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Abstract - In outcomes-based education (OBE),  the 

design of the curriculum, syllabus, teaching and learning 

strategies, and assessment should  be  ñconstructively 

alignedò with the student performance, which are called 

ñoutcomes.ò To effectively ensure that the course learning 

outcomes are achieved, the students must be engaged in the 

learning process. The engineering instructor must not simply 

resort to blackboard teaching but must employ innovative 

learner-centered activities. This paper presents the course 

design in the course on Matrix Theory of Structures which 

follows an OBE framework. A variety of examples on 

teaching-learning activities and assessment tasks were 

employed to achieve the intended course learning outcomes 

and the targeted student outcomes on application of 

mathematics and engineering sciences in solving civil 

engineering problems using modern engineering  tools.  

Direct and indirect assessments show that the intended 

student outcomes were achieved. 

 

Keywords ï outcomes-based education, civil engineering, 

matrix structural analysis, engineering education 

 

 
I. INTRODUCTION 

 

Outcomes-Based Education (OBE) is an ñeducational 

model in which the curriculum and pedagogy and 

assessment are all focused on student learning outcomesò 

(Driscoll & Wood 2007 p.4). Outcomes-Based Education 

is now accepted as a framework in the accreditation of 

Engineering Programs. The ABET in the US adopts its 

ñEngineering Criteriaò, which basically follows the OBE 

framework. Similarly, the Washington Accord, which 

recognizes substantial equivalence in the accreditation of 

qualifications in professional engineering for the member 

countries, also adopts a similar criteria. As a result, 

various studies have been conducted by engineering 

educators on how to effectively implement an OBE 

framework in engineering schools. It is a new paradigm in 

engineering education which is aimed at improving 

learning [1] and to meet accreditation needs [2]. In the 

Philippines, the Commission on Higher Education and the 

Philippine Technological Council (PTC) takes the lead in 

promoting OBE as the framework for the accreditation of 

engineering programs. 

 
The key to OBE is the achievement of outcomes. In 

OBE, the outcomes are first defined and then the design 

of the curriculum including the teaching/learning 

activities  (TLAs)  and  assessment  tasks  (ATs)    follow. 

Each engineering program has a set of program or student 

outcomes (SOs). Program or student outcomes are narrow 

statements that describe outcomes (knowledge, skills, 

abilities, values) of what students are expected to know 

and be able to do by the time of graduation. The OBE 

framework in the BSCE courses was implemented at De 

La Salle University ï Manila starting in AY2010-2011 

when the course syllabi were converted to OBE format. In 

the design of the OBE syllabi, the program or student 

outcomes specified by the Commission on Higher 

Education (CHED) Policies and Standards (CHED CMO 

29 s2007) for the BSCE program. 

 
This paper presents the course design in the 

TSTRUC3 (Matrix Theory of Structures) which is a three- 

unit course in the BSCE curriculum. The course syllabus 

will be described including the various TLAs and ATs 

adopted in order that the specific student and course 

learning outcomes can be achieved. 

 

II.  COURSE DESIGN 
 

A. Learning Outcomes 

 
TSTRUC3 which is the course on ñMatrix Theory of 

Structuresò is the last course among the structural analysis 

courses in the curriculum before students take the 

structural design courses. This course focuses on the 

matrix analysis of statically determinate and 

indeterminate trusses, beams and frames for internal 

forces and displacements using the Direct Stiffness 

Method, which is the method used in most  computer- 

aided structural analysis programs. 

 
The Course Learning Outcomes or simply LOs are 

the key in the design of the course content, selection of 

teaching/learning activities (TLAs) and adoption of 

assessment tasks (ATs). To effectively ensure that the 

course learning outcomes are achieved, the students must 

be engaged in the learning process. The OBE principle 

which states ñwhatôs important is not what you teach, itôs 

what they learnò should be a guiding principle in the 

selection of TLAs. Thus, the teacher must not simply 

resort to ñchalk and blackboardò teaching but must 

employ also innovative and student-centered teaching and 

learning activities that will stimulate and challenge the 

minds of the students to create and integrate knowledge 

about the course content and intended learning outcomes. 

TLAs must be aligned with the course learning  outcomes 
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and the student outcomes. TLAs must also address the 

different levels of Bloomôs Taxonomy of cognitive 

thinking ï the lower level thinking skills like 

remembering, understanding, and applying and the higher 

level thinking skills like analyzing, evaluating, and 

creating. 

 

In the OBE hierarchy of outcomes where the  

Expected Lasallian Graduate Attributes (ELGA) is at the 

top, the course learning outcomes of each course is at the 

bottom level. To assure the achievement of SOs, the LOs 

must specify tasks, skills, knowledge and values that 

students must achieve upon completion of the course. The 

LOs must also be aligned with specific SOs to assure the 

attainment of the outcomes at the program level as shown 

in Fig. 1 

 
ELGA  STUDENT OUTCOMES 

(SO) 
LEARNING OUTCOME 

(LO)  

Creative &  SO-A. An ability to apply LO1: Derive the stiffness 

Critical knowledge of mathematics, matrix equations of 

Thinker physical sciences, engineering structures (truss, beam, 

 sciences to the practice of civil frame) in 2D and apply the 

Reflective engineering. direct stiffness method to 

Lifelong  solve for reactions, 

Learner  displacements and internal 

  forces. 

 SO-K. An ability to use the 

appropriate techniques, skills 

and modern engineering tools 

necessary for the practice of 

civil engineering. 

LO2: Implement the matrix 

direct stiffness method using 

advanced computing tools 

and compare the results with 

a structural analysis 

software. 

 SO-E. An ability to recognize, 

formulate, and solve civil 

engineering problems. 

LO3: Apply the Direct 

Stiffness Method in the 

modeling and analysis of 

special types of structures 

Fig. 1.  Alignment of Outcomes 

B..  Learning Plan 
 

The course syllabus is a guide or map on how to achieve 

the student outcomes. An important part of the syllabus is 

the ñLearning Planò where appropriate TLAs are listed for 

each meeting to guide the instructor on the course 

delivery. To realize the attainment of the outcomes, we 

must be guided by the Constructive Alignment Principle 

proposed by Biggs [3] which is an OBE principle that 

emphasizes the need ñto set up an environment that 

maximizes the likelihood that students will engage in the 

activities designed to achieve the intended outcomesò [3]. 

The TLAs for each meeting are listed to guide the teacher 

on what activities will be done for each meeting. Fig. 2 

shows a part of the learning plan. 

Fig. 2.  Sample Learning Plan 

C. Teaching and Learning Activities 

 
To achieve the intended course learning outcomes, 

various teaching and learning activities and strategies 

were adopted during the term. Among these activities and 

strategies are: 

 
(a) Yahoo Group. At the start of the term, the students 

are required to join the Yahoo group for the course as 

shown in Fig. 3. All the powerpoint slides and references 

are uploaded in the Yahoo! Group files section for the use 

of the students. The Yahoo group is also used for quick 

communication to the students. Announcements and the 

class record are posted for their reference. 

 

 

Fig. 3.  Yahoo Group Page 

 
(b) Digital Notes. Blackboard and multi-media-based 

(Powerpoint and video) lectures are necessary to 

introduce the theory and present sample applications to 

the students. Obviously, lectures are teacher-centered and 

students act as passive listeners. However, the teacher 

must engage the students during these lectures by 

informing the students not to copy the notes during 

lectures and by practicing active learning. The present 

practice now in classrooms is that students take photos of 

the blackboard lectures using their smart phones after the 

lecture. We will refer to these blackboard lectures as 

Digital Notes (Fig. 4). Powerpoint presentations, on the 

other hand, are uploaded in Yahoo! Group which can be 

accessed by the students. 

 

 

Fig. 4.  Digital Notes 

LO  Wk  Mtg  Topic Learning 

Activities 

LO1 1 1 Course  syllabus; 

Review of matrix 

algebra : addition, 

multiplication, transpose 

¶ Review 

LO1  2 Review of matrix 
algebra: determinants, 

inversion, system of 

equations, partitioning 

¶ Lecture 

¶ Problem 

solving 

LO2 2 3 Matrix operations using 

Using Microsoft Excel 
¶ Hands-on 
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LO3 Case Study (Group Work)  
Total 100% 

(c) Microsoft Excel Hands-on Tutorial . TSTRUC3 

involves rigorous use of matrix operations. In the analysis 

of complex and large structures, the size of the matrices 

are too large that a simple calculator will not be practical 

to use. Hence, a readily available commercial software 

with matrix operations such as Microsoft Excel will be 

very useful in completing the requirements in the course. 

Many students are not familiar with the matrix operations 

capability of Microsoft Excel. Hence, one session is 

allotted for hands-on tutorial for the students to be able to 

apply matrix algebra (addition, multiplication, inversion) 

in solving the matrix problems. During this session (Fig. 

5), the students bring their laptop computers and simple 

exercises on matrix algebra are provided for them to  

solve. 

 

 

Fig. 5.  Hands-On Tutorial 

(d) Survey Monkey. At the end of the term, an online 

indirect assessment is conducted through Survey Monkey, 

an internet-based survey that provides limited free  

service. An indirect survey is aimed to assess  the 

studentsô perception on their learning experience during 

the term. The result of the survey is discussed in the 

section on Outcomes-Based Assessment. 

 
D. Assessment Tasks 

To effectively assess the achievement of the 

outcomes, teaching and learning activities (TLAs) and 

assessment tasks (ATs) must be aligned with the student 

outcomes (SOs) and learning outcomes (LOs). The 

requirements for the course which are used to obtain the 

general average of each studentôs grade are as shown in 

Fig. 6. 

Fig. 6.  Course Assessment 

LO1 expects the students to be able to ñderive the 

stiffness matrix equations of structures (truss,  beam, 

frame) in 2D and apply the direct stiffness  method  to 

solve for reactions, displacements and internal forces.ò 

This learning outcome addresses SO-A which is ñan 

ability to apply knowledge of mathematics, physical 

sciences, engineering sciences to the practice of civil 

engineering.ò The achievement of this outcome is  

assessed through written exams (long quizzes and a final 

exam). In these exams (Fig. 7), students analyze simple 

structures manually with the aid of a calculator using their 

knowledge of matrix algebra learned in advanced 

mathematics and basic structural analysis tools learned in 

courses such as Engineering Mechanics, Strength of 

Materials and Theory of Structures 1 & 2. The raw scores 

of the exams are used to assess the achievement of the 

learning outcome. 

 

Fig. 7.  Final Exam Solution 

 
LO2 requires the students to ñimplement the matrix 

direct stiffness method using advanced computing tools 

and compare the results with a structural analysis 

software.ò The learning outcome addresses SO-K which 

is ñan ability to use the appropriate techniques, skills and 

modern engineering tools necessary for the practice of 

civil engineering.ò To assess this outcome, Problem Sets 

are assigned to be completed by the students.  The 

problem set consists of analysis of various  structures 

using the direct matrix stiffness method using manual 

techniques and computer tools. The software, GRASP or 

SAP2000 will also be used for comparison with the 

manual solutions. Some problems must be completed 

individually and other problems must be completed by a 

group. A problem set usually has three parts: 

Learning 

Outcome 

Assessment Task Percentage in 

Final Grade 

LO1 Long Quizzes No. 1 and No. 2 40% 

LO1 Final Exams 15% 

LO2 Problem Sets No. 1 & No. 2 
(Individual Work) 

30% 

LO2 Problem Set No. 3 (Group 
Work) 

 

15% 
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1. Part 1 ï Matrix Formulation (Manual Computation) 

2. Part 2 ï Solution (Microsoft Excel) 

3. Part 3 ï GRASP/SAP2000 Solution for comparison 

 
Problem Set No. 1 (Trusses) and No. 2 (Beams) are 

required to be completed by the students individually. The 

problem is unique among the students since some 

parameters in the problem depends on the ID number of 

the student as shown in Fig.8. Part 1 in Fig. 9 

demonstrates the knowledge on Matrix Theory of 

Structures. Parts 2 and 3  are aligned to SO-K on the use 

of modern engineering tools. Part 2 in Fig. 10 

demonstrates the ability of the students to use a generic 

computer software (Microsoft Excel) in performing the 

necessary matrix operations to obtain the required  

outputs. Part 3 in Fig. 11, on the other hand, demonstrates 

the ability of the students to use a computer-aided 

structural analysis software (GRASP or SAP2000) in 

modeling and analysis of structures. The software results 

are also used for comparing the results obtained using the 

direct stiffness method with the aid of Microsoft Excel. 

 

 
Fig. 8.  Problem Set No. 1 

Fig. 9.  Part 1 of Problem Set 1 

 

 
 

Fig. 10.  Part 2 of Problem Set 1 

 

 
 

Fig. 11.  Part 3 of Problem Set 1 

 

 

A Group Problem Set No. 3 (Frames) is also required. 

In Problem Set No. 3, the class is divided into groups of a 

maximum of three members. Since this problem set is a 

group work, there will be more problems and the 

structures are more complicated as shown in Figure 3. 

Moreover, the methods learned in the prerequisite course 

TSTRUC2 are also required to be used for comparison 

purposes. Group problem solving has advantages and 

disadvantages. One disadvantage of group work is that 

there will be ñridersò or students who may not   contribute 
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to the group work and yet they earn the credit. However, 

based on past studies, the benefits to learning weigh more 

than the negative effects. Problem solving completed by 

teams can be effectively realized by cooperative learning. 

Felder and Brent refers to cooperative learning (CL) as 

students working in teams on an assignment or project 

under conditions in which certain criteria are satisfied, 

including that the team members be held individually 

accountable for the complete content of the assignment or 

project. Advantages of cooperative learning are weak 

students are encouraged not give up when working 

cooperatively, strong students when they teach the weaker 

students find gaps in their learning, students working  

alone sometimes tend to delay their work but when they 

know that others are counting on them, they are motivated 

to do the work in a timely manner. 

 
LO3 expects the students to ñapply the Direct  

Stiffness Method in the modeling and analysis of special 

types of structures.ò This outcome addresses SO-E which 

is ñan ability to recognize, formulate, and solve civil 

engineering problems.ò This learning outcome also 

addresses the expected graduate attributes on lifelong 

learning and communication since the requirement will be 

a Group Case Study where the students will engage in 

research and write a report and present the results orally 

in class (Fig. 12). The Case Study is an application of the 

direct stiffness method in the modeling and analysis of 

special problems or special types of structures. Among the 

special topics are temperature and fabrication errors in 

plane trusses, thermal effects on beams, combining 

different elements (frames with bracings), elastic supports 

in beams, inclined supports, internal hinges, 

substructuring, static condensation, non-prismatic 

sections, plane grids and space trusses. 

 

 
Fig. 12.  Oral Report of a Case Study 

 
III.  OUTCOMES-BASED ASSESSMENT 

It must be noted that grades are not directly used in 

assessing the achievement of learning outcomes in the 

course and program level. There are two ways of 

assessing the attainment of outcomes: direct and indirect 

methods. Direct assessment is based on an analysis of 

student behaviors or products in which they demonstrate 

how well they have mastered learning outcomes. In this 

course, the raw scores of the long quizzes, final exam, 

problem sets and the case study are used to assess the 

specific learning outcomes of the course as described in 

the section on Assessment Tasks and shown in Fig. 13. In 

outcomes-based assessment, a target in percent is set for 

the number of students who meet a target score. In 

TSTRUC3 with three sections (total of 135 students), the 

target percent is that 70% of the students will get a score 

of 70 or higher. For this term (3 AY 2014-2015), the 

performance for the long quizzes (46.7%) did not meet 

the target of 70% but the performance for finals (77%) 

was on target as shown Figure 10. The possible reason for 

unsatisfactory performance for the long quizzes is  the 

very short time allotted for the long quizzes. The course 

meets only for one hour twice in a week and the long 

quizzes is scheduled in one class meeting meaning a long 

quiz is allotted only one hour. A review of the type of 

scheduling of the long quiz may be necessary ï probably 

the long quiz can be divided into two parts (one hour for 

each part) in order that more time can be spent for the 

long quizzes. As for the final exam, the student have 

enough time since three hours are allotted. The final exam 

is a better method than the long quizzes in assessing the 

achievement of the learning outcomes, since it is a 

summative assessment task, unlike the long quizzes which 

is formative. The formative long quizzes, take-home 

problem sets and group case studies contribute to the 

mastery of the required skills and knowledge needed in 

the final exam. Hence, it can be concluded that LO1 was 

achieved. 

 

 

Fig. 13. Number of Students in Percent with Scores ů 70 for 

Case Study (CS), Problem Sets (PS), Finals and Long Quizzes (LQ) 

 

Indirect assessment, in the form of a survey was 

conducted online using Monkey Survey to determine the 

studentsô perceptions about their learning experience. The 

indirect assessment task is a survey wherein the students 

respond to a question and choose among the following 

choices: (a) ñStrongly agreeò, (b) ñagreeò, (c)    ñneutralò, 

(e) ñdisagreeò, and (e) ñstrongly disagree.ò Fig. 14 shows the 

survey results regarding to a question related to the  
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use and importance of matrix algebra in structural 

analysis. It can be observed that there is a positive 

perception (combined strongly agree + agree responses) 

among students on the use and importance of matrix 

algebra in TSTRUC3 after taking the course from 31% in 

Fig. 14a (Before taking the course) to 95% in Fig. 14b 

(After taking the course, students can apply matrix 

algebra to structural analysis). 

 

 

 

 

 

 

 

 
Figure 15a. Survey Results on the Use of Microsoft Excel 

 

 

 

 

 

 

 
 

Fig. 14a. Survey Results on Use and Importance of Matrix Algebra to 

TSTRUC3 

 

 

 

 

 

 

 

Figure 15b. Survey Results on the Use of Microsoft Excel 

 

Figure 15 shows the survey results on the studentsô 

perception on their skills on the use of Microsoft Excelôs 

matrix operations before and after taking the course. A 

positive improvement for the combined responses 

(strongly agree and agree) is observed from 41% in Fig. 

15a to about 86% to Fig. 15b. 
 

Fig. 14b. Survey Results on Use and Importance of Matrix Algebra to 

TSTRUC3 

IV.  

CONCLUSION 

This paper presented the course design in a 

TSTRUC3 (Matrix Theory of Structures) which follows 

an OBE framework. A variety of examples on 

Teaching/Learning Activities (TLAs) and Assessment 

Tasks (ATs) were employed to achieve the intended 

course learning outcomes and the targeted student 

outcomes of the program. The examples illustrate how 

OBE can be implemented in the course level with the 

ultimate objective of achieving the various student 

outcomes of the civil engineering undergraduate program. 

The direct assessment tasks show that the learning 

outcomes and the associated student outcomes were 

achieved since they met the target standards of 70%. For 

continuous improvement, however, the assessment   using 
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long quizzes may have to be reviewed so that even formative 

assessments can meet the target. The indirect assessment in the form of a 

survey shows a positive perception among students regarding their 

learning experience in TSTRUC3. 
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Abstract - This paper describes the process that the 

DLSU-GCOE undertook to institute a Program Level 

Outcomes Based Quality Assurance (OBQA) Process. The 

first stage involved the organization of the GCOE Quality 

Assurance Office (QA)where a Director  was  assigned  to 

plan and lead in the process. Each department also identified 

a quality coordinator that will manage the programôs  QA 

and accreditation matters. The second stage was the 

familiarization of the OBE concept and process of all faculty 

members. Seminars and workshops at the college and 

departmental level were conducted. The third stage involved 

the joint effort of all faculty members in the different 

programs to identify key elements in the OBE framework. 

Finally, the last stage included the gathering of evidences   

and evaluation for further improvement. Some lessons 

learned were enumerated in this paper after the initial 

implementation of the Outcomes Based process. 

 

Keywords ï Engineering Education, Outcomes-Based 

Education, Quality Assurance, Continuous Quality 

Improvement, Outcomes-Based Assessment 

 

 
I. INTRODUCTION 

 

The internationalization of higher education indirectly 

compelled higher education institutions (HEIs) to engage 

in quality assurance. UNESCO defined quality assurance 

as ñan ongoing, continuous process of evaluating 

(assessing, monitoring, guaranteeing, maintaining and 

improving) the quality of higher education systems, 

institutions or programmesò. Recognition refers to the 

acceptance of a foreign certificate, diploma or degree of 

higher education as a valid credential by the competent 

authorities and the granting to its holder the same rights 

enjoyed by persons who possess a national qualification 

for which the foreign one is assessed as comparable [1]. 

 
In the Philippines, the Commission on Higher 

Education (CHED) is the government body that is 

mandated to promote relevant and quality education [2]. 

There are five accrediting bodies in the Philippines, 

namely; (1) Philippine Accrediting Association of 

Schools, Colleges and Universities (PAASCU) (2) 

Philippine Association of Colleges and Universities 

Commission     on     Accreditation     (PACU-COA)    (3) 

Association of Christian Schools, Colleges and 

Universities Accrediting Agency, Inc. (ACSCU-AAI) (4) 

Accrediting Agency of Chartered Colleges and 

Universities of the Philippines (AACCUP), and (5) 

Association of Local Colleges and Universities 

Commission on Accreditation (ALCU-COA) (Ruiz & 

Junio-Sabio, 2012). The accreditation levels provided by 

these organizations are used by CHED in determining 

Centers of Excellence and Centers of Development in 

different programs. 

 
In the field of engineering, the Accreditation Board of 

Engineering and Technology (ABET) accreditation 

provides assurance that the program meets the quality 

standards established by the profession. This non-profit 

organization is based in the US and is run by professional 

organizations. The focus of ABET is not on compliance 

but on continuous improvement. 

 
In the Philippines, there are two universities that have 

been granted ABET accreditation. In 2013, DLSU  

decided to pursue a plan for ABET accreditation in order 

to make its engineering programs internationally 

recognized for quality. The Gokongwei College of 

Engineering (GCOE), on the other hand, believes that the 

process of continuous improvement (CQI) promoted by 

the ABET framework is just as important as the actual 

accreditation. The preparation allows the faculty 

members to assume a critical stance on their current 

teaching practices and student learning strategies 

especially in the method of assessment. 

 
This paper summarizes the program level Outcomes- 

Based Quality Assurance (OBQA) process [3] developed 

by the Gokongwei College of Engineering with the aim of 

improving the performance of the students based on 

identified Student Outcomes. The paper discusses the 

organization of the GCOE Office and the trainings 

conducted to further understand the OBE Framework to 

be adopted by the college. The identified Program 

Educational Objectives (PEOs) and Student Outcomes 

(SOs) adopted by the different programs are also  

explained together with the forms developed to facilitate 

the assessment and evaluation process. Finally, challenges 

and lessons learned during the process are discussed. 
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Program Level Assessment at DLSU Gokongwei College of Engineering 
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II.  PROGRAM LEVEL OBQA PROCESS 

DEVELOPMENT 
 

This section discusses the process that the GCOE- 

DLSU had undergone to institutionalize the OBQA 

process in the college. It involved the organization of a 

GCOE QA office that championed the OBQA process. It 

is then followed by the development of the OBQA 

framework together with the assessment and improvement 

plan for each program of the college. 

 

A. Organization and Training 

 
There is a need for an office in the college that will 

manage all the documents and implementation of the 

OBQA process. The establishment of a GCOE QA office 

is essential in this case with a GCOE QA Director as the 

head. The office was placed in-charge of all accreditation 

efforts that will be identified by the different engineering 

programs. The structure of the GCOE QA office is shown 

in Fig. 1. The GCOE QA office is directly under the Dean 

of the college, although it also coordinates with the 

university level QA office for synergy of activities and 

budgeting. Each engineering program had a Quality 

Coordinator that will facilitate the process in the program 

level. The Quality coordinators receive honorarium for 

their special tasks as QA committee members. 

 

 
Fig. 1.  GCOE QA Office Structure 

 
After the organization of the GCOE QA Office, the 

GCOE QA Director scheduled and conducted training 

workshops for the Quality Coordinators, Chairs and Vice 

Chairs of the different departments. This ensured  that 

each department has at least three QA champions. After 

the training, the quality coordinators were tasked to echo 

the training/workshop to their respective departments with 

the Chairs and Vice Chairs helping out in the process. 

With the training given by people in the same engineering 

program, the faculty members were able to relate better to 

the OBQA concepts. This also created a sense of 

ownership among faculty members in the OBQA process 

especially when crafting the specifics of the program level 

assessment. At the same time, specific specialization and 

uniqueness of the programs can be incorporated in the 

program level assessment. 

 

B. Framework Development 

 
The Outcomes-Based Quality Assurance Process of 

DLSU GCOE is hinged on three concepts as shown in 

Fig. 2: (i) Outcomes-Based Education (OBE), (ii ) 

Outcomes-Based Assessment (OBA) and (iii) Continuous 

Quality Improvement (CQI). These three concepts will be 

discussed in the succeeding subsections. 

 

 

 
Fig. 2.  GCOE OBQA Framework 

 
Outcomes-Based Education (OBE) 

Outcomes-Based Education is an ñeducational model 

in which the curriculum and pedagogy and assessment are 

all focused on student learning outcomesò [4]. Outcomes- 

Based Education is now accepted as a framework in the 

accreditation of Engineering Programs. The principles of 

Outcomes-Based Education (OBE) can be summarized in 

Fig. 3. In OBE, the outcomes are first defined and then 

the planning and delivery of all courses in the curriculum 

follows. Course design includes syllabus writing and 

using a variety of teaching and learning activities (TLAs) 

and assessment tasks (ATs) to achieve the outcomes. In 

defining the outcomes, a hierarchy must be followed,  

from the university vision-mission at the top, followed by 

the expected graduate attributes. PEOs, SOs and LOs. 

 

 
Fig. 3. OBE Framework [5] 

 
The expected graduate attributes (EGAs) must be 

consistent with Universityôs vision and mission. The 

EGAs are characteristics or qualities of students of a 

university upon graduation. De La Salle University  refers 
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to these attributes as Expected Lasallian Graduate 

Attributes (ELGA). ELGA emphasizes on four qualities 

Lasallians should embody upon graduating from the 

University: (a) Creative and Critical Thinker, (b) 

Effective Communicator, (c) Reflective Life-long  

Learner, (d) Service-Driven Citizen. 

 

To achieve the ELGAs, each program in the 

University must define a set of Program Educational 

Objectives (PEOs). PEOs are broad statements that 

describe what graduates are expected to attain within a 

few years (usually five years) after graduation. For the 

GCOE, each engineering program defined three PEOs 

which have common objectives: (a) Leadership in the 

Profession, (b) Life-Long Learning, and (c) Social 

Responsibility. These PEOs were formulated in 

consultation with stakeholders (students, parents, alumni 

and industry advisers). For example, the PEOs of the 

Electronics and Communications Engineering Program 

and their alignment to the ELGAs are shown in Table 1. 

 
TABLE I. PEOs for BSECE Program 

specific student 

 
Fig. 4. Common Student Outcomes in Engineering Programs 

 
outcome can be classified into three levels: (a) 

Introductory or Level 1, (b) Formative, Reinforced, 

Enabling or Level 2, and Summative, Emphasized, 

Demonstrative or Level 3. A sample curriculum mapping 

for some courses in the BSCE program is shown in Table 

II.  
 

TABLE II. Curriculum Mapping 

 

 

 

 

 

 

 

 

 

 

To achieve the PEOs, each program must define a set 

of Program or Student Outcomes (SOs). The SOs can be 

defined by each university or may follow standards 

required by national institutions like the Commission on 

Higher Education (CHED) or accrediting organizations 

like the Philippine Technological Council (PTC) in the 

Philippines or ABET. Student outcomes are narrow 

statements that describe outcomes (knowledge, skills, 

abilities, values) of what students are expected to know 

and be able to do by the time of graduation. For GCOE, 

the CHED student outcomes which are similar to the 

ABET and PTC student outcomes (ña to kò) were 

adopted. Fig. 4 shows the general student outcomes which 

are common to the GCOE engineering programs 

 

The next step in OBE is the curriculum mapping of 

courses with respect to the student outcomes. Each course 

in the curriculum must address at least one student 

outcome.  The  degree  in  which  a  course  addresses     a 

 

 

 

 

 

To be able assess the achievement of SOs, 

performance indicators (PI) must be formulated for each 

SO. Performance indicators specify measurable  

statements articulating the key characteristics of a student 

outcome. These are confirmable though evidence. 

 
The identified course in the curriculum mapping will 

be used in the assessment of achievement of the student 

outcomes. Hence, the course syllabi must also follow an 

OBE format. An example of the implementation of an 

OBE framework in the course level can be found in 

related papers of Oreta & Roxas [6]. The key to OBE is 

alignment of the course learning outcomes (LO) and 

specific   performance   indicators   of   student outcomes. 

PEOs for the Electronics & Communications 
Engineering Program 

ELGA 
 

1 
 

2 
 

3 
 

4 

1. (Leadership in the Profession) Graduates are 
Electronics Engineers occupying positions 
requiring highly technical expertise in 
specialized fields of electronics engineering 
imbibed with responsible leadership and 
ethical values. 

 

 

 
X 

 

 

 
X 

  

 

 
X 

2. (Life-ππƭƻƴƎ Learning) Graduates demonstrate life-
ππƭƻƴƎ learning and continuous professional and 
career development while practicing their 
profession. 

 
 

X 

 
 

X 

 
 

X 

 

3. (Social Responsibility) Graduates will 
demonstrate service for the community and 
society that helps uplift the lives of the 
people and will manifest concern for the 
environment. 

   

 
X 

 

 
X 
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Moreover, the course syllabus must show that the course 

content, teaching and learning activities (TLAs), and 

assessment tasks (ATs) address the intended course 

learning outcomes (LO). Felder and Brent [7] presented 

instructional techniques that can be applied in the 

classroom to effectively achieve the ABET student 

outcomes of an engineering program. After course 

delivery, outcomes-based assessment follows to 

determine if the course learning outcomes and student 

outcomes are achieved. 

 
Outcomes-Based Assessment (OBA) 

Outcomes-Based Assessment in the program level is 

a process that involves various steps to verify the 

attainment of the Student Outcomes. The steps in OBA 

can be summarized as follows: 

i. Identify the performance indicators (PI) for each SO 

ii.  Using the curriculum map, select specific courses per 

level  that will be used to address the PI 

iii.  For the courses selected, identify the assessment 

method that will be used for assessing the 

achievement of the PI 

iv. Prepare the Assessment Plan for each term to guide 

the faculty 

v. Monitor the implementation of the assessment plan 

 
Performance Indicators (PI) for each Student 

Outcome are specific measureable statements 

articulating the key characteristics of a student outcome, 

confirmable through evidence. For example, Student 

Outcome A may have the following performance 

indicators: (a) Chooses a mathematical model of a 

system or process appropriate for required accuracy. (b) 

Applies mathematical principles to achieve analytical or 

numerical solution to model equations, and (c) Examines 

approaches to solving an engineering problem in order 

to choose the more effective approach. 

 
Educational strategies are then identified that will suit 

the performance indicators identified and followed by 

specific courses used for the assessment considering their 

offerings during the academic year. Not all courses will 

be used for program level assessment. When all SOs have 

their specific PI, specific courses are then selected from 

the curriculum map that will be used to assess the PI for 

each term. This results to the OBQA Assessment Plan. 

Table III is a sample assessment plan for one PI. Each PI 

of a student outcome must have a specific  assessment 

plan. 

 

 
Outcomes-based assessment requires the use of 

specific assessment methods that can address the 

performance indicators of student outcomes. Grades are 

not directly used in assessing the achievement of learning 

outcomes in the course and program level. ñBecause 

many factors contribute to an assigned grade, it is almost 

impossible to make inferences about what a student 

knows or can do by only looking at the grades for a 

courseò [8]. There are two ways of assessing the 

attainment of outcomes: direct and indirect methods. 

Direct assessment is based on an analysis of student 

behaviours or products in which they demonstrate how 

well they have mastered learning outcomes. Direct 

assessment methods use quizzes, exams, and reports to 

measure studentsô performance. Indirect assessment, on 

the other hand, is based on an analysis of reported 

perceptions about student mastery of learning outcomes. 

Examples of indirect assessment methods are surveys, 

interviews, evaluations, questionnaire, and focus group. 

Examples of outcomes-based assessment in the course 

level can be found in the literature [9], [10]. 

 
To effectively monitor the OBQA process, forms 

were designed by QA director for the use of the QA 

coordinators. The OBQA portfolio management is shown 

in Fig. 5. The OBQA Monitoring Form is regularly 

updated by QA Coordinators and thus informing the QA 

Director on the status of the implementation of the 

assessment plan of each department. The OBQA 

Monitoring Form is completed at the end of  the  term 

when the QA Coordinators submit them after the 

submission of grades. The OBQA Data Gathering Form is 

updated with a summary prepared by the QA 

Coordinators. The evidences are also submitted to the 

GCOE QA office for safekeeping and digitizing. 

TABLE III. Assessment Plan 
 
 

Fig. 5. Portfolio Management 

 
Continuous Quality Improvement (CQI) 

To complete the cycle of the OBQA process, 

Continuous Quality Improvement (CQI) must be 

practiced at the course level (Fig. 6) by the faculty and the 

at the program level (Fig. 7) by the department. Every 

term, a faculty must assess the achievement of the  course 
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learning outcomes using direct and indirect assessment 

methods. If he/she observes an underachievement of the 

LOs, the faculty needs to reflect on what possible 

improvements can be done with respect to the syllabus, 

course content, type of assessment (quiz, exam, project, 

report), teaching methods, student-centered learning 

activities, textbook and online resources, etc. He/she may 

have to devise new and more effective teaching and 

learning activities such active learning, cooperative 

learning, project-based learning, conduct online tutorials, 

change the textbook or add more problem solving 

exercises. 
 

 

Fig. 6 Course Level CQI Cycle 

 
Continuous Quality Improvement (CQI) must be 

applied every cycle for the program level. One cycle is 

equivalent to one academic year or three terms. Hence 

within the Program Level CQI Cycle are Course Level 

CQI cycles. After one program cycle, the student 

outcomes performance data are compiled and compared 

with the target standards. In the CQI program level, there 

should be an assessment of all SOs using the different 

level 3 courses identified by the program and this is done 

by the department or a cluster. If the program assessment 

shows that the target standards are not achieved, CQI can 

be recommended to the level 3 courses or even to the 

lower level courses if the department finds some 

weaknesses in the level 1 and 2 courses. Possible 

improvements can be improvement of assessment tasks, 

revision of the course content, change in prerequisites or 

even a change of courses to be assessed. 

 

 
 

Fig. 7 Program Level CQI Cycle 

III.  CHALLENGES AND LESSONS 

 
To achieve quality education, investment is needed. 

The administration must invest by providing funds and 

resources to support a CQI program. Incentives must be 

given to the faculty especially for those who demonstrate 

effective teaching skills and innovative student-centered 

learning activities. The faculty must invest time and effort 

in learning outcomes-based education principles and must 

adopt effective teaching and learning methods. The 

GCOE OBQA Program is moving forward because of the 

investment provided by both the administration and the 

faculty. 

 
Launching a formal method of program assessment 

and evaluation was a challenge because faculty members 

have preconceived notion about quality assurance such as 

being tedious and expensive. There was a need to openly 

communicate with the faculty about the issues and tackle 

the sources of their negative views. The plan for 

accreditation was presented for comment at the Council of 

Chairs. The Dean and the QA Director discussed in detail 

the activities to be done by the College, the expected costs 

and benefits. Differences in opinion about the benefits of 

a formal quality assurance framework were settled 

through dialogue between the members of the Council of 

Chairs and the faculty members of the departments. The 

Department Heads assisted the Quality Coordinators in 

explaining and implementing the most difficult aspects of 

the program, which is data gathering and analysis. 

 
Training faculty members on quality management 

empowered them to use the knowledge gained to improve 

the teaching and assessment process. The success of the 

program was hinged on educating the faculty members 

and granting them ownership of the process. DLSU 

trained the faculty to determine what needs to be done and 

learn the process on their own with the basic principles in 

mind. Consultants were not employed in the beginning  as 
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they have a tendency to dictate processes to undertake 

without considering the context. Faculty members 

identified the processes that will fit their needs so there 

was less resistance during the data gathering stage. 

 
Changing a culture is an arduous task for 

management because it requires people to veer away from 

their comfort zone. The experience in the implementation 

of OBQA framework provided the following lessons that 

other organizations can benefit from: 

i. Culture change can only happen if there is strong 

top management support. Faculty members are 

very independent-minded and the only way for 

them to engage in a difficult task is if there is a 

directive from the top. This kind of support 

ensures that the activity will have appropriate 

investment on the part of management. 

 

ii.  Effective and dedicated leaders at the department 

level are crucial for successful implementation. 

Faculty members agreed to cooperate but when 

they become busy with examinations and other 

teaching-related tasks, there is a tendency to set 

aside the required activities for accreditation.  

The Chair of the Department, in this  case, 

needed to constantly remind the faculty of their 

commitment and talk to those who are not 

performing well. Incentives for the faculty 

especially to the QA coordinators provided the 

impetus for them to be dedicated to their 

assigned tasks. 

 
iii.  Faculty members need to be constantly trained 

on different areas especially on effective 

teaching and learning methods. Part of the 

orientation of new faculty members is the OBQA 

training so that they will not be lost in the 

activities of the College. Every trimester, all 

faculty members of GCOE had to attend training 

related to teaching and assessment. 

 

iv. Conducting regular meetings is a way of 

showing commitment to improvement. During 

these meetings, the department heads and Dean 

had been present to listen to reports and inputs of 

Quality Coordinators. 

 
v. The process is tedious and requires a lot of time 

and dedication from faculty members. The leader 

must constantly show appreciation openly 

through different channels of communication. 

 

IV.  CONCLUSIONS 

 
This paper presented the general process that GCOE- 

DLSU undertook to create a Program Level Outcomes 

Based Quality Assurance (OBQA) Process. The creation 

of the GCOE Quality Assurance Office together with the 

assignments of Quality Coordinator for each program was 

vital in implementation of the process. The faculty was 

made familiar to the OBE through the trainings and 

workshops both the college and departmental level. The 

faculty was involved in the identification of key elements 

in the OBE framework (e.g. Program Educational 

Objectives, Performance Indicators, Curriculum Map, and 

Assessment Plans) which created a sense of ownership of 

the faculty with the OBQA program. A system of 

gathering of evidences was done to make the process of 

collection and evaluation easy for the program. 

 
The OBQA program of the GCOE-DLSU is just 

starting. It is hoped that through the installation of a 

structure for continuous quality improvement and the 

constant education of all the stakeholders that a truly 

unique CQI system will be developed in the university. 
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Abstract - The reasons for the secondary  school  

studentsô choice of science and engineering undergraduate 

programs is important to the Philippine higher educational 

engineering institutions in their unceasing desire to recruit 

more students in these programs, which need more 

participation. The representative students were asked 

regarding factors that influence their choice of career. Their 

perceptions were captured using a Likert scale of 1-5 (very 

negative to very positive). Factor analysis, principal 

component extraction, one-way ANOVA, and Scheffe test 

were applied to determine how the male and  female 

studentsô perceptions of various encouraging and 

discouraging factors affect their career choice. These  

resulted in seven factors: influence of family and society, 

influence of scholastic authority figures, potential job 

benefits, sense of familiarity and affiliation with science and 

engineering study, prevalent job opportunities, practicality  

of science-related courses, and personal preparedness for 

science and engineering related courses. 

 

Keywords ï Career choice, Science and engineering 

careers, secondary education, undergraduate program  

 

 
I. INTRODUCTION 

 

The need for engineers and scientists who will be able 

to support the Philippine industries has been a consistent 

concern of the Department of Science and Technology. 

 
The instrument used was based on the instrument 

developed by Woolnough [1], with some revisions to 

adapt to the Canadian situation. His work has then been 

expanded into an international study: Canada, England, 

Japan, Australia, China, New Zealand. The effectiveness 

of this instrument is implied by such interest among 

researchers in administering this in their higher education 

systems. 

 

There are four themes that arise in the discussion of 

factors determining studentsô choice of undergraduate 

programs. These themes are school science background 

(course participation), studentôs attitudes toward school 

science, perceptions of other factors that influence the 

studentsô career choice and studentsô perceptions of their 

own personality. 

 
Participation and achievement in high school science 

and mathematics seems to affect participation and 

achievement in these fields in college [2][3].  Therefore 

the studentsô particular interest on these subjects in 

high school is somehow predictive of his future 

involvement in science and engineering in college. 

 
Researchers agree that positive attitudes are essential 

if students are to obtain the maximum benefit from their 

work in science [4][5]. The experiences of students in the 

classroom and the laboratory should provide challenge, 

enjoyment and satisfaction [6]. Past studies also indicated 

that those who do not continue in science perceive 

physical sciences to be difficult or the science lessons as 

not enjoyable [7]. It was stipulated that if the studentsô 

attitudes towards science are negative, they will most 

likely not become scientists [8]. 

 
Other factors that might influence studentsô career 

choice are job characteristics, family influence and family 

responsibility. In a study by [9], high school students 

responded in agreement to the importance of high income, 

job security and leisure opportunity as components of an 

ideal job. 

 
Many other researchers found that parents have a 

good influence on studentsô choice of undergraduate 

program to enter [10]. 

 
Parents as role model play an important part in career 

development, more so the parentsô occupation and 

education level. The studentsô home environment: 

atmosphere, habits, hobbies and values are influential in 

shaping interest in science and engineering [11]. 

 

Research Problem 

This study intends to examine the other factors 

perceived by the secondary school students that will affect 

their choice of an undergraduate program other than the 

quality of their participation in school science and their 

attitude toward school science. 

 

 
II.  METHODOLOGY 

 

The study is limited to the secondary school students 

of Metro Manila. As majority of the science and 

engineering graduates contributed to Philippine industry 

come from Metro Manila, it is posited that the results 

from this study in Metro Manila schools will provide a 

good picture of the relevant factors influencing Filipino 

student choice of undergraduate program. As this paper is
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only a portion of a larger study, the results that are here 

presented are from the Section on Studentsô Perceptions 

on Other Factors that Influence Their Choice of 

Undergraduate Program. The differences in gender were 

considered in the analysis. The differences in the career 

chosen or they intend to take were also considered in the 

analysis. They are divided into three categories: Physical 

Science, Biological Science and Non-Science (courses 

such as Liberal Arts and the like). 

 
The students were asked regarding the factors that 

influence their choice of career. Their perceptions were 

captured using a Likert scale of 1-5 (very negative to very 

positive). Factor analysis, principal component extraction, 

one-way ANOVA, and Scheffe test were applied to 

determine how the male and female studentsô perceptions 

of various encouraging and discouraging factors affect 

their career choice. 

 

Pearson product-moment correlation coefficients were 

used to inter-correlate 33 variables that affect the career 

choice of students. In addition, a KMO value of 0.799 

resulted from the test. This indicates that the sample is 

meritorious as per the measure of sampling adequacy. The 

Bartlettôs test of sphericity resulted to a value close to 0 

which is highly significant. Thus, factor analysis is 

appropriate. 

 
Factor extractions were applied and analyzed using 

principal components analysis. The total variance table 

shows that the first seven factors accounts for 57.14% of 

the total variance, while 65.89% are attributed to the 

remaining 23 factors. Thus, nine factors who have 

eigenvalues greater than 1 is enough to represent the data. 

However, when Varimax method and orthogonal rotation 

was conducted, the rotated component matrix showed that 

factors 8 and 9 will only be left with one variable so only 

7 factors were to be interpreted. 

 

 
III.  RESULTS & DISCUSSION 

The results showed 7 studentsô perceived factors 

influencing choice of undergraduate  program. These  are 

as follows: 

 
1) Factor 1: Influence of Family and Society 

 
With the group of questions, Factor 1 can be 

associated with ñInfluence of Family and Societyò related 

as a factor cater to studentsô career growth and family 

obligations. 

The student responses in this factor showed there is 

no significant  difference  across  gender  (3.51  for  

females; 

3.38 for males) and studentsô career choices (3.37 for 

Physical Science, 3.63 for Biological Science and 3.41 for 

Non-science). 

 

2) Factor 2: Influence of Scholastic Authority Figures 

Factor 2 shows the ñInfluence of Scholastic Authority 

Figuresò to the studentsô career choice, since the questions 

deals with people and institutions held in esteem by the 

students: science teachers, school counselor and science 

competition bodies. 

 

 
 

Based on the student responses, it was found that 

there is no significant difference across genders (3.51 for 

females and 3.52 for males) and across career choice of 

students (3.29 for Physical Science, 3.60 for Biological 

Science, 

3.60 for Non-Science). From the ratings of the 

students, the effect of this factor is partly neutral and 

partly positive. 

 
3) Factor 3: Potential Benefits of Related Jobs 

Factor 3 is the influence of the studentsô ñPotential 

Benefits of Related Jobsò on their undergraduate program 

choice. From the ratings of the students on this factor, the 

studentsô competence in the science subjects has a partly 

neutral and partly positive influence on the students. No 

significant difference was found across gender (3.72 for 

females; 3.83 for males) however there is significant 

difference across the studentsô career choices and across 

studentsô career choices (4.01 for Physical Science, 4.06 

for Biological Science, 3.62 for Non-science). 

 

 
 

4) Factor 4: Sense of Affiliation with Science and 

Engineering Study 

Factor 4 could be termed as studentsô ñSense of  

Affiliation with Science and Engineering Studyò. No 

significant difference was found across genders and 

across the studentsô career choices with regards to   Factor 

4. The perceived perks and privileges that could be 

received from science courses have a partly neutral 

influence to the studentsô career choice. 
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No significant differences were found across genders 

(3.55 for females; 3.61 for males) and across studentsô 

career choices (3.59 for Physical Science, 3.68 for 

Biological Science, 3.62 for Non-science) with regards to 

ñSense of Affiliation with Science and Engineering 

Studyò. Involvement of students in extra-curricular 

activities has a partly neutral influence to the studentsô 

decision. 

 

5) Factor 5: Prevalent Job Opportunities 

Factor 5 is the influence of ñPrevalent Job 

Opportunitiesò to the studentsô career choice, since the 

questions deal with involvement and interaction with 

influences from outside of school. 

 

 
Regarding ñPrevalent Job Opportunitiesò, no 

significant difference  was  found  across  gender  (3.63  

for  females, 

3.57 for males) and with significant difference across  

three types students based on their career choices (3.59 

for Physical Science, 3.56 for Biological Science, 3.44 for 

Non-science). Results show that the perceived influence 

of ñPrevalent Job Opportunitiesò on physical science 

career choosers is greater and varies significantly from its 

influence on biological science career choosers. In 

addition, physical and non-science career choosers tend to 

agree partly with the influence of ñPrevalent Job 

Opportunitiesò; the biological science career choosers 

partly disagree with the factorôs influence. 

 
6) Factor 6: Practicality of Science-related Courses 

Factor 6 depicts the ñPracticality of Science-related 

Coursesò. The effect of the quality and relevance of 

 

 
science related courses is the same as with Factor 5 in 

that there is no significant difference between genders ( 

3.73 for  females,  3.73  for  males)  and  but  with    

significant 

difference across three types of career choosers (3.69 

for Physical Science, 3.95 for Biological Science, 3.69 for 

Non-Science). Ratings suggest that physical and non- 

science career choosers tend to agree with the influence of 

extra-curricular activities on career choice, more than the 

biological science career choosers who are partly neutral 

with the factorôs influence. 

 
7) Factor 7: Personal Preparedness for Science- and 

Engineering-related Courses 

Factor 7 has a high to medium correlation with 

question numbers 40, 38, 35, and 52. Factor 7 can be 

interpreted as the effect of the perceived ñPreparedness for 

Science- Related Coursesò, since the questions deals with 

the studentsô outlook on the quality of math, science, and 

technology courses and their specific performance on the 

science. 

 

 
There is no significant difference between gender (4.0 

for females, 3.95 for males) and across three types of 

career choosers (4.07 for Physical Science, 4.03 for 

Biological Science, 3.79 for Non-Science). 

 
E.  Other Recommendations 

 
Based on the findings it is recommended that teachers 

should also collaborate with parents to encourage students 

to consider a career in science as parents play an 

important role in studentsô academic and career decision. 

This is to support the national vision of promoting science 

and engineering careers. Needless to say, the government 

agencies have to take the lead and make their presence   

felt by secondary schools in this endeavor. The 

government agencies (DOE, DOST) have to initiate 

programs such that sterling science education is imparted 

to the students. 

 
Among the students, the science-career choosers 

regarded job advantages or job security as more 

encouraging than did the nonscience-career choosers. 

Hence, bringing in local scientists and engineers is 

recommended as this will lead to a stimulating experience. 

This implies that higher education institutions in their 

interest to promote science and engineering undergraduate 

programs could make this as part of their marketing 

program. If conducted in their 4th year, just prior to the 

time they would make a career choice, then, it would be 

most memorable and beneficial in reinforcing their 

interest in the field. 
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V. CONCLUSION 

 
The study resulted in seven other factors that influence studentsô choice of an undergraduate program. These are influence of 

family and society, influence of scholastic authority figures, potential job  benefits, sense of familiarity and affiliation with 

science and engineering study, prevalent job opportunities, practicality of science- related courses, and personal preparedness for  

science- and engineering-related courses. This set of factors could be a good input for higher education marketing strategists to 

gain a better understanding regarding what should be the focus of their marketing efforts to attract secondary school graduating 

students. This is particularly needed during these times, when, in the advent of scarce student intake due to K12, the government 

intends to promote science and engineering-related courses for further development of Philippine industry. 
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Abstract - The objective of  the study was  to determine 

an alternative, more interesting and responsive approach in 

teaching analytic geometry. A modular-aided approach was 

implemented and compared with the lecture method of 

teaching the subject. The pretest-posttest control group 

experimental design was used in the study. Two classes of 

analytic geometry, each with fifty students, were the 

respondents of the study. One class composed the control 

group taught with the lecture method, the other class 

composed the experimental group, taught with the modular- 

aided approach. The module was written by the researcher, 

and both classes were also taught by this researcher. The 

mean scores of the respondents in the pretest and posttest 

were used to describe the level of performance of the 

students. Furthermore, the pooled statistical t-test at the 5% 

level of significance (two-tailed) indicated that there were 

significant differences in the mean post test scores, and mean 

gain scores of the students. 
 

Keywords ïanalytic geometry, curve tracing, 

experimental design, lecture method, modular-aided 

approach, performance 

 

I. INTRODUCTION 
 

Mathematics is the language of Science and in essence, 

the lifeblood of Engineering. Mathematics is a necessity in 

putting forward concepts in engineering courses and in 

determining solutions to engineering problems and 

applications by using the scientific method of problem 

solving. For students, being successful in learning math can 

offer one of the most rewarding and satisfying experiences. 

However, up to this time, many people see math as a subject 

that is difficult to teach and learn, something that is boring 

and has no practical use. Therefore, to redirect this 

perception, the researcher deemed it necessary to stimulate, 

satisfy and sustain studentsô interest in learning the subject by 

applying an alternative instructional approach, rather than the 

traditional, chalkboard method of instruction. 

As technology becomes more common in the classroom, 

the use of multiple representations (graphs, charts, tables, 

equations, illustrations, 3D animations and the like) in 

teaching mathematics has been continuously gaining 

popularity in the mathematics curriculum. Modules provide 

one of the simplest, most inexpensive and accessible methods 

of facilitating the teaching- learning process by using these 

multiple representations. Students learn more with what they 

see. In this light, modules provide a  more visual rather  than  

verbal,  more 

simplified presentation of lessons and activities that are appealing 

to the type of learners that we have at this age. 

In the field of math, one subject that stands out in 

particular because of its relation to other fields of study is 

analytic geometry. Under this subject, curve tracing in 

particular is a topic that is needed in the solutions of various 

applications in the field of engineering, education, science, 

business, computer, economics, nursing, medicine, and even 

in humanities. 

Math can be learned well and appreciated well. Learning 

the intricacies of math provides satisfaction and success to 

both students and teachers [1]. However, math has remained 

to be one of the subjects that have the highest failure rates, 

causing frustration and stagnation among students. 

Because of the great discipline and patience involved in 

studying math, the main concern of educators is how to get 

students to really learn and eventually love math. Teaching is 

considered as an art, and good teaching, the result of inherent 

aptitudes and abilities rather than acquired skills [2]. 

Teaching then should go beyond just transfer of knowledge, 

but rather establish the meaningfulness and permanency of 

what has been  learned. The challenge for the teacher in 

achieving this goal rests in his/her ability to develop methods 

of teaching that are attuned to the needs, abilities, and interest 

of the learners that are adaptable to the changing times [3]. 

Although the lecture-demonstration method is a tried 

and tested method of teaching math, it is the job of effective 

teachers to constantly innovate to sustain their studentsô 

interest in the subject. Up to this time, the  lecture method is 

still the more common method of teaching math. This is a 

teacher-controlled method of delivering the lesson. The 

lecture method uses expository strategies such as direct 

teaching of concepts and deductive processes [4]. The 

teacher discusses the lesson to the class, gives illustrative 

problems and diagrams. Students participate by reciting, 

performing drills and accomplishing assignments. Usually, 

high achievers can cope with large doses of verbal 

information. However, it is with the average and slow 

learners that the advantages of the modular-aided approach 

can be realized. It is a common observation among teachers 

that most students have a difficulty of recalling the complete 

procedure of curve tracing when they reach their higher 

subjects. However, when students study with modules, 

learning stays longer and becomes more permanent since the 

students make an effort in studying the lessons themselves. 

The Effect of the Lecture Method and Modular-Aided Approach on 
Student Performance in Analytic Geometry 

Geraldine G. Nerona 
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A module is a self-pacing, self-contained  material that 

modernizes the teaching process[4]. It is a self- contained 

instructional material which focuses on the educational ï

based objectives that have to be attained by the student at the 

end of the module. With the module, the student is given the 

chance to advance at his/her own rate, thus recognizing the 

principle of individual  differences and learning abilities. 

According to educational progressivists Froebel, Locke, 

Pestalozzi, Rosseau and Dewey [5] all learning comes from 

self-activity. Through the module, the learner is not just a 

passive listener and receiver of knowledge. Instead, he/she is 

an active participant in his/her learning process, so that 

his/her learning becomes more meaningful, functional and 

permanent. 

The modular-aided approach also responds to the needs 

of a wider range of learning styles in which the intelligences 

are put to work- visual, verbal, and kinesthetic [6]. The use of 

teaching modules in delivering a lesson can respond to 

different learning styles since it responds to the needs of 

these types of learners. A module contains diagrams, graphs, 

illustrations, charts for further explanation and clarification of 

concepts. It contains concise and relevant textual information 

that involves the student in learning activities that enable 

them to practice as they go through the process of learning. 

The module also contains a set of practice problems that the 

students have to solve at the end of each lesson for them to be 

able to get feedback on their learning almost instantaneously. 

Another feature of this approach is its ability to affect the 

whole individual as an experiencing organism, since learning 

is essentially experiencing, reacting, doing and 

understanding, through the interaction of the individual and 

his/her total environment or situation [3]. Hence the modular-

aided approach is a method that places emphasis on student- 

thinking, not teacher- thinking. 

Much care therefore is taken in the preparation of the 

module. In this study, a module on Curve Tracing, which is a 

topic of Analytic Geometry, was made by the researcher. The 

module presents the topics in a clear and proper sequence, 

topics are presented and discussed in a more simplified 

manner, textual information is supplemented with graphs, 

charts and illustrations. Problem-solving processes are 

presented and discussed in a step-by-step fashion that allows 

the student to do procedures on his/her own. Illustrative 

problems are presented for each topic and discussed fully  to 

demonstrate the concepts. Practice problems are provided at 

the end of each topic for the student to accomplish, and for 

him/her to be able to evaluate his/her learning almost 

instantaneously. Under the modular-aided approach, the 

teacher gives and introduction to the module, and an 

overview of the topics to be covered in the module. After 

this, the students proceed with the module on their own, 

perform the learning activities and assignments for further 

practice. 

A number of mathematics educators have studied the use 

of modules in teaching particular topics in Algebra [7,8], 

Trigonometry [9],  Integral Calculus [10] and   high 

school mathematics [11,12,13]. Their findings state that the 

test scores of students exposed to the modular method were 

significantly higher than those exposed to the lecture method. 

The purpose of this study therefore was to determine 

how effective the modular-aided approach is in enriching the 

learning of students in analytic geometry as evidenced in 

their achievement tests, as compared to the traditional lecture 

method. Specifically, the study aimed to provide answers to 

the following: 

1. What is the level of performance of the students 

exposed to the lecture method in the 

a. pretest? b. posttest? 

2. What is the level of performance of the students 

exposed to the modular-aided approach in the 

a. pretest? b. posttest? 

3. Is there a significant difference in the performance of 

students exposed to the lecture method and those exposed 
to the modular-aided approach in their 

a. pretest? b. posttest?   c. gain scores? 

 
The results of this study will be useful in improving the 

overall quality of teaching and learning, since the university 

is now in the process of implementing an outcomes-based 

education. In particular, this study will benefit school 

administrators and professors in their attempt to come up 

with learning materials focused on the educational objectives 

that need to be attained  by  students. Students in turn will 

have an opportunity to better understand and learn math in a 

more functional, pleasurable and permanent way. 

 
 

II. METHODOLOGY 

A. Respondents of the study. This study made use of 

the two-group pretest-posttest control group experimental 

research design. The respondents of the study were one 

hundred students enrolled in the two classes of analytic 

geometry in Saint Louis University handled by this 

researcher in the second semester of the school year 2014- 

2015. 

 

TABLE I 

RESPONDENTS OF THE STUDY 

   Groups under study  Class schedule  Number of students  

   Control Group  8:30-9:30  50  

   Experimental Group  10:30-11:30  50  

 
In terms of mental ability, the students were grouped 

heterogeneously. Also, these two groups matched in terms of 

their general mental ability [8] as shown in their profile on 

Table II, which minimized the effect of IQ in their 

performance. 
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TABLE 2 

PROFILE OF STUDENTS ACCORDING TO IQ 

scale of interpretation was constructed for the 

achievement test as follows: 

 

TABLE 3 

   SCALE OF INTERPRETATION FOR ACHIEVMENT TEST  

 

 

 

 
A. Data-Gathering Method. Both the control group 

and experimental group were taught by the same 

instructor (who is also the researcher), to control the  

effect of teacher factor on the results. In the lesson on 

curve tracing, the control group was taught with the  

lecture method and all topics were covered in eight days. 

The experimental group was taught through the modular- 

aided approach. An introduction to and overview of the 

modules was given for two days, then the students  studied 
the modules and worked on the learning activities for    six 

 

To determine if there was a significant difference in the 

performance of the students exposed to the lecture method 

and those exposed to the modular-aided approach, the mean 

gain scores of the two groups in their pretest and posttest 

were computed. The pooled statistical t-test at 5% was used 

to determine if there was a significant difference in the mean 

scores of both groups from their pretest, posttest and gain 

scores. 

days. Both classes finished the lessons at the same allotted     
   Ӷ   Ӷ   

 
   (           )   
; [14] 

time frame which is eight days. 

To  ascertain  the  effectiveness  of  the  module in the 
Ѝ

(           )   
        

learning of the students, the researcher conducted a pretest 

(in the form of a teacher-made test that was given in two 

parts) on the above topics to both groups. Upon finishing the 

lessons, the two groups were given achievement tests (same 

as the pretest) to determine the extent of their learning using 

each method. The test covered the topics in the module which 

were based on the syllabus followed by the School of 

Engineering and Architecture of Saint Louis University. An 

item analysis and Table of Specification was constructed to 

determine the content validity of the test. Reliability of the 

test was computed at 0.82,using Kuder-Richardson formula 

20. The module was constructed based on the course 

syllabus, the textbook, and several reference books in 

Analytic Geometry, and was criticized by mathematics 

professors in Saint Louis University, University of the 

Cordilleras, and Benguet State University. 

 
B. Treatment of Data. The scores of the students in the 

achievement test that was given as a pretest and posttest were 

used to answer the problems of this study. The achievement 

test was given in two parts. The first part covered topics on 

types I and II curves, part II of the test covered topics on type 

III and type IV curves. Each test was made up of a multiple 

choice test in part A, and curve tracing applications in part B. 

The total score for parts I and II of the test amounted to 100 

points. 

To determine the level of performance of the of the 

students exposed to the lecture method in their pretest and 

posttest, the mean scores of the students in the achievement 

test given in the pretest and posttest were used to describe the 

level of performance of the students  in the lecture method. 

Similarly, the mean scores of the students exposed to the 

modular-approach in their pretest and posttest were used to 

answer the second problem.    A 

t(critical value) at Ŭ=5% (2-tailed)=1.9845 

 

 

III.  RESULTS AND DISCUSSIONS 

 

A. Level of Performance of the Students Exposed to the 

Lecture Method 

 
To answer problem number one, the mean scores of the 

control group in their pretest and posttest were taken. These 

mean scores were interpreted based on the scale of 

interpretation presented on Table 3. 

 

TABLE 4 

MEAN SCORES OF THE CONTROL GROUP (LECTURE METHOD) 

Pretest 21.44 Below Average 

   Posttest  59.46  Average  

 
The mean pretest score of the lecture group indicated 

that the students had little knowledge on the lesson before the 

conduct of the experiment as shown by the below average 

results. However there was an  improvement  in the 

performance of students in the posttest since they were able 

to achieve the expected level of performance in the posttest 

that was constructed at the 50% level  of difficulty. In this 

light, the lecture method was effective in achieving the 

expected test result. 

 

B. Level of Performance of the Students Exposed to the 

Modular-Aided Approach 

 
Similarly, for problem number two, the mean scores of 

the experimental group in their pretest and  posttest were 

taken. These mean scores were interpreted based on the scale 
of interpretation presented on Table 3. 

Control Group IQ Experimental Group 

0 E-Excellent 0 
9 VH-Very High 6 

7 H-High 14 
24 A-Average 23 
9 L-Low 6 

   1  VL-Very Low  1  

50 Total 50 

 

Score Interpretation 

0 to 20 Poor 
21 to 40 Below Average 
41 to 60 Average 

61 to 80 Above average 
81 to 100 Excellent 
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TABLE 5 

MEAN SCORES OF THE EXPERIMENTAL GROUP 

(MODULAR-AIDED APPROACH) 

TABLE 7 

SUMMARY OF RESULTS FOR T-TEST 

Pretest 21.36 Below Average 

Posttest 73.94 Above Average 
 

From Table 5 it is evident that the students exposed to 

the modular-aided approach also had little knowledge on the 

lesson before the conduct of the experiment, as seen in their 

below average performance. However, after they learned the 

lesson in curve tracing using the modular- aided approach, 

the mean posttest score jumped to 73.94 which is now above 

average. This mean posttest score is actually way above the 

expected value of the mean score for a test pegged at the 50% 

level of difficulty. Comparing the results of the lecture group 

on Table 4 to the results of the modular group on Table 5, it 

can be seen that both groups had a below average rating in 

their pretest, which means that both groups had the same base 

knowledge on the topic on curve tracing, which is the  topic  

on intercepts. Hence, both groups were able to answer 

correctly items on this topic. This explains the similarity  of 

their scores in the pretest. Since the two groups were able to 

take off from the same level, the posttest scores have been 

greatly affected by the method of teaching applied. The 

findings of the study are in  corroboration with the results 

found out by researchers who made a comparison of the 

lecture and modular methods in teaching particular topics in 

Algebra [7,8], Trigonometry [9], Integral Calculus [10] and 

high school mathematics [11,12,13]. 

 

C. Comparison of Performance of the Students in the 

Modular and Lecture Group 

 
For problem number three, the t-test at the 5% level  of 

significance (2-tailed test) was used to determine if there 

were significant differences in the mean pretest scores, mean 

posttest scores, and mean gain scores of the students exposed 

to the modular-aided approach and those exposed to the 

lecture method. The mean and standard deviation of the 

control and experimental group are summarized below. 

 

TABLE 6 

MEAN    AND    STANDARD    DEVIATION    OF    THE    CONTROL   AND 

EXPERIMENTAL GROUPS 

 

 Control Group 
(Lecture) 

 Experimental Group 
(Modular-aided) 

 Mean Std. Dev. Mean Std. Dev. 

Pretest 21.44 7.24 21.36 6.66 

Posttest 59.46 13.33 73.94 11.22 

Gain 
   Score  

 

38.02  
 

13.71  
 

52.58  
 

13.008  

 
The critical value of T for a two-tailed test at the 5% 

level of significance is 1.9845 at 98 degrees of freedom. The 

results of the t-test are summarized below. 

 

 

 

 

From the results of the t-test, it is evident that  both  the 

experimental and control group had the same base 

knowledge on the topic before the conduct of the experiment, 

as shown by the non-significant difference between their 

pretest scores. However in the posttest, the experimental 

group had a significantly higher mean score (73.94) as 

compared to the control group (59.46). Consequently, the 

modular group performed significantly better with an above 

average rating as compared to the average performance of the 

lecture group. 

Again, these results are attributed to the methods of 

teaching applied. The modular group were able to gain a 

deeper and more thorough understanding of the lesson since 

they made an effort to learn the lesson on their own. In this 

case, the students had a better retention of the topics learned 

as evidenced in their posttest. Students  from the lecture 

group were more dependent on the teacher, hence they were 

not given a chance to  explore and learn the lesson on their 

own. Also, they had to cope with the lesson as it was 

presented by the teacher on every hour. This was not a 

problem for the fast learners, but it became a disadvantage to 

the slow learners. 

From Table 7 it can also be seen that there was a 

significant difference in the mean gain scores of the modular 

group and lecture group, with the modular group gaining a 

higher score from the pretest going to the posttest. Again, the 

significant difference in the scores gained by the two groups 

can be well attributed to the method of teaching applied. 

Although the objectives of  the lesson have been realized both 

in the lecture method and modular method, the modular 

group were able to significantly increase their scores more 

(by 52.58 points) as compared to the lecture group who were 

able to increase their scores by an average of 38.02 points. 

This 14-point difference is a proof of how much the 

performance of students can improve if teachers use 

alternative methods of teaching a subject. 

According to Wiggins and Mctighte [15], the ideal 

instructional system eliminates the use of one method 

exclusively; the ideal system utilizes  different instructional 

strategies as a means of fully tapping the intellectual potential 

of students. One such diverse instructional approach that has 

given a great opportunity for maximizing student potential is 

the modular-aided approach. This approach of teaching has 

affected the performance of students in many ways: it has 

motivated students, contributed to their understanding, it has 

provided varied learning experiences, reinforced learning, 

 t(computed) Decision Interpretation 

 

Pretest 
 

0.057 

Accept 
Ho 

 

No significant difference 

Posttest 8.23 Reject Ho Significant difference 

Gain 
   Score  

 

7.57  

 

Reject Ho  
 

Significant Difference  
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allowed for different interests and reached out to different 

learning styles. 

IV.  CONCLUSIONS AND RECOMMENDATIONS 

Although other  factors outside performance have  not 

been  measured,  it  was  observed  that  students  from the 
modular group have gained a more positive attitude toward 

the subject, as evidenced by an improvement in their 

attendance, prompt and complete submission of 

requirements, and improved study habits, as seen in the 

results of their posttest. Such attitudes have started to 

improve from the time the experiment was conducted, and 

has been maintained until the end of the semester. 

 

Conclusions 

 

From the results of the study, the following conclusions 

are put forward: 

1. There was an improvement in the level of 

performance of the students exposed to the lecture 

method from below average in the pretest, to average in 

the posttest. 

2. There was a greater improvement in the level of 

performance of the students exposed to the modular - 

aided approach from below average in the pretest, to 

above average in the posttest. 

3. Students from both groups had the same base 

knowledge on the lesson before the conduct of the 

experiment. Students exposed to the modular-aided 

approach however were able to obtain a significantly 

higher level of performance in the posttest as compared  

to the lecture group. The scores gained from the pretest to 

the posttest were significantly higher for the modular 

group as compared to the lecture group. 

 

Recommendations 

 

From the aforesaid results and conclusions, the 

following recommendations are put forward: 

1. Teachers/Professors should engage their  students 

in varied learning activities that will awaken and sustain 

their interest, thereby motivating them not only to 

successfully accomplish the present lesson, but encourage 

them to look forward to the next lessons ahead. 

2. Teachers/Professors should be concerned not only 

with the output of students (grades) but more with the 

process by which the students can maximize their  

learning and at the same time enjoy what they are doing. 

When the learning of students is maximized, this will 

easily be manifested in their performance. 

3. The use of the modular-aided approach is highly 

recommended in teaching selected topics in analytic 

geometry since it provides a breather for the lecture- 

discussion method and it helps slow learners to cope with 

the lessons. 

4. School administrators are encouraged to train their 

teachers/professors in the preparation of modules and  

other  instructional  aids  not  only  in  mathematics  but in 

major engineering courses as well, to help students achieve 

the competencies they are expected to have upon graduation. 

Validated and well-prepared instructional materials will be 

instrumental in realizing the objectives  of the outcomes-

based education. 

4. Students are encouraged to evaluate and improve 

their study skills and habits by maximizing the use of 

materials given by the teacher, and using other devices 

outside of the classroom such as multimedia, print and 

video presentations to supplement their learning in the 

classroom. 

5. Educators whose task is to develop instructional 

materials are encouraged to prepare teaching modules in 

small units that cover selected topics in mathematics and 

engineering courses that teachers/professors can use as 

devices or teaching aids to facilitate and enliven the 

teaching-learning process. 

6. Mathematics and Engineering Education 

organizations such as the Mathematical Society of the 

Philippines (MSP) and the Philippine Association of 

Engineering Schools (PAES) can take the initiative in 

proposing projects and programs designed to further 

spread the development and improvement of the 

mathematics and engineering instructional system. One 

such project that can be brought forward is the preparation 

of modules and other teaching aids. This project can serve 

as a link that will build bridges and establish public 

appreciation of mathematics and engineering education on 

a global perspective. 
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ABSTRACT 

 
Education may be considered as an important 

measure of success of a person. College graduates provide 

necessary labor force and service to public and private 

sectors, make discoveries and contribute to the 

development of a nationôs economy. On a personal level, 

education may uplift one from poverty and will have a 

domino effect. A college graduate with a decent job can 

help other family members finish their studies. This 

situation is common knowledge in the Philippines. As a 

consequence, eradication of poverty through education 

will diminish crime and environmental degradation 

(Kokkelenberg, et al., 2008). 

 
Graduation rate is often used as a measure of 

efficiency for several universities. It is logical to assume 

that the higher the graduation rate the more efficient the 

institution is. With this marker of academic excellence, 

graduation rates could be used by some universities in 

attracting the best and brightest students of the country. 

 

Several methodologies have been employed by 

different universities to calculate their own graduation 

rates. There are many more methods to calculate or 

estimate graduation rates as revealed in the literature but 

this study used its own metrics of graduation rates for 

engineering undergraduate programs. 

 
This could serve as input for College of Engineering 

and Agro-industrial Technology, University of the 

Philippines Los Banos in achieving its goal in becoming 

known not only locally but also worldwide. Aside from 

faculty and administrative efficiency, graduation rates 

may also be given considerable attention. Specifically this 

study aimed to: 1) present the attrition data/delinquency 

profile of engineering students and explain its causes; 2) 

describe the graduation rates in engineering undergraduate 

programs; and 3) propose recommendations to increase 

retention rates in relation to graduation rates in 

engineering undergraduate programs. 

 
Keywords: graduation rates, CEAT-UPLB, engineering 

programs 

I. INTRODUCTION 

 
In the Philippines, having a college degree is believed 

to be a treasure of a family. Education may uplift one 

from poverty and will have a continuous effect in 

succeeding generations. A college graduate with a decent 

job can help other family members finish their studies. 

This situation is common knowledge in the Philippines. 

As a consequence, eradication of poverty through 

education will diminish crime and environmental 

degradation (Kokkelenberg, et al., 2008). 

 
College education also provides labor force, service to 

public and private sectors for the development of a 

country. Efficiency and productivity in Higher Education 

Institutions (HEIs) in achieving outcomes such as an 

enhanced labor force and civic participation is a concern 

particularly as regulatory pressures are placed on schools 

(Kokkelenberg, et. al., 2008) and tuition fees continue to 

increase yearly. 

 

The Department of Education (DepEd) and 

Commission on Higher Education (CHED) are the two 

agencies in the Philippines that continually monitor 

schools and give accreditation. Graduation rates are 

important indicator of efficiency. Increasing the use of 

performance and outcome metrics and using those 

metrics to make and evaluate policy decisions that could 

bring positive impact not only within the academe but as 

well as to nationôs progress. More succinctly, universities 

that  graduate  more of their students and do so at less 

costs (or number of years), are considered more efficient 

than those that graduate fewer students at greater cost. 

Thus, an effort to achieve better outcomes in graduation 

rates and efficiency is something that all (Philippine) 

universities should pursue (Musick, 2011). 

 
Student attrition is generally characterized as the 

departure from or delays in successful completion of 

program requirements. It tends to be a systematic concern 

for many types of higher education programs since high 

attrition rate does not solely lead to financial problems for 

most HEIs but might also be a symbolic representation of 

an institutionôs failure to achieve its purpose (Quismundo, 

2012). In the past years, many fundamental 

methodological problems were associated with studying 

and measuring attrition. The most common and pressing 

concern with studying student attrition is the fact that 

within any given field, a common definition of attrition 
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may not be applicable (Cook, 2010). Also, one of the 

major methodological limitations in studying student 

attrition is the difficulty in ascertaining the reasons for 

students discontinuing with a program. 

 
In this study the definition of student attrition includes 

all students who are delinquent (on double probation, 

dismissed or permanently dismissed status), stopouts, 

dropouts, students who applied for and not applied for 

official leave of absence, and shiftees or transferees. 

Delinquency status was used as attrition data since it will 

cause delay in the graduation time of the student. In the 

UP System, students on delinquency status are required to 

enroll only 12 units or less for the following semester if 

their readmission papers are approved. Typical reasons 

for scholastic delinquency include poor grades, boredom 

with courses, change in career goals and interest, 

depression problems and inability to take desired courses 

or programs in the University. From the University of the 

Philippines Code 1975 any student who, at the end of the 

semester, obtains final grades below 3.0 in 50% to 75% of 

the total number of academic units in which he/she has 

final grades shall be placed on probation for the  

succeeding semester and his/her load shall be limited to 

the extent to be determined by the Dean of the College. 

Probation may be removed by passing courses  with 

grades of 3.0 or better in more than 50% of the units in 

which he/she has final grades in the succeeding semester. 

Any student is dismissed, who, at the end of the semester, 

obtains final grades below 3.0 in more than 75% but less 

than 100% of the total number of academic units in which 

he/she receives final grades. Any student on  probation 

who again fails in 50% or more of the total number of 

units in which he/she receives final grades shall be 

dropped from the rolls of the college. Any student is 

permanently disqualified if, at the end of the semester, 

he/she obtains final grades below 3.0 in 100% of the 

academic units in which he/she is given final grades, and 

shall be permanently barred from readmission to any 

college or school of the University. Aside from student 

delinquency, a student who decides not to register in a 

subsequent semester must apply for a leave of absence 

(LOA) beforehand. A student who withdraws during the 

semester must also apply officially for LOA. A student 

who withdraws from the college without formal leave of 

absence (AWOL) shall have his/her registration privileges 

curtailed or entirely withdrawn (UP Code 1975). Shiftees 

are defined as UPLB students who changed their degree 

programs after one or several semesters while transferees 

are students from another university other than the UP 

System. 

 

The general objective of this study to present the 

graduation rates of the engineering programs of the 

College of Engineering  and  Agro-industrial Technology 

in achieving its goal in becoming known not only locally 

but also worldwide. The assessment could serve as input 

for unitôs internal assessment in terms of the curriculum, 

faculty,   administrative   support,   student   support,   and 

others. In specific terms, it aims for the following: 

1) present the attrition data/delinquency profile of 

engineering students and explain its causes; 

2) describe the graduation rates in engineering 

undergraduate programs; and 

3) propose recommendations to increase retention 

rates in relation to graduation rates in 

engineering undergraduate programs. 

 
The College of Engineering and Agro-industrial 

Technology (CEAT) traces its roots to the former 

Department of Agricultural Engineering, which was 

created in 1912 as one of the departments of the College 

of Agriculture. On June 24, 1976, the department became 

the Institute of Agricultural Engineering and Technology 

(INSAET). It was elevated to a College on February 24, 

1983. The elevation of the institute to a college gave rise 

to the establishment of the Chemical Engineering 

Department. Today, the College offers undergraduate 

curricular programs leading to the Bachelor of Science 

degrees in Agricultural and Biosystems Engineering 

(BSABE), formerly known as Bachelor of Science in 

Agricultural Engineering (BSAE), Chemical Engineering 

(BSCHE), Civil Engineering (BSCE), Electrical 

Engineering (BSEE) and Industrial Engineering (BSIE) 

(https://www.ceat.uplb.edu.ph). 

 
The University of the Philippines Los Baños, with its 

national and regional mandates for excellence in 

engineering education; its commitment to rural agro- 

industrial development and its proven strengths in 

graduate and undergraduate instruction and research, is in 

a unique position to complement the crop of graduates of 

other institutions for the agro-industrial development 

needs of the country. 

 
The CEAT aims to: 1) produce quality engineering 

graduates needed for agricultural and industrial 

development of the country; 2) advance the frontier of 

knowledge in engineering and generate technologies in 

support of the agro-industrial thrusts of the country;    and 

3) promote the utilization of useful technologies by 

proper clientele. 

 
The Bachelor of Science in Agricultural and 

Biosystems Engineering (formerly Bachelor of Science 

in Agricultural Engineering) program provides the basic 

education for developing skills and professional 

knowledge common to the specialized fields of 

agricultural and biosystems engineering. The curriculum 

integrates engineering science and design with applied 

biological, environmental and agricultural sciences that 

allows the students to develop a professional command of 

a particular specialized area of discipline such as 

agricultural power and machinery for bio-production 

systems, agricultural and bio-process engineering, 

agrometeorology and farm structures or land and water 

resources engineering (www.ceat.uplb.edu.ph). 
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The students in Bachelor of Science in Chemical 

Engineering program may take the general curriculum or 

the major in Sugar Technology or Pulp and Paper 

Technology options which require 39 units of Revitalized 

General Education courses, and 3 units of a legislated 

course. The general curriculum includes at least 56 units 

of chemical engineering courses and 6 units of cognate 

courses which may be chosen from the following fields: 

sugar engineering, food engineering, pulp and paper 

technology, management, economics, scientific and 

technical communication, experimental design, wood 

science and technology, environmental chemistry, 

biotechnology and food microbiology. Six units are 

devoted to thesis work to provide the student experience 

in integrating and applying his technical knowledge in 

solving industrial processing problems and generating 

new technologies relevant to agri-based industries. 

 

The Bachelor of Science in Civil Engineering was 

approved by the BOR in 1993 and instituted because of 

the Southern Tagalog Region, in particular, is an  

emerging agro-industrial center with a high-projected 

need for irrigation and drainage, roads, bridges, 

manufacturing plants, agro-processing facilities, 

warehouses and port development. There are parallel high 

growth needs in residential homes, business offices, water 

supply systems and waste-disposal facilities. In the total 

picture, competent civil engineering graduates with other 

professionals are needed to effect the development of 

structural systems that are safe, economical and efficient. 

UPLB seeks to help upgrade in the long run, the quality of 

civil engineering education in the country, particularly in 

the Southern Tagalog Region. 

 
The Bachelor of Science in in Electrical Engineering 

program was conceived in response to the dire need for 

well-trained electrical and electronic engineers in all 

sectors of development, both on the local and global scale. 

In the Philippines, graduates of electrical engineering are 

key players as the country modernizes in agriculture 

systems and accelerates in rural-urban and industrial base 

for the 21st century. Each student can specialize in one or 

more of the following fields: (a) power engineering, (b) 

electronic engineering and (c) computer engineering. 

Moreover, the student may choose a thesis research or 

practicum as a specialization course. 

 
The Bachelor of Science in Industrial Engineering  

program aims to enable its students to have the 

competence to plan, design, install and evaluate integrated 

systems of personnel, materials, equipment, energy and 

information in ways that reduce costs and increase system 

efficiency and effectiveness. Through the program, the 

students are provided technical competencies for 

industrial systems analysis, design, and management. The 

BSIE program meets the minimum standards and other 

requirements set by the Commission on Higher 

Education. Graduates of the program are expected to 

apply   their   knowledge   and   skills   for   the  industrial 

development needs of the Philippines. 

 
 

II.  METHODOLOGY 
 

Data used in this study was from the CEAT-Office of 

the College Secretary. For the purpose of this study 

Batches 2000-2007 were considered. Frequency and 

percentage distributions were computed to describe 

student attrition rate and graduation rate in each 

undergraduate academic program. 

 
Trends in graduation rates for engineering 

undergraduate programs were based on graduation data 

only for the recent four years (Batches 2004 to 2007). 

Batch 2007 was considered as the last batch in this study 

so as to coincide with the 7.5 years maximum residency 

rule (Second Semester AY 2014-2015). It is ideal to 

expect 100% graduation rate of students admitted to a 

particular program although the probabilities differ for the 

enrolled students in which the units handling the 

particular program should find ways to minimize those 

chances. 

 
This study adapted the metrics of graduation rates 

known as completion time graduation rate (CTGR) and 

on-time graduation rate (OTGR) from the Professorial 

Chair Lecture of Carandang et.al. in 2014. The calculation 

of CTGR is based on the percentage of cohort students 

who attained the degree within 7.5 years. This period is 

based on the maximum residency rule of the university. 

Students who were underload for any given semester, 

whether or not filed a leave of absence (LOA), transferred 

to other institution, and shifted from another degree 

program are included in the said metric. This is to account 

the impact of studentôs movement as well as the attrition 

rate of each degree program with on-time completion. The 

OTGR is computed based on the percentage of cohort 

students who attained the degree within 5 years. 

 

 

III.  RESULTS 

 
Student Attrition in Engineering 

Undergraduate Academic Programs 

 
Five general categories of issues affecting student 

attrition rates include: (a) Personal: Lost, stressed, closed 

to new ideas and experiences, undisciplined, unmotivated, 

insecure, uninformed, unrealistic expectations, student- 

institution mismatch; (b) Social: Alienation and social 

isolation, subject to negative peer pressure, uninvolved in 

college activities, little involvement with faculty members 

or advisors; (c)Academic: Under-prepared, under- 

challenged, poor study habits, does not see value in 

assignments and courses, low academic performance, 

part-time course load, lack of educational and career 

goals, feedback that is too little too late; and (d)  Life 

issues: Insecurity about financial circumstances, job and 

school   time   conflicts,   home   and   family  difficulties, 



Proceedings of the ICEE-PHIL 2015   ISSN# 2467-7507 
 

32 
 

personal problems, health problems, college not 

necessary to meet career goals(Hanover Research, 2011). 

 
The data used for attrition are the number of students 

on, dismissal, with permanent disqualification, number of 

shiftees out of the program, and number of students who 

filed for Official Leave of Absence (LOA). 

 
The distribution of the average number of students 

who were dismissed per degree program is presented in 

Figure 

1. BS Chemical Engineering has the largest value, on the 

average, with dismissed status. For other degree 

programs, the majority has three to four students  who 

were dismissed from the program, thus, preventing them 

from graduating. 

 
Figure 3 shows the distribution of number of students 

shifted out any program. BS  Agricultural  Engineering 

and BS Civil Engineering have the most average number 

of shiftees. 

 

 

 

 

 

 

 

 

 
Figure 3. Distribution of average number of shifted out of each 

engineering program for Batches 2004-2007. 

 

 
 
 

Figure 1. Distribution of average number of students who were 

dismissed from the different engineering degree programs 

for Batches 2004-2007 
 
 

 

Figure 2 shows the distribution of the average number 

of students who were permanently disqualified (PD) from 

the degree program. BS Electrical Engineering has the 

largest value, on the average, with PD status. For BS 

Industrial Engineering, it has average of 3 students with 

PD status. 

 
Table 1 shows the data on the number of CEAT 

students who filed for leave of absence. The table reveals 

that the values ranged from 0.36% to 1.23% of the total 

number of registered students for all semesters from 2009 

to 2013. Along with this, the most stated reasons are 

financial problem (50%) and health conditions (17%) as 

shown in Table 2. 

 

 

 

 
Figure 2. Distribution of average number of students who were 

permanently disqualified from the different engineering 

degree programs for Batches 2004-2007 
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Table 1. Number of CEAT students who filed for 

Official Leave of Absence 

   Table 2. Reasons for filing Leave of Absence of CEAT Students from 
First Semester 2004-2005 to Second Semester 2013-2014 

 
SEMESTER 

Number of 
CEAT  

students who 
filed for  LOA  

Number of    

registered 
  Reason Number Percentage  

students 
   Family matters 10 2.75 

 
 

 

 
 

 

 
 

 

 
 

 
problem 5 1.37 

personal problem 18 4.95 

study thesis 2 0.55 

 

 
 

 

 
 

 

 
Second Semester 2011-2012 10 2083 

First Semester 2012-2013 22 2353 

Second Semester 2012-2013 8 2251 

First Semester 2013-2014 22 2514 

   Second Semester 2013-2014 16 2424  

 

 
 

 
Ramist (1981) stated that a financial difficulty is the 

second most frequently cited reason is used primarily by 

minorities, women with a poor high school record, early 

dropouts, and temporary dropouts. It is used least by those 

in technical institutes or by women with a good high 

school record. Interestingly, counselors rate this category 

much lower in importance than do students. Student 

reports of financial difficulties could be partially due to 

the fact that financial reasons are more "socially 

acceptable." 

 

 
 

 

 
 

 

 
 

  TOTAL 364 100.00        

 

 
 

From the reasons for filing LOA of the engineering 

students, it seems that financial status and health  

condition are the top two reasons of attrition in terms of 

LOA of students. 

 

 
Graduation Rate of Engineering Undergraduate 

Academic Programs in UPLB  

 

 
Table 3 shows that in general, UPLB students take an 

additional one year to complete an undergraduate degree. 

The course with shortest and longest average number of 

years of graduation is BS Industrial Engineering (5.81 

years. 

 
Table 7. Average number of year of graduation 

per degree program from 2002 to 2013. 

 
 

Course 
Average number of Year of 

 

 

 

 
 

  BSIE 5.81  

First Semester 2004-2005 20 1661 health problems 63 17.31 

Second Semester 2004-2005 23 1552 pregnancy 12 3.30 

First Semester 2005-2006 20 1703 financial problem 184 50.55 

Second Semester 2005-2006 26 1606 migration 13 3.57 

First Semester 2006-2007 17 1716 employment/work 4 1.10 

Second Semester 2006-2007 29 1622 Underload/ no units to be enrolled 23 6.32 

First Semester 2007-2008 22 1738 late approval of readmission 1 0.27 

Second Semester 2007-2008 15 1672 emotional and psychological 

First Semester 2008-2009 17 1834 

Second Semester 2008-2009 21 1737 

First Semester 2009-2010 24 1944 trauma 2 0.55 

Second Semester 2009-2010 22 1848 travel/vacation 12 3.30 

First Semester 2010-2011 15 2013 missionary 13 3.57 

Second Semester 2010-2011 14 1941 peer problem 1 0.27 

First Semester 2011-2012 16 2185 ambassador duties 1 0.27 

 

 Graduation 

BSAE/BSABE 6.25 

BSCHE 6.04 

BSCE 6.06 

BSEE 6.05 
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For on-time graduation rate (Table 4), BS Chemical 

Engineering Batch 2004 has 51.04% while BS Electrical 

Engineering Batch 2007 has 11.94%. The mean on-time 

graduation rate of Chemical Engineering has the highest 

value among five engineering undergraduate program 

while BS Electrical Engineering has the lowest value . 

 

Table 4. On-time time graduation (OTGR) rates of Batches 2004 to 2007 
 

Degree 

Programs 

 
 

2004 

 
 

2005 

OTGR 

2006 

 
 

2007 

 
 

mean 

BSAE 24.49 23.33 17.39 19.23 21.11 

BSCHE 51.04 43.18 36.27 25.84 39.08 

BSCE 26.44 23.29 30.56 37.68 29.49 

BSEE 13.79 22.22 13.64 11.94 15.40 

BSIE 31.91 36.73 26.09 17.78 28.13 

 

 

Table 5 shows the completion time graduation rate 

(CTGR), BS Chemical Engineering Batch 2004 has 

81.25% while BS Indstrial Engineering Batch 2007 has 

42.22%. The mean completion time graduation rate of 

Chemical Engineering has the highest value among five 

engineering undergraduate program while BS Industrial 

Engineering has the lowest value . 

 
Table 5. Completion time graduation (CTGR) rates 

of Batches 2004-2007 

 
Degree 

Programs 

 
 

2004 

 
 

2005 

CTGR 

2006 

 
 

2007 

 
 

mean 

BSAE 55.36 68.33 43.48 61.54 57.18 

BSCHE 81.25 79.55 69.61 78.65 77.26 

BSCE 70.11 56.16 68.06 63.77 64.53 

BSEE 67.24 57.14 62.12 56.72 60.81 

BSIE 57.45 61.22 54.35 42.22 53.81 

 

 
IV.  DISCUSSION 

 
Graduation rate measures the efficiency and is a 

marker of academic excellence of a university or college. 

Attrition affects the graduation rate of any institution. It 

presents the percentage of students who did not graduate 

and re- enrolled to other institutions. One measure to 

evaluate the capability of an institution to retain its 

students is to compare the actual and expected graduation 

rates. 

According to Carandang et.al in 2014, from 2002 to 

2013, UPLB students take an additional one year to 

complete an undergraduate degree. It can be noticed that 

this is shortest engineering degree programs are degree 

programs which are newly offered in the College of 

Engineering    and    Agro-industrial    Technology.     But 

considering only those degree programs offered from 

2002 to 2013, BS Chemical Engineering is the shortest 

degree program. On the average, the number of years to 

graduate for UPLB students is 6.09 years for UPLB 

students under a five-year degree program. This result 

agrees with the study made by DeAngelo et al. (2011) that 

students usually take an additional one year to complete 

his/her degree program. 

 
The average CTGR of the five engineering 

undergraduate programs ranges from 53.81% to 77.26%. 

Students who are not graduated will range to 23% to 47%. 

These students may be classified as who shifted out of the 

program, filed LOA, has been dismissed or permanently 

disqualified from the program. 

 
Joe Cuseo (2007) has presented several systemic 

strategies for promoting student persistence. Some of 

these strategies are already being implemented by UPLB 

or other HEIs and CHED. 

 
a. Academic under preparedness lead to academic 

failure or dismissal. Retention strategies include: 

1. Harmonizing college or high school curricula to 

identify core preparatory knowledge and skills. 

The current K to 12 Law, if properly 

implemented and supported may address this 

issue. 

2. Paradigm shift for teaching and learning; 

application of interactive learning, authentic 

assessment and outcomes-based education 

(OBE). 

3. Recruitment and retention of the best and the 

brightest students. In UPLB, there are already 

programs to search for bright but underprivileged 

students in far-flung places. It is perceived that 

motivations for success in these learners are the 

highest. They will be given free UPCAT forms 

and will be exempted from paying some fees. 

Academically gifted students should be 

developed for honors programs and peer 

tutoring. 

4. Collaboration between faculty and academic 

support services (ILC, LRC, OSA) to promote 

effective learning methods and for referral of 

students for advisement and guidance. 

5. Academic skills development via a first year 

seminar or a student success course and/or 

infusing academic success strategies into the first 

year curriculum. 

b. Academic disinterest (boredom) is triggered by lack 

of student enthusiasm for the type of academic 

learning experience that characterizes college life and 

this could be due to the content and delivery of 

courses. In this regard, retention strategies include: 

faculty and staff development and curricular 

development (Carandang et. al, 2014). 



Proceedings of the ICEE-PHIL 2015   ISSN# 2467-7507 
 

35 
 

V. CONCLUSON 

 
This study concluded that a review of academic programs must be done especially for those engineerin undergraduate 

degree programs with low graduation rates. According to Carandang et.al in 2014, academic review should involve the 

following: (a) identification of critical paths in the curriculum such as subjects offered once a semester and subjects with 

too many prerequisites or co- requisites; (b) plan and advertise program changes well in advance, continuing programs 

until current students graduate; (c) implement a comprehensive student remedial plan; perhaps including tutoring, 

programmed instruction, study-skill improvement, and self-paced learning and make such programs widely known to 

students; (d) the selection of students for honors programs may have substantial motivating effects; (e ) opportunities for 

undergraduate research should be expanded, since research involvement strongly affects achievement, grades, persistence, 

aspirations for advanced degrees, and student satisfaction; and (f) establish and consult departmental student advisory 

groups 
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ABSTRACT  

 
Outcomes-Based Education (OBE) is a process that involves the 

restructuring of curriculum, assessment and reporting practices  

in education to reflect the achievement of high order learning  

and mastery rather than the accumulation of course credits. The 

traditional education of BS Agricultural and Biosystems 

Engineering (BS ABE) of the Institute of Agricultural 

Engineering (IAE), University of the Philippines Los Baños 

(UPLB) was shifted to OBE in response to the international 

mutual agreements on the educational qualification frameworks 

and mechanisms of the academic programs including the 

engineering field. The OBE courses of BS ABE were anchored  

to the mission and vision of the UP system, the UPLB vision- 

mission, to the vision of the CEAT, and mission of IAE. OBE is 

a requirement for the ASEAN University Network Quality 

Assurance (AUN-QA) accreditation, which is a prerequisite for 

internationalization of the BS ABE program. Since there is no 

format for converting the traditional courses to OBE, the 15 

criteria of the AUN-QA assessment process were used. Included 

in the criteria are the expected learning outcomes, program 

details, teaching and learning strategies, academic and support 

staff, students, facilities and infrastructure, and the stakeholdersô 

feedback and satisfaction. The paper will try to share the 

experience of IAE in converting its BS ABE program into the 

OBE Curriculum. 

 

Keywords: outcomes-based education or OBE, AUN-QA, BS 

ABE, IAE 

 

 
I. INTRODUCTION  

 
Outcomesïbased education (OBE) has been recently 

promoted as a model for learning in Higher Education 

Institutions (HEIs) in the Philippines. This method of 

learning is just being popularized in the ASEAN region 

for the last two years according to ASEAN University 

Network Quality Assurance (AUN-QA) expert from 

Singapore Tan Kay Chuan when the AUN-QA team 

evaluated the BS Agricultural and Biosystems 

Engineering (BS ABE) program of the Institute of 

Agricultural Engineering, College of Engineering and 

Agro-industrial Technology, UP Los Baños in December 

2014. 

 
According to Tucker (2004), OBE is a process that 

involves the restructuring of curriculum, assessment and 

reporting practices in education to reflect the achievement 

of high order learning and mastery rather than the 

 
accumulation of course credits. It is an educational 

approach that first determines the desired outcomes and 

then designing the educational processes such that the 

students are able to demonstrate the desired outcomes at 

the prescribed levels of performance. 

 
In 1994, Dr. William Spady, who is considered as the 

father of the outcomes-based education system presented 

three basic assumptions in using the OBE as follows: 1) 

all learners can learn and succeed; 2) success breeds 

success; and 3) ñteaching institutionsò (schools) control 

the conditions of success. With these assumptions, the 

educational system is now shifting to OBE. 

 
Outcomes are clear learning results that learners have 

to demonstrate at the end of significant learning 

experiences (Spady & Marshall, 1994) and outcomes are 

actions/ performances that embody and reflect the learner 

competence in using content, information, ideas and tools. 

The key learning results include knowledge and 

intellectual skills, manual or physical skills and 

behaviours (attitudes) and values. These three key results 

areas should come hand in hand for a holistic 

development of the students. 

 
The paradigm shift in the international and local 

educational system into the OBE system is being 

advocated due to the new trend of educational 

qualification frameworks and mechanisms for academic 

programs worldwide. In the international arena, the shift 

from a teacher-centered to a student-centered learning 

orientation is being implemented in academic programs 

such as accounting, computer science, engineering, 

information technology, maritime, medicine and nursing, 

among others. The products of these academic programs 

have great impact in the exchange of human resources 

among nations. The OBE system is one among the 

criterias for accreditation particularly for the Washington 

Accord of 1989 (for undergraduate engineering 

programs), the Sydney Accord in 2001 (for engineering 

diploma/polytechnic programs), the Dublin Accord of 

2002 (for engineering technician programs) and the Seoul 

Accord of 2008 (for Professional Engineers in 

computing/IT and related fields). 
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In the ASEAN region, the Bangok Accord on AUN-

QA   of 2000 provided a guideline to promote the 

development of a quality assurance system as an 

instrument for maintaining, improving and enhancing 

teaching, research and the overall academic standards 

among ASEAN member universities. The AUN-QA 

serves as the accreditation mechanism for HEIs in the 

ASEAN region where the OBE system serves as one of 

the accreditation criterias. Moreover, the opening of the 

ASEAN Economic Community (AEC) in 2015 prompted 

for the establishment of standardized engineering 

program. This move is to address the AECs bordeless 

production base and free-flow of goods and services 

among countries including engineers and other 

professionals. The OBE system also serves as the anchor 

for standardization of the curriculum in engineering 

programs in the ASEAN region to harmonized with the 

international standards. 

 

With its commitment to be at par and competitive with 

the other countries, the Philippine educational system 

moved for the harmonization of the Philippine 

Qualifications Framework of 2013 with that of the ASEAN 

Qualifications Reference Framework for engineers. This is 

for the recognition of Filipino engineers as ASEAN 

engineers and be as competitive among other engineers not 

only in the ASEAN region but in the international arena. 

 
The academic programs of HEIs in the Philippines through 

the Commission of Higher Education (CHED) were also 

aligned into the OBE system. CHED-CMO 37 s. 2012 

entitled ñPolicies, Standards and Guidelines in the 

Establishment of an Outcomes-Based Education (OBE) 

System in Higher Education Institutions Offering 

Engineering Programsò and CHED- CMO 46 s. 2012 

entitled ñPolicy-Standard to Enhance Quality Assurance 

(QA) in Philippine Higher Education Through an 

Outcomes-based and Typology-based QAò were 

implemented to transform engineering education into an 

outcomes-based education system for the promotion of 

continuous quality improvement in HEIs, and keeping pace 

with the demands of global competitiveness. Hence, the 

standards and guidelines for the Bachelor of Science in 

Agricultural/Agricultural and Biosystems Engineering 

(BSAE/BS ABE) Program integrating the principles of 

OBE are now being purposively advocated. 

 
In response to the global trend in engineering 

education, the Institute of Agricultural Engineering, 

College of Engineering and Agro-industrial Technology, 

University of the Philippines Los Baños has also moved to 

comply with the requirement for the OBE system. This 

paper will try to share the experiences of IAE in 

converting its traditional BS ABE program into the OBE 

Curriculum for its accreditation in the AUN-QA in 2014 

and its move  for internationalization. 

II.  METHODOLOGY  

 
The transformation of the BS ABE curriculum into the 

outcomes-based    curriculum     entailed series     of 

consultations with all the stakeholders: the IAE faculty 

members, support staff and BS ABE students; the CEAT 

Administration, UPLB Adminsitration and UP System 

Administration;  industry partners and other stakeholders. 

 
A project team was created headed by the IAE 

Director with one Project Development Assistant from 

each unit. A full -time research engineer was also hired for 

this purpose. Funding assistance was provided by the 

Office of the Vice President for Academiuc Affairs of the 

UP System. 

 
Primary and secondary data collection through survey, 

direct interviews, literature and historical reviews and data 

analysis were conducted. A series of consultative 

workshops for the finalization of OBE format and its 

content were conducted and participated by all faculty 

members. The OBE curriculum was integrated in the 

AUN-QA Accreditation which comprises of 15 Point 

Criteria as shown in Fig 1. One to five criteria tackle the 

OBE curriculum in general which include the learning 

outcomes, program specifications, program structure, 

teaching & learning strategy and student assessment. On 

the other hand, the 6-12 pertains to the quality  of  the 

major key players such as the academic staff, support 

staff and student quality including facilities and 

infrastructure, quality assurance of teaching and learning 

and staff development. The last 3 criteria (13 to15) 

pertains to stakeholders satisfaction. 

 

 

Fig 1. AUN-QA Accreditation 15 Point Criteria 
 
 

There were two evaluation stages for the readiness of 

the IAE BS ABE program for accreditation. First was the 

Internal Evaluation where the IAE faculty members rated 

their performance as exemplified in the Self-Assessment 

Report. This was submitted to the AUN-QA office for 

evaluation. The second stage was the External Evaluation 

which was done in December 2014. A three-man AUN 

QA expert conducted the evaluation process. 
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In the preparation of the IAE Self-Assessment Report, 

it followed the PCDA for Quality Assurance as presented 

in Fig.  2 and expounded in Table 1. 

 

 

 
Fig 2. The PDCA guide for the drafting of the 

IAE Self-Assessment Report 
 

 

TABLE 1. 
DEVELOPMENT PLAN FOR THE IAE ACCREDITATION. 

 
 
 

III.  THE OBE FRAMEWORK  

 
The OBE system has major components to include an 

outcomes-based curriculum with outcomes-based teaching 

and learning activities and at the end of each learning 

outcomes must have an outcomes-based assessment for 

continuous improvement of the course and the program 

itself (Fig 3). The OBE has a  greater focus on:program 

and course outcomes. It is a student-centered teaching and 

learning activities with regular assessment and evaluation 

for continuous improvement of the course and program in 

general. 

 

 

Fig 3. Components of the Outcomes-Based Education System 
 

The Outcomes-Based Education (OBE) framework, as 

illustrated in Fig 4, is a continuous and iterative process. 

The institution which offers the program has an 

established mission and vision. The program educational 

objectives are set by the institution offering the program. 

The future career of their graduates after 3-5 years of 

graduation is the main focus in formulating the program 

educational objectives. The student outcomes can be 

categorized into three: the basic knowledge and skills to 

be acquired by HEI students, the common knowledge and 

skills to be acquired by all HEI students and the 

specialized knowledge, skills and attitudes for the field of 

specialization (i.e. Engineering) 

 

 

 

 
Fig 4. The OBE Framework 

 

 

For example, there are many engineering programs 

offered by HEIs in the country including the agricultural 

and biosystems engineering. The CHED has come up with 

13 learning outcomes which serves as guide for the 

drafting of the expected learning outcomes for the 

engineering fields. 

 
On the other hand, course learning outcomes are 

specific for every course in the curriculum. A syllabus for 

each course is developed and delivered to the students 

through different teaching and learning methodology. The 

methods to be used depend on the ability of the students to 

learn   since   OBE   has   a   student-centered  orientation. 
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Different learning activities can be used to cater 

different types of students and proper assessment tools 

will determine whether the students met the course 

learning outcomes.   Upon   assessment,   the   teacher    

in-charge 

 
 

TABLE 2. 
COMPARISON OF TRADITIONAL EDUCATION 

  WITH OUTCOMES-BASED EDUCATION.  

  Traditional  Education Outcomes-Based Education  

evaluates whether the students satisfactorily passed 

the course or not. Assessing different courses of the 

curriculum can also evaluate the program as a whole 

whether the curriculum needs revision or not. The 

success of the program also means the success of the 

institution offering the program. If the evaluation of the 

assessment turned out to be unsatisfactorily, then there is 

a need to improve the program. Improving the program 

should not be limited to the result of the assessments but 

also needs to consider the inputs and feedbacks of the 

industry and professional organizations where the 

graduates   are   usually   employed.   After   refining  the 
curriculum    of    the    program,    the    cycle 

undergoes 

Time-based: courses are specified by 
time (number of hours per week and 

number of weeks per term), fixed use 

of resources and space 
Students are grouped in a class and 

move through the course together, 

regardless of individual studentôs 

performance 

Students accumulate courses and 

grades over a set number of terms 

 

Teachers lecture in class; are seen as 
repositories of information which 

they disseminate 
Students are passive learners; they 

learn what is taught 

Outcomes-based: courses are linked 
to outcomes and imply flexible use 

of time, resources, and space until 

outcomes are attained 
Students are grouped in a class but 

advance through the course in 

various ways to achieve the 

outcomes 

Students demonstrate achievement 
of outcomes over time according 

to their own abilities 

Teachers lecture, advise, coach, 
supervise, facilitate, and provide 

time, resources and space 

Students are active learners; engaged 

in various activities 

continuous   improvement   to   cater   the   needs   of 

the 

Students recall knowledge Students demonstrate knowledge, 
skills and behaviors 

industry and other stakeholders. 

 
The paradigm shift from traditional education to 

OBE 

Assessment process: fixed number of 

exams and projects; grade is given at 

the end of the term 

Assessment process: Continuous 

assessment until desired outcomes 

are achieved; then grade is given 

system is brought about by academic institutionsô 

collaborative arrangements for harmonization of 

qualification frameworks and  standardization  of  criteria 

for accreditation nationally and internationally. This will 

promote better pool of human resources for employment 

and better opportunities of the graduates. This will also 

enhance better mobility in the exchange of services among 

countries involve. On the institutional side, this may 

increase enrolment of a particular field of specialization 

and better opportunities for increasing enrolment of 

foreign  students. Summarized   in   Table   2   are  the 

comparison between the traditional education and 

outcomes-based education. 

 
To become globally competitive, shifting to OBE is 

necessary since there are international mutual agreements 

on educational qualification frameworks and mechanisms 

utilizing OBE in the academic programs including 

engineering. 

 

IV.  THE BS ABE PROGRAM  

 
A.1. The BS ABE Curriculum  

 
The Bachelor of Science in Agricultural and 

Biosystems Engineering (BS ABE) curriculum is a five-

year engineering program offered by the Institute of 

Agricultural Engineering (IAE), College of Engineering 

and Agro-industrial Technology (CEAT), University  of 

the Philippines Los Baños (UPLB). BS ABE is a 195-unit 

program which is comprised of 76 units of general 

education courses (Revitalized General Education 

Program and General Education Program ïRGEP & GE), 

The 39 units of RGEP and 37 units of General Education 

provides a broad appreciation of the arts and humanities, 

social science and philosophy, science and technology, 

mathematics, chemistry, biology and statistics. The RGEP 

and GE are generic to all the UP students. 
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Teaching Learning 
Teaching-Centered Activities Student-Centered 

Activities Inputs Outcomes 

Discipline-specific All development Around 

   Institutional Learning Life-long Learning  

 
On the other hand, the 12 units of 

Fundamentals of Agriculture courses covering 

animal science, soil science and crop science are 

specially chosen agricultural science courses 

included in the ABE curriculum to give the basic 

agricultural science concepts. Among the 

engineering programs of UPLB, only the BS ABE 

contains agricultural science courses. The 

Fundamental Engineering courses of 40 units are 

devoted to basic engineering science courses, 

electrical engineering, engineering economy, 

which is generic to all engineering students. These 

courses are aimed to provide mastery of 

fundamental mathematical, scientific and 

technological concepts and principles underlying 

most fields of engineering. 

 
The Professional Agricultural and Biosystems 

Engineering Courses can be further classified into 

two. The first category includes the intermediate 

professional ABE courses common to all ABE 

students. These provide the intermediate concepts 

in appreciation of the ABE curriculum. The second 

category consists of the major courses classified 

under specialized fields of ABE such as Power and 

Machinery Engineering, Agricultural Bio- Process 

Engineering, Agrometeorology and Farm 

Structures, and Land and Water Resources 

Engineering. The major professional courses are 

generic to all ABE students while the specialized 

courses are offered only to students who will be 

specializing in each of the  ABE fields of 

specialization as presented in Fig. 5. 

 

Additional six (6) units of national service 

training program courses and eight (8) units of 

physical education courses are also included in the 

curriculum but these  units 
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are not included in the computation of total credit 

units. The present BS ABE program evolved as a result of 

the Collegeôs continuing efforts to align the program 

according to the needs of the current times. UPLB through 

IAE-CEAT is the first university in the country to 

transform the BS Agricultural Engineering Program into 

the BS Agricultural Engineering & Biosystems 

Engineering  Program  in  2011.  The  BS  ABE     revised 

curriculum   was   first   implementated   during   the     

1
st

 

semester of academic year 2012-2013. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 5. Composition of the BS ABE 5-year Curriculum 

 

Program Educational Objectives 
 

The formulation of the Program Educational 

Objectives (PEO) was based from the IAE mission. The 

PEO are broad statements that describe the career and 

professional accomplishments of the program in preparing 

the graduates to achieve the knowledge, skills and 

attitudes which could be realized within 3-5 years after 

graduation. 

 
The RA 8559, an act regulating the practice of 

Agricultural Engineering in the Philippines, was the sole 

basis for the IAE BS ABE PEO. Table 3 summarizes the 

matrix of the PEO vis-a-vis the IAE mission. The tick 

marks signify that the stated PEO is concur with the IAE 

mission. 

 

Program/Student Outcomes(PO/SO) 
 

The program outcomes or student outcomes are the 

desired characteristics of the graduates of the BS ABE 

program. There are 13 outcomes for the engineering field 

as prescribed by CHED. Table 4 shows the matrix of the 

program/student outcomes versus the PEO. Each course or 

 
TABLE 3. 

MATRIX OF THE PROGRAM 

EDUCATIONAL OBJECTIVES WITH THE INSTITUTEôS MISSION. 

 
 

A. 2 The IAE Outcomes-Based Curriculum  

 

Mission-Vision 
 

To properly implement the OBE, an outcomes-based 

curriculum (OBC) was developed. In the OBC, the 

University Mission-Vision which is also anchored on the 

vision statement of the University of the Philippines as a 

National University was the basis for the formulation of 

the College and the Instituteôs Mission-Vision. 

 

For the OBC of the BS ABE program, the UPLBôs 

Mission-Vision of: One Goal, One Destiny, One 

University was considered since each administration term 

has its own Mission and Vision. 

 

The CEATôs Vision: ñExcellence in Engineering 

Education, Research and Extension; committed to 

progressive transformation and global relevance of 

Philippine agriculture and industryò was formulated to 

comply with the Universityôs Vision. With one     CEATsô 

Vision, the different units of CEAT anchored their 

missions to achieve such vision. For IAE, its Mission is to 

provide    leadership    in    Agricultural    and  Biosystems 

Engineering by: continually upgrading the ABE  program, 

producing graduates with the highest all-around 

capabilities, spearheading state-of-the-art RDE, and being 

the model for other Agricultural Engineering Schools in 

the country. 

RGEP (G) 

3.1%    3.1% 
GE (G) 

4.6% 

23.6% 
20.0% 

19.0% 

20.5% 
6.2% 

Fundamental 
Agriculture (S) 
Fundamental 
Engineering (GES) 
Intermediate ABE (S) 

Specialized ABE (S) 

Program Educational Objectives 
Mission 

a b c d 

1.Engage in teaching agricultural 

engineering subjects for HEI, 

consultation, inspection, testing and 

evaluation, investigation, agribusiness 

ventures and management services on 

agricultural and biosystems 

technologies, facilities and equipment 

and other related fields 

 

 

 

ã 

 

 

 

ã 

  

 

 

ã 

2. Holding managerial or supervisory 

positions in public or private 

institutions involved in design, farm 

operations, processing, manufacturing 

and marketing, irrigation, soil and 

water conservation systems and 

facilities, agricultural waste utilization 

systems and facilities, and renewable 

energy systems utilized in the farm; 

and other related agricultural and 

biosystems engineering facilities and 

equipment 

 

 

 

 

 

ã 

 

 

 

 

 

ã 

  

3. Holding leadership in research and 

development, training and extension 

work, and consultancy services on 

agricultural engineering facilities/ 

services, systems and technologies for 

safe water and food, renewable energy, 

a stable environment, and products and 

processes. 

 

 

 

ã 

 

 

 

ã 

 

 

 

ã 

 

 

 

ã 
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TABL

E 4. 

PROGRAM/STUDENT OUTCOMES AND 

RELATIONSHIP TO PROGRAM EDUCATIONAL 

OBJECTIVES 

 
PEO 

subject in the BS ABE curriculum.has its own unique 

matrix of PO or SO. For instance, if the subject is 

agricultural mechanization, then the outcomes which 

satisfy the PEO should have tick marks. The 

program/student outcomes can be grouped basically in 

terms of the knowledge, skills, and attitude. 

Program/Student 
Outcomes 

 

Outcomes-Based Teaching and Learning 
 

There are various methods or activities in the delivery 

of the course syllabus to the students in attaining the 

expected course outcomes. Course outcomes are basically 

the objectives or goal of the course by the end of the 

semester. These are the expectations from the  students 

after the semester of learning. The level of course 

outcomes should either be introductory, enabling, or 

demonstrative. Introductory level means that the student 

only learned the knowledge required while enabling 

means that the student can apply the knowledge learned 

from various situations. Demonstrative level is the highest 

level wherein the student is expected to demonstrate what 

he/she have learned from the course. 

 
The methods in delivering these course outcomes 

should cater all kinds of students whether they are visual 

learners, auditory learners, or kinesthetic learners. Visual 

learner learns mostly from what he/she sees. Auditory 

learner, on the other hand, learns mostly on what he/she 

heard. Kinesthetic learner learns mostly if he/she has an 

actual experience on performing the tasks. Among the 

possible teaching and learning activities are lecture, 

discussion, computation, laboratory work, field work, 

project design and educational tour depending on the 

needs of the course. 

 
The course syllabus of the curriculum of the BS ABE 

program was divided into 16 weeks to cater the duration 

of one semester. For each week, specific topics are being 

covered with corresponding teaching and learning 

activities. The course outcomes that will be satisfied by 

the topics discussed are also included. The learning 

objectives or the expected knowledge, skills, or attitude to 

be gained for each topic are also indicated in the syllabus. 

 

Outcomes-Based Assessment 
 

Assessment of the course and the BS ABE program is 

important since this is the best way to evaluate the OBE. 

Different assessment tools can be used depending on the 

course. Among the assessment tools are the examinations 

(written, oral, or practical), problem sets, laboratory 

exercises, quizzes, assignments, project making, 

presentations, reports, and others. Assessment is important 

as this serves as instrument whether the student pass the 

course or not. This can also be used to improve the course 

itself and even the BS ABE program. A sample Course 

evaluation is presented in Table 5. 

 1 2 3 

 
(a) 

Ability to apply knowledge of 

mathematics and science to 

solve engineering problems 

   

 
(b) 

Ability to design and conduct 

experiments, as well as to 

analyze and interpret data 

   

 

 

 

 
(c) 

Ability to design a system, 

component, or process to meet 

desired needs within realistic 

constraints such as economic, 

environmental, social, political, 

ethical, health and safety, 

manufacturability, and 

sustainability, in accordance 

with standards 

   

(d) 
Ability to function on 

multidisciplinary teams 
   

 
(e) 

Ability to identify, formulate, 

and solve engineering 

problems 

   

(f) 
Understanding of professional 

and ethical responsibility 
   

(g) 
Ability to communicate 

effectively 
   

 

 

(h) 

Broad education necessary to 

understand the impact of 

engineering solutions in a 

global, economic, 

environmental, and societal 

context 

   

 
(i) 

Recognition of the need for, 

and an ability to engage in life- 

long learning 

   

(j) 
Knowledge of contemporary 

issues 
   

 

(k) 

Ability to use techniques, 

skills, and modern engineering 

tools necessary for engineering 

practice 

   

 

 

(l) 

Knowledge and understanding 

of engineering and 

management principles as a 

member and leader in a team, 

to manage projects and in 

multidisciplinary environments 

   

 
(m) 

Preserve and promote ñFilipino 

historical and cultural- 

heritageò 
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TABLE 5. 

SAMPLE COURSE EVALUATION  

TABLE 6. 
NUMBER OF ACADEMIC STAFF 

  (AS OF AY 2013-2014).  

Total % of 
 

Assessment Tasks 
Min. Ave. 

Satisfactory 
Perfor- 

mance 
Recommen 

dations 

Category M F 
People FTEs* PhDs 

 

CO 1 
CO 2 

 
Part 1 

Final 

Perfor-mance 
 

60% 
15/30 

Professors 6 0 6 1 per 

person 

10
0.00 

% 
CO 3 

CO 2 & 
CO 3 

Exam 

Part 2 

Final 

=50% 

 

60% 
23/30 
=77% 

Assoc
iate 

Profes

sors 

Assistant 

6 0 6 1 per 
person 

10 6 16 1 per 

66.67
% 

 
31.25

% 
  Exam  Profes

sors 
person 

CO 2 & 
CO 3 

Part 3 

Final 
 

60% 
10/30 
=33% 

Instructors 4 0 4 1 per 0% 
person 

  Exam  
Summative Full 

Time 

0 0 0 0 0 

Assessment: 

Final Examination 
60% Lectu

rers 

Part 

Time 

 

0 0 0 0 0 

TOTAL 60% Lecturers 

   Visiting 

Professors 

/ Lecturers 

0 0 0 0 0 

A.3.Factors Contributing to a Successful Outcomes- 

Based Education 

 

Quality of the academic staff 
 

Competency of Academic Staff 

 
IAE is composed of competent academic staff and 

most of 

 

Total 26 6 32 32 0 
 

*FTE stands for Full-Time Equivalent. This is a unit to calculate the 

investment of time. 1 FTE is equal to about 40 hours per week (full 

time). 

 
TABLE 7. 

ACADEMIC STAFF/STUDENT RATIO AND ACADEMIC 

STAFF/GRADUATE RATIO 

  (AS OF AY 2013-2014).  

them are holders of advanced degrees including 14 

doctoral degree holders. As of AY 2013-2014, there are 

32 full time faculty members composed of 6 professors, 6 

associate professors, 15 assistant professors, and 4 

instructors (Table 6). IAE is also comprised of four (4) 

 
Total FTE 

of    

Teaching 

Staff 

 

Number 
of  

Students 

 

 
Number of 

Graduates 

No. of 
Students 

per 

FTE of 

Teaching 
Staff 

Number of 
Graduates per 

FTE of 

Teaching 
Staff 

academic divisions representing the fields of 

specialization Agricultural and Biosystems Engineering 

and one RDE unit, namely, Agricultural and Bio-Process 

Engineering Division (ABPROD), Agricultural 

Machinery Division (AMD), Agrometeorology and Farm 

Structure Division (AFSD) and Land and Water 

Resources Engineering Division (LWRD), with the 

Agricultural Mechanization Development Program 

(AMDP) as RDE unit. 

 
IAE faculty members regularly attend local and 

international workshops, scientific conferences and 

conventions (e.g. PSAE conventions, etc.), trainings and 

other meeting for professional advancement and 

development. 

 
Each course in the BS ABE curriculum can be taught 

by at least 2 faculty members (can be partnership of a 

senior and a junior faculty). With regard to the  general 

education courses under the Revitalized General  

Education Program (RGEP), the courses (e.g. Arts and 

Humanities, Social Sciences, etc.) are taught by sufficient 

academic staff of other Colleges of the University. Table 7 

shows the Academic Staff/Student Ratio and Academic 

Staff/Graduate ratio. 
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32 376* 32**  11.39 0.97 
 

 

*  Data from students of BS ABE program enrolled for AY 2013-2014 
** Data from students of BS ABE program who graduated for AY 

2012- 2013 

 
Recruitment and Promotion System 

 
UPLB, CEAT and IAE at each level, have already 

established a process and tools for evaluating faculty 

for recruitment and promotion. These guidelines 

explicitly included criteria based on academic merits 

(e.g. honors received, grades, research publications, 

etc.) and commitment to teach. The Institute Academic 

Personnel Committee (IAPC) has a standard procedure 

for assessing applicants for faculty posts. The process 

takes into consideration collegiality,integrity, 

resourcefulness, creativity, commitment and judgment.  

The IAPC has five 

(5) members; two senior faculty members and two 

junior faculty members voted by the IAE faculty and 

chaired by the IAE Director. One (1) senior and one 

(1) junior faculty member have two (2) year term 

while the other two (2) members have one (1) year 

term. These procedures allow IAE to recruit best and 

the brightest top honor graduates for teaching 

positions in the last five (5) years. 
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The Academic Personnel Board of the UPLB, has 

standard procedure for assessing applicants for faculty 

posts, promotion, and tenure, wherein all pertinent 

documents such as transcript of records, curriculum vitae 

and supporting documents are thoroughly reviewed. 

Tenure system for the academic staff from the Institute 

Level up to the UP System level is structured and very 

objective where academic staff up for tenure needs to 

demonstrate teaching proficiency, research track record 

requires publications), and collegiality, among other 

requirements. 

 
Roles and Relationships of Faculty Members 

student graduated. Likewise, handling externally 

funded projects and duly recognized consultation works 

give the faculty additional incentives. Other incentives 

include professorial chairs and grants where deserving 

faculty members are awarded. Each division discusses 

among their faculty members the assignment of course to 

be taught. For practicum and undergraduate thesis, the  

student has the freedom to choose the members of his/her 

panel. Consultation hours of at least 10 hours per week 

are also indicated in the FSR for each faculty member. 

 

The faculty members are generally classified as either 

senior or junior faculty. The faculty manual gives the 

definition of senior and junior faculty, which is based on 

the median rank. Mentoring of junior faculty by a senior 

faculty is practiced for each academic group or division of 

the IAE as presented in the manpower development plan 

of each unit (Fig. 6). Aside from teaching and research, 

faculty members are tapped to perform roles and duties in 

the various committees assigned by the Institute, College 

and UPLB. Faculty members have at least one standing 

committee at the Institute and Division level. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 7. Sample portion of a Faculty Service Record (FSR) 

of an IAE Faculty. 

 

Fig. 6. Sample Faculty Manpower Development Plan. Accountability of the Faculty Members 
 

Staff Workload and Incentive Systems 

 
Faculty members are required to have at least 24-units 

workload per year (12 units per semester) that is 

comprised of teaching, research, extension and 

administrative duties with at least 6 units teaching load  

per semester. The involvement of each faculty member is 

indicated in their Faculty Service Records (FSR) (Fig. 7). 

The combination of teaching and research workloads has 

allowed faculty members to generate first hand data and 

experience that can be applied in teaching the ABE 

courses. The workload allows the faculty to give quality 

teaching that results to effective student learning. Faculty 

members are also rewarded for serving as major advisers 

to   students   and   they   received   honorarium   for every 

All faculty members are accountable to the University 

taking into account their academic freedom and 

professional ethics. The faculty members are well 

informed and guided of their duties and responsibilities 

that are stipulated in the UPLB Teacher's Guide to 

Academic Policies and Procedures (Revised 2002). 

Moreover, additional memos, guidelines and  reminders 

are regularly issued by higher administration officials to 

remind faculty of their accountabilities. All academic staff 

are informed and knowledgeable of the University  

policies. Disciplinary actions and sanctions are 

appropriately imposed to regulate and discipline faculty 

members. 
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Review, Consultation and Redeployment System 

 
The Student Evaluation of Teachers (SET) (Fig. 8. is 

the instrument used by the University to evaluate and 

review teaching performance of all faculty members. It is 

used as one of the criteria in the renewal of appointment, 

promotion and in giving incentives/awards. Faculty with 

temporary appointment is regularly peer evaluated and 

reviewed every year. Peer evaluation is an  important 

factor for the appointment of tenure to a temporary staff. 

The review and evaluations processes are geared towards 

further improving academic staff quality and are also 

employed in merit promotions and in granting other 

University awards. 

are merit-based. Accomplishments in the forms of 

publications, committee work involvement, teaching, 

research, and extension are considered and given weights 

as indicated in the Faculty Service Records. Promotions 

are based on a structured and objective system that 

requires the faculty to demonstrate research productivity 

(publications) and teaching proficiency (SET). The system 

also takes into consideration collegiality, integrity, 

resourcefulness, creativity, commitment, and judgment. 

The criteria for the appraisal system are efficient and 

sufficient. 

 

Quality of the Support Staff 
 

Library Staff 
 

The UPLB Main Library staff (49 staff members) 

provides support services for studentsô access to library 

facilities such as information and readerôs services, 

internet and computer, multimedia and technical services 

for all colleges of the University. In addition, CEAT has 

its own library with five (5) support staff including two 

librarians. The following are the facilities available at the 

CEAT Library: 
 

 
 

 

 
 

 

 
 

 

 
 

Fig. 8. Sample portion of the Student Evaluation of Teachers (SET). 

 

 

Termination Retirement Guidelines 

 
The retirement benefits for faculty members include 

those from the Government Service Insurance System, UP 

Provident Fund, and the PAGIBIG (Pagtutulungan sa 

Kinabukasan: Ikaw, Bangko, Industria at Gobyerno) 

Fund. Termination of a faculty member is covered under 

the rules stated in the UPLB Teacher's Guide which also 

includes sanctions for various offenses. The  university 

also follows the rules provided by the Civil Service 

Commission. Faculty members enjoying housing 

privileges at the campus need to give up their units once 

they retire from the university. In general, the termination 

and retirement benefits and rules are well planned and 

implemented and can be seen in the UPLB Teacher's 

Guide to Academic Policies and Procedures (Revised 

2002). 

 
Appraisal System 

 
The appraisal system is covered by the rules and 

policies established by the Institute, College, Constituent 

University and the UP system. Most faculty     promotions 

o Wifi access ï Provides wireless connection to the 

internet 

o Online Public Access Catalog (OPAC) - 

Materials needed such as books, periodicals, 

indexes, theses/feasibility studies, and 

electronic/AV materials for research can be 

accessed easily through user-friendly online 

catalogs 

o Computer terminals ï 19 computers with internet 
access are available to library users 

o Library System ï The Library is currently using 

Athena and Library Solutions to access, catalog 

and circulate the library materials 

o Carrels ï Individual carrels are also provided to 

library users 

 
Both the UPLB and CEAT Libraries are active in 

promoting the use of all library resources particularly its 

online journal subscription to the faculty and students as 

well as utilization of the library fees for purchase of new 

books. The respective websites of UPLB and CEAT 

libraries are http://library.uplb.edu.ph) and 

http://ceatlibrary.uplb.edu.ph. In addition, the four (4) 

divisions of IAE including its RDE unit have their own 

reading rooms where copies of theses and practicum 

manuscripts of BS Agricultural Engineering graduates are 

stored. 

 

The Laboratory Staff 

 
There are currently four (4) IAE laboratory staff 

members for the 10 laboratories of the Institute. The 

laboratory staff members assist and deliver quality service 

in laboratory classes and also assist students who are 

doing their  theses 

http://ceatlibrary.uplb.edu.ph/
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and projects. IAE laboratories provide service not 

only to ABE students but also to all other engineering 

undergraduate and graduate students. Consequently, the 

staff members are loaded with work which requires for 

additional laboratory support staff. 

 

Information Technology Center 

 
The University, created in 2008, has its own 

Information Technology Center (ITC) that provides the 

entire computer services needs of the University 

constituents in addition to the specialized computer 

laboratories at the UPLB Institute of Computer Science 

and Institute of Statistics. Moreover, each unit of IAE has 

three to four computers with internet access for common 

use of faculty, staff, and students. 

 
Other Student Services Staff 

Moreover, Table 9 summarizes the total number of 

students enrolled in the BS ABE Program of UPLB in the 

last five years. Overall there is an increase in the number 

of students enrolled in the program annually. 

 

TABLE 9. 

         TOTAL NUMBER OF STUDENTS ENROLLED, 2009-2014          

Full-time Students 
 

Academic Year Male Female Total 

2009-2010 167 133 300 

2010-2011 170 136 306 

2011-2012 181 151 332 

2012-2013 193 164 357 

  2013-2014 205 171 376           

Source: CEAT, OCS 
 

Aside from the UPLB Main Library, other UPLB 

Offices that provide student services are the Office of the 

University Registrar (OUR), Office of the Vice 

Chancellor for Academic Affairs (OVCAA), Office of 

Student Affairs (OSA), and Office of the College 

Secretaries (OCSs). 

 

Student Quality 
 

Admission Policy 

 
All students to be accepted in the University must 

pass the UP College Admission Test or UPCAT to ensure 

that the best and the brightest students from all over the 

country are admitted in the University. Among the several 

programs in UPLB, the BS ABE Program has a qualifierôs 

quota of 80 students. Additionally, CEAT and IAE clearly 

state their policies on waitlist applicants, shiftees, 

transferees, and readmission. These are explicitly stated in 

the CEAT Academic Programs, Policies, and Procedures 

handbook. Table 8 shows the five-year data of  the 

number of freshmen who were admitted to the BS ABE 

program by passing UPCAT. The Institute is able to 

consistently fill up yearly-designated quota (ranging from 

71 to 78) for BS ABE. 

 
TABLE 8. 

INTAKE OF MALE AND FEMALE FIRST-YEAR STUDENTS 

     FOR BATCHES 2009-2013 UNDER THE BS ABE PROGRAM      

Full -time Students 
 

Academic Year Male Female Total 

2009-2010 40 38 78 

2010-2011 36 35 71 

2011-2012 39 34 73 

2012-2013 37 39 76 

  2013-2014 46 31 77           

CEAT has its Committee on Student Admissions, 

which facilitates the student intake policy for waitlist 

applicants, transferees, and shiftees only. For waitlist 

applicants who actually chose BS ABE as their Program, 

admission requirement is to pass the UPCAT for UPLB 

Campus and satisfy competency scores for Mathematics 

(80%) and Science (80%). 

 

To widen the search for the best and the brightest 

applicants to the Program, the Institute is visiting 

provincial high schools to well-informed potential 

students about the BS ABE program. This road show will 

also inform them the opportunities available when they 

choose the Program. 

 
Student Study Load 

 
The BS ABE curriculum prescribes students to take 

18 to 20 units per semester. The University policy dictates 

that load per semester should be within minimum of 15 

units and maximum of 21 units. This is strictly 

implemented with the help of faculty advisers and OCS 

during registration. Students could be under load (less 

than 15 units) or overload (more than 21 units) only under 

very special conditions. Such cases need approval from 

the faculty adviser, division chair, institute director, 

college secretary, and dean. 

 

Student Advice and Support 
 

Student Progress Monitoring System 

 
The Office of the University Registrar (OUR) and 

Office of the College Secretary (OCS) monitor student 

performance since concerned staff input the final grades 

in each course in the studentôs record. The OUR uploads 

the grades in the computerized registration system of 

UPLB (http://systemone.uplb.edu.ph) where students can 

view their grades and academic performance per semester. 

The OCS can provide True Copy of Grades to students 




