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Abstract: This research aims to explain the requirements of constructing software intended for the teaching department
of ACLC College of Butuan (ACB) to optimize the course selection process, lessen the academic advisor’s time
and effort, and give an accurate result in academic advising. Course Evaluation Generator (CEG) solved the issues
encountered in course advising: incorrectness in crediting courses, manual automation in generating courses to offer,
and manual evaluation of the remaining courses of a program. The CEG used Tesseract Optical Character Recognition
(OCR) to read text from the academic transcript (TOR) by transforming the text into a digital image. To test the
prototype constantly, this paper used the RAD approach in the development. The system was tested, deployed, and
evaluated by the user respondents. Using the ISO 25010, the weighted mean for accuracy is 3.14 that user-respondents
have strongly agreed to the correctness of generating courses to offer for a student. Even though the system itself has
met the required functions and features using the Tesseract, the respondents and researchers suggest that more advanced
machine learning should be integrated to enhance this study for future research.
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I. INTRODUCTION

Many students do not finish college in several nations.
A survey conducted by PHILAMLIFE in 2017 showed
that only 23% of Filipinos finish college. Financial is-
sues always top the reasons why few students are able to
complete the academic requirements to finish a degree.
Somehow, college transfers found to be a relevant factor
prompting for a longer stay in programs. One study by
[1] listed switching majors as one of the reasons leading
to the college transfer circumstances. Changing of majors
affects how course credits are counted and often need
additional coursework to satisfy the degree requirements.
The significant ineffectiveness in the traditional academic
advising procedure in the tertiary-level nowadays often
resulted in high levels of student disappointment as stated
by [2, 3]. Although the Commission on Higher educa-

tion (CHED) provides policies for course credit to college
transfers still Community Colleges, State Universities and
State Colleges, and other Professional Institutes such as
Private Schools vary in course credit policy. Another issue
is about the course descriptions and credit unit differences
in the course curriculum offered by different schools that
resulted in less course credit. Therefore, it escalates the
probability of the student staying more years in school.
Organizations have long recognized the importance of
automated systems in almost all the transactions within
it. The study of [2] suggested in creating the custom-
made interactive advising modules to allow students to
complete advising-related tasks under the guidance of a
program written by advisers. Automated software/system
has now moved to its rightful place as a key resource.
People are beginning to understand that application pro-
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gram, which automates the manual transactions, is not
just a by-product in conducting business; rather, it fuels
organizational transactions and can be the critical fac-
tor in determining the efficiency and the failure of the
organization.

ACLC College of Butuan (ACB), a member of AMA
Education System, in Butuan City, Philippines is one of
the fast-growing professional institutes in the Caraga re-
gion. A survey in 2016 showed that it had ranked number
two (2) in the most number of enrollees on all ACLC
branches nationwide. Because of the increasing popu-
lation of enrollees every term or semester, the Institute
has made a large scale regarding manpower requirement
[4? ]. Basic school transactions in the enrollment sys-
tem such as subject loading have been fully automated,
yet some related issues existed in the area that affects
school’s efficiency in accepting a vast number of students
in the enrollment period. The manual process in aca-
demic advising had been an issue since then because it
is one of the crucial parts of choosing appropriate course
suitable to be taken by the enrolling student. As a re-
sult, problems encountered in the academic advising have
been specified which are the following: 1) Correctness in
crediting courses; 2) Automation on course credit; and 3)
Evaluation of the remaining courses.

To the most, Course Evaluation Generator (CEG):
An Automated Academic Advising System with Optical
Character Recognition (OCR) is a software application
used for the pre-enrollment process. Hence, the title it-
self explains that automated academic advising works by
analyzing student records of course, grades and earned
units to generate course subjects that are required upon
enrolling in every term or semester. It also has Optical
Character Recognition feature that reads text-image from
a hardcopy of an academic transcript/transcript of records
(TOR) and translates or converts it into a digital text as
input for course analysis.

This research project explains the requirements of
constructing a software intended for the Teaching Depart-
ment of ACB to optimize the course selection process; to
lessen the time and effort spent by the academic advisor,
and to give an accurate result in academic advising.

II. REVIEW OF RELATED LITERATURE
In the advent of flexible curriculum systems in many

Higher Educational Institutions (HEI) and an ever broader
range of courses and programs being offered, there is a
current requirement to ensure that students make the best
usage of obtainable information to make more knowledge-
able decisions regarding their educational plan. In recent
years, academic advising has been an important research

area. The study of [2] presents that there are three models
of academic advising which are the developmental, pre-
scriptive and intrusive wherein advisor is informed by the
purpose of the person in charge for academic advising
and the student. All of the models build an educational
partnership between the student and the advisor. Every
Tertiary-level Institution requires an effective mechanism
in academic advising, to boost the student development,
which is beneficial for enrollment, retention, and rates of
graduation. Several HEI offers academic advising system
intended to aid the students and their advisors endorsed
learning resources; and evaluate degree requirements to
the student’s status towards the anticipated degree. How-
ever, current advising support software tools can enhance
the student-advisor relationship, but never and should not
substitute in-person advising.

The idea of [5] assists the Researcher on assessment
of the current academic advising. It helps the proponent
to visualize the flow of the current advising system and
supports for helping analyze how to solve the problem.

Several applications had been developed in web-
based, or stand-alone applications for academic advising
systems such as [2] which is to provide a reliable interface
for treating the general advisory cases in the particular
degree program offered by the Faculty of Science and
Technology in the University of West Indies. The notion
is to create a web semantic expert system in an academic
advisory. This study [2] gives an impact on the concept
of creating a system like an expert system capable of
assisting the advisor.

The study of [6] highlighted the involvement of the
student to select the applicable courses to enroll. The
authors developed a Self-advising system that upholds
the participation of the student in the academic advising,
although the role of the human advisor is not substituted
the involvement of the in-person advising, it helps the
person who desires to enroll to interact with the system,
which is a web-based system powered by JSON. Another
web-based application is the study of [7] that uses Neuro-
Fuzzy System as a method to design an online course
advisory. The authors believed that the course advisor
should comprehend the student’s requirements, concern,
and other relevant reasons. Therefore, connection with
the course advisor is a contributing factor in an effective
academic advisory. The study [8] designs a new model
for e-Academic advising system for the web-based ap-
plication. They proposed a model that composed of the
complaint process, evaluate the procedure and suggestion
process which aiming the system to support and facilitate
the student.

The studies [6, 7, 8, 9] helps the Researcher on how
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significant the intervention of the student and the aca-
demic advisor in producing better course advice. The
interactions of both parties showed importance in the
procedure. Most of their system is developed in an online-
based application, yet the application can also be designed
for a desktop application.

Much advancement has been establishing efficient
methods in academic advising like [10] that used an al-
gorithm as a technique for constructing a decision tree
towards academic advising. They developed a system
that will endorse to the student the appropriate course to
enroll in checking likenesses between the course taken
by the student and the store course in each department
and also [10] used the rule-based expert system to design
an expert system for academic advisory. This method
comprises the framework of a knowledge base and a rule
interpreter in resolving problems in the inaccuracy of ad-
vising. The study [11] created a prototype for introducing
a computerized approach for the procedure of academic
advising. The authors used an Object-Oriented Approach
and Rule-based prototype dedicated to assisting the new
and incoming students to choose the most suitable major
course and even the most suitable institution they can
enroll.

The advancement of [11, 10, 12] studies have great
results in improving the efficiency of producing better
course advice. The authors used different algorithms,
methods, and approach in creating a prototype. Their
studies help the Researcher to be opened-up in the possi-
bility that academic advising can be developed in many
technologies and advancements like the integration of
[13] in the academic advising.

The advent of text-reading technology can contribute
to active academic advisor such as the used of Optical
Character Recognition. Integrating this relevant technol-
ogy can improve the automation. Furthermore, many
studies had been conducted for text-reading. Like [14]
which presented a study which Optical Character Recog-
nition (OCR) used to detect text. [13] presented a result of
a survey paper on the reliability of OCR. This method al-
lows the machine to automatically identify the characters

through mechanical or electronic conversion of scanned
images of handwritten, typewritten or printed text into
digital or machine-encoded text. The review presented
that OCR is useful for applications that are relevant in
the area of character recognition. Implementations of
OCR like [15] that used Optical Character Recognition
technology to read and trace the E-code of a product that
is of halal. A study that develops a mobile application
to get the E-code of the halal products to identify the
additives being used in the manufacturing. [16] also de-
veloped a project with different techniques that the OCR
can be used such as Maximally Stable Extremal Regions
(MSER) that is used for numerous applications like traffic
sign detection and number plate detection. [17] imple-
mented the License plate recognition application using
EmguCV using the OCR.

The study [13, 15, 16, 17] are implementations of
optical character recognition which gave the substantial
support that this technology is helpful upon designing the
concept of academic advising. OCR is entirely not new
in the field of computing yet no single study integrates
this technology in solving the problems in the traditional
way of academic advising system.

III. METHODS AND MATERIALS
In the development of this paper Rapid Application

Development (RAD) approach was used because there
is a constant testing of the prototype needed. The frame-
work of the study shows how the system works.

In Fig 1 the components of the system architecture,
the concept of this system is to create an automated an au-
tomated Academic Advisory for students in every term or
semester. The system will generate results by either of the
two inputs: the user input from Academic Advisor which
uses records from Student Evaluation Records (contain-
ing earned units and grades); and input from extracted
text from the scanned image of a Transcript of Records.
Both input types will undergo the process of system’s
course advisory through the policy and procedures for
giving a suitable course.

The following are the components of the system:
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Fig. 1. The Framework of the study

A. Image of the Transcript of Records

Copy of the transcript of record is called the academic
transcript which lists the earned course description, cor-
responding units with grades obtained by the student. It
shows whether the student was able to pass or failed the
course. The image is the substantial input which needs to
be scanned to extract its text to initiate the process.

B. Optical Character Recognition

Optical character recognition (OCR) is a method used
to convert printed text into editable text. OCR is very suit-
able and standard methods in various applications. The
correctness of OCR can be very reliant on the text pre-
processing and segmentation algorithms. Occasionally it
is challenging to retrieve text from the image because of
different size, style, orientation, the complex background
of the image, etc. This project applied Tesseract OCR in
the system for text extraction. The OCR can extract text
from scanned images of typewritten text. There are four
essential techniques in constructing the OCR:
1) Preprocessing: Overall function for this is to scan
and recognize the processed image and transform into
bitmap file or binary matrix from its original text. The
text analysis and procedures apply in each section of the
text image into line and characters.
2) Self-learning: Current OCR systems have this util-
ity to improve the knowledge when an unknown charac-
ter is encountered; character recognition is based on the
database formerly built in, which comprises the vital fea-
tures related to the characters which are identified already.
It is required that the database can self-expand further,
and more new characters are encountered to increase the
recognition capacity. It is implemented by adding new

characters features and their human-given values into the
database.

3) Recognition: This is the central portion of the pro-
cess. It gets input character and compares these features
from those stored in the database. If the features are
matched or nearly matched, the input character is catego-
rized into a class within the standard features on it . The
classification frequently falls into numerous phases. The
last phase is called final classification while others are
called broad classification. After the final classification,
and individual character is sorted as a result.

4) Post-processing: The ASCII text containing both the
recognized and unidentified characters usually requires
editing and revision. The purpose of this step is to change
and correct mistakes, as they commonly appear after the
recognition phase, and give their meaning (ASCII charac-
ters) to the unidentified characters.

C. Text Extraction

Text extraction is the process used after the OCR. It
merely transfers the text into an array. The used of Reg-
ular Expressions is integrated with this step. A regular
expression is a fundamental concept in computer science
used for matching strings of character such as texts com-
ing from TOR.

D. Course Advising Policy

It refers to the policy implemented in ACB. This pol-
icy is in adherence to the CHED standard policies on
how courses are credited in an institution. It is the rule
being set in the framework to allow or permit the course
to credit.
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E. Database
The database in the framework is served as the repos-

itory. The essential part for the process is it stores the
dynamic set of curriculum for a particular program be-
ing offered in the HEI. It also stores the courses, grades,
and units which needed to be checked upon crediting the
course.

F. Generated Results
The generated results are the output of the framework.

It is the outcome of the academic advising.

G. Input academic records
This is the portion the grades are stored in the system.

H. User
It is the end-user of the system. It refers to the inter-

vention of the academic advisor to the system.
Table 1 shows that the total number of respondents

is fifteen (15) people. These people are the front-liners
in the enrollment process: the School registrars and its
staff; the Dean and the Program heads who manage the
courses in each respective Programs; and the members of
the Faculty in Teaching Department.

TABLE 1
DISTRIBUTION OF RESPONDENTS

Respondent N Percentage
School Registrar & Staff 3 20%
Dean and Program Heads 5 33.33 %
Faculty & Staff 7 46.67%
Total 15 100%

IV. RESULTS AND DISCUSSION
A. Specimen of the Transcript of Records

Fig 2 displays the specimen of scanned images (from
left to right) of TOR from ACLC College of Butuan

(Butuan City), San Pedro College (Davao City), Philip-
pine Electronics and Communication Institute of Technol-
ogy (Butuan City), and University of the City of Manila
(Manila).

 Fig. 2. Sample TOR
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B. Result of the Image Specimen using the CEG Appli-
cation

In Fig 3 After importing and reading this image from
the file, there were twenty-seven (27) courses read and

existed both in the specimen’s texts and in the selected
program (BSCS) of the curriculum.

 Fig. 3. Sample TOR

 
 

 

Fig. 4. Course with a required course (pre-requisites)
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Fig 4 shows the course College Algebra has updated
its grade from passed to failed grade. In the bottom figure
in its bottom-left list container courses such as Fundamen-
tals of Accounting 1, Business Statistics, and Mathemat-
ics of Investment was removed automatically from the
generated course advice list container because College
Algebra is a required course for this program.

V. ANALYSIS OF THE RESULTS OF THE
SCANNING

Table 2 shows the result of the testing of the image
specimen. The scanning fluctuates in the different test
result. Some of the reasons is that transcript of records
on different Higher Education have different structure
especially in tabulating of text and letters; and also, in
putting the logo and abbreviation of the school name in
the background as an in-place watermark.

TABLE 2
TEST RESULT TABLE

Image Specimen Read Course Unread Course Findings of Unread Course
Image A 27 0 N/A
Image B 4 0 N/A
Image C 7 0 N/A
Image D 0 1 Poor Image Quality

VI. CONCLUSION AND RECOMMENDATIONS
The study showed that by combining the image pro-

cessing technology of Optical Character Recognition en-
gines with the institutional policy of course crediting, an
automated course generator was developed. The OCR
read text from scanned images and the internal policy
performs the evaluation through course comparison us-
ing the curriculum data of course description, grades,
pre-requisites, and credit units. This integration consti-
tuted the vital components in the implementation of the
CEG software. The study was able to produce a dynamic
course advisory for programs offered by the academic
institution. Even if schools offered different course de-
scriptive titles in their curriculum, the used of regular
expressions helped the implemented software to query
the substrings of the course name being searched resulting
to trace similar course title to credit.

The study concluded that crediting courses from
the scanned image of TOR is feasible using the right
policy and text image quality acquisition. A weighted
mean of 3.41 interpreted as “strongly agree” by the user-
respondents of the system with regards to the accuracy in
generating course advice. This means that CEG software
has met the requirement and its features are all opera-
tional, functional, and provides an accurate result. Even
though the system itself has met the required functions
and features using the Tesseract the Respondents and
Researchers suggest that more advanced machine learn-
ing should be integrated to enhance this study for future
research.
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