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ADDRESSING A BROAD RANGE OF STUDENT OUTCOMES IN THE
COURSE ON MATRIX THEORY OF STRUCTURES

A.W.C. Oretd, D.N.Valerio®

'Civil Engineering Department, De La Salle University, Marflailippines

2DCCD Engineering Corporation, Makati, Philippines
(andres.oreta@dlsu.edu.ph)

Each engineering program has a set of program or student

Abstract - In outcomesbased education (OBE), the outcomes (SOs). Program or student outcomes are narrow
design of the curriculum, syllabus, teaching and learning  statements that describe outcomes (knowledge, skills,
strategies, and assessment %Blli‘ﬁéé' Vhlues) & Svhat stlided &ré Expécted t’oekhdw
aligneddé with the student F\dfb‘éram@ﬂ?ﬁdS by tHeNtme b g?aﬂt?atlo a1'Il1eI GEE

ioutcomes. o To effectively e Rantbisik it thé BscE Rdurses Wid |ﬁ15lemenete"jhrap[5

outcomes are achieved, thestudents must be engaged in the
learning process. The engineering instructor must not simply La Salle Universityi Manila starting in AY201€2011

resort to blackboard teaching but must employ innovative ~ When the course syllabi were converted to OBE format. In
learner-centered activities. This paper presents the course the design of the OBE syllabi, the prograom student
design in the course on Matrix Theory of Strutures which outcomes specified by the Commission on Higher
follows an OBE framework. A variety of examples on  Education (CHED) Policies and Standards (CHED CMO
teachinglearning activites and assessment tasks were 29 s2007) for the BSCgrogram.

employed to achieve the intended course learning outcomes
and the targeted student outcomes on application of

mathema.‘t'cs and engineering sciences n so.lv'ng civil TSTRUC3 (Matrix Theory of Structures) which is a three
engineering problems using modern engineering  tools.

Direct and indirect assessments show that the intended umt course 'r_the B_SCE (_:urr'CUIum' _The course syllabus
student outcomes werachieved. will be described including the various TLAs and ATs
adopted in order that the specific student and course
Keywordsi outcomesbased education, civil engineering, learning outcomes can behieved.
matrix structural analysis, engineeringeducation

This paper presents the course design in the

Il. COURSEDESIGN

. INTRODUCTION A. LearningOutcomes
OutcomesBased Education ( OBE) T$STRUC3 which is the coardeidioMaatir i x Theor
model in which the curriculum and pedagogy andStructureso is the | ast cour s
assessment are al/l f oc us e dcousses is tthe dcarriculuml kefore nstudegts daket theo me s

(Driscoll & Wood 2007 p.4). OutcomeBased Education structural design courses. This course focuses on the
is now accepted as a framework in the accreditation ofmatrix analysis of statically determinate and
Engineering Programs. The ABET in the US adopts itsindeterminate trusses, bma and frames for internal
AEngineering Criteriao, w hforaed and adsplaceanknttsy usifigo thed Divea Stiffness OB E
framework. Similarly, the Washington Accord, which Method, which is the method used in most computer
recognizes substantial equivalence in the actaddn of  aided structural analyspgograms.

qualifications in professional engineering for the member

countries, also adopts a similar criteria. As a result, The Course Learning Outcomes or simply LOs are
various studies have been conducted by engineerinthe key in the design of the coursentent, selection of
educators on how to effectively implement an OBE teaching/learning activities (TLAs) and adoption of
framework in engineering schooll$ is a new paradigm in  assessment tasks (ATs). To effectively ensure that the
engineering education which is aimed at improving course learning outcomes are achieved, the students must
learning [1] and to meet accreditation needs [2]. In thebe engaged in the learning process. The OBE principle

Philippines, the Commission on Higher Education andthevhi ch sata6esi mwbrtant is not
Philippine Technological Council (PTC) takes the lead inw h a t they l earnd shoul d be a
promotingOBE as the framework for the accreditation of selection of TLAs. Thus, the teacher must not simply
engineeringprograms. resort t o fichal k and bl ackbo

employ also innovative and studeggntered teaching dn
The key to OBE is the achievement of outcomes. Inlearning activities that will stimulate and challenge the
OBE, the outcomes are first defined and then the desigminds of the students to create and integrate knowledge
of the curriculum including the teaching/learning about the course content and intended learning outcomes.
activities (TLAs) and assesent tasks (ATs) follow. TLAs must be aligned with the course learnirmgitcomes



Proceedings of the ICEHIL 2015 ISSR&67-7507

and the student outcomes. TLAs must also address the Fig. 2. Sample Learniran
di fferent l evel s of Bl o o rholsachingardd-eapingetivitigst
thinking 1 the lower level thinking skills like

remembering, understanding, and applying and the higher TO achieve the intended course learning outcomes,

level thinking skills like analyzing, evaluatingand various teaching and learning activities and strategies
creating. were adopted during the term. Among these activities and

strategiesre:

In the OBE hierarchy of outcomes where the
Expected Lasallian Graduate Attributes (ELGA) is at the(@) Yahoo Group. At the start of the term, the students
top, the course learning outcomes of each course is at tife required to join the Yahoo group for the course as
bottom level. To assure the achievement of SOs, the LO§hown in Fig. 3. Althe powerpoint slides and references
must specify tasks, skil] knowledge and values that are uploaded in the Yahoo! Group files section for the use
students must achieve upon completion of the course. Thef the students. The Yahoo group is also used for quick
LOs must also be aligned with specific SOs to assure th€0mmunication to the students. Announcements and the

cognitive

attainment of the outcomes at the program level as showglass record are posted for thesference.

in Fig.1

ELGA STUDENT OUTCOMES LEARNING OUTCOME

(SO) (LO)
Creative& | SO-A. An ability toapply LO1: Derive thestiffness
Critical knowledge ofnathematics, matrix equationsf
Thinker physical sciencegngineering | structures (trussheam,
sciences to the practice @il | frame) in 2D and applthe

Reflective | engineering. direct stiffness methad
Lifelong solve forreactions,

Learner

displacements anidternal
forces.

SOK. An ability to use the
appropriate techniques, skills
and modern engineerirtgols
necessary for the practice of
civil engineering.

LO2: Implement the matrix
direct stiffness method usin
advanced computing tools
and compare the resulgth
a structural analysis
software.

SOE. An ability to recognize,
formulate, and solve civil
engineeringroblems.

LO3: Apply theDirect
Stiffness Method in the
modeling and analysis of

Fig. 3. Yahoo Groupage

(b) Digital Notes. Blackboard and mulinediabased
(Powerpoint and video) lectures are necessary to
introduce the theory and present sample applications to
the students. Obviously, lectures are teaawttered and

students act asagsive 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

The course syllabus is a guide or map on how to achiev ractice now in classrooms is thaF students take photos of

the student outcomes. An important part of the syllabus i% € bIackboard_Iectures using their smart phones after the
the ALearning Planodo where eécgﬂ"ﬁh epv?"”i rgfgr%o LPei_seAglaclg)c?a@_lqctpr%stag d f
each meeting to guide the instructor on the cours Igit otes (Fig. 4). ov_verpomt presentatloqs, on the
delivery. To realize the attainment of the outcomes, WeOther hand, are uploaded in Yahoo! Group which can be
must be guided by the Construai Alignment Principle accessed by thetudents.

proposed by Biggs [3] which is an OBE principle that
emphasi zes t he need fito <
maximizes the likelihood that students will engage in the
activities designed to ach
The TLAs foreach meeting are listed to guide the teache
on what activities will be done for each meeting. Fig. 2
shows a part of the learnimdan.

special types dftructures

Fig. 1. Alignment oDutcomes

B.. LearningPlan

LO Wk | Mtg Topic Learning
Activities
LO1 1 1 Course syllabus; 1 Review
Review of matrix
algebra : addition,
multiplication transpose
LO1 2 Review of matrix 1  Lecture
algebra: determinants, | §  Problem
inversion, system of solving
equationspartitioning
LO2 2 3 Matrix operationsising | §  Handson ] .
Using MicrosoftExcel Fig. 4. DigitalNotes
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LO3 | Case Study (Groupork)
Total 100%
(c) Microsoft Excel Hands-on Tutorial. TSTRUC3 Fig. 6. Courséssessment .
involves rigorous use of matrix operations. In the analysis L O1 expects the s tderidedhet s
of complex and large structures, the size of the matrice§tiffness matrix equations of structures (truss, beam,
are too large that a simple calculator will not be practical@me) in 2D and apply the direct stiffness method to
to use. Hence, a readily available commercial softwaresolve for reactions, displacements and internal foxzes.

with matrix operations such as Microsoft Excel will be This learning outcome addresses -80 whi cdan i s

very useful in completing the requirements in the course@bility to apply knowledge of mtematics, physical
Many students are not familiar with the matrix operationsSCiences, engineering sciences to the practice of civil

capability of Microsoft Excel. Hence, one session is€ngineering o The achievement of

allotted for handsn tutorial for the studs to be able to  assessed through written exams (long quizzes and a final
apply matrix algebra (addition, multiplication, inversion) €xam). In these exams (Fig. 7), students analyze simple
in solving the matrix problems. During this session (Fig. Structures manuaflwith the aid of a calculator using their
5), the students bring their laptop computers and simplénowledge of matrix algebra learned in advanced

exercises on matrix algebra are provided for them tgnathematics and basic structural analysis tools learned in
solve. courses such as Engineering Mechanics, Strength of

Materials and Theory of Structures 1 & 2. The raw sgore
of the exams are used to assess the achievement of the

learningoutcome.

B ==t

1
]

Fig. 5. Hand€OnTutorial

(d) Survey Monkey. At the end of the term, an online
indirect assessment is conducted through Survey Monkey,
an internetbased survey that provides limitedree
service. An indirect survey is aimed to assess the
st udent sidonpgheir leaenind experience during
the term. The result of the survey is discussed in the .
section on OutcomeBasedAssessment. Fig. 7. Final ExanSolution

D. Assessmeritasks LO2 requires impleenenstheunthein t s
To effectively assess the achievement of thedlrect stiffness method using advanced computing tools

outcomes, teaching and learning activities (TLAs) and@"d compare the results with a structurainalysis
assessment tasks (ATs) must be aligned withstudent Soffware 0 The 1 earni ng &uhichome
outcomes (SOs) and learning outcomes (LOS). Thd san d@bility to use the appropriate techniques, skills and

requirements for the course which are used to obtain th8'0dern engineering tools necessary for the practice of

t

(o]

1]

t

a |

general average of each stUlESONGEEG Oy TR &SSESSalNEkRoQHTF

Fig. 6. are assigned to b&ompleted by the students. The
problem set consists of analysis of various structures
Learning | AssessmenTask Percentage in using the direct matrix stiffness method using manual
Outcome Final Grade .
LO1 Long Ouizzes No. 1 and \@. 20% techniques qnd computer tools. The softwgre, GRASP or
Lol Final Exams 15% SAP2000 will also be used for comparison with the
LO2 Problem Sets No. 1 & No. 2 30% manual saltions. Some problems must be completed
— gndkiJ\I/iduaslV\tlol\rlk) = individually and other problems must be completed by a
roplem Set No. rou .
Work) ( p 15% group. A problem set usually has thpsets:
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1. Part 1i Matrix Formulation (ManuaComputation) Fig. 9. Part 1 of Problem Skt
Part 2i Solution (MicrosoftExcel)
3. Pat 37 GRASP/SAP2000 Solution fmomparison

n

Problem Set No. 1 (Trusses) and No. 2 (Beams) are
required to be completed by the studentiividually. 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 tekS6n the use
of modern engineering tools. Part 2 in Fig. 10
demonstrates the ability of the students to use a generi
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 compiled
structural analysis software (GRAS®& 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 MicrosBftcel.

- o Fig. 10. Part 2 of Probl
“Min meters and S(m) = 5.0+ 0.1"Nin melers. ig. 10. Part 2 of Problem Skt
last two digits of the ID Number. :

=4 and N

Fig. 8. Problem Set Na.

Fig. 11. Part 3 of Problem Sket

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
TSTRUC?2 are also required to be used for comparison
purposes. Group problem solving has advantages and
disadvantages. One disadvantage of groupkws that
there wild.l be #fAr i derconribiber st u
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to the group work and yet they earn the credit. However, It must be noted that grades are doectly used in

based on past studies, the benefits to learning weigh morgssessing the achievement of learning outcomes in the
than the negative effects. Problem solviecmmpleted by course and program level. There are two ways of
teams can be effectively realized by cooperative Iearning’assessing the attainment of outcomes: direct and indirect

Felder and Br_ent .refers to cooperativg learning (CL),asmethods. Direct assessment is based on an analysis of
students working in teams on an assignment or ProleCly,dent behaviors or paacts in which they demonstrate

_un?eorl_ cont:l]ltlor;]s in which cetr)taln grltegle}da_red_saélsflﬁd,how well they have mastered learning outcomes. In this
including that be team members be held individually course, the raw scores of the long quizzes, final exam,

acc.ou?tal':lde fortthe corr;plete conignt ?f the. assignment f \piem sets and the case study are used to assess the
project. vantages Of cooperative leaming are wea pecific learning outcomes of the course as described in

students_ are encouraged not give up when Worklngche section on Assessment Tasks and shown in Fig. 13. In
cooperanv_e ly, strong_students whe_n they teach the We_ak%’utcomesbased assessment, a target in percent is set for
students find gaps in their learning, students workmgthe number of students who meet a target score. In

Elone ?]ometrl]mes tend to ‘?'e'ay thﬁ'r wor:k but wheq the STRUC3 with three sections (total of 135 students), the
ngw th at ot ke_rs are coluntlng on them, they are motivate arget percent is that 70% of tkudents will get a score
to do the work in a timelynanner. of 70 or higher. For this term (3 AY 2042D15), the

hapoly $h . performance for the long quizzes (46.7%) did not meet
L O3 expects t happly she (Dieetn t fre tarTge? of 7b% but the performance for finals (77%)

Stifiness Method in‘the modeling and analysis of _specia as on target as shown Figure 10. The possible reason for
_typies of structurgsIO . This outc OETWh'C_m d gntsa‘ﬁ?sfaﬁt&rgbgerﬁ)%ance for the long quines is the . |
ISnhan a bi | ! t y th(') r el cognt z every shdtt'ti Allo?téd%'r thea\o'ﬁdjquizsz&. Theéfcoufsd V!
engineering  problems o This earnitngeetd dhl'y $oP SRE houf twike®in a week and the long
addresses the expected graduate attribwteslifelong quizzes is scheduled in one stameeting meaning a long
learning and communication since the requirement will be uiz is allotted only one hour. A review of the type of

a Group Case S_tudy where the students will engage i%cheduling of the long quiz may be necesdaprobably

research and write a report and present the results oral%e long quiz can be divided into two parts (one hour for

in class (Fig. 12). The Case Study is an application of theeach part) in order that more time can be spent for the
direct stiffness method in the modeling and analysis Oflong quizzes. As for the final exam, the student have

special problems or special types of structures. Among th‘:enough time since three hours are allotted. The final exam

special topics are temperature and fabrication errors iri1S a better method than the long quizzes in assessing the
plane trusses, thermal

. eff_ects on beams, combining,chievement of the learning outcomes, since it is a
gllfferent elemen_ts (frames with bracmg_s), etasuppqrts summative assessment task, unlikeltre quizzes which
in beams_, mcIme_d supports, . mternal_ hlnges, is formative. The formative long quizzes, takeme
subs_tructurmg, _stat|c condensation,  fEsMAatic problem sets and group case studies contribute to the
sections, plane grids and spanesses. mastery of the required skills and knowledge needed in
the final exam. Hence, it can be concluded that LO1 was

achieved.
Performance vs Target
i 1
cs [ 0ie T |
§rsl F35) 1
i ——m
Fnas ]
< |
Lo l‘l J ‘
L .
on 200 00 800 800 1000
Percent N (Score >=70%)

Fig. 13. Number of Students in Percent with Scares70 for
CaseStudy(CS),ProblemSets(PS),FinalsandLong QuizzegLQ)

Indirect assessment, in the form of a survey was
conducted online using Monkey Survey to determine the
student sd perceptions about t
indirect assessment task is a survey wherein the students
respond to a question and choose agithe following

Fig. 12. Oral Report of a CaSaudy choices: (a) AStrongire wtgreled,,
(e)fidi sagreeo, and (e) Astrongly
1ll. OUTCOMESBASED ASSESSMENT surveyresultsregardingto a questionrelatedto the
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use and importance of matrix algabin 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 TSTRUCS after taking the course from 31% in
Fig. 14a (Before takinghe course) to 95% in Fig. 14b
(After taking the course, students can apply matrix
algebra to structuranalysis).

Before taking TSTRUC3, | know the use and
importance of matrix algebra to structural
analysis.

Srongly Agree

e -

Neutral

i -

o s 3N s L

Stromdy
Disagree

o s s SN 100N

Fig. 14a. Survey Results on Use and Importance of Malgebra to
TSTRUC3

After taking TSTRUCS, | can now apply
matrix algebra to structural analysis.

Stromgly Agree

asgree

Serengly
sspree

oM o W 0% row 2%

Fig. 14b. Survey Results on Use and Importance of Matrix Algebra to
TSTRUC3

Before taking TSTRUC3, | already know how
to use Microsoft EXCEL - matrix algebra
operations,

Stroegly Agree
Agree
Newral

Dtxagree

srrocgly
Disagree

After taking TSTRUC3, | have complete

mastery on the use of Microsoft Excel -

matrix algebra operations for structural
analysis.

s omly Agree

by _

Swenal

Srongly
Dveegree

Figurel5a.SurveyResultson the Useof Microsoft Excel

Figure15b.SurveyResultsonthe Useof Microsoft Excel

Fi gure 15 shows the
perception on their skills
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 Fid5b.

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 dnthe 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 assessme 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 assessmesing

10

survey

on
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long quizzes may have to be reviedv 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 iIRSTRUCS3.
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Implementing an OutcomesBased Quality Assurance Process for
Program Level Assessment at DLSU Gokongwei College Bihgineering

A.Y. Chud, A. W. C. Oret3 R. R.Seva

"Mechanical Engineering Department, De La Salle University, Manila, Philippines
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®Industrial Engineering Department, De La Salle University, Manila, Philippines
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Association of Christian Schools, Colleges and

Abstract - This paper describes the process that the Universities Accrediting Agency, Inc. (ACSGNAI) (4)
DLSU-GCOE undertook to institute a Program Level Accrediting Agency of Chartered Colleges and
Outcomes Based Quality Assurance (OBQA) Process. The ypjversities of the Philippines (AACCUP), and (5)
first stage involved the organization of the GCOE Quality Associdgion of Local Colleges and Universities

Assurance Offlce (QA)where a Director was aSS|.gned. . to Commission on Accreditation (ALCTOA) (Ruiz &
plan and lead in the process. Each department also identified

a quality coordinator t hat wi || manage 9%'8538'?-381_?)51 wsaccre %\tlon Ievel_s prOVIdec_i _by
and accreditation matters. The second stage was the theSe organizations are used by CHED in determining
familiarization of the OBE concept and process of all faculty ~ Centers of Excellence and Centers of Development in
members. Seminars and workshops at the college and differert programs.
departmental level were conducted. The third stage irnved
the joint effort of all faculty members in the different In the field of engineering, the Accreditation Board of
programs to identify key elements in the QBE framgwork. Engineering and Technology (ABET) accreditation
Fmdally, tre tl'aSt ?tag? I?rTIUd?d the gathz:rlng of e\I/Idences provides assurance that the program meets the quality
and evaluation for lurther improvement. SOMe [€SSONS  gianqards established by the profession. This-profit
learned were enumerate in this paper after the initial ization is b din thesS and i b fossi |
implementation of the Outcomes Basegrocess. organ!za !on IS based in an |s_run y pro eSSIQna
organizations. The focus of ABET is not on compliance

Keywordsi Engineering Education, OutcomesBased ~ Put on continuousnprovement.
Education, Quality Assurance, Continuous Quality
Improvement, OutcomesBasedAssessment In the Philippines, there are two universities that have

been granted ABET accreditation. In 2013)LSU
decidedto pursue a plan for ABET accreditation in order
I. INTRODUCTION to make its engineering programs internationally
recognized for quality. The Gokongwei College of
The internationalization of higher education indirectly Engineering (GCOE), on the other hand, believes that the
compelled higher education institutions (HEIs) to engageprocess of continuous improvement (CQI) promoted by
in quality assurance. UNESCO defined quality assurancghe ABET framework is just as important as the actual
as fAan ongoing, cont i nuoaereditdlidnO Phe SpPepardibn alfoXstthe U fadulty N 9
(assessing, monitoring, guaranteeingaimtaining and  members to assume a critical stance on their current
improving) the quality of higher education systems, teaching practices and student learning strategies
institutions or programme%ébecia”)ﬂretﬁeqn@tﬁobégisegsrmemrefers to
acceptance of a foreign certificate, diploma or degree of
higher education as a valid credential by the competent Thjs paper summarizes the program level Outcemes
enjoyed by persons who possess a national qualificatiopy the Gokongwei College of Engineering with the aim of
for which the foreign one is assessed as compajaple improving the performance of the students based on
identified Student Outcomes. The paper diseasshe
In the Philippines, the Commission on Higher grganization of the GCOE Office and the trainings
Education (CHED) is the government body that is conducted to further understand the OBE Framework to
mandatedd promote relevant and quality education [2]. pe adopted by the college. The identified Program
There are five accrediting bodies in the Philippines, Equcational Objectives (PEOs) and Student Outcomes
namely; (1) Philippine Accrediting Association of (SOs) adopted by the different programs arsoa
Schools, Colleges and Universities (PAASCU) (2) explained together with the forms developed to facilitate
Philippine  Association of Colleges and Universities the assessment and evaluation process. Finally, challenges
Commision on  Accreditation (PAGOOA) (3)  and lessons learned during the processlimissed.
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. PROGRAM LEVEL OBQA PROCESS OutcomesBased Assessment (OBA) and (iii) Continuous
DEVELOPMENT Quality Improvement (CQI). These three concepts will be

discussed in the succeedisigbsections.
This sectiondiscusses the process that the GEOE

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 togther with the assessment and improvement
plan for each program of tleellege.

A. Organization andlraining

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 GCQE office
is essential in this case with a GCOE QA Director as the
head. The office was placed-@gtnarge 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. TheGCOE 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 Fig. 2. GCOE OBQAramework
budgeting. Each engineering program had a Quality
Coordinator that will facilitate the process in thgram  QutcomesBased EducatioOBE)
level. The Quality coordinators receive honorarium for OutcomesBased Educationisame ducati onal
their special tasks as QA commiti@embers. in which the curriculum and pedagogy and assessment are
al | focused on student l-earnni
Based Education is now accepted as a framework in the
accreditation of Engineering Programs. The principles of

GCOt Dewn |

*:3““—._ ety | OutcomesBasal Education (OBE) can be summarized in
pronil L Fig. 3. In OBE, the outcomes are first defined and then
; :-f'm . .;.f.. . r‘ih . 3.;". ) “,*M 5 .i. : ‘L" , the planning and delivery of all courses in the curriculum
Coondvane ;.«...,.1.. Comdinane || coonsinans | | Comsinator || coomsinmar | | Coonsinain follows. Course design includes syllabus writing and
o o |l o | P, N | o | using a variety of teaching and learning actdsti(TLAS)
Fig. 1. GCOE QA Officé&tructure and assessment tasks (ATs) to achieve the outcomes. In

defining the outcomes, a hierarchy must be followed,
After the organization of the GCOE QA Office, the from the university visiormission at the top, followed by
GCOE QA Director scheduled and conducted trainingthe expected graduate attributes. PEOs, SO4 @sd
workshops for the Quality Coordinators, Chairs and Vice

Chairs of the different departments. This ensured tha ouTcomes | ALEESONENT

each department has at least three QA chanspiAfter . .§|mumwm | _ EVALUATION
the training, the quality coordinators were tasked to echq@s E LI e l:mm
the training/workshop to their respective departments wit 3§ ‘ E :
the Chairs and Vice Chairs helping out in the process#s o] =

With the training given by people in the same engineering -EQ 4 ? [ %’ ¢

program, thedculty members were able to relate better to ;; é =25 : &

the OBQA concepts. This also created a sense ;§ ‘--.f"‘"‘.l,v_". < =

ownership among faculty members in the OBQA proces{ges

especially when crafting the specifics of the program level§: : : Souie Py &
assessment. At the same time, specific speciaizaind 8 | Cotrimg by - Slabus | coum—]
uniqueness of the programs can be incorporated in th B [omeomen ] | | At | [

program levehssessment. - Assessiment Tasks |

Fig. 3. OBE Frameworf]
B. FrameworkDevelopment
The expected graduate attributes (EGAs) must be
The OutcomeBased Quality Assurance Processof consi stent wi t h Uni versityos
DLSU GCOE is hinged on three concepts as shownin  EGAs are characteristics or qualities of students of a
Fig. 2: (i) OutcomesBased Education (OBE(j) university upon graduation. De La Salle Universitgfers
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to these dtibutes as Expected Lasallian Graduate specific

student

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 LHeng
Learner, (d)ServiceDriven Citizen.

To achieve the ELGAs, each program in the
University must define a set of Program Educational
Objectives (PEOs). PEOs are broad statements thg
describe what graduates are expected to attain within
few years (usually five yearsjfter graduation. For the
GCOE, each engineering program defined three PEO{

Student Outcomes
(a) An ability to apply dedge of ti

(b) An ability to design and conduct experiments, as well as to analyze and
Interpret data

(c) An abllity to design a system, component, or process to meet desired
needs within realistic constraints such as tal, social,
political, ethical, health and safety, manufacturability, and sustainability

(d) An ablifity to function on multidisciplinary teams

(e) An abllity to identify, formulate, and solve engineering problems
(f) An under lonal and eth responsibility

.

and engineering

3
envir

ding of prof

{g) An abllity to communicate effectively
(h) The broad education necessary to understand the impact of engineering

tatal toxt

solutions in a global, ec tal, and
() A recognition of the need for, and an abliity to engage In life-long leaming

: o,
, envir

which have common objectives: (a) Leadership in the

Profession, (b) Lifdeong Learning, and (c) Social

Responsibility. These PEOs were formulated in Aty .

. . . (A g porary

consultation with stakeholdefstudents, parents, alumni e T — —
. . al 0 use eC! ques, s , and modern engineering loois

and industry advisers). For example, the PEOs of the .cessary for engineering practice

Electronics and Communications Engineering Program

and their alignment to the ELGAs are shown in Tdble

of cont

Fig. 4. CommonStudentOutcomesn Engineering’rograms

outcome can be classified
Introductory or Level

into three levels: (a)

TABLE I. PEOs for BSECProgram . .
9 1, (b) Formative, Reinforced,

PEOs for the Electronics & Communications ELGA Enabling or Level 2, and SummatlveiEmphaS|zed,.
EngineeringProgram Demonstrative or Level 3. A sample curriculum mapping
__ : 1121314 for some courses in the BSCE program is shown in Table

1. (Leadership ithe Profession) Graduates are I

Electronics Engineers occupying positions ’

requiring highly technical expertise in x| x N _ _

specialized fields of electronics engineering TABLE II. CurriculumMapping

imbibed with responsible leadership and 1= Intredcrory 2 = Relnforced o Exobling 3 = Fmphasived er Demenstintive

ethicalvalues. TERM| COURSES [ YR | A | B [ C [ D | E | F |G| || 1 K| L
2. (Lifert 7t f LZeyirBing) Graduates demonstraiie- it ';’;:‘5; -~ ! ! -

n n f I@afriing and continuous professiorahd | x| x g B 1 "

career development while practicing their v 3 | 3

profession. GoRNGl | 3 | 2 1
3. (Sacial Responsibility) Graduates will LBYCVGL | 3 1 2 1 |

demonstrate service for the community and LE. " 3 2 2

society that helpsiplift the lives of the X | X mrwcll 3 |2 1

le and will manifest concern for the sl L2 2 2
peop GVEWAY | 4 | 2 3 2 1|
environment. aviAws | 4 3 3
CIVWARE | < 1 N
To achieve the PEOs, each program must define a s¢ =0t - = i

of Program or Student Outcomes (SOs). The SOs can b Byom | & HERKE 3 1
defined by each university or may follow standards st B S131 2l
required by national institutions like the Commission on s - A

Higher Education (CHED) or accrediting organizations
like the Philippine Technological Council (PTC) in the To be able assess the achievement of SOs

Philippines or ABET. Student outcomeseamarrow  nerformance indicators (Pl) must be formulated for each
statements that describe outcomes (knowledge, skillssg  performance indicators specify measurable

abilities, values) of what students are expected 0 knowaiements articulating the key characteristics of a student
and be able to do by the time of graduation. For GCOE ;icome. These are confirmable thoeyfdence.
the CHED student outcomes which are similar to the

ABET and PTC student outcomeésfia t 0 Kk O) Thw@dntlied course in the curriculum mapping will
adopted. Fig. 4 shows the general student outcomes Whiche ;sed in the assessment of achievement of the student
are common to the GCOE engineerprggrams outcomes. Hence, the course syllabi must also follow an

) . ) . OBE format. An example of the implementation of an
The next step in OBE is the curriculum mapping of 5pe framework in the course level can beund in

in the curriculum mus.t add_ress at least one StUdenélignment of the course learning outcomes (LO) and
outcome. The degree in which a course addresses specific performance indicators of studemtcomes.
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Moreover, the course syllabus must show that theseour
content, teaching and learning activities (TLAs), and
assessment tasks (ATs) address the intended courg
learning outcomes (LO). Felder and Brent [7] presented
instructional techniques that can be applied in the
classroom to effectively achieve the ABE$tudent
outcomes of an engineering program. After course
delivery, outcomedased assessment followsto
determine if the course learning outcomes and studen
outcomes arachieved.

Performance | Educational  Course(s] | Assessment Term and Target
Indicators (P1) | Strategies  to be | Methods | Yearot Standards
sasessed | A1 A2 | Assesament
€1 The TevoEST 11 : {9 AY 1415 T 1o ol
student can CIVDES2 CEHYDRA | (scom) 2 AY 1415 | sluderts

design a
system [or
component of

CIVDE

process) hat 21 X 1
conforms to BYCVD! | Scom) (nibre)
standardle and | CIVHWAY

codes arxd CEHYDRA

malistc

constraints

| 3 AY 1445 student

bava a
@ing of al
aast 70%

ave o
ming of al

lonst 70%

OutcomesBased Assessme(f®BA)

Outcomesbased assessment requires the use of

specific assessment methods that can address the

OutcomesBased Assessment in the progréwel is  performance indicators of student outcomes. Grades are
a process that involves various steps to verify thenot directly used in assessing the achievement of learning
attainment of the Student Outcomes. The steps in OBAyytcomes int h e cour se

and program

can be summarized &sllows: many factors contribute to an assigned grade, it is almost

i. ldentify the performance indicators (PI) for e&@ impossible to make inferences about what a student

ii. Using the curriculum map, select specific courses per knows or can do by only looking at the grades for a
level that will be used to address tRhé coursebo [ 8] . There ar e t wo

iii. For the courses selected, identify the assessment  attanment of outcomes: direct and indirect methods.
method that will be used foassessinghe Direct assessment is based on an analysis of student
achievement of thel behaviours or products in which they demonstrate how

iv. Prepare the Assessment Plan for each term to guide well they have mastered learning outcomes. Direct

thefaculty assessment methods use quizzes, exams, and reports t
v. Monitor the implementation of the asse®ntplan measure students6 performance

the other hand, is based on an analysis of reported
Performance Indicators (Pl) for eachStudent perceptions about student mastery of learning outcomes.
Outcome are specific ~measureable statementgExamples of indirect assessment methods are surveys,
articulating the key characteristics of a student Outcomemter\/iews, eva|uationsl questionnair&nd focus group.
confirmable through evidence. For example, Studentexamples of outcomelsased assessment in the course
Outcome A may have the following performance |evel can be found in the literature [§10].

indicators: (a) Chooses a mathematical model of a
system or process appropriate for required accurgby

to choose the more effecti@pproach.

To effectively monitor the OBQA process, forms
Applies mathematical principles to achieve analytical or were designed by QA director for the use of the QA
numerical solution to model equatiorsgd (9 Examines  coordinators. The OBQA portfolio magement is shown
approaches to solving an engineeripgoblem in order  jn 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

Educational strategies are then identified that will suit gssessment

plan of each department. The OBQA

the performance indicators identified and followed by Monitoring Form is completed at the endl dhe term
specific courses used for the assessment considering theifhen the QA Coordinators submit them after the
offerings during the academiyear. Not all courses will  sybmission of grades. The OBQA Data Gathering Form is
be used for program level assessment. When all SOs haygdated with a summary prepared by the QA
their specific Pl, specific courses are then selected frontoordinators. The evidences are also submitted to the
the curriculum map that will be used to assess the Pl foGCOE QA office for safekeeping anibitizing.

each term. This results to the OBQA Assessment Plan

Dt i b

Table Il is a sample assessmiglan for one PIl. Each PI ]rh;

of a student outcome must have a specific assessme
plan.

TABLE lIl. AssessmenPlan

-

PRE———

SOBAA Monitoring --‘ COB0A Duts
Feem reguiarly Gatharing Form

updmed updated

Fig. 5. PortfoliaManagement

Continuous Quality Improveme(EQl)

To complete the cycle of the

Continuous Quality Improvement
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 ofdberse

(FUTE R
'yuy.‘wmn‘ﬁl i! !4;
<kl

\ sEvidences
colbected asd
dgteend
sEvidances stored
a1 GCOE QA Office

OBQA process,
(CQI) mustbe
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learning outcomes using direct and indirect assessmen
methods. If he/she observes an underachievement of tr
LOs, the faculty needs to reflect on what possible
improvements can be done with respect to the syllabus
course content, type of assessment (quiz, exaject, brogram Level
report), teaching methods, studeentered learning Improvement
activities, textbook and online resources, etc. He/she ma
have to devise new and more effective teaching anc
learning activities such active learning, cooperative
learning, projecbased learmg, conduct online tutorials,
change the textbook or add more problem solving
exercises.

Define Student
Qutcomes

Define Course
Learning
Qutcomes

Course Level
0OBE
Impementation

Course Syllabus )
Improvement Writing Fig. 7 Program Level CQ@ycle

I1l. CHALLENGES ANDLESSONS

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 especiallipr those who demonstrate

Course Delivery . . ; . i
Assessment using Teaching effective teaching skills and innovative studeentered

Tasks & Learning learning activities. The faculty must invest time and effort

Activites

in learning outcomebased education principles and must
] adopt effective teaching and learning methods. The
Fig. 6 Course Level CQycle GCOE OBQA Program is moving forward because of the
investment provided by both the administration and the

Continuous Quality Improvement (CQI) must be faculty

applied every cycle for the program level. One cycle is
equivalent to one academic year three terms. Hence

o Launching a formal method of program assessment
within the Program Level CQI Cycle are Course Level and evaluation was a challenge because faculty members
CQI cycles. After one program cycle, the student

- have preconceived notion about quakitysurance such as
outcomes performance data are compiled and compar

ith the t t standards. In the COI level. th eing tedious and expensive. There was a need to openly
Wi e target standards. In the CQ program [evel, ere, , mmunicate with the faculty about the issues and tackle
should be an assessmenf all SOs using the different

the sources of their negative views. The plan for

by the d ) ¢ luster. If th Sccreditation was presented for comment at the Council of
y the department or a cluster. € program assessmerafhairs_ The Deaand the QA Director discussed in detail

Ehows that the dt%rgtet frt]an;jardls :;are not achleved,rﬁfl “Qfe activities to be done by the College, the expected costs
€ recommended fo the leve courses or evet€o  ,nq penefits. Differences in opinion about the benefits of
lower level courses if the department finds SOME,  formal quality assurance framework wersettled
yveaknessest n thi Igvel L andt 2f courses. Pffs'tl)(lﬁrough dialogue between the members of therncd of
improvements can be improvement ot assessment 1askgp,qirs and the faculty members of the departments. The
revision of the course content, change in prerequisites Obepartment Heads assisted the Quality Coordinators in
even a change of courses toassessed. explaining and implementing the most difficult aspects of
the program, which is data gathering amalysis.

Training faculty members omuality 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 detmine what needs to be done and
learn the process on their own with the basic principles in
mind. Consultants were not employed in the beginnasg
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they have a tendency to dictate processes to undertakeital in implementation of the process. The faculty was
without considering the context. Faculty membersmade familiar to the OBE through the trainings and
identified the processes that will fit their needs so thereworkshops both the college and departmental level. The
was less resistance during the data gathestiage. facuty was involved in the identification of key elements
in the OBE framework (e.g. Program Educational
Changing a culture is an arduougask for Objectives, Performance Indicators, Curriculum Map, and
management because it requires people to veer away fromssessment Plans) which created a sense of ownership of
their comfort zone. The experience in the implementationthe faculty with the OBQA program. A syste of
of OBQA framework provided the following lessons that gathering of evidences was done to make the process of
other organizations can bendfibm: collection and evaluation easy for tae®gram.
i Culture change can only happen if there is strong
top management support. Faculty members are The OBQA program of the GCOBELSU is just
very independenminded and the only way for starting. It is hoped that through the installation of a
them to engage in a difficult task is if there is a structure for continuous quality improvement atite
directive from the top. This kind of support constant education of all the stakeholders that a truly
ensures that the activity will have appropriate uniqgue CQI system will be developed in thaversity.
investment on the paof 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 ACKNOWLEDGMENT
teachingrelated tasks, there is a tendency to set
aside the required activities for accreditation. The authors acknowledge the support and cooperation

The Chair of the Department, in this case, of the GCOE QA Coordinators and the De La Salle
needed to constantly remind the faculty of their University Administration especially the QA Offican
commitment and talk to those who are not the development of the OBQA program@EOEDLSU.
performing well. Incentives for the faculty

especially to the QA coordators provided the REFERENCES
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Factors that

Contri

bute to theanSec

Undergraduate Program in the Philippines

Dr. Eppie EClark
Industrial Engineering Department, De La Salle University, MaR#djppines
(eppie.clark@dlsu.edu.ph)

Abstract - The reasons for the secondary school
studentsé choice of science
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-b (very
negative to very positive). Factor analysis, principal
component extraction, oneway ANOVA, and Scheffe est

were applied to determine how the male and female
student sbo perceptions of
discouraging factors affect their career choice. These

resulted in seven factors: influence of family and society,
influence of scholastic authority fgures, potential job

benefits, sense of familiarity and affiliation with science and
engineering study, prevalent job opportunities, practicality

of sciencerelated courses, and personal preparedness for
science and engineering relatedourses.

Keywords T Career choice, Science and engineering
careers, secondary education, undergraduatprogram

I. INTRODUCTION

the studentsd particular in
high school is somehow predictive of his future
iAVbI¢ement i@ soleAce andedgindelifptilleger aduat e

Researchers agree that positivetadies 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

vmlag'ti o e j oeyngLlplueadgimlg. and was st
attitudes towards science are negative, they will most
likely not become scientisi8].

Ot her factors t hat mi ght i n

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 opportily as components of an
idealjob.

Many other researchers found that parents have a
good influence on student so
program to entef10].

The need for engineers and scientists who will be able

to support the Philippine industries has been a consistent

concern of the Department 8tience andechnology.

Parents as role model play an important part in career
devel opment , mo r eoccupation tarde
education l evel The

pa
student

The instrument used was based on the instrumentinosphere, habits, hobbies and values are influential in

developed by Woolnoughl], with some revisions to

shaping interest in science and engineeflrig.

adapt to the Canadian situation. His work has then been

expanded into an international study: Canada, England,
Japan, Australia, China, New Zealand. The effectiveness

ResearchProblem
This study intends to examine the other factors

of this instrument is implied by such interest among perceived by theecondary school students that will affect
researbers in administering this in their higher education {neir choice of an undergraduate program other than the

systems.

quality of their participation in school science and their
attitude toward schodcience.

There are four themes that arise in the discussion of

factors deter mi ni

ng
(cour se

student so choi

own personality.

career ce

studentséo
programs. These themes are school science background I
par t i< attipudes itoward) schoos t udent 6
science, perceptions of other factors that influence the
a nofl Metrb Uil tAS Omajprigyr of ahe tsciénces an® f  t |

choice of undergraduat e
. METHODOLOGY

The study is limited tohte secondary school students

engineering graduates contributed to Philippine industry
come from Metro Manila, it is posited that the results

Participation and achievement in high school sciencefrom this study in Metro Manila schools will provide a

and mathematics seems to affect particgorati and
achievemenin thesefields in college [2][3]. Therefore

good pictureof the relevant factors influencing Filipino
student choice of undergraduate program. As this paper

Acknowledgment for financial support given to University Research Council Office, De La Salle University, Taft Ave., Manila
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only a portion of a larger study, the results that are here  The student responses in this factor showed there is

presented are from the Se ad sigoificanb niffeBhca daemss s gendé& e (3.861e gor i o n

on Other Factors that Influence Their Choice of females;

Undergraduate Program. The differences in gender were 3. 38 f or mal es) and student s

considered in the analysis. The differemda the career Physical Science, 3.63 for Biological Science and 3.41 for

chosen or they intend to take were also considered in thBlon-science).

analysis. They are divided into three categories: Physical

Science, Biological Science and N8gience (courses 2) Factor 2: Influence of Scholastic Authority Figures

such as Liberal Arts and thi&e). Factor 2 shows the Al nfluence
Figur esd utde nttlsé career choi ce

The students were asked regarditige factors that deals with people and institutions held in esteem by the

influence their choice of career. Their perceptions werestudents: science teachers, school counselor and science

captured using a Likert scale of51(very negative to very competitionbodies.

positive). Factor analysis, principal component extraction,

oneway ANOVA, and Scheffe test were applied to

determine how he mal e and f emal e

of various encouraging and discouraging factors affect Q“;:‘_”“ Variables lf;‘f:g

their careechoice.

The personal encouragement given by science

Table 2: Factor 2 (Infleence of Scholastic Authority Figures)

Yo

Pearson produanoment correlation coefficients were 2% { Advice from school counselor
used to inteccorrelate 33 variables that affect the career —
choice of students. Imddition, a KMO value of 0.799
resulted from the test. This indicates that the sample is Based on the student responses, it was found that
meritorious as per the measure of sampling adequacy. Thiere is no significandifference across genders (3.51 for
Bartlettos test of spher i cldmalys ande352 fortnalds) dnad acress vaeeér whoicecof 0 s
which is highly significant. Thus, factor analgsis  students (3.2%or Physical Science,3.60 for Biological
appropriate. Science,

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

Factor extractions were applied and analyzed usingstudents, the effect of this factor is partly neutral and
principal components analysis. The total variance tablepartly positive.
shows that the first seven factors accounts for 57.14% of
the total variance, while 65.89% are attributed to the3) Factor 3: Potential Benefits of Relatéubs
remaining 23 faadrs. Thus, nine factors who have Factor 3 is the influence o
eigenvalues greater than 1 is enough to representthe daB.enef i t s o f Rel at eduatd ppdgrand o n
However, when Varimax method and orthogonal rotationchoice. From the ratings of the students on this factor, the

was conducted, the rotated component matrix showedth&#t udent sé competence in the s
factors 8 and 9 will only be left with one variable auly neutral and partly positive influence on the students. No
7 factors were to biaterpreted. significant difference was found across gender (3.72 for

females 3.83 for males) however there is significant
di fference across the student
Ill. RESULTS &DISCUSSION studentsd career choices (4.0
The resul ts showed 7 s tfar BisogitabSTienoe, 8.6 fddngoiedce).f act or s
influencing choice of undergraduate program. These are

asfollows:
Table 3: Factor 3 (Potential Benefits of Related Jobs)
1) Factor 1: Influence of Family ar8bciety Question " Factor
No Varsbles Loading |
. . Qs? The salanes offered in stence and engineenng jobs a1
Wlth the group Of q_ueStlonSlfaCtor 1 can be 056 The social status of jJobs in scence and engmeering 754 .
associated with #Alnfluence | JODsatisfaction in u careerin soence and - |0 relat
as a factor cater to stud T d f ami
obligations.
4) Factor 4: Sense of Affiliation with Scieacand
Table 1: Factor 1 (Influence of Family and Sodety) Engineeringﬁtudy
{ Factor 4 coul d be ter med a
Question able Factor . . . . .
Ho. Vit Loading Affiliation wi t h Science and
62 Tha balance between career and {amily cbligations. 746 significant difference was found across genders and
Experiences of your family in stence re 4 N
el e e ae across the studentso €Eatoreer cl
e The sophisticated technology used in miltary - 4. The perceived grks and privileges that could be
WesDar

received from science courses have a partly neutral
influence to fthHoiee. studentsd cat
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difference across three types of career choosers (3.69
Table & factor 4 (Sense of Affilistion with Stience and Engineering Study) f0r Physical SCiBCG 3 95 fOI‘ BiOIOgicaI Science 3 69 fOI’
Q“::’“‘ Varisbles l’{:ﬁ; Non-Science). Ratings suggest that physical and- non
0| invovemantinscence dubs 70 science career choosers tend to agree with the influence of
o3 » 563 extracurricular activities on career choice, more than the
B bl peatibarannids e i 554 biological science career choosers whie partly neutral
e The ease of entry ta college or untversity m scence A wi t h t hiefludneect or 6 s
& and engineering o
45 The possibdity of funding 10 stutty SOence or 45 .
® | engneeringin coliege or university 7) Factor 7: Personal Preparedness for Scieraned

EngineeringrelatedCourses

SFgctor 7 has a high to medium correlation with
question numbers 40, 38, 35, and 52. Factor 7 can be
mterpreted as the effectofah percei ved fAPrepa

No significant differences were found across genders
(3.55 for females; 3.61 for males) and acress u d e n t
career choices (3.59 for Physical Science, 3.68 for.
Biological Science, 3.62 for Nescience) with regards to

~ . . . .SlencReIated Co Q i nc . td
fiSense of Affiliation Wi % Il ence (5' S{Epglf(teg D
N . % t FHESt sB" ? u
Studyo. Il nvol vement -curdcular s 4oed b i_n e x 1t T.
A . eﬁ no o%/ rges ar}d their’s peC|f|c performance on the
activities has a partly neutrahif | uence t o t entso
- smence
decision.
5) Factor 5: Prevalent Jdbpportunities Table 7: Factor 7 (Personal Preparecd:uerssseic)nSdenceand Engineering-related
Factor 5 i s t he i nf 1 U€¢ quesion ] Fadtor
Opportunitiesodo to the stu/| no Stebio ading [i Nnce t
questions deal with involvement and interaction with Q40 The quality of mathematics courses. 724
. . i f ! ’
influences from outside afchool. Q38 The qualty of technology courses 606
Q3s Your practical ability in doing science. 478
Q52 Scientific hobbies or tinkering with gadgets at home. 430
Table 5: Factor S {Prevalent Job Opportunities ) There is no significant difference betaregender (4.0
oo TR peerr for females, 3.95 for males) and across three types of
No | \oading career choosers (4.07 for Physical Science, 4.03 for
Q59 | TneavaMbiRy of jobshh science andengineering Ll Biological Science, 3.79 fddon-Science).
Q63 The situsbon i local soence based mdustry 570
Qs8 Wark experence in ol companies 467
Regarding AiPreval ent Jg'bOtherB%C?)'H"lertd?P?tn?tiesc‘), n o
significant difference was found across gender (3.63 - L
fogr] females g ( Based on the findings it is recommended that teachers

3.57 for males) and with significant difference acrossshouldalso collaborate with parents to encourage students

three types students based on their career choices (3. §9 consider a career in smenee as parents play an

for Physical Sience, 3.56 for Biological Science, 3.44 for mportant role in studentsé a
Non-science). Results show that the perceived influence This is to support the national vision of promoting science

of AiPreval ent Job Opport u"’Wq equlnﬁegrbg caree]rs ?B ?y tgklgovegngten%

career choosers is greater and varies significantly from it gencies have to take the lead and make their presence
influence on biological science career ookers. In elt by secondary schools in this endeavor. The

addition, physical and nescience career choosers tend to government c’;t]gﬁ]nctief l(DOE DOST()j haQ/e to initiated

agree partly with the npf‘zﬁfaﬂ“é ﬁ“& at gigriing gepenpcg GAYCRtig,'y impaytad,,

Opportunitieso; t he bi ol bogsgu Sscience career chooser
ar tl di sagr efuensel. t h t he factor

P y g Among the students, the sciencareer choosers

6) Factor 6: Practicality of Sciengelated Courses regarded job advanta%es or job SeCU”ch as more
Factor 6 depicts thelatediPr a c‘?”?oef%glnq fg df eSQO sg%ft@arger Choosers.

Cour seso. The effect ofof t hl—elenc meg I%C C"%mbStF Q/d erh%mgers IS
reco mende s WI| ead to a stlmulatlng experience.
This implies that higher education institutions in their
Table 6: Factor 6 (Practicality of SGence-related Courses) interest to promote science and engineering undergraduate
[ Guestion ETEETTERR Factor programs could make this as part of their marketing
s : Loding program. If conducted in their 4th year, just prior to the
o ,”’”,'“,‘“f"';‘,‘f,°“k°h* :: time they would make a careehoice, then, it would be
maa | Theamount of seif-expression alowed i scance = most memorable and beneficial in reinforcing their
053 :::;::‘:;f—ﬂ(:m‘iﬁi ment 523 interest in thdield.

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
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V. CONCLUSION

The study resulted in seven other factors that fluemdelofuer
family and society, influence of scholastic authority figures, potential job benefits, sense of familiarity and affilidtion
science and engineering study, prevalent job opportunities, practicality of saielated courses, and persopatparedness for
science and engineeringelated courses. This set of factors could be a good input for higher education marketing strategist:
gain a better understanding regarding what should be the focus of their marketing efforts to attractysecbadbhgraduating
students. This is particularly needed during these times, when, in the advent of scarce student intake due to K12 ntleatgover
intends to promote science and engineerilgted courses for further development of Philippiiistry.
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The Effect of the Lecture Method and Modular-Aided Approach on
Student Performance in AnalyticGeometry

Geraldine GNerona
IndustrialEngineering Department, Saint Louis Universiijlippines
(geraldinegonzaga@yahoo.com)

Abstract- The objective of the study was to determine
an alternative, more interesting and responsive approach in
teaching analytic geometry. A modularaided approachwas
implemented and compared with the lecture method of
teaching the subject. The pretesposttest control group
experimental design was used in the study. Two ckeesof
analytic geometry, each with fifty students, were the
respondents of the study. One class composed theontrol
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 researchefhe
mean scoresof the respondents in the pretest and posttest
were used to describe the levebf performance of the
students. Furthermore, the pooled statistical-test at the 5%
level of significance (twotailed) indicated that there were
significant differences in themean posttest scores, andnean
gain scoresof the students.

Keywords T analytic
experimental  design,
approach, performance

geometry, curve tracing,
lecture method, modular-aided

I. INTRODUCTION

Mathematics is the languagé Science and in essence,

the lifeblood of Engineering. Mathematics is a necessity in

simplified presentationf lessons and activities that are appealing
to thetypeof learners thatve have at thisage.

In the field of math, onesubjectthat stands out in
particular becausef its relation toother fields of study is
analytic geometry.Under this subject, curve tracing in
particular is a topic that is needed in the solutiohgarious
applications in the fieldf engineering, education, science,
business, computer, economics, nursing, medigndeven
in humanities.

Math canbelearnedwell and appreciated well. Learning
the intricaciesof 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 failtates,
causing frustration and stagnation amstglents.

Becauseof the great discipline and patience involved in
studying math, the main conceoh educators is how to get
students to really learn and eventuddlye math. Teaching is
considered as antaandgoodteaching, the resudif inherent
aptitudes and abilities rather than acquired skills [2].
Teachingthenshould go beyond just transfef knowledge,
but rather establish the meaningfulness and permanency of
what hasbeen learned. The challengfor 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 [Bhes

Although the lectur@lemonstration methodsia tried

putting forward concepts in engineering courses and irand tested methoof teaching math, it is thjpb of effective

determining solutions
applications by using the scientific method of problem

to engineering problems andteachers to constantly innovate to sustain tleeir udent s

interest in the subjecUp to this time, the lecture method is

solving. For students, being successful in learning math carstill the more common methoof teaching math. This is a
offer one of the most rewarding and satisfying experiencesteachercontrolled methodof delivering the lesson. The

However,upto this time, many people see math asibject

lecture method uses expository strategies such as direct

that is difficult to teach and learn, something that is boringteaching of concepts and deductive processes [4]. The

and has no practical useTherefore, to redirect this

teacher discusses the lesson to the clgis®s illustrative

perception, the researcher deemed it necessary to stimulateroblems and diagrams. Students participate by reciting,

satisfyand sustaist udent sd i nt subjechy

iperformirgadrilla &nd @ccdmblighing assignments. Usually,

applying analternative instructional approach, rather than thehigh achievers can cope with large doses of verbal

traditional, chalkboard methaaf instruction.

information. However, it is with the average and slow

As technology becomes more common in the classroomearners that the advantages of thedmaraided approach
the useof multiple representations (graphs, charts, tablescanbe realized.It is a common observation among teachers
equations, illustrations, 3D animations and the like) inthat most students have a difficulty of recalling the complete

teaching mathematics hadeen continuously gaining
popularity in the mathmatics curriculum. Modules provide

procedureof curve tracingwhen they reach their higher
subjects. However, when students study with modules,

oneof the simplest, most inexpensive and accessible methodgeaming stays longer and becomes more permanent since the

of facilitating the teachinglearningprocessby using these
multiple representations. Students learn meith what they
see.In this light, modules provida more visual rather than
verbal, more

students make an effort in studying the lessons themselves.
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A module is a selpacing, selcontained material that school mathematics [11,12,13]. Their findings state that the
modernizes the teaching process[4]. It is a-sedintaired test score®f students exposed to the modular method were
instructional materialwhich focuseson the educational significantly higher than those exposed to the lecturihate
based objectives that havelieattained by the student at the The purpose of this study therefore was to determine
endof the moduleWith the module, the student is given the how effective the modulasided approach is in enriching the
chance to advance at his/hmmn rate, thus recognizing the learning of students in analytic geometry as evidenced in
principle of individual differences and learning abilities. their achievement tests, as compared to the traditional lecture
According to educational progressivists Froebkgcke, method. Speci€ally, the study aimed to provide answers to
Pestalozzi, Rosseau and Dewey [5] all learning comes fronthefollowing:
self-activity. Through the module, the learner is not just al. What is the levelof performanceof the students
passive listener and receivafrknowledge. Instead, he/she is exposed to the lecture methodlie

an active participant in his/her learnimgocess,so that a.pretest? b. posttest?
his/her learning becomes more meaningful, functional and. What is the levelof performanceof the students
permanent. exposed to the modukaided approackn the

The modulaaided approach also responds to the needs 5 pretest? b. posttest?

of a wider range of learningfylesin which the intelligences 3 5 there a significant difference in the performance of

are put to workvisual, verbal, and kinesthetic [6]. The wse g jents exposed to the lecture method and those exposed
teaching modules in delivering a lesson can respond 95 the modulamided approach itheir

different learningstyles since it responds to the needs of N N - 5

these type®f learners. A module contains diagrams,pins, a.pretest? b. postiest? c. gainscores?
illustrations, chart$or further explanation and clarificaticaof The resultof this study willb ful in imoroving th
concepts. It contains conc_ise and _relevan_t f[gxtual informatior(I) veralle uzs”l: ng te:cziﬁ yan d Ieeal:rslii u sinceptr?e u?\ive?sit
that involves the student in learning activities that enable . q y g ning, y
them to practice as they go through firecessof learning. IS now In theproce_ssof |mplgmentlng an outcomgtrased
The module also contains a sétpractice problems that the educ_a_tlon. In - particular, this _study_ will benefit school
students have to solve at the arigach lessofor themto be administrators and professors in their attempt to come u

able to get feedbadakn theirlearning almosinstantaneously. with leamning mater_ials focusesh the educational ijectives_
Another featuref this approach s its ability to affect the that need tdoe attained by students. Students in turn will

wholeindividual as an experiencing organism, since Iearningh"’“'e ?n otg)portlunllty to betflter ur(;derstand and learn math in a
is essentially experiencing, reacting, doing and more functional, pleasurable and permarveay.

understanding, through the interactiohthe individual and
his/her total environmenr situation [3]. Hence the modutar
aided approach is a methduht places emphasis student

thinl;\i/lng,hnot teacﬁertr;inkin_g.k _— orof th A. Respondents of the studbhis study made use of
od Ilécln t(;]"’.‘;estt de“;?rr:)dls?egrr:g :vee $r§§ﬁrat'ﬁ.rgh ts Z the twogroup pretesposttest control group experimental
duie.in this study, u u ingwhich| research design. The respondeoitgshe study were one
topic of Analytic Geometry, was made by the researcher. Theiéundred students enrolled in the two classeanalytic
module presents the topics in a clear and proper sequencgéometry in Saint Louis University hdled by this

topics are presented and discussed in a more simplifie .
manner, textual information is supplementaith graphs, researcher in the second semesfehe schoolyear2014

charts and illustrations. Problesolving processes are 2015.
presented and discussed in a diggstep fashion thatllows

. METHODOLOGY

the student to do procedurem his/her own. lllustrative TABLEI
problems are presentéat each topic and discussed fully to_RESPONDENTSOFTHE STUDY
demonstrate the concepts. Practice problems amddpaat —Sloupsundesiudy - Classschedule . Number ofstudents

ControlGroup 8:30:9:30 50
ExperimentalGroup 10:3011:30 50

the endof each topicfor the student to accomplish, and for
him/her to be able to evaluate his/her learning almost

instantaneously. Under the moduldded approach, the .
teacher gives and introduction to the module, and an !N termsof mental ability, the students were grouped

overview of the topicgo be covered in the moduleAfter hetgrogeneously. Also, t'hese two groups maFched jn terms of
this, the students proceed with the modate their own, their general mental ability [8] ashownin their profile on

perform the learning activities and assignmefotsfurther ~ 12Ple Il which minimized theeffect of IQ in their
practice. performance.
A numberof mathematics educators have studied the use
of modules in teaching particuldopics in Algebra [7,8],
Trigonometry [9], Integral Calculus [10] anchigh

24



Proceedings of the ICEHHIL 2015 ISSR#&67-7507

TABLE 2 scale of interpretation was constructed for the
PROFILE OF STUDENTSACCORDINGTO 1Q achievement test dellows:
ControlGroup 1Q ExperimentalGroup
0 E-Excellent 0
9 VH-VeryHigh 6 TABLE 3
7 H-High 14 W
24 A-Average 23 Score Interpretation
9 L-Low 6 0to20 Poor
1 VL-Very Low 1 21 to40 BelowAverage
50 Total 50 41 to60 Average
61 to80 Aboveaverage
81 t0100 Excellent

A. Data-Gathering Method Both the control group
and experimental group were taughy the same To determine if there was a significant difference in the
instructor (who is also the researcher), to control theserformance of the students exposed to the lecture method
effect of teacher factoon the results.In the lessonon and those exposed to the modeided approach, the mean
curve tracing, the control gup was taughtwith the  gain scoresof the two groups in their pretest and posttest
lecture method and all topics were covered in edglys.  were computed. The pooled statisticabst at5% was used
The experimental group was taught through the modularto determine if there was a significant difference in the mean
aided approachAn introduction to and overview of the scores ofboth groups from their pretest, posttest and gain

odules wagjiven fortwo days, therthe studentsstudied scores.
the rrogules igﬁd Woﬁ<e\gn tﬂe)iearnlng activitieor — six

days.Both classes finished the lessons at the satotied —— 4
time frame which is eigtdays. N )

To ascertain the effectivenes$ the module irthe
learning of the students, the researcher conducted a pretest t (cri ti cal (MalddxErkIgssat U=5%
(in the formof a teachemade test that was given in two
parts)onthe above topics tboth groups.Uponfinishing the
lessons, the two groups were given achievement tests (samg. RESULTSAND DISCUSSIONS
as the pretest) to determitiee exteniof their learning using
eachmethod. The testoveredhe topics in the module which A | evel of Performance of the StudeBtgosed to the
were basedon the syllabus followed by the School of | acture Method
Engineering and Architecturef Saint Louis UniversityAn
item analysis and Tablef Specification was austructed to
determine the content validity of the test. Reliability of the
test was computed at 0.82,using Kuichardsonformula
20. The module was constructed basew the course
syllabus, the textbook, and several reference books
Analytic Geometry and was criticized by mathematics

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 the scale of
iri]n'[erpretation presentexh Table3.

. ’ . X : . . TABLE 4
profe.ssors in Saint Louis Unlverglty, Universitf the MEAN SCORESOF THE CONTROL GROUP {_ECTUREMETHOD)
Cordilleras, and Benguet Stafaiversity. Protost 5142 BelowAverage
Posttest 59.46 Average

B. Treatment of DataThe scoref the students in the

achievement test that wgivenas a pretest and posttestwere  The mean pretest score of the lecture group indicated
used to answer the problems of tetady. The achievement hat the students had little knowledgethe lesson before the
test was given in two parts. The first part covered topits  conductof the experiment ashownby the below average
typesl and Il curves part Il of the test covered topi@aitype  regylts. However there was an  improvement in the
Il and type IV curves. Eachtest wasmade upof a multiple  performanceof students in the posttest since they were able
choice test in par, and curve tracing applications in p&it  tg achieve the expected level of performance in the posttest
The total scoréor parts | and llof the test amounted to 100 that was constructed at the 50% level of difficulty. In this

points. ) light, the lecture method was effective in achieving the
To determine the levedf performanceof the of the  expected tesesult.

students exposed to the lecture method in their pretest and

posttest, the mean scores of the students in the achievemagt | ove| of Performance of the Students Exposed to the

test given in the pretest and posttest were used to describe tWFodular—AidedApproach

level of performancef the students in the lecture method.

Similarly, the mean scoresf the students exposed to the

modularapproach in their pretest and posttest were used toh
e

answer the second problemA

Similarly, for problem numbetwo, the mean scores of
experimental group in their pretest arpbsttest were
taken. These mean scores were interpreted lmasin scale

of interpretation presentezh Table 3.
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TABLE 5 TABLE 7
MEAN SCORESOF THE EXPERIMENTAL GROUP SUMMARY OF RESULTS FORT-TEST
(MODULAR-AIDED APPROACH)
Pretest 21.36 BelowAverage t(computed)  Decision Interpretation
Posttest 73.94 AboveAverage Accept
Pretest 0.057 Ho No significantdifference
From Table 5 it is evident that the students exposed to Posttest 8.23 RejectHo  Significant difference
the modularaided approach also had little knowledwethe Gain

Score 7.57 RejectHo  Significant Difference

lesson before the conduat the experiment, as seen in their
below average performance. However, after they learned the
lesson in curve tracing using the modularded approach, L .
the mean posttest score jumped to 73.94 which is now aboveex ;rigqrgrfpa? rzs;:altsig;ﬁr;tlest,rguls e\r?:g nttrt'lr(]aabgg;ntehebase
average. This mean posttest score is actwedly above the ngwled conthe tobic before g]e crc))ndLmtthe experiment
expected valuef the mean score for a test pegged at the 50%‘5 g P P '

level of difficulty. Comparing the resultsf the lecture group as shown by the non5|gn|f|_cant difference between t_he|r
on Table 4 to the resultsf the modular groupn Table5, it pretest scores. .Ho.v.vever N the posttest, the experimental
canbe seen thaboth groups had a below average rgtiim group had a significantly igher mean score (73.94) as

their pretestwhichmeans thabothgroups had the same base compared to the control group (59.46). Consgquently, the
knowledgeon the topicon curve tracingwhichis the topic modular group performed significantly better with an above

on intercepts. Hence, bothgroups were able to answer average rating as compared to the average perfornoatiue

) . . . . Lo lecturegroup.
correctly itemson this topic. This explains the similarity of . .
their scaes in the pretest. Since the two groups were able t acﬁ%amé thﬁsg r'?r?gIt;o?jﬁa?tmr%ttwwtgg r:k?liotg&fain a
take off from the same level, the posttest scores have bee%eee ergan dp?noré thorouah un de?stan[iﬁh\me lesson sir?ce
greatly affected by the methodf teaching applied. The P 9

findings of the study are in corroboration with the results g?g Tﬁgi;ﬂ:}cgm; l:%rgtt?reré?:mg:oovi\?s' ||2;Pr'fé d
found out by researchersho made a comparisoof the ! P

lecture and modular methods in teaching particular topics igs evidenced irtheir posttest. Students  from the lecture

Algebra [7,8], Trigonometry [9], Integral Calculus [10] and group were more dependemthe teacher, hence they were
high school mathematics [11,12,13]. not given a chance to explore and learn the lessotheir

own. Also, they had to cope with the lesson as it was
preseited by the teacheon every hour. This was not a
problem for the fast learners, but it became a disadvantage to
theslowlearners.

From Table 7 it can alstke seen that there was a
_ Forproblem number three, theest at the 5% level of gjgnificant difference in the mean gain scooéthe modular
S|gn|f|c_an(_:t_a (aallgd test) was used to determine if there group and leture groupwith the modular group gaining a
were significant differences in the mean pretest scores, med\gher score from the pretest going to the posttest. Again, the
posttest scores, and mean gain scofée students exposed  gjgnificant difference in the scores gained by the two groups
to the modulaaided approach and those exposed to thean he well attributed to the methodf teaching applied.
lecture method. The mean and standard deviatibthe  ajthough the objectives ofhe lesson haveeenrealizedboth

C. Comparison of Performance of the Students in the
Modular and Lecturé&sroup

control and experimental group are summarizetbw. in the lecture method and modular method, the modular
group were able to significantly increase their scores more

TABLE 6 (by 52.58 points) as compared to the lecture group who were

MEAN AND STANDARD DEVIATION OF THE CONTROL AND able to increase their scores by an averfg®8.02 points.

EXPERIMENTAL GROUPS This 14point difference is aproof of how much the

performance of students canimprove if teachers use

ControlGroug ExperimentalGroup . . .

(Lecture) (Modularaided) alternative methodsf teaching aubject. _

v StD v Std.D According to Wiggins and Mctighte [15], the ideal

ean —&Y. ean eV, instructional system eliminates the usé one method
Pretest 21.44 7.24 21.36 6.66

exclusively; the ideabystemutilizes different instructional
Posttest ~ 59.46 13.33 73.94 1122 strategies as a meaoffully tapping the intellectual potential
SSCI)?F) 38.02 1371 5258 13.008 of students. Onsuchdiverse instructional approach that has
given a great opportunity for maximizing student paitd is
the modularaided approach. This approachteaching has
affected the performancef students in manyvays: it has
motivated students, contributed to their understanding, it has
provided varied learning experiences, reinforéearning,

The critical valueof T for a twotailed test at the 5%
level of significance is 1.9845 at 98 degre#dreedom. The
resultsof the ttest are summarizdaelow.
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allowed for different interests and reached out to different major engineering courses as well, to help students achieve

learningstyles. the competencieghey are expected to haupongraduation.

Validated and weklprepared instructional materials wibe

IV. CONCLUSIONS AND RECOMMENDATIONS instrumental in realizing the objectives of tbatcomes
basededucation

Althoughother factors outside performance havet 4. Students are encouragedewaluate andimprove

been measured, it was observed that studentstifieom  their study skills and habits by maximizing the usfe
modular group have gained a more positive attitude towardnaterialsgiven bythe eacher, and usingther devices

the subject, as evidenced by an improvement in theioutside of the classroom such as multimedia, print and
attendance, prompt and complete submissioof video presentations to supplement their learning in the
requirements, andmproved study habits, as seen in the classroom.

results of their posttest. Such attitudesave started to 5. Educatorswhosetask is to develop instructional
improve from the time the experiment was conducted, andnaterials are encouraged to prepare teaching modules
hasbeenmaintained until the enadf the semester. small units thatoverselected topics in mathematics and
. engineering courses that teachers/professors can use as
Conclusions devicesor teaching aids tdfacilitate and enliven the
teachinglearningprocess.

From the resultef the study, the following conclusions 6. Mathematics and Engineering Education

are putforward: organizationssuch as the Mathematical Society of the

1. There was an improvement in the level of phjippines (MSP) and the Philippine Associatiaf
performanceof the students exposed to tHecture  Engineering Schools (PAES) can take the initiative in
method from below averagein the pretest, taveragein  proposing projects and programs designed to further

theposttest. spread the development and improvementt the
2. There was a greater improvement in the level ofmathematics and ngineering instructionakystem. One
performanceof the students exposed to timeodular-  sychprojectthat carbe brought forward is the preparation
aided approach from below averagein the pretest, 0 of modules and other teaching aids. Tiisjectcanserve
above averagen theposttest. as a link that willbuild bridges and establish public

3. Students fromboth groups had the same base gppreciatiorof mathematics and engineerindueationon
knowledge on the lesson before the conduof the  gglobalperspective.

experiment. Students exposed to the modaided
approach however were able to obtairsignificantly V. REFERENCES
higher level of performance in th@osttestas compared
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Graduation Rates of College of Engineering and Agrandustrial Technology
Undergraduate Degree Programs of the University of the Philippines Ldzafos
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Technology,
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I. INTRODUCTION
ABSTRACT
i . . In the Philippines, having a college degree is believed
Education may Dbe considered as an important, pe 5 treasure of a family. Education may uplift one
measure of success ofaperson._CoIIege gr:_;lduates p_rovufll%m poverty and will have a continuous effect in
necessary labor force and service to public and privatgcceeding generations. A college graduate with a decent
sectors, make discoveries and contribute 10 th§gp can help other family members finish their studies.

development of a nationods g &Gubfol i comMbh kfowiBd§e it A Philippites v € ! -
education may uplift one from povergnd will have a Ao 4 consequence, eradication of poyerthrough

domino effect. A college graduate with a decent job cangy,cation will diminish crime and environmental

help other family members finish their studies. This degradation (Kokkelenberg, et £2008).

situation is common knowledge in the Philippines. As a
consequence, eradication of poverty through education
will diminish crime aml environmental degradation
(Kokkelenberg, et al2008).

College education also provides labor force, service to

public and private sectors for the development of a

country. Efficiency and productivity in Highdtducation

. . Institutions (HEIs) in achieving outcomes such as an
_Graduation rate is often used as a measure Ofpnanced labor force and civic participation is a concern

efficiency for several universities. It is logical to assume particularly as regulatory pressures are placed on schools

that the higher the graduation rate the more efficient the(Kokkelenberg, et. al., 2008) and tuition fees continue to
institution is. With this marke of academic excellence, increaseyearly.

graduation rates could be used by some universities in
attracting the best and brightest students otthumtry. The Department of Education (DepEd) and
. Commission on Higher Education (CHED) are the two
_ Several methodologies have been employed by,gencies in the Philippines that continually monitor
different universities to calculate their own graduation g.hqols and give accreditation. Graduation rates are
rates. Thereare many more methods to calculate ornhoant indicator of efficiency. Increasing the use of
estimate graduation rates as revealed in the literature blﬂ:}erformance and outcome metrics and using those
this study used its own metrics of graduation rates fofnatrics to make and evaluate policy decisions that could
engineering undergradugteograms. bring positive impact not only within the academe but as
) ) ) o wel | as to nationds progress.
This could serve as input for College of Engineeringh,;  graduate more of their studerand do so at less

and ~ Agroindustrial Technology, University of the ,qg (or numbenf years), are considered more efficient
Philippines Los Banos in achieving its goal in becomingian those that graduate fewer students at greater cost.
known not only locally but also worldwide. Aside from 1,5 an effort to achieve better outcomes in graduation
faculty and administrative efficiency, graduation rates oios and efficiency is something that all (Philippine)
may also be given considerable attention. Specifichis universties should pursue (MusicR011).

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

profile of engineering students and explain its causes; 2) gt dent attrition is generally characterized as the
describe the graduation rates in engineerin_g under_gradua@eparture from or delays in successful completion of
programs; and 3) propose recommendations to INCréasg.qqram requirementst tends to be a systematic concern
retelnt|on. rates inrelation to graduation rates in ¢, many types of higher education programs since high
engineering undergradugteograms. attrition rate does not solely lead to financial problems for
most HEIs but might also be a symbolic representation of
an institutionés failure to ai
2012). In the past years, many fundamental
methodological problems were aswded with studying

and measuring attrition. The most common and pressing
concern with studying student attrition is the fact that
within any given field, a commondefinition of attrition

Keywords: graduation rates, CEAJPLB, engineering
programs
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may not be applicable (Cook, 2010). Alsme of the others. In specific terms, it aims for tfudlowing:
major methodological limitations in studying student 1) present the attrition data/delinquency profile of
attrition is the difficulty in ascertaining the reasons for engineering students and explaincéaises;
students discontinuing withgrogram. 2) describe the graduation rates in engineering

undergraduate progranmend

In this study the definition of student attrition includes 3) proposerecommendations to increase retention
all students who are delinquefion double probation, rates in relation to graduation rates in
dismissed or permanently dismissed status), stopouts, engineering undergradugteograms.

dropouts, students who applied for and not applied for
official leave of absence, and shiftees or transferees. The College of Engineering and Agnodustrial
Delinquency status was used as attrition data since it willfechnology (CEAT) traces its roots to the former
cause dely in the graduation time of the student. In the Department of Agricultural Engineeringwhich was
UP System, students on delinquency status are required weated in 1912 as one of the departments of the College
enroll only 12 units or less for the following semester if of Agriculture. On June 24, 1976, the department became
their readmission papers are approved. Typical reasonthe Institute of Agricultural Engineering and Technology
for scholastic delinquency includgoor grades, boredom (INSAET). It was elevated to a College on February 24,
with courses, change in career goals and interest]983. The elevationfahe institute to a college gave rise
depression problems and inability to take desired course® the establishment of the Chemical Engineering
or programs in the University. From the University of the Department. Today, the College offers undergraduate
Philippines Code 1975 any student who, at the end of theurricular programs leading to the Bachelor of Science
semester, lastains final grades below 3.0 in 50% to 75% of degrees in Agricultural and Biosystems Engineering
the total number of academic units in which he/she hagBSABE), formerly known as Bachelor of Science in
final grades shall be placed on probation for theAgricultural Engineering (BSAE), Chemical Engineering
succeeding semester and his/her load shall be limited t(BSCHE), Civil Engineering (BSCE), Electrical
the extent to be determined by the Dean of Gudlege. Engineering (BSEE) and Industrial Engineering (BSIE)
Probation may be removed by passing courses witl{https://www.ceat.uplb.edu.ph).
grades of 3.0 or better in more than 50% of the units in
which he/she has final grades in the succeeding semester. The University of the Philippies Los Bafios, with its
Any student is dismissed, who, at the end of the semestenational and regional mandates for excellence in
obtains final gradesdbow 3.0 in more than 75% but less engineering education; its commitment to rural agro
than 100% of the total number of academic units in whichindustrial development and its proven strengths in
he/she receives final grades. Any student on probatiograduate and undergraduate instruction and research, is in
who again fails in 50% or more of the total number of a unique position teomplement the crop of graduates of
units in which he/she receives final grades shall beother institutions for the agfimdustrial development
dropped from the rolls of the college. Any student is needs of theountry.
permanently disqualified if, at the end of the semester,
he/she obtains final grades below 3.0 in 100% of the The CEAT aims to: 1) produce quality engineering
academic units in which he/she is given final grades, andraduates needed for agricultural and industrial
shall be permanently barred fromadenission to any development of the country; 2) advance finentier of
college or school of the University. Aside from student knowledge in engineering and generate technologies in
delinquency, a student who decides not to register in aupport of the agrindustrial thrusts of the country; and
subsequent semester must apply for a leave of absence 3) promote the utilization of useful technologies by
(LOA) beforehand. A student who withdraws during the proper clientele.
semester must alsgply officially for LOA. A student
who withdraws from the college without formal leave of The Bachelor of Science in Agricultural and
absence (AWOL) shall have his/her registration privilegesBiosystems HEgineering (formerly Bachelor ofScience
curtailed or entirely withdrawn (UP Code 1975hiftees  in Agricultural Engineering) program provides the basic
are defined as UPLB students who changed theiredegr education for developing skills and professional
programs after one or several semesters while transferedmowledge common to the specialized fieldef
are students from another university other than the URagricultural and biosystems engineering. The curriculum
System. integraes engineering science and design with applied
biological, environmental and agricultural sciences that
The general objective of this study to present theallows the students to develop a professional command of
graduation rates of the engineering programs of thea particular specialized area of discipline such as
College of Engineering andigro-industrial Technology agricultural power and machinery for Biwoduction
in achieving its goal in becoming known not only locally systems, agricultural and bjwocess engineering,
but also worldwide. The assessment could serve as inputgrometeorology and farm structures or land and water
for unités internal a s s e s sre@seurcés engineeritfgeviv.ceat.umbfedutp).e cur r i c u
faculty, administrative support, student suppaxhd
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The students in Bachelor of Science in Chemical development needs of tRdnilippines.
Engineering program matake the general curriculum or
the major in Sugar Technology or Pulp and Paper
Technology options which require 39 units of Revitalized Il. METHODOLOGY
General Education courses, and 3 units of a legislated . . .
course. The general curriculum includes at least 56 units Data used in this study was from the CE@Tfice of

of chemical engineering courses and 6 units of cognatethe College Secretary. Fothe purpose of this study

courses which may be chosen from the following fields:BatCheS 2000.200.7 were considered. Frequency aqd
sugar engineering, food engineering, pulp and papepercentage _o_Ilstrlbutlons were com_puted to _descrlbe
technology, management, economics, scientific an tudent attrition rate_and graduation rate in each
technical communication, experimental design, Woodundergraduate academic program.

science and technology, environmental chemistry, . . ) .
biotechnology and food microbiology. Six units are Trends in graduation rates for engineering

devoted to thesis work to provide the student experiencgndergraduate programs were based on graduation data
in integrating and applying his technical knowledge in only for the recent f‘?‘” years (Batches 2004 to ,2007)'
solving industrial processing problems amgnerating Batch 2007.W§S c0q5|dered as the last bgtch in th|§ study
new technologies relevant to agrasedndustries. so as to coincide with the 7.5 years maximum residency
rule (Second Semester AY 202815) It is ideal to
The Bachelor of Science in Civil Engineering was expect 100% graduation rate of students admitted to a

approved by the BOR in 1993 and instituted because 0particular program although the probabilities differ for the
the Southern Tagalog Region, in particular, is an€nrolled students in which the units handlinthe
emerging agrendustrial center with ahigh-projected particular program should find ways to minimize those

need for irrigation and drainage, roads, bridges,Chances.
manufacturing  plants,  agfrocessing facilities, _ _ _
warehouses and port development. There are parallel high 1S Studyadapted the metrics of graduation rates

growth needs in residential homes, business offices, Waté?noyvn as completion time graduation rate (CTGR) a_nd
supply systems and wastésposal facilities. In the total ontime graduation rate (OTGR) from the Professorial

picture, competent civil engineering graduates with otherchair Lect_ure of Carandang et.al. in 2014. The calculation
professionals are needed to effect the development o f CTGR_ is based on the percentage of cohprt sms_sder_l
structural systems that are safe, economical and efﬁcienf’."ho attained the d_egree W't_h'n 7.5 years. This p_erlod_ 1S
UPLB seeks to help upgrade in the long run, thaliy of based on the maximum residency rule of the university.

civil engineering education in the country, particularly in Studeénts who were underload for any given semester,
the Southern Tagald@egion. whether or not filed a leave of absence (LOA), transferred

to other institution, and shd&d from another degree

The Bachelor of Science in in Electrical Engineering program are included in the said metric. This is Eo account
program was conceived in response to the dire need for '€ I mpact of studentos movem
well-trained electrical and electronic enginedrs all  'ate of each degree program withime completion. The
sectors of development, both on the local and global scalé? TGR i computed based on the percentage of cohort
In the Philippines, graduates of electrical engineering areUdems who attained the degree withiry&ars.
key players as the country modernizes in agriculture
systems and accelerates in rawaban and industrial base
for the 21st cetury. Each student can specialize in one or
more of the following fields: (a) power engineering, (b)
electronic engineering and (c) computer engineering.Student Attrition in Engineering
Moreover, the student may choose a thesis research @&ndergraduate AcademicPrograms
practicum as a specializatioourse.

lll. RESULTS

Five general categories of issues affecting student
The Bachtor of Science in Industrial Engineering jattrition rates include: (apersonal:Lost, stressed, closed
program aims to enable its students to have thep new ideas and experiences, undisciplined, unmotivated,
competence to plan, design, install and evaluate integrateghsecure, uninformed, unrealistic expectations, student
systems of personnel, materials, equipment, energy angstitution mismatch; (b)Social: Alienation and social
information in ways that reduce costs and increséem  jsolation, subject to negative peer pressure, uninvolved in
efficiency and effectiveness. Through the program, thecgllege activities, little involvement with faculty members
students are provided technical competencider or advisors; (chcademic: Underprepared, under
industrial systems analysis, design, and management. Thﬁhallenged, poor study habits, does not see value in
BSIE program meets the minimum standards and othegssignments and courses, low academic performance,
requirements set by the Commissiomn Higher  parttime course load, lack of educational dacareer
Education. Graduates of the program are expected tgoals, feedback that is too little too late; and (d)fe
apply their knowledge and skills for thedustrial  jssyes Insecurity about financial circumstances, job and
school time conflicts, home and famidifficulties,
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personal problems, health problems, agdle not
necessary to meet career goals(Hanover Resez0th).

Figure 3 shows the distribution of number of students
shifted out any program. BS Agricultural Engineering

The data used for attrition are the number of student&nd BS Civil Engineering have the most average number
on, dismissal, with permanent disqualification, number ofof shiftees.
shifteesout of the program, and number of students who

filed for Official Leave of Absenc@ OA).

The distribution of the average number of students

who were dismissed per degree program is presented
Figure

1. BS Chemical Engineering has the largest value, en th
average, with dismissed status. For other

from graduating.

I "BSIE", 4

"BSEE",3

2 4 6
NUMBER OFSTUDENTS

Figure 1. Distribution of average number of students who were
dismissedrom thedifferentengineeringlegregorograms
for Batche2004-2007

degree
programs, the majority has three to four students who
were dismissed from the program, thus, preventing them

in

4

6
NUMBEROFSTUDENT

10

Figure 3.Distribution of average number of shifted out of each
engineering program for BatcH3042007.

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 semestens 2009
to 2013. Along with this, the most stated reasons are
financial problem (50%) and health conditions (17%) as

Figure 2 shows the distribution of the average numbeshown in Table.

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 Engineeringit has average of 3 students with
PD status.

"BSEE
11

5
NUMBEROFSTUDEN"

10 15

Figure 2. Distribution of average number of students who were
permanentlylisqualifiedfrom thedifferentengineering
degree programs for Batct&042007
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Table 1. Number of CEAT students who filed for
Official Leave ofAbsence
Table 2. Reasons for filing Leave of Absence of CEAT Studeors

First Semeste20042005to Secondsemeste20132014

Number of Number of
SEMESTER CEAT istered
studentswho registere Reason Number __ Percentage
filed for LOA students
Familymatters 10 2.75
First Semeste20042005 20 1661 healthproblems 63 17.31
Second Semest20042005 23 1552 pregnancy 12 3.30
First Semeste20052006 20 1703 financialproblem 184 50.55
Second Semest20052006 26 1606 migration 13 3.57
First Semeste2006:2007 17 1716 employment/work 4 110
Second Semest2006-2007 29 1622 Underload/ no units to Enrolled 23 6.32
First Semeste2007-2008 22 1738 late approval ofeadmission 1 0.27
Second Semest2007-2008 15 emotional angsychological
1672 problem osy 9 5 1.37
First Semeste20082009 17 1834
personaproblem 18 4.95
Second Semest26082009 21 1737 .
studythesis 2 0.55
First Semeste20092010 24 1944 trauma 2 0.55
Second Semest20092010 22 1848 travel/vacation 12 3.30
First Semeste20102011 15 2013 missionary 13 357
Second Semest20102011 14 1941 peemroblem 1 0.27
First Semeste2011-2012 16 2185 ambassadaluties 1 0.27
SecondSemeste2011-2012 10 2083 TOTAL 364 100.00
FirstSemeste20122013 22 2353
SecondSemeste20122013 8 2251 N ) )
FirstSemeste?0132014 99 o514 From the reasons for f|||ng LQA of the engineering
students, it seems that financial status and health
SecondSemeste?0132014 16 2424 condition are the top two reasons of attrition in terms of

LOA of students.

Ramist(1981) stated that a financial difficulty is the Graduation Rate of Engineering Undergraduate
second most frequently cited reason is used primarily byAcademic Programs inUPLB
minorities, women with a poor high school record, early
dropouts, and temporary dropouts. It is used least by those
in technical institutes or by woem with a good high Table 3 shows that in general, UPLB students take an
school record. Interestingly, counselors rate this categorpdditional one year to complete an undergraduate degree.
much lower in importance than do students. StudeniThe course with shortest and longest average number of
reports of financial difficulties could be partially due to years of graduation is BS Industrial Engineeriftg81
the fact that financial reasons are more "sociallyyears.

acceptable.”
Table 7. Average number of year of graduation
per degree program from 200221 3.

Course Average number of Yearof

Graduation
BSAE/BSABE 6.25
BSCHE 6.04
BSCE 6.06
BSEE 6.05
BSIE 5.81
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For ontime graduation rate (Table 4), BS Chemical considering only those degree programs offered from
Engineering Batch 2004 has 51.04% while BS Electrical2002 to 2013, BS Chemical Engineering is the shortest
Engineering Batch 2007 has 11.94%. The meaitiroa degree program. On the average, the number of years to
graduation rate of Chemical Engineering has the highesgraduate for UPLB students is 6.09 years for UPLB
value among five engineering undergradugtegram  students under a fivgear degree program.his result
while BS Electrical Engineering has the lowest value agrees with the study made by DeAngelo et al. (2011) that

students usually take an additional one year to complete

Table4. Ontimetime graduatiofOTGR)ratesof Batche2004to 2007 his/her degreprogram.

Degree OTGR The average CTGR of the five engineering
undergraduate programs ranges from 53.81% to 77.26%.
Programs 2004 2005 2006 2007 mean Students wh are not graduated will range to 23% to 47%.
BSAE 2449 5333 1739 19.23 21.11 These students may be classified as who shifted out of the
program, filed LOA, has been dismissed or permanently
disqualified from theorogram.

BSCHE 51.04 43.18 36.27 25.84 39.08

BSCE 26.44 23.29 3056 3768 29.49

BSEE 13.79 2222 1364 1194 15.40 Joe Cuseo (2007) has presented several systemic
strategies for pmmoting student persistence. Some of
these strategies are already being implemented by UPLB
or other HEIs an€HED.

BSIE 31.91 36.73 26.09 1778 28.13

Table 5 shows the completion time graduation rate
(CTGR), BS Chemical Engineering Batch 2004 has
81.25% while BS IndstriaEngineering 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

a. Academic under preparedness lead twademic

failure or dismissal. Retention strategiedude:

1. Harmonizing college or high schoolrricula to
identify core preparatory knowledge and skills.
The current K to 12 Law, if properly
implemented and supported may address this

issue.
Table 5. Completion time gradimn (CTGR)Yates 2 Para_d|gr_n Shlft. for teaChmg .and Ieamm.g;
of Batche0042007 application of interactive learning, authentic
assessment and ootoesbased education
Degree CTGR (OBE).

3. Recruitment and retention of the best and the
brightest students. In UPLB, there are already
BSAE 5536 6833 4348 6154 57.18 programs to search for bright but underprivileged
students in faflung places. It is perceived that
motivations for success in theseatners are the

BSCE 70.11 56.16 68.06 63.77 6453 highest. They will be given free UPCAT forms

and will be exempted from paying some fees.

Academically gifted students should be

BSIE 5745 6122 5435 4222 5381 developed for honors programs and peer
tutoring.

4. Collaboration between faculty and academic
support services (IC, LRC, OSA) to promote
effective learning methods and for referral of
students for advisement agdidance.

5. Academic skills development via a first year
seminar or a student success course and/or
infusing academic success strategies into the first
yearcurriculum.

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 stragsginclude:
faculty and staff development and curricular

development (Carandang et. 2014).

Programs 2004 2005 2006 2007 mean

BSCHE 8125 7955 69.61 78.65 77.26

BSEE 67.24 57.14 62.12 56.72 60.81

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 didgreduate
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 studentdake 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 Agrimdustrial Technology. But
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V. CONCLUSON

This study concluded that a review of academic programs must be done especially for those engidestaduate
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 coequisites; (b) plan and advertise program changes well in advance, continuing programs
until current students graduate; (c) implement a comprehensive studemdial plan; perhaps including tutoring,
programmed instructionstudy-skill improvement, and selfaced 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 expandeck sesearch involvement strongly affects achievemegrages, persistence,
aspirations for advanced degrees, and student satisfaction; and (f) establish and consult departmental student advisor
groups
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ABSTRACT
accumulationof course credits. It is an educational
OutcomesBased Education (OBE) is a process that involves theapproach that first determines the desired outcomes and
restructuring of curriculum, assessment and reporting practiceghen designing the educational processes such that the

in education to reflect the achievement of high order learningtydents are able to demonstrate the desired outcomes at
and mastery rather than the accumulation of course credits. Thgq prescribed levels plrformance.

traditional education of BS Agricultural and Biosystems

Engineering (BS ABE) of the Institute of Agricultural - . .
Engineering (IAE), University of the Philippines Los Bafios In 1994, Dr. William Spady, who is considered as the

(UPLB) was shifted to OBE in response to the internationaf@ther of the outcomesased education system presented

mutual agreements on the educational qualification frameworktree basic assumptions in using the OBE as follows: 1)

and mechanisms of the academic programs including th&ll learners can learn and succeed; 2) success breeds
engineering field. The OBE courses of BBE were anchored s uccess; and 3)sdtéachioowmgs) ns

to the mission and vision of the UP system, the UPLB vision the conditions of success. With these assumptions, the
mission, to the vision of the CEAT, and mission of IAE. OBE is educational system is now shifting@BE.
a requirement for the ASEAN University Network Quality

Assurance (.AUNQA) accreditation, which is a prereqwsﬂq Outcomes are clear learning results that learners have
internationalization of the BS ABE program. Since there is not

format for converting the traditional courses to OBE, the 15° d(_amonstrate at the end of significant learming

criteria of the AUNQA assessment process were used. Include(fia)(p_e”enC(':'S (Spady & Marshall994) and outcomes are

in the criteria are the expected learning outcomes, prograrfictions/ performances that embody and reflect the learner
detaik, teaching and learning strategies, academic and suppdi@Mmpetence in using content, information, ideas and tools.
staff, students, facilities arha kéeyn flearaing rresalts uinadude aknawledgee anslt a k e
feedback and satisfaction. The paper will try to share thdntellectual skills, manual or physicalskills and

experience of IAE in converting its BS ABE program into the pehaviours (attitdes) and values. These three key results

OBE Curriculum. areas should come hand in hand for holistic

development of thetudents.
Keywords: outcomebased education or OBE, AUQA, BS P

ABE,IAE . I . :
The paradigm shift in the international and local

educational system into the OBE system is being
| INTRODUCTION advocated due to the new trend of edwral
' qualification frameworks and mechanisms for academic

Outcomesbased education (OBE) has been recentI)PrOgrams worldwide. In the international arena, the shift

promoted as a model for learning in Higher Educationfrom a teachecentered to a studewentered learning

Institutions (HEIS) in the Philippines. This method of Ofi€ntation is being implemented in academic programs
learning isjust being popularized in the ASEAN region such as accounting, computeriese, engineering

for the last two years according to ASEAN Universitymformat'?ﬁ tecrllflr?logy,dmat[rltln}et,hmed|C|nZ an(_j nursing,
Network Quality Assurance (AUNDA) expert from among others. The products ot these academic programs

Singapore Tan Kay Chuan when the AWM team have great impact in the exchange of human resources
evaluated the BS Agricultural and Biosystems among nations. T.he. OBE. system is one among the
Engineering (BS ABE) mgram of the Institute of criterias for accreditatio particularly for the Washington
Agricultural Engineering, College of Engineering andAccord of 1989 (for undergraduate engineering

Agro-industrial Technology, UP Los Bafios in Decemberprograms)’ the Sydney Accord in 2001 (for engineering
2014 ' diploma/polytechnic programs), the Dublin Accord of

2002 (for engineering technician programs) and the Seoul

According to Tucker (2004), OBE is a process thatAccord. of 20@ (for. Professional ~ Engineers i
involves the restructuring of curriculum, assessment anaomputmg/lT and relatefields).
reportingpractices in education to reflect the achievement
of high order learning and mastery rather tttan
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In the ASEAN region, the Bangok Accord on AUN Il. METHODOLOGY
QA of 2000 provided a guideline to promote the
development of a quality assurance system as an The transformation of the BS ABE curriculum into the
instrument for maitaining, improving and enhancing outcomesbased curriculum entailed series of
teaching, research and the overall academic standardensultations with all the stakeholders: the IAE faculty
among ASEAN member universities. The ALDA members, support staff and BS ABE students; the CEAT
serves as the accreditation mechanism for HEls in th@dministration, UPLB Adminsitration and UP System
ASEAN region where the OBE system serves as one ohdministration; industry partners and otls¢éakeholders.
the accreditation @erias. Moreover, the opening of the
ASEAN Economic Community (AEC) in 2015 prompted A project team was created headed by the IAE
for the establishment of standardized engineeringDirector with one Project Development Assistant from
program. This move is to address the AECs bordelessach unit. A full-time research engineer was also hired for
production base and frdlow of goods and services this purmpse. Funding assistance was provided by the
among countries including engineers and other Office of the Vice President for Academiuc Affairs of the
professionals. The OBE system also serves as the anchgpP System.
for standardization of the curriculum in engineering
programs in the ASEAN region to harmonized with the  Primary and secondary data collection through survey,
internationaktandards. direct interviews, literature and historical reviews and data
analysis were conducted. Aseries of consultative
With its commitment to be at par andnepetitive with  workshops for the finalization of OBE format and its
the other countries, the Philippine educational systegbntent were conducted and participated by all faculty
moved for the harmonization of the Philippinemembers. The OBE curriculum was integrated in the
Qualifications Framework of 2013 with that of the ASEANAUN-QA Accreditation which comprises of 15 Point
Quialifications Reference Framework for engineers. This Griteria as shown in Fig. One to five criteria tackle the
for the recognition of Fipino engineers as ASEAN OBE curriculum in general which include the learning
engineers and be as competitive among other engineers ogicomes, program specifications, program structure,
only in the ASEAN region but in the internatiorzakna. teaching & learning strategy and student assessment. On
the other hand, the-B2 pertains to the quality of the
The academic programs of HEIs in the Philippines throughajor key playerssuch as the academic staff, support
the Commission of Higher Education (CHED) were alsetaff and student quality including facilities and
aligned into the OBE system. CHEDMO 37 s. 2012 infrastructure, quality assurance of teaching and learning
entited APol i ci es, Standar ds aad staff Gevelogntemt.i The sast 3 oriteria {18 to15)
Establishment of an Outcomessed Education (OBE) pertains to stakeholdesatisfaction.
System in Higher Education Institutions Offering
Engi neeri ngandPCHED CEHOh4® s. 2012
entitled i P o |-Standard to Enhance Quality Assurance
(QA) in Philippine Higher Education Through an
Outcomeshased and Typology as e d Weked
implemented to transform engineering education into a
outcomesbased education system for the promotion o
continuous gality improvement in HEIs, and keeping pace
with the demands of global competitiveness. Hence, tt
standards and guidelines for the Bachelor of Science
Agricultural/Agricultural and Biosystems Engineering
(BSAE/BS ABE) Program integrating the principleof
OBE are now being purposivefdvocated.

Expected learning outcomes
Program specification
Program structure and content
Teaching and learning strateqgy
Student assessment
Academic staff quality
Support staff qualty

Student advice and support
10, Facltuound Infrastructure

11
2.
3.
3
5,
B,
¥
8
9,

In response to the global trend in engineering
education, the Institute of Agricultural Engineering,
College of Engineering and Agfiadustrial Technology,
University of the Philippines Los Bafios has also nibte There were two evaluation stages for the readiness of
comply with the requirement for the OBE system. Thisthe IAE BS ABE program for accreditation. First was the
paper will try to share the experiences of IAE inInternal Evaluation where the IAE faculty members rated
converting its traditional BS ABE program into the OBE their performance as exemplified in tisel+Assessment
Curriculum for its accreditation inthe AUN-QA in 2014  Report. This was submitted to the AUQA office for
and its move fointernationalization evaluation. The second stage was the External Evaluation

which was done in December 2014. A thraan AUN
QA expert conducted the evaluatiprocess.

Fig 1. AUN-QA Accreditation 15 Poir@riteria
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In the preparation of the IAE Selissessment Report, ‘
it followed the PCDA for Quality Assurance as presented OBE
in Fig. 2 and expounded in Talle education

What the student curriculum

Act  Plan |
* Improve QA -+ Communicate shouid be able to do OBTL ‘
* Finalise SAR  intent .
- Communicate SAR =+ Organise team Making the student to | Teaching & Leaming
- Getready = Develop plan " ([
s achieve theoutcome | | OB A

criteria & process

How to measure whatthe | Assessment
Change Management Studem has aChieved
Check Do Fig 3. Componentsf the OutcomesBasedEducationSystem

* Verify SAR  + Self-assessment
+ Gather feedback -Collect data &

evidences The OutcomedBased Education (OBE) framework, as

« Close gaps . . . . . . .

« Write SAR illustrated in Fig 4, is a continuous and iterative process.
* Review SAR The institution which offers the program has an

established mission and vision. The prograducational
objectives are set by the institution offering the program.
Fig 2. The PDCA guide for the drafting of the The future career of their graduates afteb Jears of
IAE Self-AssessmenReport graduation is the main focus in formulating the program
educational objectives. The student outcomes can be
categorized into tiee: the basic knowledge and skills to

TABLE 1. be acquired by HEI students, the common knowledge and
DEVELOPMENT PLAN FOR THE IAEACCREDITATION. skills to be acquired by all HEI students and the
specialized knowledge, skills and attitudes for the field of
specialization (i.eEngineering)
Comnuncate ntent
Onx lun .
‘Dnm:mn > =
¢ Undenand AUNON coero 1nd (g (" nssessmENT
o0 § MaseniNisin EVALUATION
Cobeet Dot & Exidences : = | Pogam Instnstional
0 : R Assessmont
oqﬂﬂ! o 1 s
s i E ' ‘
Senkew SAE . —p Program
- Outeores Program
IEEECERNRE | | e |
Firaitm SM ; 3 * : & - Course
Communcate 343 Lawnieg - : m w - Aszecament

1 o !
Gt Baany l Xl =/ Assessmont Tooh \ J

Fig 4. The OB Framework
. THE OBE FRAMEWORK

The OBE system has major components to include an  For example, there are margngineering programs
outcomesbased curriculum with outcomdmsed teaching ©ffered by HEIs in the country including the agricultural
and learning activities and at the end of each learningnd biosystems engineering. The CHED has comeitip
outcomes must have an outcortesed assessment for 13 learning outcomes which serves as guide for the
continuous improvement of the course ane firogram  drafting of the expectedearning outcomes for the
itself (Fig 3). The OBE has a greater focus on:prograngngineerindields.

and course outcomes. It is a studeantered teaching and )
learning activities with regular assessment and evaluation ©On the other hand, course learning outcomes are

for continuous improvement of the course and program ifPecific for every course in the curriculum. A syllabus for
general. each course is developed and delivered to the students

through different teaching and learning metblodyy. The
methods to be used depend on the ability of the students to
learn since OBE has a studeentered orientation.
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Different learning activities can be used to cater TABLE 2.
different types of students and proper assesgntools COMPARISON OF TRADITIONALEDUCATION
will determine whether the students met the course WITH OUTCOMESBASEDEDUCATION.
learning outcomes. Upon assessment, the teacher Traditional Education OutcomesBasedEducation
in-charge

. . jme-based: courses are specifisd Outcomesbased: courses dneked
evaluates whether the students satisfactorily pass%m]e (number of hours per week and to outcomes and imply flexible use

the course or not. Assessing different courses of th@imber of weeks per term), fixade of time, resources, and space until

curriculum can also evaluate the program as telev of resources arshace outcomes arattained
whether the curriculum needs revision or not. Thetudents are grouped in a class Students are grouped in acll?ss

ove through the coursgegether, advance through the course in
_sucpes_s of the_ program also means the suc_:cess of [Rg gardl ess of i n dvarious daysatd achietedheé e nt 6 s
institution offering the program. If the evaluation of theperformance outcomes
assessment turned out to be unsatisfactorily, then thereStsdents accumulate courses andStudentslemonstrate achievement
a need to improve the prografimproving the program grades over a set numbetedms of outcomes over time according

Lo to their ownabilities
should not be limited to the result of the assessments b"’Jetachers lecture in class; are seen aJeachers lecture, advise, coach,

also needs to consider the inputs and feedbacks of th&epositories of information which ~ supervise, facilitate, antovide

industry and professional organizations where the theydisseminate time, resources argpace
graduates are usually employed. After refinthg Students are passive learnéngy Students are active learnezagaged
curriculum of the program, the cycle learnwhat istaught in variousactivities
undergoes
. . Studentsecallknowledge Students demonstratrowledge,
continuous improvement to cater the needs of skills andoehaviors
the
industry and othestakeholders. Assessment process: fixed number Assessment process: Continuous
exams and projects; grade is given at assessment until desired outcomes
Othe paradigmshift from traditional educationto the end of théerm are achieved; then gradegigen

system is brought about anﬁi9Eaéecggngrlgmiallcthei@@dseqtsi. tutions©é6
collaborative arrangements for harmonization of
qualification frameworks and standardization of criteria
for accreditation nationally and internationally. This will
promde 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 particul&lél of specialization
and better opportunities for increasing enrolment of
foreign students. Summarized in Table 2 arthe
comparison between the traditional education and
outcomesbasecdeducation.

To become globally competitive, shifting to @Bs
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 ABECurriculum

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 Agreindustrial Technology (CEAT), Universityof
the Philippines Los Bafos (UPLB). BS ABE is a 19t
program which is comprised of 76 units of general
education courses (Revitalized General Education
Program and General Education ProgradRGEP & GE),
The 39 units of RGEP and 37 units of General ¢zadion
provides a broad appreciation of the arts and humanities,
social science and philosophy, science and technology,
mathematics, chemistry, biology and statistics. The RGEP
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Teaching Learning
TeachingCenteredActivities StudentCentered
Activities Inputs Outcomes
Discipline-specific All developmen#round
InstitutionalLearning Life-longLearning

On the other hand, the 12 units of
Fundamentals of Agriculture courses covering
animal science, soil sciena@nd 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
Fundamentia 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, sciertifi and
technological concepts and principles underlying
most fields of engineering.

The Professional Agriculturaand 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 casists of the major courses classified
under specialized fields of ABE such as Power and
Machinery Engineering, Agricultural BidProcess
Engineering,  Agrometeorology and Farm
Structures, and Land and Water Resources
Engineering. The major professional cees 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 Fag.

Additional six (6) units of national service
training program coes 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
C o lcdntenging cefforts to align the program
according to the needs of the current times. UPLB through
IAE-CEAT is the first university in the country to

t he

transform the BS Agricultural Engineering Program in
the BS Agricultural
Engireering Program in 2011. The BS ABErevised
curriculum was first implementated during
lSt
semester of academic yey122013.

® RGEP ((
3.1%

3.1%
A\

" GEG,

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

Specialized ABE

Fig 5. Composition of the BS ABEEarCurriculum

Engineering & Biosystems

the

%rogram EducationalObjectives

The formulation of the ProgramEducational
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 reaéd within 35 years after
graduation.

to

The RA 8559, an act regulating the practicd
Agricultural Engineering in the Philippines, was the sole
basis for the IAE BS ABE PEO. Table 3 summarizes the
matrix of the PEO vis-vis the IAE mission. The tick
marks signify that the stated PEO is concur with the IAE
mission.

Program/StudentOutcomes(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 enginedigta)
as prescribed by CHED. Table 4 shows the matrix of the
program/student outcomes versus the PEO. Each course

TABLE 3.
MATRIX OF THE PROGRAM

EDUCATI ONAL OBJECTI VES WIMI$SIONHE | NST
Program Educational Objectives a Mtl,ssmén J
A. 2 The IAE OutcomesBasedCurriculum - - -
1.Engage in teaching agricultural
o o engineering subjects for HEI,
MissiontVision consultation, inspection, testing and
evaluation, investigation, agribusiness 5la 5
To properly implement the OBE, an outcorbEsed | ventures and management services of
curriculum (OBC) was developed. In the OBC, the agricultural and biosystems
University MissionVision which is also anchored on the technologies, facilities and equipment
vision statement of the University of the Philippines ag aand other relatefields
National University was théasis for the formulation of| 2. Holding managerial or supervisory
the Coll ege avissionVisiom. | nst it pasigodssn public or private
institutions involved in design, farm
For the OBC of t he BS |ABgeratipns,@peessing, mahufaeturing P L| B & s
MissionVision of: One Goal, One Destiny, One and marketing, irrigation, soil and
University was considered since each administration termwater conservation systems and ~ |
has its own Mission andision. facilities, agricultural waste utilization a4
systems and facilities, and renewable
The CEATOSs Vi si on: fi E x| c enkryyesystenas utilized in thenfagmi; n e ejr i|n d
Education, Research and Extension; committed |toand other related agricultural and
progressive transformation and global relevance |ofbiosystems engineering facilities and
Philippine agriculture andquipmmedtiustryod was florfmyl atled t
comply with the Uni v eCrESAiTtg®dslding leadérship in re$¥are¢htando n e
Vision, the different units of CEAT anchored thejr development, training and extension
missions to achieve such vision. For IAE, its Mission is|to work, andconsultancy services on
provide leadership in Agricultural arBlosystems agricultural engineering facilities/ | = | = | =
Engineering by: continually upgrading the ABErogram, services, systems and technologies fo ajajala
producing graduas with the highest aliround safe water and food, renewable energ
capabilities, spearheading statkethe-art RDE, and being| a stable environment, and products ar
the model for other Agricultural Engineering Schools in processes.

thecountry.
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PROGRAM/STUDENT OUTCOMES AND

RELATIONSHIP TO PROGRAMEDUCATIONAL

OBJECTVES

Program/Student
Outcomes

PEO

2|3

@

Ability to apply knowledge of
mathematics and science to
solve engineeringroblems

(b)

Ability to design and conduct
experiments, as well as to
analyze and interprelata

(©)

Ability to design asystem,
component, or process to meeg
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
multidisciplinaryteams

(e)

Ability to identify, formulate,
and solve engineering
problems

(f)

Understanding of professional
and ethicatesponsibility

)

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
longlearning

0

Knowledge of contemporary
issues

(k)

Ability to usetechniques,
skills, and modern engineering
tools necessary for engineerin
practice

o

Knowledge and understanding
of engineering and
management principles as a
member and leader in a team,
to manage projects and in
multidisciplinaryenvironments

(m)

Preserve and g
historical and cultural

heritagebo

subject in the BS ABE curriculum.hds 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, aatiitude.

OutcomesBased Teaching antdearning

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 introdugtorenabling, 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 thestudent is expected to demonstrate what
he/she have learned from tbeurse.

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 €arns 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 activitiese alecture,
discussion, computation, laboratory work, field work,
project design and educational tour depending on the
needs of theourse.

The course syllabus of the curriculum of the BS ABE
program was divided into 16 weeks to cater the duration
of onesemester. 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, skitisattitude to
be gained for each topic are also indicated irsjflabus.

OutcomesBasedAssessment

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 udegending 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 asstrument 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 Talde
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TABLE 6.
TABLE 5. NUMBER OF ACADEMICSTAFF
SAMPLE COURSEEVALUATION (AS OF AY20132014).
Min. A Cat M F Toral Yoof
in. Ave. ) ategory
AssessmenTasks Satisfactory Perfor Recommen People FTEs* PhDs
mance dations
Perfor-mance Professors6 0 6 1 per 10
Partl erson 0.00
&83 rart 0% 15/30 p %
co3 Exam =50% iateAssoc 60 6 F;LeFr)S(;n % 66.67
Part2 Profes
CQ2& ;
CO3 Final 60% g;%% sors 106 16 1per 31.25
Assistant %
Exam Profes person
sors
Part3 Instructors 4 0 4 1 per 0%
CO2& ; 10/30
CO3 Final 60% =33% person
Exam
Summative _ Full 00 0 0 0
Time
Assessment: 60% Lectu
Final Examination rers 00 0 0 0
Part
Time
TOTAL 60% Lecturers
Visiting 00 0 0 0
Professors
o / Lecturers
A.3.Factors Contributing to a SuccessfuDutcomes Total 26 6 32 32 0
BasedEducation *FTE stands for FullTime Equivalent. This is a unit to calculate the
investment of time. 1 FTE is equal to about 40 hours per week (full
. . time).
Quality of the academistaff
TABLE 7.
Competency of Academistaff ACADEMIC STAFF/STUDENT RATIO ANDACADEMIC
STAFF/GRADUATERATIO
. . AS OF AY20132014).
IAE is composed of competent academic staff and ( )
most of
them are holders of advanced degrees including 14 No. of Number of
doctoral degree holders. As of AY 202814, there are TORIFTE  \ per Sudents — Graguateger
. of Numberof per
32 full time faculty members composed of 6 professors, 6Teaching of Graduates FTE of FTE of
associate professors, 15 assistgmbfessors, and 4 Staff Students Teaching Tesat;r#ng
instructors(Table 6). IAE is also comprisedof four (4) Staff

academic divisions representing the fields ofacademic staff of other Colleges of the University. Talble
specialization Agricultural and Biosystems Engineeringshows the Academic Staff/Student Ratio and Academic
and one RDE unit, namely, Agricultural and Btwocess Staff/Graduateatio.
Engineering Division (ABPROD), Agricultural
Machinery Division (AMD), Agrometeorology and Farm
Structure Division (AFSD) and Landand Water
Resources Engineering Division (LWRD), with the
Agricultural  Mechanization Development Program
(AMDP) as RDEunit.

IAE faculty members regularly t@nd 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 facty members (can be partnership of a
senior and a junior faculty). With regard 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
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32 376* 32%* 11.39 0.97

* Datafrom studentof BS ABE programenrolledfor AY 20132014
** Data from students of BS ABE program who graduated for AY
2012 2013

Recruitment and Promotiddystem

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 gndgment.

The IAPC hadfive

(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) mmbers 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 (3)ears.
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The Academic Personnel Board of tHéPLB, has student graduated. Likewise, handling externally
standard procedureoff assessing applicants for faculty funded projects and duly recognized consultation works
posts, promotion, and tenure, wherein all pertinengive the faculty additional incentives. Other incentives
documents such as transcript of records, curriculum vitaenclude professorial chairs and grants where deserving
and supporting documents are thoroughly reviewedfaculty members are awded. Each division discusses
Tenure system for the academic staff from the Instituteamong their faculty members the assignment of course to
Levd up to the UP System level is structured and verybe taught. For practicum and undergraduate thesis, the
objective where academic staff up for tenure needs tstudent has the freedom to choose the members of his/her
demonstrate teaching proficiency, research track recorganel. Consultation hours of at least 10 hours per week
requires publications), and collegiality, among otherare also indicated in the FSR for each facoigmber.

requirements. UP. Form 67 FACULTY SERVICE RECORD
{Revised 18 Nov. 1957} First Semestor 2011-2012
. . " : '
Roles and Relationships BacultyMembers Printed Name: __ELAURIA_JESSIE _C.__Rak Prof, XFul-[e  Partfiide
Home D Institute of Home College: Eng'g 8 Agro-industrial Technology
The faculty members are generally classified as either | TEACHINGLOADINTHECOLLEGE:  ____ (#diflerant from home college)

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 perform roles and duties in s iaT o
the various committees assigned by the Institute, College Tl 145 | o108 TR
and UPLB. Faculty members have at least one standing St OsHg iod St i SN A I Pl du- ook S W WS WM b 4 Wit
committee at the Institute and Divisitavel. e Nk
UF Cotmgaagt W of datyects o of uris (who muspiens)
—_— NONE NONE e et e
OOLLEGE OUTSIDE UP. SYSTEM Mo of sutyecn No. of units (WO mistpsen )

Unbontaily o e Phistgperes Les Banos
BGERES Suituitg aut Sputduttd nbutur e jote: A tacuity membar teaching in another U.P. coflege or autonomous university (AU) should file & separate Form
67 (FSR) in that college or AU, In the 2™ or 3% FSR, ony the teaching load and consultalion hours need 1o be

SOME WTAFFING PATTIIN (F AL TY) AND DEVEL DPWENT PROORAN completed.  For teaching outside he UP. System, a UP facuty member needs official parmission from the

T Chanoelior

= [
N T T T T T s = Bl

- = I, RESEARCH / TEXTBOOK WRITING / CREATIVE WORK: (See aftached progress reports)

e | ey | e | ome | cnemromrs |

Total Research / Textbook Writing / Creative Wérk Load Credits (RLC)

Aaome o s s ' CERTIFIED CORRECT:

ot AW OrPa oo
MYRNA G. CARANDANG
University Registrar

Fig. 7. Sample portion of a Faculty Service Red&i8R)
of an IAEFaculty.

Fig. 6. Sample Faculty Manpower Developni@an. Accountability of the Facultiembers

Staff Workload and IncentivBystems All faculty members are accountable to the University
taking into account their acadéc freedom and

Faculty members are required to have ast@aunits professional ethics. The faculty members are well
workload per year (12 units per semester) that jdnformed and guided of their duties and responsibilities
comprised of teaching, research, extension andhat are stipulated in the UPLB Teacher's Guide to
administrative duties with at least 6 units teaching load*cademic Policies and Procedures (Revised 2002).
per semester. The involvement of each faculty member i¥loreover, additional memos, guidees and reminders
indicated in their Faculty Sersé Records (FSR) (Fig. 7). are regularly issued by higher administration officials to
The combination of teaching and research workloads ha€mind faculty of their accountabilities. All academic staff
allowed faculty members to generate first hand data ang'®€ informed and knowledgeable of the University
experience that can be applied in teaching the ABEPolicies. Disciplinary —actions and sanctions are
courses. The workload allows the faculty to give quality@PPropriately inposed to regulate and discipline faculty
teaching hat results to effective student learning. Facultymembers.
members are also rewarded for serving as major advisers
to students and they received honorarium for every
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Review, Consultation and Redeploym&ysstem are meritbased. Accomplishments in the forms of
publications, committee work involvement, teaching,

The Student Evaluation of Teachers (SET) (Fig. 8. igesearch, and extension are considexed given weights
the instrument used by the University to evaluate ands indicated in the Faculty Service Records. Promotions
review teaching performance of all faculty members. It isare based on a structured and objective system that
used as one of the criteria in the renewal of appointmentequires the faculty to demonstrate research productivity
promotion and in giving incentaés/awards. Faculty with (publications) and teaching proficiency (SET). The system
temporary appointment is regularly peer evaluated andlso takes i consideration collegiality, integrity,
reviewed every year. Peer evaluation is an importantesourcefulness, creativity, commitment, and judgment.
factor for the appointment of tenure to a temporary staffThe criteria for the appraisal system are efficient and
The review and evaluations processes are geared towarsisfficient.
further mproving academic staff quality and are also

employed in merit promotions and in granting oth ;
Univencity awards, “Quality of the Supporstaff

Library Staff

The UPLB Main Libary staff (49 staff members)
provides support services for
facilities such as servites,r mat i
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:

o0 Wifi accessi Provides wireless connection to the
internet
0 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 udgendly online
catalogs
Fig. 8. Sampleportionof the StudentEvaluationof Teacher¢SET). o Computer terminal$ 19 computers with iernet
access are available to librargers
0 Library Systemi The Library is currently using
Termination RetiremerGuidelines Athena and Library Solutions to access, catalog
and circulate the libramnaterials
The retirement benefits for faculty members include o0 Carrelsi Individual carrels are also provided to
those from the Government Service Insurance System, UP library users
Provident Fund, and the PAGIBI@GPagtutulungan sa
Kinabukasan: lkaw, Bangko, Industria at Gobyerno Both the UPLB and CEAT Libraries are active in
Fund. Termination of a faculty membisr covered under promoting the use of all library resources particularly its
the rules stated in the UPLB Teacher's Guide which alsonline journal subscription to the faculty and students as
includes sanctions for various offenses. The universityvell as utilization of the library fees for purchase of new
also follows the rules provided by the Civil Service books. The respective websited UPLB and CEAT
Commission. Faculty members enjoying housinglibraries are http://library.uplb.edu.ph) and
privileges at the campus @& to give up their units once http://ceatlibrary.uplb.edu.phin addition, the four (4)
they retire from the university. In general, the terminationdivisions of IAE including its RDE unit have their own
and retirement benefits and rules are well planned anceading rooms where copiesf theses and practicum
implemented and can be seen in the UPLB Teacherimanuscripts of BS Agricultural Engineering graduates are
Guide to Academic Policies and Procedures (Revisedtored.
2002).

The Laboratonstaff

AppraisalSystem
There are currently four (4) IAE laboratory staff

The appraisal system is covered by the rules anthembers for the 10 laboratories of the Institute. The
policies established by the Institute, College, Constituentaboratory staff members assist and dsliguality service
University and the UP system. Most facultypromotions  in laboratory classes and also assist students who are

doing their theses
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and projects. IAE laboratories provide service not Moreover, Table 9 summarizes the total numbér
only to ABE students but also to all other engineeringstudents enrolled in the BS ABE Program of UPLB in the
undergraduate and graduate students. Consequently, thest five years. Overall there is an increase in the number
staff members are loaded with work which requires forof students enrolled in the programnually.
additional laboratory suppostaff.

TABLE 9.

Information Technologycenter TOTAL NUMBER OF STUDENTS ENROLLED20092014

The University, created in 2008, has its own Full-time Students
Information Technology Center (ITC) that provides the AcademicYear Male Female Total
entlre_ compl_Jter services needs of_ t_he University 20092010 167 133 300
constituents in addition to the specialized computer
laboratories at the UPLB Insite of Computer Science 201062011 170 136 306
and Institute of Statistics. Moreover, each unit of IAE has 20112012 181 151 332
three to four computers with internet access for common 20122013 193 164 357
use of faculty, staff, anstudents.

20132014 205 171 376

Other Student Servic&aff Source: CEATOCS

Aside from the UPLB Main Libraryother UPLB CEAT has its Committee on Student Admissions,

Offices that provide student services are the Office of thavhich facilitates the student intake policy for waitlist
University Registrar (OUR), Office of the Vice applicants, transferees, and shiftees only. For waitlist
Chancellor for Academic Affairs (OVCAA), Office of applicants who actually chose BS ABE as their Program,
Student Affairs (OSA), and Office of the College admission requirement is foass the UPCAT for UPLB
Secretarie$OCSSs). Campus and satisfy competency scores for Mathematics
(80%) and Sciencg80%).
StUdentQua“ty To widen the search for the best and the brightest
L . applicants to the Program, the Institute is visiting
AdmissionPolicy provincial high schools to welhformed potential
students about the BS ABE program. This road show will

All students to be ac_cepted in the University MUSty 150 inform them the opportunities available when they
pass the UP College Admission Test or UPCAT to ensurey - ose th@rogram

that the best and the brightest students from all over the
country are admitted in the University. Among the several
programsinUPLB t he BS ABE Progr a

quota of 80 students. Additionally, CEAT and IAE clearly The BS ABE curriculum prescribes students to take

state their policies on waitlist applicants, shiftees,18 to 20 units per semester. The Universitfigy dictates
transferees, and readmission. These are explicitly stated Rat load per semester should be within minimum of 15
the CEAT Academic Programs, Policies, anddedures units and maximum of 21 units. This is strictly

handbbook]; fTabr:e 8 sf;]ows the gyggrddt"’lt‘ih()fBsth:BEimplemented with the help of faculty advisers and OCS
numoer of freshmen who were admitted fo the during registration. Students could be under load (less
program by passing UPCAT. The Institute is able to

. v fill | . q nq f than 15 units) or overload @re than 21 units) only under
consistently fill up yearldesignated quota (ranging from very special conditions. Such cases need approval from
71 to 78) for BSABE.

the faculty adviser, division chair, institute director,
college secretary, ardkan.

Student Studyoad . . N
m has a qualifieros

TABLE 8.
INTAKE OF MALE AND FEMALE FIRST-YEAR STUDENTS
FOR BATCHES 2002013 UNDER THE BS ABEPROGRAM Student Advice an$upport
Full-time Students

AcademicYear Male Female Total Student Progress Monitorir8ystem
20092010 40 38 8 The Office of the Uiversity Registrar (OUR) and
20102011 36 35 71 Office of the College Secretary (OCS) monitor student
20112012 39 34 73 performance since concerned staff input the final grades
20122013 37 39 76 in each course in the student

the grades in the computerized registration system of

20132014 46 31 77 UPLB (http://systemone.uplb.edu.plvhere students can

view their grades and academic performance per semester.
The OCS can provide True Copy of Gradesto students
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