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Abstract. One of the problems of learners is learners do not know their own
skills. Especially learners who study IT field will have different aptitudes. If
learners do not know their aptitude will affect themselves such as learning
without a goal, and so on. The objective of this research is to design of con-
ceptual framework for students recommendation for Information Technology
skills. The concept framework consists of five modules. (1) to introduce the
pattern base module which is an analysis by data mining. (2) to explain the
mapping module for students. (3) to present the forecasting module which
connect to the mapping module. (4) to present the web portal module. Web
portal module is the User interface (UI) to connect user with system application.
(5) to describe the Information Technology skills. This module consists of four
parts; (1) programming skills (2) System engineering and network engineering
(3) Graphic designs (4) other skills. Information Technology skills are mapped
by using Multiple Intelligence theory. The process of selection pattern base, is
use to compare the algorithm which is consisted of three algorithms (1) ID3
algorithm (2) J48 algorithm (3) Bayes Net algorithm. J48 algorithm is the
highest percentage of prediction. Percentage of prediction for J48 algorithm is
78.267 % which base on pattern base for recommendation systems.

Keywords: Recommendation system � Data mining � Multiple intelligence �
Information technology skill

1 Introduction

The amount of data in each field has been increased every year, such as the amount of
business data, industry data or education data. At present, data is increasing in the
education institute, such as data of students who take exam for entrance or data of
students who graduated each year and so on. As for the amount of data has been
increasing how to get the benefit from data used. Currently, there are a lot of institutions
especially, some problems occur with students’ enrollment and retire. In particular,
engineering faculty and information technology faculty due to; (1) Each student who
graduated from high school enrolls to the university without concerning what their
expertise is. (2) The students enroll by following their friends who graduated from the
same high school. (3) Students enroll under the guidance of their parents or guardian, etc.
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From the problems mentions above, so the statistics of students who cannot graduate will
be higher each year. These problems effect to the country’s economic and social issue
because of high cost, and waste time. Therefore, before students enroll to the faculty of
the information technology, they have to know their abilities or skills which can be
encouraged in the appropriated way.

As the mentioned problems and the effects that has been previously described, so
this research presents the design of framework for students recommendation system
with Information Technology skills. The research focuses on the system of student
recommendation in the Information Technology by divided skills into 3 aspects; pro-
gramming skills in system, engineering/network skills and graphic design skills.

2 Previous Work

The previous work [1] proposed the recommendation system to choose a study pro-
gram based on the repertory grid. This paper will present the recommendation system
by analyzing the old knowledge of students. But do not take other profiles from
learners to consider. In addition the result of the recommendation system has minimal
distortion and does not match with reality.

Furthermore, the research [2, 3] presented the recommendation system of e-learning
by focusing on lessons not students of e-learning system. Therefore, learners with
different abilities will get different contents. This learning and teaching has not good in
performance. However, this research is still limited in using only recommendation on
e-learning.

The research [4] presented a comparison of decision tree and support vector
machine techniques for classifying students for e-Learning in Information Technology
course. The research [4] analyses only profile of students. But this research did not
analyze other factors such as ability or IT skills. As the result, the performance of the
system has not been good.

The research [5] found the way to separate learners by following each learning form
and managed learning and teaching to relate with learners. The experiment started with
computer programming topics. However, there are the same contents for learners
although there are separate groups by following learning forms. The research [6] found
that there is some creating of learning paths for each learner and lessons for learners.
Creating of learning path came from learner’s profile (Log file). Moreover, there is the
adjustment of learning for learner, as well. However, the research [5, 6] had promoted
the appropriate learning and teaching, but not focus on the recommendation form to
students with the ability of Information Technology skills.

3 Background

Howard Gardner from Harvard University who was the founder of the theory of
Multiple Intelligences [7], said that each student has different learning methods,
teachers and parents need to realize and recognize the value of the difference. They
found that students have learning natures and abilities to learn in order to continue the
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activities to fulfill their potential. Human cognitive abilities by multiple intelligences
theory is divided into nine areas: (1) Verbal/Linguistic Intelligent (2) Logical/Mathe-
matical Intelligent (3) Musical/Rhythmic Intelligent (4) Body/Kinesthetic Intelligent
(5) Visual/Spatial Intelligent (6) Interpersonal Intelligent (7) Intrapersonal Intelligent
(8) Naturalist Intelligence (9) Existential Intelligence.

Considering all nine areas, it has been discovered that many have a different
dominant intellectual parts. The most important thing is that all areas are stimulated to
encourage development. In addition, some dominated areas can be used to help weaker
parts. The Multiple Intelligence model is depicted in Fig. 1.

This research uses Multiple Intelligence to apply for mapping with IT skill.
Figure 2 shows the framework of an adaptive e-Learning guidance system which
consists of 5 modules. It divided into 3 groups; (1) programming skills (2) Graphic
design skills (3) System engineering and network skills. Figure for mapping shown as
Fig. 2.

Fig. 1. Multiple Intelligence model

Fig. 2. Mapping model
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3.1 J48 Algorithm

Algorithm J48 Decision Tree (C4.5) is the algorithm that constructed a decision tree.
Algorithm J48 was developed by Ross Quinlan [8] which C4.5 additionally extended
from ID3 Decision tree. This structure can be used for classification. The concept of
C4.5 is the use of construction for a decision trees to classify information. The use of
the gain value (Gain) and estimates data of (Entropy), as well as ID3, but there will be
additional significant functions form ID3 algorithm as follows.

1. Be able to use for both the continuous information and discrete information. On the
part of the continuous information, the method of C4.5 established the Threshold
and extracted into 2 features which are more than or less than and equal to the value
used in the creation of the Threshold.

2. Be able to apply to training data that does not have feature’s value by marking the
signal in these features as “?” and should not be calculated to find entropy.

3. Be able to use with the values that damaged or infected.
4. Be able to customize a Pruning Trees during construction.

3.2 ID3 Algorithm

The process of ID3 Algorithm [9] is the use of construction for decision trees by using
the application of the principle of information theory. The measurement is used to
decide which variables to divide data. To determine the structure of a decision tree will
choose data in sequence of the indicator or gain which is the highest as beginning data
and the lower gain as the next data, respectively. For example, the consideration two
group data of P and N, which the sample number in P is P numbers and the sample
number in N is N numbers. The value of group data is the prediction of sample group
which required numbers of bits to separate classes of P and N, defined as Eq. 1.

I p; nð Þ ¼ � p
pþ n

log 2ð p
pþ n

Þ � n
pþ n

� log 2ð n
pþ n

Þ ð1Þ

The estimates of Entropy are separated by the fixed feature of A, consider A is the
feature that split S into {S1, S2,.., Sv}. S1 is an example from class P at P1 and class N
at N1 as Eq. 2

E Að Þ ¼ Rv
i¼1

p1þ n1
pþ n

I p1;n1ð Þ ð2Þ

So, the Data Gain value from the separation of feature A as shown in Eq. 3.

Gain Að Þ ¼ I p; nð Þ � E Að Þ ð3Þ
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3.3 Bayesian Network Algorithm

The Bayesian Network is a simulation graph’s model that was invented by a British
scientist, Thomas Bayes [10]. This model is a simulation’s graph which has the Joint
Probability Distribution that shown the relationship between the Node and each node in
the graph. Storages of Probability Distribution used the conditional probability distri-
bution which depended on Parents node within each node. Inside data in each node can
be calculated the probability for any status of the systems.

Bayesian Network consists of;

1. Node is the set of random variables.
2. Directed Link, the connection between nodes used by the lines which has exactly

direction and came from which direction. For example, Y means that X is directed
influence to Y.

3. Directed acyclic graph: DAG will not occur within a stimulation graph’s model.
4. The Conditional Probability Table: CPT, the construction of Joint Probability

Distribution has to create table in all possible cases such as 2Node. In some cases, we
cannot find the possibility of all cases or even the possibility of the same case is also
difficult. So that we can reduce table size down if there is more possibility of the Joint
distribution probability. The smaller table called Conditional Probability Table: CPT
which is available in every node. Also, identify the impact of Parent’s node to Child
node. So that Child node will be able to answer all the questions that are allowed to
enter and reduce to smaller table. This is the concept of Conditional Independency.

4 Conceptual Framework

4.1 Pattern Base Module

The pattern base module is the module that keeps track of each student’s IT skill by
creating a pattern base. Creating a pattern base consists of 3 processes which are
(1) creation of a query which contains two further sub parts: (1). Testing of Multiple
intelligence exams according to the pattern of mapping model. The MI exam is des-
ignated as the dependent variables. (2). Leaner’s profile which is the set of independent
variables. This variable came from the interview of 5 Multiple Intelligence experts and
the past research. (2) Surveyed sample group of 1,000 students (IT) from Thai Nichi
Institute of Technology. (3) Result of the analysis survey creates a pattern base which
can use 3 methods of analysis to compare the accuracy (Decision Tree J48, ID3, Bayes
net) (Fig. 3).

4.2 Mapping Module

Mapping module is a module that is responsible on the mapping data between student’s
profiles and the pattern base. Mapping process will compare student profiles and the
pattern base. If the comparison result matches to any pattern, it will show results.
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4.3 Forecasting Module

Forecasting module is a module that is responsible in forecasting data which has been
mapping from Mapping Module. Therefore, the main responsibility of this module
shows the results of the prediction and sends the result to Web portal Module. The part
of Web portal Module will directly connect to User Interface and will display the
results, so learners will know which their expertise in IT field is.

4.4 Web Portal Module

The web portal module is the module that’s responsible the medium between the
students and the entire system since the part of web portal module will connect to 2
modules as follows; (1) Web portal module is connected to the forecasting module,
mapping module and pattern base module in order to send data of the learner profile
when the student logs in. The next process is mapping with the pattern base module.
The forecasting module then sends the data content back to the web portal module so
the student can begin. (2) The web portal module is connected to the Information
Technology skill module in order to retrieve result and forward it to the student.

4.5 Information Technology Skill Module

The Information Technology skill module is a module that acts as storage which derives
from the IT skill analysis by Multiple Intelligences 4 groups (1) Programming skills for
the students who prefer analysis and mathematic calculation. (2) Graphic design skills
that applies to the students who prefer imagination, arts and so on. (3) System engi-
neering and network skills for the students that prefer analytic skills and kinesthetic
skills.

Fig. 3. Conceptual framework
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4.6 Example of Process for Framework Working

The process starts when learner login to the system. Then, the system will input learner’s
profile, such as sex, age, year of studying, GPA to match with the rule of data classi-
fication from pattern base module. Then, the system stores learner profile Database. The
result of the matching is to note that students who login into the system have aptitudes in
the field. The next step is the recommendation module that will be responsible for
getting the result of IT skill that matches to student’s aptitudes which comes from
Information Technology skill module and recommendation for the students.

5 Design of Pattern Base

5.1 Process for Pattern Base Design

The steps of creating pattern base divided into 4 steps. (1) First step is a survey of
variables that affects the ability of IT skill for students. This process can be studied
from previous research to study variables that have an impact on the ability of multiple
intelligences. Moreover, there also was the interview to multiple intelligence’s experts.
For the interview, the researcher used the specific method for 5 people. (2) The second
step is a creation of questionnaires to survey data from sample group. The question of
questionnaires consists of two parts. One is question for general information of
respondents (defines as a main variable) such as name, year, field, faculty, etc. Next
part is the question to separate the ability of Information Technology skills (defines as a
prediction variable). (3) The third step is an information survey by sample of students
to answer the questionnaires which created from last part. This paper uses the sample of

Fig. 4. Process of pattern base creation
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1,000 TNI students. (4) The fourth step is using the survey’s information from the third
step to analyze by using Data Mining. This paper uses three algorithms to analyze.
(1) ID3 algorithm (2) J48 algorithm (3) Bayes net algorithm. Process for selection
algorithm is used to compare 3 algorithms for choosing for the most prediction. Fig-
ure 4 shows the process of pattern base design.

5.2 Comparison of Algorithm

This part presents the evaluation in creating pattern base to guide students by con-
sidering the percentage for the precision of student’s abilities. I can compare the
evaluation of creating pattern base by using 3 methods; (1) ID3 algorithm (2) J48
algorithm (5) Bayes Net algorithm. The result of the comparison is shown in Table 1.

6 Conclusion

The objective of this research was to design the framework for student recommendation
system for Information Technology skill. The conceptual model was divided into 5
sections; (1) to introduce pattern base module is an analysis by data mining. (2) to
explain the mapping module for students. (3) to present the forecasting module to
connect mapping module. (4) to explain the web portal module. Web portal module
was User interface (UI) to connect user with system application. (5) to describe
Information Technology skills module. This module consists of four parts; (1) pro-
gramming skills (2) System engineering and network engineering skills (3) Graphic
design skills (4) other skills. Information Technology skills are mapped by using
Multiple Intelligence principle.

The process for selection the pattern base is used to compared the algorithm which
is consists of five algorithms (1) ID3 algorithm (2) J48 algorithm (3) Bayes Net algo-
rithm. The result of each algorithm is, ID3 algorithm is 74.618 %, J48 algorithm is
78.267 %, Bayes Net algorithm is 68.352 %. When considering the percentage of
prediction for each algorithm, it shows that J48 algorithm is the highest percentage of
prediction. Percentage of prediction of J48 algorithm is 78.267 %.

Table 1. The comparison of creating the pattern base. The result of each algorithm is, ID3
algorithm is 74.618 %, J48 algorithm is 78.267 %, Bayes Net algorithm is 68.352 %. This paper
focuses on the percentage of the prediction for each algorithm. J48 algorithm is the highest
percentage of prediction. Percentage of prediction of J48 algorithm is 78.267 %.

Algorithm % Prediction

1. ID3 algorithm 74.618
2. J48 algorithm 78.267
3. Bayes net algorithm 68.352
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