
leaves. Each node represents an attribute; this node then split
into branches and leaves until the data are classified to meet a
stopping condition.

Bayesian network is based on decision theory. It is a
branch of probability and statistics which investigates how to
minimizerisk and losswhen making decisions based on uncertain
information. It is a graphical model that encodes relationships
among variablesthat it models.(Rahel Bekele et al(2005).

Neural network isaset of interconnected nodes. Nodes
at onelayer are connected to all nodes at the next layer. Thelayer
which receives input is called input layer and the final layer is
called output layer. In between these two layersare hidden layers.
Thevariables of the problem are acted upon and weighted by the
entry layer, which then transmits this information to the hidden
layers; these combineall theinformation into hidden layers; these
combineall theinformation into asingle valuewhichis passed to
the exit node and which acts asakind of estimated value for the
decision variable.( Vandammeet al ,2007)

L ogistic regression is atype of predictive model based
on linear regression technique that associates a conditional
probability scorewith each datainstance. (Richard J. Roiger)

Gerben W. Dekker (2009) used data sets of students’
past education as well as university grades and related data
collected from the el ectrical engineering department of Eindhoven
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University of Technology to test their impact on students’
performance and determine whether they can helpin predicting
performance. The study was aimed to differentiate successful
and unsuccessful students as well as those who are at risk of
dropping out as early as possible in the bachelors program.
Various simple and sophisticated data techniques were used
and their results were compared. The overall result shows that
simpleclassifier givesresult with accuracy between 75 to 80%.

Thai Ngheet al (2007) explored the use of data mining
techniques in predicting students' performance. He used the
decision tree approach and Bayesian network and al so compared
the accuracy of two data mining techniques algorithms applied
on the students of two different academic institutes. The Asian
Institute of Technology (AIT) data sets included students’
records and GPA at the end of the second year to predict the
students’ rate of performancein the third year. The other set of
Can Tho University (CTU) in Vietnam included students
admission datato predict GPA at the end of thefirst year. Using
the data mining tool i.e Weka, it was found that predictions for
the CTU data set were more accurate as compared to Al T dueto
larger number of records for CTU. Decision tree algorithm
consistently performed better than the Bayesian network
algorithm .Other findings were that accuracy in smaller classes
was much lower than in larger classes. This was overcome by
using resample function in Weka. It significantly improved the
accuracy of prediction wherethe original datahad amuch smaller
samplesize.

Some students take more years than usual to complete
their degree program. Universities have to anticipate thistype of
behavior in students and have to come up with policies and
rules to discourage this type of behavior but before this they
have to know the reasons or factors influencing students
conduct.
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To estimate student retention and degree-completion
time, Herzog (2006) used data mining techniqueswhichincluded
decision tree, neural networks and logistic regression. He
compared the prediction accuracy of these methods by generating
data from three different sources. i)institutional student
information for student demographics, academic, residential and
financial aid information, ii) American college test’'s students
profile section for parent income data, National student clearing
house for identifying transfer-year enrollment of new full time
freshmen who started infall semester of 2000 to 2003. Multitopolgy
neural network; creates severa networks in parallel based on a
specified number of hidden layers and nodes in each layer. It
performed significantly better inidentifying dropout but perform
poorly in estimating who islikely to transfer.

Neural network with hidden layers achieved 25%
improvement in predicting when analysis included only new
students. Thisisalso true for the decision tree and pruned neural
network models. Data mining algorithms worked better with a
large set of exploratory predictors used to estimate degree
completion time. Wheretimeto graduateis estimated for new and
transfer student simultaneously, pruned neural network and C5.
Decision tree performed better.

Pruned neural network starts with a large network of
layers and nodes as specified and removes (prunes) weakest
nodes in input and hidden layers during training.

C5.0 usesthe5.0 algorithm to generate adecision tree or
rule set based on the predictor that provides maximum information
gain. The split process continues until the sample is exhausted.
Lowest -|evel splitsareremoved if they fail to contributeto model
significance.
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Mario Jadric et al (2010) attempted to find the dropout
rate among students. Transaction data on studentswas collected
through the faculty of economics Information system within the
autonomous subsystem student service. Data mining was
conducted in SAS 9.1 Enterprise Miner (software) by using
techniques of decision tree, neural network, and logistic
regression. The model developed was based on SEMMA
(sampling, exploring, modifying, modeling and assessment)
methodology. It was found that women dropout comparatively
less than men and studentswith better entrance ranking dropout
less. The analysis separated the causes of students’ dropout
and it also determined the typical profile of the student inclined
to dropout.

William R. Vetch’'s (2004) study was conducted to
identify the relationship between independent variables such as
academic performance, age, gender, ethnic group; socio-
economic status, grade point average on the dropout behavior
in high schools. He used a decision tree model to test his
hypotheses. He utilized extant data resources and all variables
were extracted from district electronic databases. High school
students recorded as “dropped” (no transfer record) over the
course of 2001-2002 academic year were matched with arandom
sample of non- dropouts. The study revealed that academic
performance is the most related variable to dropping out
behaviors. Older studentsare morelikely to dropout as compared
to younger students. Thetree exhibitsacertain ability to predict
which students may drop out of school.

Vandammeet a (2007) usesthree setsof factorsi)history
of student (his identity, socio-family past, academic past, age,
gender), ii)Student’s involvement in studies (participation in
optional activities, meeting with lecturers and iii) Student’s
perception(views on academic context, professors, course to
determine their influence on the students performances in
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academics. The study used students’ data survey to collect data.
The questionnaire (comprised of 42 questions) was distributed
to first year students and based on it a database was created in
which each student is described according to attributes
(explanatory variables X) .Each student is also assigned with a
risk-of —failure category(high, medium, low risk of failures)and so
created dependent variable Y. Several data mining techniques
like decision tree (based on Shannon’s entropy and ID3
algorithms), Neural network (multi layer), Linear Discriminant
Analysis were used and SAS /Enterprise Miner software was
used in applying these techniques. 20% variables showed
significant correlations with academic success and 80% rate of
correct classification in predicting the success or failure of
students.

The objective isto not only to identify the factors that
have an effect on the students' academic performance but to
compare the accuracy of different classifiers in predicting
students’ performance. The goal is to categorize students’
performance infivegroups: “Very good”, with ahigh probability
of succeeding; “Good” students, who are above average and
with a little more effort can succeed with good grades ;
“Satisfactory” students, who may succeed; “Below Satisfactory”
students, who require more efforts to succeed; and “Fail” , who
have a high probability of dropping out. Thai Ngheet a (2007) in
his study also grouped students in different classes according to
their performance and compared and evaluated the accuracy of
Decision Treeand Bayesalgorithmsfor predicting performances.

M. Data:

The attributes selected are identified and tested by
different studies reviewed above (section Il). Factors that are
part of the study are given inthe Appendix Table 1along with the
variables that determine these factors.
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Students registered in Fall 2009 belonging to BBA,
BS programs of a private business university in Karachi
are targetted. For the study, the collection of data has
been done through online questionnaire .Complete
questionnaire of 231 students out of 637 were received.
Data including list of students enrolled and current GPA
i.e. GPA of first year was collected from the I nstitute.

Online questionnaire was developed (Appendix
3)which is based on the findings of the literature review
.The Likert scale rating 5 steps has been used for questions
21-84. 84 items areincluded to ascertain the affect of these
variables on students’ GPA. Some of the questions used
in the questionnaire are part of other studies also
(Appendix 4&5).1tems representing a particul ar factor are
explained in (Appendix 2)

Wekais selected as a data mining tool as not only
is it an open source software but also because it is used
by many researchers. Weka (Waikato Environment for
Knowledge Analysis) isapopular suite of machine learning
software written in Java, developed at the University of
Waikato, New Zealand. Weka, is afree software available
under the GNU General Public License and it supports
several standard data mining tasks, more specifically, data
preprocessing, clustering, classification, regression,
visualization, and feature sel ection.

Students’ GPA data collected from the Institute
was in continuous form which has to be transformed in to
discrete categories. Therefore, students’ GPA was
categorized in five groups as shown in the Table 1.

641 PAKISTAN BUSINESS REVIEW JANUARY 2012




Predicting Factors That Affect the Student’s Academic Performance Research

Table 1: Categories of GPA

GPA GROUP

3.78-4 Very Good
3.33-3.77 Good

2.67-3.32 Satisfactory
1.5-2.66 Below Satisfactory
0-1.49 Fail

After categorizing the data, | checked for missing data,
fortunately there was none. First generation student was one of
the variables of factor: however family background was not
considered in data analysis as majority of the students have
misunderstood the question resulting in incorrect answers. Since
dataset consists of 87 items, therefore, datawas further analyzed
by selecting relevant items defining a particular factor by using
Weka sfeature of selecting attributes. Wekaiscomprised of many
attribute selection selectors. InfoGain Attribute Evaluator was
selected to distinguish relevant attributes by ranking them
according to their significance in determining the dependent
variable aswell asto reduce the size of prediction.

Theinformation gained, with respect to aset of examples
is the expected reduction in entropy that results from splitting a
set of examples using the values of that attribute. Thismeasureis
used for identifying those attributes that have the greatest
influence on classification. Thai Ngheet a (2007)

Before the data is subjected to attribute selector,
unsupervised discretization on numerical attributesis applied as
some of the classifierslike tree and rule learners work well with
discretized attributes.

Best five variables which have the highest significance
in determining a particular factor were selected and the rest
discarded. Thispracticewasapplied for all factors. All together 8
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factorswere used in theresearch for determining their significance
in predicting students’ performance.

W eka providesvariousalgorithmsgrouped in different
classifying methods. On the basis of studies reviewed, most
commonly used and good predictor algorithm of Wekaclassifiers
(with their default settings) were selected as shown below in
Table 2. The aim is to compare these algorithms in predicting
students’ performance.

Table 2 : Datamining techniques used in the study

Decision Trees:

JA8(C4.5),RandomForest,BFTree, RepTree

Functions:

Logistic, RBFNetwork

Rule:

JRip

Bayesian Network:

BayesNet, NaiveBayes

643

J48 decision tree and Random Forest are used in the
study by Vandamme et al (2007). Thai Nghe et al (2007), Al-
Radaideh et al (2006), and Othman et al (2007) used J48 decision
tree and BayesNetwork classifiers. Affendy et al (2010) also used
j48, BayesNetwork along with Naive BayesNetwork, RepTree,
BFTree, RBF Network and Logistic function. Gerben
W.Dekker(2009) used rulelearning JRip along with J48 decision
treeand Random Forest, Bayes Network along with Naive Bayes
Network, and L ogistic function.

All the classifiers are run on the dataset using 10-fold
crossvalidation for estimating generalization performance. It was
used to evaluate the prediction accuracy.

Cross-validation dividesthe datain to fixed number of
folders. For example, if adataisdividedinto nfoldersf f,,....f ,
then crossvalidation method asksf, totrain(f,f.,...,f ). Insecond
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stagef, train(f,, f, ..., ) and so on until thefoldersaretrained to

prepare the certainty.

The classification accuracy of each classifier is
summarized in Table 3 to comparetheir rel ative performance.

Table3: Simulation result of each algorithm

Original Data

Resample Data

Kappa Kappa
. Correctly | Incorrectly s Correctly | Incorrectly s
Predicted | igorithm Classified | Classified | 220 | Classfied | Classfied | SUIics
GPA (Total Instances | Instances Instances | Instances
Classes Instances,231) | %(value) | %(value) % (value) | % (value)
15.368
49.3506 50.6494 84.632 (70)
J8(CA.5) (114) (117) 0.0467 | (391) 0.7429
= 47.619 52.381 92.4242 7.5758
° (110) (121) (427) (35)
m RandomForest 0.0734 0.8742
= 47619 | 52381
S (110) (121) 79.4372 20.5628
S BFTree 0.0203 | (367) (95) 0.6514
B _ 50.2165 74.4589 255411
3= 49.7835 | (116) (344) (118)
AL | Replree (115) 0.0623 0.5633
s 463203 | 536797 748918 | 25.1082
o g (107) (124) (346) (116)
S8 JRip 0 0.5704
Sp 458374 | 541126 660173 | 339827
o8 (106) (125) (305) (157)
> RBFNetwork 0.0667 0.4215
§ 38.0952 61.9048 66.4502 33.5498
= . (89) (143) (307) (155)
% Logistic 0.0405 0.4443
& 51.0823 489177 58.658 41.342
S (118) (113) (271) (191)
o BayesNet 0.1307 0.2857
50.6494 58.0087 41.9913
493506 | (117) (268) (194)
NaiveBayes (114) 0.0879 0.2658
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1V. Results:

From the obtained results, it was found that the
classification accuracy for all the classification algorithmsisnot
high. Thisindicated that the data set was small and not sufficient
to generate a classification model of high quality in terms of
accuracy. On inspection of confusion matrices from tables 4-
12(original datacolumn), it wasfound that accuracy for smaller
classeswas much smaller as compared to larger classesin every
classifier output. For example, in Table4: classifier J48 decision
tree, there was no prediction of the number of students failing
but 84% students have been predicted as satisfactory
performers. Even the class of “Very Good” was not considered
in confusion matrices of every classifier, the reason being that
those students who participated in the survey, their first year
CGPA did not fall in this group. Therefore, confusion matrices
for all classifiers only represented four classes.

To resolve the problem of imbalances in the dataset,
data was resampled by using Weka resample function. This
function oversamples the minority class and under samples the
majority classin order to create amore balanced distribution for
training the algorithms. By looking at the table, it is clearly
observed that predictions using the re-sampled data set are
significantly more accuratefor all classifiers.

On comparing classifiers, Table 3 (Resmapled Data
column), RandomForest turned out to be the most effective
classifier in predicting students’ performances with accuracy
92% followed by J48 decision tree 84%, BFTree 79%, RepTree
74% and JRip rule 74%. Theleast effectiveisthe BayesNet and
NaiveBayes with 59%and 58% accuracy respectively. Even
though before resampling, BayesNet had the highest accuracy
rate of 51% in predicting students' performance and and
NaiveBayes was same as J48 tree 49%. This shows that
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resampling does not affect these algorithms’ ability to predict as
much as it affects the others algorithms on the dataset.
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RandomForest’s correctly predicted students in
classes “Good” and “Fail” as 80% and 85% (Table 5)
respectively on resampled data. It showed that resampling
of data have a significant impact on predicting capability
of aclassifier. Before that, the classifier predicted poorly
for these classes. Even the predictions for “ Satisfactory”
and “Below Satisfactory” classes have also improved
considerably.

RepTree correct prediction for “Satisfactory”
class (Table 6) decreases by 1% on resampled data as
compared to the prediction on original data but itsoverall
performance is much better.

The accuracy in the predictions of BFTree, JRIP
rule and RBF function, performances increases as shown
intables 7,8 and 9. Logistics Function (Table 9) prediction
performance increases more for “Good” and “Fail” classes
as compared to “Satisfactory” and “Below Satisfactory”
classes.
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K appa Statistics which is used to compare different
classifiers predicting performanceisquiet low for every classifier
while predicting onthe original dataset (Table 3). Infact, for JRip,
it waszero. But after resampling, Kappa Statisticsfor al classifiers
haveimproved significantly. RandomForest hasthe highest 0.8742
followed by J48 decision tree 0.7429. Bayesian networkshavethe
lowest, again, confirming the fact that resampling does not affect
the predicting capabilities of Bayesian networks on the data set.

K appa statistics is used to assess the accuracy of any
particular measuring cases, it isusual to distinguish between the
reliability of the data collected and their validity.

Factorsthat are strong and significant predictors of the
students’ performances are academic integration, family
background and social integration.

Academicintegrationi.e. students' involvement intheir
studies by spending more hours on study and its related issues,
students contentment with their choice of study program aswell
asthe pressure of workload that they can cope with easily, make
their interaction with studies more constructive.

Family background with mother’s education, father’s
income and occupation along with the size of family ensure
students’ contentment at home, which reflects in their
achievements.

At the academia, interaction with faculty and peers,
involvement in sports and other extracurricular activities help
studentsintheir performances. Infact, students' motivation within
oneself aswell asfriendly surroundings booststheir inspirations
to succeed. This all, support students to work hard and achieve
their goals.
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I ndividual characteristicsand extrinsic motivation have
theleast effect on student’s performance which showsthat these
are not the significant predictor.

IV Conclusion:

This study shows that datamining techniques applied
can be used by universitiesand higher education in determining
best students so that resources available can be affectively be
utilized in helping and guiding these studentsto achieve success,
especially in selecting studentsfor scholarshipsand other means
of financial assistance. Thiswill also help these academic bodies
and board of studies in developing meaningful programs that
motivates and encourage those students who got the potential
to excel but need assistance to progress. Academia can also
develop programs that build up close relationship between
teachers and the students as shown in the study that interaction
between these two factors help the latter oneimmensely in their
success.

In case of identifying best students (good) and those
(Satisfactory), who with little help can fall in good students’
class, highest prediction accuracy is that of Random Forest at
80% and 93% respectively. Over all, Decision tree classifiers
predict these students more accurately as compared to other
classifiers. To identify those students who are not performing
well and those who are at therisk of failing (below satisfactory)
and eventually be droppedout (fail), again RandomForest’s
accuracy is the highest with accuracy of 95% and 85%
respectively. Looking at the performance of all theclassifierson
the dataset of students, itisevident that Decision treeclassifiers
are better, interms of accuracy, in predicting students' academic
performance.
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Appendix Table1:

Factor sof theSudy

Factorsthat are part of the model are given in the table below
along with the variables that determine these factors.

Factors Variables of the study Variables used in other studies
Family Father’s education Nattavudh, A.Vignoles(2009), | shitani
background (2003), Vandamme et al (2007), Mario
Jadric et al (2010), Gerben
W.Dekker(2009)
Mother’s education Nattavudh, A.Vignoles(2009), I shitani
(2003), Mario Jadric et al (2010),
Vandamme et al (2007), Gerben
W.Dekker(2009)
Father’ s occupation Nattavudh, A.Vignoles(2009), Thai Nghe
et a (2007), Vandamme et a (2007),
Ishitani (2003), Mario Jadric et al (2010),
William R. Veitch (2004)
Family income Nattavudh, A.Vignoles(2009), | shitani
(2003), Herzog (2006)
First generation Ishitani (2003), Mario Jadric et al (2010)
Parental martial stability Vandamme et al (2007)
Family size Vandamme et al (2007)
Availability of computer and net at home None as added as a new variable to test
social Quality and quantity of student’srelationships | Abdul Mannan(2007)
integration with peers
Interaction with faculty Abdul Mannan(2007)
Extracurricular involvements Abdul Mannan(2007)
Academic GPA Abdul Mannan(2007), William R. Veitch
Integration (2004)
Hours spend on academic or extra-curricular | Vandamme et al (2007)
activities
Entrance test score Thai Nghe et a (2007), Mario Jadric et al
(2010)
Enrolled in preferred course Thai Nghe et a (2007), Mario Jadric et a
(2010), Gerben W.Dekker(2009),
Herzog(2006)
Field of study Thai Nghe et a (2007), Mario Jadric et al
(2010), Gerben W.Dekker(2009),
Herzog(2006)
Missed classes Vandamme et a (2007)
Individual Gender Ishitani (2003), Thai Nghe et al (2007),
Characteristics William R. Veitch (2004), Vandamme et al
(2007), Mario Jadric et al (2010),
Herzog(2006), Nattavudh,
A.Vignoles(2009),
age Vandamme et al(2007),Gerben
W.Dekker(2009),Herzog(2006), Thai Nghe
et al (2007),William R. Veitch (2004)
Career Educational expectations or career Herzog(2006)
expectations expectations
and Goal
Commitment
Satisfaction Student’ s satisfaction with the college Herzog(2006)
with experience i.e Resources, Facilities
Institutional (computer,net,library) and Structural
Characteristics | arrangement
Individual Intrinsic Imran Ali et al, 2010
Motivation Self-exploration, Altruism
Extrinsic
Rejection of Alternative Options, Career and
Qualifications, Social Enjoyment, Social
Pressure
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Appendix 2:

Theory support that relatesthe questionnair eto questionnair esof reviewed
studies.
Age

Question 3 is framed to find out the age of a student. Impact of age on student’s
performance was tested by Vandamme et al(2007),Gerben
W.Dekker(2009),Herzog(2006), Thai Ngheet a (2007),William R. Veitch (2004).

Gender

Question 4 is asked to find whether student’s persistence to continue education differ
with gender. Thisfactor wasincluded in the studies of Nattavudh, A.Vignoles(2009),
WilliamR. Veitch (2004), Terry T. Ishitani (2003), Vandammeet al(2007), Thai Ngheet a
(2007), Herzog(2006)

Family back ground

Thisdimension isadded as it has been investigated in many studies. Questions 10-16
arerelated to this dimension.

Parents education

Question 5and 6 are included to gather information about the qualification of father
and mother to see whether their education has an impact on students performance.
Terry T. Ishitani (2003), Gerben W.Dekker(2009), Vandamme et a (2007), Mario Jadric et
al (2010) and Nattavudh, A.Vignoles(2009) all included questionsin their questionnaire
related to parents education.

First generation

Question 7 isincluded because Terry T. Ishitani (2003)and Mario Jadric et a (2010)
used this measure to find its impact on students’ persistence to perform well.
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Father’ soccupation and Family Income

Question 8 and 9 are included as Nattavudh, A.Vignoles(2009)
included this aspect along with the annual income of the family
in hisstudies. Annual income of the family isused asameasure
by Terry T. Ishitani (2003), Thai Ngheet a (2007), Vandamme et
a (2007)Mario Jadric et a (2010) and William R. Veitch (2004) in
their studies.

Parental marital status

Question 10 is asked to see the impact of parents’ relation on
students’ performance. It was investigated by Vandamme et a
(2007) in his study.

Family size

Question 11 isasked to explorethisfactor influence on student’s
performance. Vandammeet al (2007) used these measuresin their
studies.

Academiclntegration

Thisdimensionisincluded in ailmost al the studies reviewed.
Field of study and preferred program

Question 12 and 13 areincluded to find out the impact of choice of
study and enrollment in an unwanted study program on astudent’s
performance. GerbenW.Dekker(2009),Herzog(2006), Thai Ngheetd
(2007), Mario Jadricet a (2010) included thisfactor intheir studies.

Missed classesand hour sspend on academic activitesoutside
college
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Question 14 is added to find out how much a student try hard to acquire knowledge.
Vandamme et al (2007) in their studies used thisfactor to investigateitslevel of impact
on performance.

Question 15 is added to explore the difference in student’s performance who spend
less or moretime on academic activities.

Computer and Internet

Since computer and net has become so much part of astudent’slife, therefore, Question
16and 17 are added to see theimpact of facilities of computer and net on the academic
progress of a student.

Work load

Questions 46-49 areincluded to see theimpact of workload of assignmentsand quizzes
on student’s performance.

Social I ntegration

Thisdimensionisgenerally used asameasure to predict students' performance.

I nteraction with faculty

Questions 21-30 are asked to find the importance and influence of teaching method as
well asteacher student relation on students’ performance. These questions have been
adopted by MD.Abdul mannan(2007) in his questionnaire.

Extracurricular activities

Questions 31-35 are framed to find out how well a student is integrated in his social
life. These questions were adopted by MD.Abdul mannan(2007) and Mike taffein

their questionnaires . Influence of extracurricular activities on students’ performance
was al so tested by Vandamme et al (2007) and Terry T. Ishitani (2003).
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Peer group interaction

Questions 36 -40 are included to find whether students relation and interaction with
his peershas animpact or not on hisacademic performance. Abdul mannan(2007) did
include questions related to this measure in his questionnaire.

Goal commitment and car eer expectations

Questions 41-43 are framed to find whether better career prospects motivates student
towork hard in completing their degree. Herzog (2006) included thisfactor to estimate
student retention.

Question 44 and 45 are formul ated to find whether student’s determination let astudent
to persist and aspire for degree completion.

Sudent satisfaction with hisselected institute

Questions 50-64 are included to test whether students satisfaction with the facilities
and services provided by the institute and institute’s atmosphere have an impact on
students performance. This factor was again included in the study carried out by
Herzog (2006) in estimating student retention.

Mativation

Thisdimensionisincluded to explore theinfluence of student’s own motivation on his
performance.

Questions 65- 84 will investigate theimpact of thisfactor. ImranAli et al(2010) intheir
study tried to find out to what degree this measure has an influence on students
academic progress.

Current GPA
Thisfactor isincluded and will be collected from theinstitute. Gerben W.Dekker(2009),

Thai Ngheet a (2007),William R. Veitch (2004) and Herzog(2006) included thisfactor to
find student retention and dropout rates.
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Appendix 3: QUESSTIONNAIRE

Predicting factor sthat affect the student’ sacademic performanceby using data
mining techniques

1 Name

2 Student ID:

Individual Char acteristics:

3 Age a Below 18 b. Between 18 and 20 . Between
21land 25
4. Gender: a.Mae b. Female

Family Background:
5. Father’slevel of education
a Middle school  b. Intermediate c. Graduate d.
Masters e. Doctorate
6. Mother'slevel of education
a Middle school  b. Intermediate c. Graduate d.
Masters e. Doctorate
7. Areyouthefirst oneinyour family to attend bachelorslevel ingtitute a

YES b.NO
8. Father’s occupation
a  Business b. services c. Government officer d.
others
9. Annua Family Income
a <2,40,000 b. 2,40,000- 4,80,000c. 4,80,000-
7,20,000 d. 7,20,000-9,60,000 e.Above 9,60,000
10. Parental marital status
a  Maried b. Divorce c. Widower
11. How many membersinyour family?
a 3 b.4 c.5 d.6 e. Others

AcademicIntegration:
12. Field of study:

a Computer science b. Finance
c. Marketing d. Economics
e. Human Resource Management f. Information Technology
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13. Areyou enrolled in your preference program aYES b.NO

14. How often do u missyour classes? a. Daily b. Onceaweek c. Twicea
week

15. Hours spend on academic activities
a Lessthan 2 hr b. Between2to4 hrs c.More
than 4 hrs

16. Do you have access to computer at home? aYES b.NO

17. Do you have accessto internet at home? aYES b.NO

Social Pressure(Motivation)
18. Your family expectsyou to graduate? aYes. b.No

19. Doyou try to live of others expectations a. Yes. b.No

20. Isit expected of you to enroll for an advance degree when, or if, you

complete your graduate degree?
a Yes. b.No

Social Integration:
Select the most appropriate one (Strongly
disagree, Disagree, Neutral ,Agree, Strongly Agree)

I nteraction with faculty

Faculty are genuinely concerned in my academic work
Faculty are genuinely interested in teaching

Faculty areinterested in alleviate my academic weakness
Faculty are alwaysavailable for obtaining information
Faculty are accessible to discuss matters of intellect
Faculty are accessible to discuss career goals

Faculty feedback make you work harder

Faculty have positive influence on personal growth
Faculty promote good relationship

| have regular contact with teachers outside of class

BBBNBERBRR

Extracurricular activities

| participate in clubs and organizations

| participate in sports and cultural events

| attended a meeting of aclub, organization
Interpersonal relationship enhance personal growth
Interpersonal relationship expand intellectual growth

BRBER

PAKISTAN BUSINESS REVIEW JANUARY 2012

662




Research Predicting Factors That Affect the Student’s Academic Performance

Peer group interactions
36. Students help in personal problems
37. | get on well with other students
3B. | sat around in the student center talking with other students
39. | prefer to study with other studentsi.e. in group
40.  Studies bodies and groups promote friendship

Career ExpectationsAnd Goal Commitment:
41. Thejob prospectsfor the major are promising
42. Themajor haswell paid jobs
43. Thereisvalue of the university education | am receiving
44. | give up easily on difficult projects/assignments.
45, | havegoalsinlifethat | try to achieve

AcademicIntegration:
Work load
46. The workload on my degree courses is manageable and do not apply
unnecessary pressure.
47. Degree courses do not apply unnecessary pressure on me as a student.
48. Thevolume of work on my courses means| can always completeit to my
satisfaction.
49. | am generally given enough time to understand the things | have to learn

Sudents Satisfaction:

Campus
50. Transport facilities provided are sufficient
51 Facilities (stationary, photocopier, printing) provided by tuck-shop is
sufficient.
52. Friendly atmosphere and pleasant learning environment
53. Clean and nice campus grounds
54. Class room size and number of studentsin aclassis satisfactory.
55. Class environment as awhole interest you in studying

Library:
56. Thelibrary isagood, quiet place for studying and the study rooms are
great for working on group assignments.
57. Vast array of booksin library, and usually have available what I’ m looking
for
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Computer and net facilities:

58. Number of computersavailableinthelibrary issufficient.
59. Internet facility is good and is always available at the institute

Saff:
60. Friendly and approachable staff

Security:
6L You feel secure and safe at the campus.

I ngtitutional commitment

62. | feel asense of pride about my campus.

63. | am ableto experienceintellectual growth here.

64. Thereisacommitment to academic excellence on this campus.
Moativation

| attend university...

because | don’t know what else to do.

to understand myself better.

togain valuable skillsfor my career.

because its fun place to be.

because | genuinely want to help others.
because it’s a better alternative than working.
because | want to explore new ideas.
because | enjoy the social life.

because other people have told me | should.
because | want to contribute to society.

to avoid being unemployed.

because | want to challenge myself.

because it gives me something to do.
becauseit will help set up my future career.
because of the social opportunities.

because | want to improve the world situation.
because | don’'t have any better options.
because | lovelearning.

so | can get a better job.

because its a great place to develop friendships.

RRBRBIIISHANINAIBBIAIZR
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Appendix 4: Similar Questionsused in survey of study by
Mannan,A.(2007)

A) Academic staff concern for students development and teaching

1. Attended departmental meetings

2. Genuinely concerned in my acad. work

3. Willing to spend time outside class

4. Genuinely interested in teaching

5. Interested in alleviate my academic weakness

(B) Informal contact with academic staff on academic matters

6. Alwaysavailablefor obtaining information
7. Accessible to discuss matters of Intellect
8. Positive influence on personal growth

9. Accessible to discuss career goals

10. | am satisfied with opportunities

© Informal social contact with academic staff

11. Accessible to discuss campus etc issue
12. Interested for socialization

13. Accessible to solve personal problems
14. Involve promoting good relationship
(D) Extracurricular activities

15. Participation in clubs and organi zations
16. Participate in sports and cultural events
17. Participatein public lecturers seminars

D) Peer group interactions

18. Student bodies and groups promote friendship
19. Interpersonal relationship for personal growth
20. Interpersonal relationship for intellectual growth
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21. Students helped in personal problems

22. Alcohol consumption helpful for socialization
23. Regional groups successful in socialization
23. Satisfied with socialization with peer groups

Appendix 5: Similar Questionsused in survey of study by Afzal, H.,Imran,A.,

Khan,M.A.and K ashif H. (2010)

Closed Items and Codes

The 30 itemsin The University Student Motivation and Satisfaction Questionnaire

Version 2 (TUSMSQ version

2) aredisplayed in the table, along with the item numbers, variable codes (for usein

data analysis), the target
factor, and the response scale.

Factor | attend universty...

because | don’t know what else to do.

to understand myself better.

to gainvaluable skillsfor my career.

because its fun place to be.

because others expect me to get a degree.
because | genuinely want to help others.
because it's a better alternative than working.
because | want to explore new ideas.

to enhance my job prospects.

because | enjoy the social life.

because other people have told me | should.
because | want to contribute to society.

to avoid being unemployed.

because | want to challenge myself.

in order to get the qualification.

because | enjoy the social environment.

FPEBRAREZBBRARIZB8E8MAL

because | want to help solve society’s problems.
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because it gives me something to do.
for my personal growth and development.
becauseit will help set up my future career.
because of the social opportunities.
it seemsto be the recommended thing to do.
because | want to improve the world situation.
because | don’t have any better options.
because | love learning.
so | can get a better job.
because its a great place to develop friendships.
of social expectations from those around me.
because | want to be more useful to society.

SBBNBHRBNREB
ZFEBRMARIZBBEMT

International Journal of Businessand Management Vol. 5, No. 4; April 2010

The following items contain the key to sources of motivation mentioned in the
survey:-

« Rejection of Alternative options (Extrinsic) 1, 7,13,19,25

« Sdf-exploration (Intrinsic) 2, 8,14,20,26

« Career and Quadlifications (Extrinsic) 3, 9,15,21,27

« Socia enjoyment (Extrinsic) 4, 10,16,22,28

« Socid Pressure (Extrinsic) 5,11, 17, 23,29

e Altruism (Intrinsic) 6, 12,18,24,30
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Table 1. Sources of Motivation

Intrinsic
Self-exploration

Student with full motivation and is actually interested in learning and
exploring ideas for its own sake.

* Believed to do well and show good result.

* e.g. ‘| attend university because | have a genuine interest in the
subject

| am studying’.

Altruism

Wants to learn for own satisfaction, becoming useful to the society,
helping others and solving their problems.

* Believe to be genuinely motivated and show better results.

* e.g. ‘I attend university because | want to be more useful to
society.’

Extrinsic
Rejection of
Alternative
Options

Concerned with their careers and more inclined towards completing
the degree only to get good jobsin future.

+ Continuing studies just to avoid working or because does not know
what else to do.

* Believed to be de-motivated and can not keep a consistent
performance

academically.

* e.g. ‘I attend university because | don’t know what else | would
do'.

Career and
Qualifications

Concerned with their careers and inclined towards completing the
degree only to get good jobsin future.

+ Concerned with getting the degree but not for learning sake.

* Believe to show good performance but not for long-term or where
the

reward does not exist anymore.

* e.g. 'l attend university to enhance my job prospects

Socid
Enjoyment

View University as a socidizing place where they can have fun and
make friends.

» De-motivated students who are thought to show very little
academic

performance.

* e.g. ‘| attend university because | enjoy the socid life'.

Social Pressure

Surrounded by social pressures, peers, parents, etc.

* Try to live up to other’s expectations.

* Do not have genuine interest in studies with no consistency.

* e.g. ‘I attend university because others expect me to get a degree
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