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Abstract. In this paper, a proposed career recommender system was presented which aim to
help not only the guidance counselor but most especially the senior high school students to
guide them in considering numerous factors associated to their decision on what career they
will pursue. In dealing with choosing the student attributes from numerous factors, a feature
selection technique is appropriate to use to remove irrelevant features that affect the
performance of the proposed fuzzy-based system. In this paper, different filter methods are
used to select the best attributes then these attributes are used as crisp inputs. The result of the
experiment shows reasonable result for making decisions. It is concluded that the proposed
career recommender system for the students is very timely and will be one of the significant
research work in the new era of education system in the Philippines.

1. Introduction

Life is full of difficult choices like the senior high school students where they need to face a tough
decision as to what appropriate career will lead them to a bright future. That is why the education
department of the Philippines as they continuously realizing their commitment to give quality
education to the nation is now implementing the K to 12 education program that one primary reason is
to lengthen the cycle of primary and secondary education from 10 years to 12 years (1). Aside from
this, one feature of K-12 is to prepare the students and empower them to confidently join the labor
market, so that by the time they graduate, they are already on their legal age and equipped with
sufficient skills (2), thus, the Department of Education included career plans in their enhanced
curriculum.

Studying career choice is important in employment especially in developing countries (3) like the
Philippines as such, course preferences of graduates has a strong relationship with the labor market
(4). But nowadays, students are more exposed with various factors that are associated with their career
choices which need to be considered like interest in the course (5), situational factors, parental
influence, school attended, gender, prestige attachment, and passion which are listed in the study of (6)
(7). The ability of the learners to identify their preferred career choice, family, and teachers have
significant role to influence the student (8) as well as environmental factors like counselor or other
members of the family aside from parents, teachers, and friends, opportunity, their own personality
traits (9), and capacity(10).
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That is why career counseling has a very important role to help the students to be more aware (11)
and not to just pick any course that they want(12) and to address this issue, it is only high time to
develop a career recommender system to help the students in determining career tracks suited for them
using fuzzy logic since this approach deals with linguistic variables which are words that are less
precise than numbers just like in human reasoning.

Since in this study, different factors must first to identify and in dealing with this diverse and vast
amount of student data, issues in computational time and complexity must also consider to produce a
quality prediction model (13) and to address this, the application of feature selection is needed (14)
since it is used in pre-processing step of data by selecting appropriate subset of features as relevant
student attributes before they will be used in a career recommender system.

2. Literature Review

2.1. Feature selection

Feature selection techniques are effectively used together with many classification techniques in
educational setting like in predicting a student performance model because the learning efficiency and
performance accuracy are enhanced especially that the complexity of the learned results reduced (15).
Consequently, it gives several benefits such as the removal of irrelevant features (16) and with these
limited number of features, still, promising results were achieved (17). In addition, by using feature
selection in identifying significant factors as well as the students’ characteristics (18) that influence the
studying performance of student (19) and to use in a warning system, is very helpful to the learners as
well as to the teachers in evaluating academic performance for improvement (20) since this is the
primary goal of all educational organizations (21).

There are three feature selection methods namely: filter, wrapper and embedded method, wherein
in this study filter methods are used because they are generally functioning in pre-processing as
features are selected based on the characteristic of the data (22) as it can easily cope with classification
tasks in feature spaces of large dimensionality as found out by (23) in their paper.

2.2. Fuzzy Logic

Fuzzy logic was introduced by Lotfi Zadeh in 1965 as an approach to computing based on degrees of
truth rather than the usual true or false of 1 or 0 of Boolean logic. It handles uncertain, imprecise and
vague data which are encountered in most real-life problems and make use of them as basis for
building fuzzy inference systems(24).

In recommender systems, especially in taking preferences of users, uncertainty cannot be ignored.
But, with fuzzy logic, this issue could be handled to support recommender systems in giving accurate
recommendation (25) with the effective and efficient result as presented in (26), even in career
counseling (27) (28), as well as to analyze students’ academic performances (29).

3. Methodology

3.1. Data Collection

The student data were obtained from senior high school students of the two schools division in the
province of Isabela where their demographic data are gathered through a structured questionnaire
which these attributes were adopted from different literature and with prior approval of the school
heads the students’ class marks were also collected. From the collected student data, several attributes
were drawn as shown in Table 1.

3.2. Pre-processing of Data

The dataset was divided into three sets as sixty percent (60%) of the population were consider as the
train set with 429 students, and the remaining forty percent (40%) has been equally divided to
validation set as 144 students and test set consisting of 143 students, respectively, with a total of 716
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students. All unnecessary spaces are removed and wrong input texts were edited before it converted to
a .csv file and Weka 3.8.0 as an open source software and data mining tool was used for feature
selection using five filtering methods which are Correlation-based, GainRatio, InfoGain, Relief and
Symmetrical, respectively.

Table 1. Description of Student Attributes

Attribute Name Description Attribute Name Description
Gender Student’s gender Parent_income Parer}t s monthly
- income
Age Age of the student Personality Perception and
Interest
Track SHS track enrolled Parents_influence Influence of Parents
Strands Current strands Relatives Influence of Relatives
Father_Occupation Father’s Occupation Peers Peer Influence

Socio-Economic
status of the family
Mother Occupation Mother’s Occupation Proximity Proximity of School
Mother _educ_attainment Mother’s Education Job_opportunities Prestige of career
Final Grade Cum}llative Grade
- Point Average

Father educ_attainment  Father’s Education  Socio_economic_status

3.3. System architecture
The system architecture of the proposed system as shown in figure 1 presented data from students and
other factors associated to their decision as filtered using feature selection techniques to select the best
attributes and prepare those data as crisp inputs before inputting in a fuzzy inference system. To make
the data become fuzzy inputs, fuzzification process takes place as these inputs transform into grades of
membership for linguistic terms of fuzzy sets. Rules now in the fuzzy inference will be evaluated and
combined all these rules using fuzzy set operations to obtain a final result and defuzzified to obtain the
final crisp output as the appropriate recommendation which the advisor as counselors will give to the
student. T .

Student Data as Factors

—_—
Demographic
Feature Selection

——————» (Com,GR/IG, Relief,
Personal
Symm)
—f
School

Inference
Engine

}

Deffuzification

Filtered Attributes/
Crisp Inputs

N

) i s u
FUOY Recommendation

Advisor

Figure 1. System architecture of the proposed career recommendation system

4. Experimental Results

The selected attribute from the different feature selection techniques were, National Career
Assessment Examination (NCAE) result, strands, final grade and interest of the students and these
attributes used as variables in developing the fuzzy inference engine in using Matlab as shown in
figure 2 consisting of four input variables and one output as result.

The four input variables in figure 3 show the different degree of membership with their respective
values and the rule viewer as shown in figure 4 presented 72 rules for the fuzzy model.

The fuzzy inference engine was then evaluated using evalfis and the result was shown in figure 5
where the deffuzification method used is centroid. Here, the four input data are 3 as strands input, 5
for interest, 1 for ncae and 89 as grade which the result as ans is equal to 88.9565 meaning that the
student has 88.95% chance of pursuing their chosen career as related to their current track.
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Figure 2. Fuzzy model with Input Variables
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Figure 3. Degree of membership for four input variables

1_If (strands is ad) and (interest is cn) and (ncae is no) and (grade is fs) then (RESULT is very_low) (1)
2. I (strands is ad) and (interest is cn) and (ncae is no) and (grade is s) then (RESULT is very_low) (1)

3.If (strands is ad) and (interest is cn) and (ncae is no) and (grade is vs) then (RESULT is low) (1)
4_If (strands is ad) and (interest is cn) and (ncae is no) and (grade is o) then (RESULT is low) (1)
5.1f (strands is ad) and (interest is cs) and (ncae is no) and (grade s fs) then (RESULT is very_low) (1)
6. If (strands is ad) and (interest is cs) and (ncae is no) and (grade is s) then (RESULT is very_low) (1)
7.f (strands is ad) and (interest is cs) and (ncae is no) and (grade is vs) then (RESULT s low) (1)__
70.If (strands is ac) and (interest is cs) and (ncae is yes) and (grade is s) then (RESULT is high) (1)
71.If (strands is ac) and (interest is cs) and (ncae is yes) and (grade is vs) then (RESULT is high) (1)
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Figure 4. Fuzzy rules for input variables

>> evalfis([3 5 1 89], a)
ans =
88.9565

Jx>>

Figure 5. Result of evaluation of the fuzzy inference engine
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4.1. Performance Evaluation
The root mean square error (RMSE) and mean absolute error (MAE) are used to measure the
performance of the developed fuzzy model as shown in equation (1) and (2).

)

2

Table 2. Performance Evaluation of the developed model in the dataset

Dataset MAE RMSE
Training Set 2.251 4.482
Validation Set .1927 3.954
Test Set 9857 3.861

Table 2 shows that RMSE as a measure of predictive accuracy decreases the value from the
training set to the test set which means that a smaller value indicates less difference between the
estimated and actual values. Additionally, with the decrease of the RMSE, the predictive accuracy of
the model improves.

5. Conclusion and Future Works

It is presented in this study a fuzzy based recommender system that would help senior high school
students to consider factors associated to their career decision, but since numerous factors are needed
to be considered, feature selection techniques are used to remove irrelevant student attributes so that
the fuzzy inference model will generate reasonable results.

For further works, the proposed system needs to be evaluated for more test sets with the different
set of criteria since the student attributes selected will be changed as the significant factors from real
data will also be changed. It is concluded that a fuzzy based career recommender system is timely and
will be useful for helping the senior high school students under the new education program which is
the k to 12.
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