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OBE 1s an educational philosophy that states education ought to aim at
giving students a particular, minimum level of knowledge and abilities as

the major educational outcomes

“OBE is an educational process that involves assessment and
evaluation practices to reflect the attainment of certain  specified
outcomes (or attributes) in terms of individual student learning. Once
having decided what are the key attributes or outcomes students should be
able to do and master, both course structures and curricula are designed to

aCh l eve t h ose o Mt comes Ir. Academician Emeritus Prof Tan Sri Dato’ Seri
Dr. Chuah Hean Teik



Outcome-Based Education

* From teacher-centre

* Traditional teaching:
Teacher “owns” the
knowledge and
convey it to students

* Teacher brings the
content and the
answer into the
training room

v

v

v

e To a student-centre

 Modern teaching:

Student (trainee)
takes initiative to
learn

e Teacher as a facilitator

who asks questions
and provides
guidelines for the
acquisition of
knowledge




OBE focuses on what students can actually do after they are taught with the
following key questions:

What do we want the students to learn or be able to do? (Outcomes and
Motivation)

How best can we help students to learn or achieve 1t?
(Delivery and Resources)

How will we know whether the students have learnt or achieved 1t?
(Assessment and Evaluation)

How do we close the loop for further improvement?
(Continuous Quality Improvement (CQI))



o In the OBE approach, given the more specific nature of its course and
programme outcomes, it would be necessary to develop a range of teaching
and learning activities that are aimed at achieving these particular outcomes.

0 Aim to change the students rather than simply have them learn

o The question to ask:
NOT “What do I want to “cover” today?’,

BUT ‘What teaching/learning activities do I need to do in order for the
students to achieve the intended outcomes?’



* Help students to demonstrate a skill or attribute (OUTCOME) which
1s meaningful and relevant to their present and future life

* Sometimes take a “back seat” in the learning
process

e Remain ‘1n control’ of the class

* Develop a skill or concept sequentially

* Shifting from measuring input and process to include measuring
the output (outcome).



Outcome-Based Education

(Short term) (Long term)

Programme Programme
» Objectives

Input » Process » Outcomes

Stakeholders:

Accreditation Board
Employers

External Examiners
Industry Advisors
Academic Staff
Public and Parents
Students

Alumni



Types of Teaching/Learning Delivery Activities*

)¢

Oral Presentation

——s
)¢

*Any assessment of learning activities and outcomes must come with systematic
assessing criteria and marking scheme
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Aligning course outcomes, learning and teaching activities and
the assessment

Leaming and Assessment
teaching activities | Intended p rmethod s
Leaming

Designed to meet +— QUICOMES || Designed to assess
learning outcomes learning outcomes

Adapted from Biggs, 1999 p. 27
Planning to Achieve Learning Outcomes. Aug 2009.Roz.



The National Student Learning Outcome Model

* In 2019, Colombia implement a Student Learning Outcome -based
system for all formal academic programs to be registered in the
Ministry of Education for approval.

* National SLO definition aligned with INTERNATIONAL Student Outcomes
definition

* The need to assess and evaluate program SLO to support continuous
improvement efforts of the program

« Alignment with the voluntary National Accreditation standard (CNA)

* The implementation of assessment models in all disciplines

e Curriculum changes driven by the relationship between SLO and professional
profiles/program objectives




The National Accreditation System (CNA)

 Since 2020, the National Accreditation System of Colombia (CNA) is
aligned with the National SLO model in terms of:

e SLO as expected Program Academic Outcomes (New, under approval)

* The periodic Assessment of SLOs (now PAOs) along the curriculum (formative
and summative assessment) and a formal Evaluation process resulting in in
decisions and actions regarding program improvements

* A clear difference between competencies and SLO (now PAOs) and the
relationship between them (coherence) as part of the curriculum




The implementation of a program student outcome model

brings multiple challenges

Differentiation of program student
outcomes from course learning
outcomes

The development, adoption, or
adaptation of program student
outcomes

The integration of these outcomes to
program curricula across all disciplines

The assessment of these student
outcomes and how to use the results as
a source of continuous improvement for
the program

Al generated using Canva ®



Implementing Student Outcomes

Student Outcomes

e SOs Assessment Challenges
(Difficult to measure)
( SOs Assessment Challenges
(Assessment Process)
R SOs Assessment and
) Accreditation Challenges

Developed by
the program

Adopted (verbatim)
from a Criteria

Adapted from a
reference or Criteria

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%




The Assessment, Evaluation and Continuous Improvement Cycle

Acciones de - Contenidos
. - Actividades
\ 4
Mejora Entr J - Recursos
A ega - Metodologias de
Acciones para mejorar Ensenanza
y/o sostener la - Proyectos

conducta observada

|| Programa Educativo Graduados

Analizar datos
Explicar por

qué ocurre la ., . Valoracidén Recoléc.tar datos
conducta Evaluacion “ 7 , - Describir la
observada (Assessment) conducta observada

(hipdtesis)



Assessment & Evaluation

" Multiple Measures

Demonstrate \

Achievement of

Outcomes &
Programme

Objectives
J Assessment

Results used to
In education, assessment is the process of gathering, y
interpreting, recording and using information about pupils’ Improve & DCVClOp

responses to an educational task the ngramme
(Harlen, Gipps, Broadfoot, Nuttal, 1992)



Formative Assessment

Believe all students are reachable

Assessment is carried out frequently and is planned at the same time
as teaching

Collecting information according to preset criteria to supply feedback on
how learning can be improved

Teaching/learning materials are structured in manageable components
and assessed

Feedback to students on their learning achievements for students to improve
their learning; allows lecturer/student to recognise the “gap” in learning

Adjust teaching/learning activities taking into account of feedback



Summative Assessment

* Judging the worth according to preset criteria of the student’s demonstration
of outcome attainment competence

* Used to assess a person’s achievement under exam conditions, using tests
and exams only and report only the marks

* The test and exam is a final measure of the students’
ability/competency

* Tests are comprehensive and thorough

* Reliability 1s essential as they are used numerically to classify students and
compare them to each other



Formative Assessment Summative Assessment

Al generated using Copilot ® Al generated using Copilot ®



Formative Assessment and
Summative Assessment

* Formative assessment takes place during the course of teaching and 1s used
essentially to feed back into the teaching and learning process.

In other words, “The soup can still be improved!”

* Summative assessment 1s the “sum” of teaching/learning assuming a finality
status and happens at the end of a course/program.

By analogy, the student is past help, just like the soup!
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The Role and Importance of Curriculum Maps

Too Little

Learning
Outcome
#2

Exposure

Learning |Learning
Outcome |Outcome
#3 #4

Course 1

Course 2

Course 3

Course 4

<€ Gaps

Course 5

Course 6

Course 7
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© Program Assessment on wordpress.com

How to
Address SOs

Where to
Assess SOs

How to Address
and where to
Assess SOs

0%

Our programs teach and instruct students in

course contents, but also have to train students in

program student outcomes along the curriculum
to finally determine their level of attainment

10%

20% 30% 40% 50% 60% 70% 80% 90%
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Assessment Tools for Course Outcomes (CO): Formative

* Written tests linked to course/program outcomes

* Oral presentation and assessment

* Student surveys, individual and focus group interviews
* Written project reports

* Assignments, and reports 1n capstone design subject

* Demonstration and simulation

* Student portfolios

* Peer-evaluations and self evaluations

* Behavioral observation



Assessment Tools for Course Outcomes (CO): Summative

* Written examination and tests linked to course outcomes
* Oral presentation and assessment

* Student surveys, individual and focus group interviews

* Written project reports

* Demonstration

* Employer survey



Semester

The Role and Importance of Curricular Maps

Outcome Leader

Course\ Student Outcome

ND/JN HM/AF AB/VP JB/JP VM/JY AG/MC LC/FA
S01 107 S03 S04 S05 S06 S07

Counts

1 IME 0010 Introduction to x 1
Mechanical Engineering

3 IME 1205 Materials Science X 1

4 IME 7061 Thermodynamics I X 1

4 IBA 4061 Dynamics X 1

4 IME 4200 Solid Mechanics X 1

5 IME 4072 Fluid Mechanics X 1

5 IME 7070 Thermodynamics IT X 1
IME 1210 Mechanics of

3 Machinery X X .

5 IME 4030 Manufacturing X X 5
Processes

6 IME 7101 Heat Transfer X 1

6 IME 7220 Mechanical Design X 1
IME 7192 Thermo-fluids Systems

7 . X 1
Design
IME 7095 Dynamic Systems

7 . X 1
Modeling

7 IME_ 7085 Mechanical Systems X < 5
Design
IME 8310 Instrumentation and

8 X 1
Control

8 IME 7052 Research Project X X 2

10 INV 7361 Final Project X X X 3
Courses per Student Outcome 4 3 3 3 4 3 3 23

The Curricular map is the key for a sustainable and appropiate
assessment, evaluation and continuous improvement cycle
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01 SO_x Rubric

02SO_x Assessment Summary 2012
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UNA EDUCACION NECESARIA PARA ENTENDER EL IMPACTO DE LAS SOLUCIONES
DE INGENIERIA EN CONTEXTOS GLOBALES, ECONOMICOS, SOCIALES Y AMBIENTALES

Reference Rubric

5

Consciente de las viabilidades economicas de
los proyectos de ingenieria

Considera que
Unicamente gue un
proyecto solo debe ser
viable desde el punto de
vista estrictamente
tecnoldgico

Poco entendimiento de
los factores economicos
involucrados en la
creacion y uso de
productos y/o procesaos

Entiende los conceptos asociados
a factores econdmicos aplicados al

desarrollo de productos y
procesos

Buen entendimiento de
como los factores
econdmicos se aplican a
los productos y procesos
y su interrelacion

Conocimiento profundo
de los factores
econdmicos aplicados a
los productos gue disefia
y el impacto que puedan
tener éstos sobre la
economia tanto a
mediano como a largo

Consciente de los impactos sociales del
desarrollo de productos y procesos

Mo muestra interés en
los aspectos sociales,
considera que le
corresponde a otra
disciplina de
conocimiento distinta a
la suya

Muestra poco interés en
entender las
implicaciones sociales
gue pueden tener los
disefios, productos y
procesos que el realice.

Conocimiento moderado de las
implicaciones sociales de los
desarrollos de los productos y

procesos gue realiza

Buen entendimiento de
las implicaciones sociales
que pueden tener los
productos y procesos gue
el disena

Conocimiento profundo
de las implicaciones
sociales de mediano y
largo plazo de sus
creaciones, asi como de
los beneficios y riesgos
potenciales parala
sociedad

Consciente del impacto global

El estudiante no esta
completamente
consciente de los
impactos ambientales de
las situaciones de
ingenieria que se le
presentan y por tanto,
necesita ser guiado para
abordar los aspectos de
seguridad y de
adaptacion a la situacion.

El estudiante es
consciente del impacto
ambiental de las
situaciones de ingenieria
gue se le presentan, pero
necesita ser guiado para
abordar las condiciones
de seguridad y adaptarse
a la situacign.

El estudiante tiene un alto nivel

de conciencia del impacto

ambiental de las situaciones de
ingenieria y no necesita ser guiado

para entenderlos.

El estudiante es capaz de
analizar el impacto de
sus disefios sobre el
ambiente, asi como sus
implicaciones sociales y
la adaptacidn de las
personas a sus disefios.

El estudiante es capaz de
analizar el impacto de
sus disefios sobre el
medic ambiente, las
implicaciones sociales, la
aceptacian de sus
disefios y la adaptacién
de las personas. Ademas,
entiende las
implicaciones
economicas, tales como
el potencial para la
creacion de empresas, la
sostenibilidad y la

sustitucion de empleos.




Challenges to Implement a Student Outcome-Based Curricula

Relationship between assessment tasks, assessment methods,
and assessment instruments (rubrics mainly)

Paradigm Shift and Culture
Institution, College, and Program Consensus

Training in Assessment, Evaluation and Continuous
Improvement Cycles.



1. Relationship between assessment tasks, assessment
methods, and assessment instruments

* Using a regular, appropriate, and documented processes for assessing
and evaluating the student outcomes
* Implementing or Modifying Appropriate Assessment Tasks (activities)
* Developing Assessment Methods

* Building assessment tools/instruments (rubrics)
* Developing Performance Indicators (Pls) from Curriculum Maps
* Program PlIs vs. College Pls
e Same PIs for Program Rubrics
* Rubric Calibration Process
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Fluid Mechanics

Heat Transfer

Inst. & Control

Select and keep the appropiate
assessment task in the same
academic pieriod, and about the
same time (week/month) along the
measuring cycle



Example of an Assessment Planning Matrix Faculty Eval.

Peer Eval.

Survey

Student Outcome

Performance Indicators

Educational

Strategies

Where Formative
Data are Collected

Where Summative
Data are Collected

Time of

Methods of .
ethods o

Assessment

Threshold for

Data Collection

Performance

Results (date):
Actions (date):

(date):

Second-Cycle Results

https://assessment.abet.org/
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SO (1): an ability to identify, formulate, and solve complex engineering problems by
applying principles of engineering, science, and mathematics.

Performance Criteria

Frequency Analysis

SO (1): An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

Rubric SO (1) Poor Limited Good (Average) Excellent
Identi d The The identificati The identificati d The identification and
cntify am identification ¢ 1dentification ¢ 1denfrlication an formulation of the

formulate an
engineering complex

and formulation
of the problem is

and formulation of
the problem is

formulation of the
problem is complete

engineering complex
problem is precise and

Identify and formulate a
complex engineering
problem.

problem. . incomplete. but not coherent at all.
incorrect. coherent.
Relate involved The variables
. Most of the . . T . T
variables on a . The identification is | identification is correct, . . .
involved The identification and

complex problem by
applying
engineering, science
and mathematical
principles.

variables are not
identified nor

related correctly

in the problem.

correct, but not the

relations between

involved variables
of the problem.

but the relations
between involved
variables of the
problem are
incomplete.

relation of the involved
variables are correctly
develop.

Solve an engineering
complex problem
model.

The solutions
strategies are not
raised nor the
problem solved.

The solutions
strategies are raised
but does not solved

the problem.

The solutions strategies
are raised and the
problem is partially
solved.

The solutions strategies are

raised and the problem is
correctly solved, choosing
the best strategy.

Color Code

% of Students with

Excellent (High) Performance

L 1

Good (Average) Performance

L 1

Limited Performance

Poor Performance

Relate the variables
involved in a complex
problem applying
principles of engineering,
science and mathematics.

Dynamic Systems Modeling il
Research Project [IESISIN 7,9%
Dynamics IS E—, 7%

Material’s Science —

20,0% 40,0% ©0,0% 80,0% 1000%

92,9%

66,7%

0,0%

Dynamic Systems Modeling —.lﬂr

I
71,4% | 15,9%
I
Dynamics [INEEGNGGHSEN—28)5%
|
Material’s Science |GGG, s SE——

0,0%

Research Project IS

20,0% 40,0% 60,0% 80,0% 100,0%

Solve the model of a
complex engineering
problem.

Dynamic Systems Modeling 100,0% |

Research Project 3 J§% 69,8%

Dynamics |INNSHGENN " 38,5% _
Material's Science ST 15,55 IS

0,0% 20,0% 40,0% 060,0% 80,0% 100,0%




2. Paradigm Shift and Culture

* Paradigm Shift for Faculty
* Accepting Student Outcomes as indicators of program quality
* Moving from a faculty-centered perspective to a student-centered perspective
* Importance of program’s various constituencies
» Student Outcomes delivery along the curriculum
e Student Outcomes as a framework for Curriculum changes

* Adaptation of academic culture from content results and professional
skills to include Student Outcomes supporting graduates' success

* SOs relationship with what graduates are expected to attain within a few
years after graduation



Implementing an Assessment
Community to promote a culture
change to sustain the educational
innovation.

o Assigning SO leaders and
supporting teams.

o Promote SOs assessment
discussions before SOs
evaluation

o Developing assessment AND
evaluation forms

o Discussing SOs assessment
and evaluation results including
all faculty members, even if they
are not part of the measuring
process




Fluid Mechanics

Heat Transfer

Inst. & Control

Attainment Level: The cumulative frequency for the two highest levels (exemplary and adequate) surpasses

the target (80% of students) in Dynamic Systems Modeling and Research Project, which are courses at the
end of the curriculum.

- SO b - Rubric

Overall Assessment: The ability to identify, formulate, and solve complex engineering problems by applying
principles of engineering, science, and mathematics, was measured. It 1s evident an improvement in student
performance at the end of program.

Evaluation: The percentage of students with an unsatisfactory grade or in the way to improvement, decreases
throughout the curriculum. The cumulative number of students with a good or excellent level is less than 80%
in the first years but exceeds that goal in the last year of the program.

Assessment from
Individual
perspective

Assessment from
Team of faculty members
perspective

real problems applying the previous knowledge acquired in math and science courses.

From Previous Year Sources:

e Evidence from selected classes during AY2020
CI Actions: From SO1 2019
“More Program courses will
continue adding open ended

complex problems, faculty
believes that students need to
be challenged to increasingly

complex real problems, so they
can apply the knowledge

acquired in math and science
courses during modeling and

problem-golving activities.

e Faculty reports for SO1-AY2020 from selected classes

e 501 Assessment Summary AY2020




Ad hoc measuring
process

No Evaluation Process

Cl actions not related

to program delivery
(course level)

Assessment stalls at

some point

e bbb o b L o
ey
N W e

91 T TS o

Regular, appropriate, and
documented processes
for assessing and
evaluating the student
outcomes

Sustainable and Evolving
Assessment process

Continuous Improvement
Culture

Al generated using Canva ®




3. Institution, College, and Program Consensus

* Aligning the program description, professional market, technology
trends, competencies, graduate attributes, student outcomes, course
learning outcomes, institutional student outcomes, student success,
the mission of the institution......

Institutional Assessment vs. Program Assessment

Interactions across the college

Interactions with academic supporting units

Assessment technology solutions vs. “traditional” program assessment tools



Direct Indirect
Evidence Evidence
{e.g., Rubrics, Portfolios, (e.g., Retention, Grades,
Exams, Clickers) Clickstream Data)
Learning . Student
Management S d Information
Systems tudent System

Learning & @
"~ Success

Data
Warehouse

Technology Solutions to Support Assessment. Jennifer M.
Harrison and Sherri N. Braxton. Occasional Paper #35.

National Institute for Learning Outcomes Assessment. 2008.

WWWw. Iearningo utcomesassessment.org

Implementing an Integration of multiple
student success metrics (Institution and
Program)

Align program assessment foundations
with institution assessment practice.

Combine direct evidence (program) with
indirect evidence and institutional
effectiveness measures (KPI)

Technology is important but you must
understand the process first (“traditional”
tools)

Check your existing technology systems
(software analytics, LMS, institutional
system) first

Consider integrated platforms (cloud-
based software)



4. Training in Assessment, Evaluation and Continuous
Improvement Cycles

* Implementing the Student-Outcome Model in an existing curriculum
which has a long-established academic structure and culture requires
academic training and culture change

* How SOs support the curriculum

* Adapting courses to deal with CLOs and SOs

* Innovation mindset strategy

* Assessment, Evaluation and Cl fundamentals

» Assessment, Evaluation and C| Best practices

* The Role of Technology in Assessment, Evaluation and Cl



Annual Best Practices in Assessment Symposium, since 2018

| SIMPOSIO

BUENAS PRACTICAS DE
"ASSESSMENT" EN INGENIERIA gy vz

FECHA: AGOSTO 16 Y 17 DE 2018. DEL NORTE

% ACOFs ==
Asociacién Colombiana UNIVERSIDAD

de Facultades de Ingenieria DE L N o R T E



Building Communities for Assessment Sustained Adoption

Sy COMUNIDAD del

CAPITULO COLOMBIA

OBIJETIVO

Formar comunidades en las IES de Colombia para la
apropiacién de un modelo de assessment, con el propésito
de lograr transformaciones al interior de sus programas
académicos hacia modelos de medicién y evaluaciéon del
logro de los resultados de aprendizaje de los estudiantes,
de una manera sistemdatica y sostenible, para soportar sus
procesos de mejora continua y toma de decisiones sobre el
curriculo.

i o
v ACOFi ‘h UNIVERSIDAD
Asociacién Colombiana DEL NORTE

de Facultades de Ingenieria

L (57 1) 427 3065 @ www.acofi.edu.co =& acofi@acofi.edu.co
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MUCHAS GRACIAS

Humberto Godmez, Ph.D.
humgomez@uninorte.edu.co
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