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Problem solving curricula form an essential part of the higher engineering
education, which is in line with the nature of the profession, skills and
attitudes of engineers. This fact renders direct assessment of learning
outcomes in the engineering education an indispensable process, although
not completely sufficient by itself. Consistent with the problem solving
nature of the discipline, direct assessment of learning outcomes in this
instance ought to be quantificational, as this paper in fact aims to contribute
considerably to the overall process of assessing learning outcomes,
compared with indirect assessment tools. The research method of this paper
offers a set of three EXCEL-VBA applications that have been precisely
designed to assess learning outcomes at course and program levels for
engineering university students. The paper also describes the comprehensive
algorithm of the applications and formulas used, so that other educational
institutes and academics can readily reproduce. The results of the research
applications provide a platform of input and output that is easy and quick to
use, flexible, versatile and comprehensive in nature. Numerous assessments
in the form of assignments, quizzes, major exams, projects, presentations,
portfolios and final exams can be accommodated, with flexibility in the
critical input parameters, such as criterion of achievement and weight of
each assessment instrument. As soon as learning outcomes of all courses can
be assessed, the output can readily be fed into a second application to
determine the performance of students at a program or departmental level.
As a conclusion, applications can be implemented by instructors to
determine the performance of their students, both numerically and
graphically, against established learning outcomes.

© 2018 The Authors. Published by IASE. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

seek accreditation for the first time (Sriraman and
Stapleton, 2013)

The accreditation process by national NCAAA
(2015) and international ABET (2015) seeks strong,
trackable evidence of assessment records at both
course and program levels. Apparently, this
requirement is now compulsory for all engineering
programs (Mohammad and Zaharim, 2012).
Accordingly, streamlining the assessment process
across all courses within an engineering program
will significantly assist in producing assessment data
that reflect consistency, transparency, versatility and
accountability; these elements are certainly
conducive to a successful accreditation journey. And
this will particularly benefit those programs that
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One critical element of successful assessment that
can benefit from streamlining and standardizing the
assessment process across a program is to eliminate
subjectivity that may inevitably be exercised by a
teaching faculty, which can have adverse effect on
accreditation reviews. Therefore, the assessment
process requires a clear model that must be carefully
discussed by faculty before being endorsed and
adopted at a departmental or a program level. In the
absence of an assessment system that employs a
clear modelling process it would be almost
impossible to eliminate undesired subjectivity,
thereby hampering collection of real data that can
effect concrete continual quality improvement, a
strategic requirement for accreditation (Felder and
Brent, 2003).

In the course of accreditation, it should be noted
that the criterion of assessing the learning outcomes
of a program (e.g, ABET’s Criterion 3) normally
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represents the most demanding and daunting task,
and it could be quite burdensome and time
consuming. This is the reason behind much of the
efforts exerted to date to streamline the process and
reduce the associated workload (DeLyser and
Hamstad, 2000; Blandford and Hwang, 2003;
Yamayee et al.,, 2005; Essa et al,, 2010).

It follows from the discussion above that
development of efficient assessment tools for both
course and program outcomes is instrumental in
earning accreditation and collation of reflective data
for further evaluation and improvement of learning.

Based on the direct assessment method, this
paper  presents three  programed  EXCEL
spreadsheets that have been developed by the
authors and can be used by higher education
institutes (engineering or otherwise) to streamline
assessment of both course and program outcomes.
Full description of these applications including the
algorithm adopted is presented in the following
sections.

2. Application # 1: Course outcomes assessment
tool (COAT)

2.1. Description of the COAT application

The course outcome assessment tool (COAT) is a
hybrid platform combining EXCEL and the
programming language Visual Basic for Application
(VBA). COAT enables teachers to assess the
performance of students against a predetermined set
of course outcomes, and this can in turn be readily
used to assess the overall program outcomes via a
mapping process (refer to Application # 3 in this
paper).

The COAT application consists of several tabs
(EXCEL worksheets) as depicted in Fig. 1. In any
assessment exercise, there is a minimum of 5
worksheets that include at least one assessment
instrument, as follows:

"
14> M| Course Data "Assess1 Final Exam

MFig. 1: Snapshot showing the various worksheets in the
application COAT

1. Worksheet “Course Data”: This worksheet
includes general information on the course (code,
name, etc.), the course outcomes to be assessed and
their corresponding program outcomes. This
worksheet also contains data about all the students
that passed the course successfully (student number
and name). Snapshots from the “Course Data”
worksheet are presented in Fig. 2.

2. Worksheet “Assessment Instrument # 1”: In
this worksheet, the user enters details of one
assessment instrument (e.g., Assignment, Quiz, Major
Exam, Project Report, Final Exam, etc.) in terms of
the number of questions covered in the assessment
and the COs covered by each of the questions,
assuming that a particular question can cover more
than one outcome.
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o E F BRI [J[KILIMINIOIPIa
College of of C

Assessment of Course Outcomes: Term 142

Unit Code: EMXX

Unit Name: XXXXX

Instructor Name:  XXXXX

Credit Hours 3 C Program Outcome

Course Learning Outcome (Max of 8) alblcl|d|e|f|g|n|ififk

Define and recognize the various types of sois, their classification | |
system

Describe the concept of soil compaction and state its benefts asa 4 1 1 1
ground improvement technique

Define the phenomenon of water flow in soils and outine the
3 |various methods used to determine permeabilty in both laboratory | 1 1
and field
Calculate soi sefflement and fime required for different degrees of | 7 1 i

Calculate bearing capacity of shallow foundations using shear
strength parameters

os[~i[on| en |

(a) Course outcomes (1 to 5) and corresponding program
outcomes (a to k)

Unit Code: XXXXX

Student No. Student Name
1234567 SO XXX XXX
7654321 YYY YYY YYY YYY
9876543 IRTRTTZ

(b) Student information
Fig. 2: Snapshot showing input data in the “Course Data”
worksheet

An option exists to account for the strength of a
particular assessment instrument by assigning a
value to a weight factor in this worksheet. The user
also enters the mark obtained by each student in
each question in the assessment, out of the
maximum mark allocated for that question. A
snapshot of this input is presented in Fig. 3.

A second, third, etc. assessment instrument can
be added by simply cloning this worksheet (into the
workbook) and changing the name to indicate the
new assessment. Obviously, a new full set of data will
be required for the new assessment as described
here. The application does not limit the number of
assessment instruments that can be used. However,
it is recommended to consider only those
assessments that do not repeat a specific outcome. It
is also advisable to use assessments that are
conducted near the end of the semester, since they
will truly reflect how the students matured
academically during the course and learned the
various lessons before those assessments, including
learning from their own failure in prior assessments.

For every student, each assessment instrument
worksheet calculates the mark obtained in each
course outcome as follows:

T MQi)

where: My is the average mark obtained in course
outcome number L (from all questions) in
assessment instrument j; Mq: is the mark obtained in
question Qi (as a percent of the maximum mark
allocated to Qi), if and only if Qi covers outcome L,
and Ng; is the total number of questions that covers
outcome L.

A snapshot of the calculated mark for each of the
outcome per student is shown in Fig. 3.

3. Worksheet “Summary All Assessment”: This
worksheet scans all assessment instruments and
calculates the average mark (out of 100) achieved by
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each student in each of the listed course outcomes,
and use this mark to determine whether the student
has achieved the outcome (by comparing the mark
achieved in a specific outcome with a mark entered
by the user). A snapshot of this spreadsheet is
presented in Fig. 4.

o E | F G H 1 J K[ ™M N
Outcome Pass Mark% 70
Qi i il in this A
Course Outcome Number Included in This Question
Question | Max Mark 1 2 3 4 5 6 7 8
o1 20 1
1 02 [ 5 1 1
i o3 20 i
o4 15 % 1
a5 15 I 1
3 15 W=
Enter 1 everywhere if
the outcome is covered,
therwise leave it blank

(a) Assessment questions (up to 10) and corresponding course
outcomes (1-8)

Course Outcome: Total Score for Each Student (Mark, %),

Marks Scored for Each Question
@ adjusted according to weight of this assessment

Student Name

T R R
TEVTTTVTT
ZzzvEzazrEZ? | B

‘FFFFEFFEFFE
155555555555
TITTTTTIITT
TLCLLLLCLL
SFRRRRRRRR

B (B) Student information
Fig. 3: Snapshot from worksheet “Assessment Instrument
#1”

800 800

4. Calculation of the average mark of a course
outcome is performed as follows:

M=o Zl‘v—ms(wi(

Nins i=1 Qi

No:
i=1

1 Nins
Mo:) * Wj) = o Zi=1 Mui* W
(2)

where: M, is the average mark across all assessment
instruments achieved by a particular student in
course outcome number L, Nins is the total number of
assessment instruments used in the calculations, and
W; is the weight used to factor the impact of
Assessment # ] on the overall assessment.

Update Me
Assessment
¥ Mark to Achieve Outcome 70 Learning Dutcome Number for the Course
Student Mark in the Learning Does the Student Achieve the Dutcome
Qutcome Humber Below?
[Out of 100 !
Student Name] 1 2 3 4 5 1 2z 3 4 5
HRHHH R ez | Yes | Yes
PO Yes | Yes | Yes
Yes [ Yes | Yes
AHHHHHHHHH ez | Yes | Yes
Yes | Yes | Yes
1000000000 Yes [ Wes | Yes
SMMMMAMIMEE Yes [ Yes | Yes
SEGGGEEEGEGE Yes | Yes | Yes
ZEEEEEEEEEE Yes | Wes | Ves
SARRRRRAL Yes [ Yes | Yes
Yes | Yes | Yes
es | Wes | Yes
TTTTTTTTTT Yes | Wes Ves
JLLLLLLLLLL es | Wes | Yes
SRRRRRRRR es | Wes | Yes

Fig. 4: Snapshot showing output from the “Summary All
Assessment” worksheet

5. Worksheet “Full Report”: This worksheet
presents the final results of the assessment exercise,
both numerically and graphically in the form of a
histogram.

The results are shown for both course and
program outcomes (Fig. 5 and Fig. 6). The vertical
axis in the histograms of Fig. 5 and Fig. 6 represents
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the percentage of students that achieved the
outcome based on a predetermined value (mark)
entered by the user. A mark of 70% was considered
in the example represented by these two figures
Based on the formulation of the assessment method,
the number of students (and hence the percentage)
that passes a certain course outcome is
straightforwardly counted from the number of “Yes”
shown in the snapshot of Fig. 4 (i.e., counting those
students who achieved the mark for the outcome).

Talloge of T o 5
of Course Outs : Term 142
Unit: Unit Details Credit Hours: 3
Instructor Name: Dr Mostafa Ismail
- ol
: < Gutcome] Score 1
: : Course Learming Gutcome
. — ) .
F i = e o aPTR  |os
g 80 |mechanical propensss and appications _
8 2 [sadiet e porartoc i oo oot o | 550
: E i == e remrg e Jeretedoves
£ [Sumrwastzs The Allereet typas of s s an ey System and
IS == =— == 3 - R cortain mechanical a0
i etatis
e PR T rr————
: ., [ esssnation and e o resomed oy sours
@
%
i
i :
o
1 2 3 4
Course Learming Gutcome Humber
T B T T ——CTT
: P -
MNotes and Assumptions Z Final Exam ]
Each leaming ulcome gy cakulatiog an J—
o et o st acrois i assonsed et
A student s considered o have achioved he cutcome whri s waighed
verage o i ocome o a aesessed smarts & Soual o
e han & procatoad valoe ot 7%
Euch v vt 1. by st i verige sk
e 2 1 ctome for s s i
College of D of C of Course Term 142
Unit: Unit Details
Instructor Name: Dr Mostata Ismail
0
F : Program N Soore 2*
g : rog Outcome Descripton et
HE2: = o
i b |
e : b i vty 1 cesign ana conduct amparments. as wet as 0 ansize] 4,
H fand intorpret dxta s
iw e S
2 e
o
§
H
&% ¢
k]
! 20
i o | sty o 6outy st sodsove sngiemtrgprctios. | 703
PR A
A8 T N g R
Program Gutoome g ErreTES T 000
o v ey T R R
N e e U s emema wd
e oo o e mesdo T B e e | e
' Joaming 1000
Py FoT—— 1000
oy oo e e e s e oo
ey e e s

Fig. 6: Snapshot showing example output of the
assessment for program outcomes

Although the number of students achieving the
program outcomes can be explicitly calculated in a
similar manner, the current application considers
the following formula:

1 N
Nspoi) == 75— 227 Ns(cojy * OC; (3)

oc

where: Nswpoy is the percentage of students who
achieved program outcome number i (program
outcomes a to k in the case presented here), Nscoj) is
the percentage of students who achieved course
outcome number j (arbitrarily, j = 1 to 8 in the case
presented here, following ABET definitions for
engineering outcomes), OCi is a code indicating
coverage of POi by COj: (Note: OC:i = 1 if COj covers
POi or OC; = 0 if not), and Noc is the total number
(frequency) the programme outcome POi is covered
by all course outcomes.

6. Worksheet “Summary Outcome Coverage”:
This worksheet provides the necessary evidence (for
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auditing, accountability and accreditation) on
coverage of the course outcomes (and hence the
program outcomes) by the various assessment
instruments used during the course. It basically
reports how and where exactly in the assessment
instruments each of the course outcomes is
examined. This worksheet is designed to print A4
pages of the nature shown in Fig. 7. In that figure, a
blank cell indicates no coverage, while a cell
populated with “1” indicates that the course outcome
was covered by the corresponding question number.
The algorithm that underlies the performance of
the COAT application is depicted in Fig. 8.
The COAT application readily enables assessment of
all course outcomes at once. This advantage is
extremely useful in reducing the workload and
associated documentation whilst covering all
outcomes. This advantage can be appreciated in light
of instances in the literature where educational
institutes opt to select only a fraction of the
outcomes for assessment (Blandford and Hwang,
2003; Yamayee et al., 2005) or a small number of
assessment instruments (DeLyser and Hamstad,
2000) as a way to cope with the workload. Naturally
this advantage also applies to program outcomes
according to the mapping process explained above.
According to this advantage, there is no need for
departments to be concerned with the question of
which specific outcomes should be selected for
assessment or how often should the assessment be
performed.

College of Engineering, Department of Construction Management
A of Course O Term 142

[Course Details | Dr Mostafa Ismail
[+ ge of A of Planned Course Outcomes
Name: Project
Course Oulcome Number Included in This Question
Question [  Max 1 2 3 4 5 6 7 8
Mark
[+3] 100 1
Name: Final Exam
Course Qutcome Number Included in This Question
. Max
Question Mark 1 2 3 4 5 & 7 8
=]} 15 1
a2 15 1
Q3 15 1
4 15 1 1
Q5 20 1
Q6 20 1 1

Fig. 7: Snapshot showing coverage of course outcomes by
various assessment instruments

The COAT application produces a full assessment
report that will serve as an integral part in
accreditation and evaluation activities for future
improvement of courses and programs. The output
of the report includes both collective performance of
a complete class as well as each individual student,
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the former being the purpose of the assessment
process. The report also includes the extent of
coverage of the course and program outcomes and
how these are achieved. The reports produced are
deliberately made to be concise and informative (5
A4 pages per a course).

Input

Course Information

List of COs and
corresponding POs

List of Students

----------------------------------------------------------------------------

List of Course
Outcome in Each
Question
List of Course
Outcome in Each
Question
List of Course
Outcome in Each

Question Each Question

Mark of each
student in
Each Question
Mark of each

Listof |!
Questions| |

Assessment
Instrument # 1

Weight
Factor

Listof |}
Questions|

Weight
Factor

Assessment

Instrument # 2 el

Each Question
Mark of each
student in

Listof |}

Weight
Questions| H

Factor

Assessment
Instrument # n

Wark achieved by | g
each studentina co| Refer to Eqn'

List of students that
achieved a CO

Percent of students

achieving a CO Refer to Eqn 2

Percent of students

A
achieving a PO Refer to Eqn 3

Histogram of CO
(% students VS CO)

Histogram of PO
(% students VS CO)

Fig. 8: Algorithm of the COAT application

3. Application # 2: outcomes

assessment tool (POAT)

Program

The program outcome assessment tool (POAT) is
another EXCEL-VBA application that manipulates the
results obtained from COAT for all the courses
belonging to the program to produce a collective
picture as to how the students perform across the
whole program. The exercise of collecting data on
the program outcomes is mandatory for
accreditation. Therefore, streamlining the process
towards efficiency in both undertaking and reporting
is of paramount importance for departments and
programs.

3.1. Description of the POAT application

The premise of the POAT application is to gather
assessment data from all courses and calculate the
average percentage of students that fulfil a particular
program outcome across all courses of the program.
As shown in Fig. 9, POAT comprises two worksheets:
one for data collection and one for processing and
reporting, as follows:

1. Worksheet “Data from All Units” calls the COAT
files from all courses that have been stored in a
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separate folder, the path of which is defined by the
user as shown in Fig. 10. The user has the discretion
to factor the impact of the number of credit hours
assigned to each course in calculating the
contribution of this particular course to the overall
program outcomes. Once a COAT workbook is open,
the “Data from All Units” worksheet reads of and
copies the percentage of student that achieved each
of the program outcomes. This process is quite fast
and does not exceed 3 minutes using an average
desktop or laptop computer of todays’ specifications.
A sample of the data after being copied into the
worksheet is presented in Fig. 11.

g [ oo | 0o [ o0 | 00 | ¢

* ¥ (1) Data From All Units </(2)/OUtpUEREpOREY 0 |
|| .ﬂ |
Fig. 9: Snapshot showing the two worksheets in POAT

application
Praofing angua Comments
[ I A
M2 - b
| A B = [1] E F G H J ]
1 to consider credit hours weight factor,
1
0 to ignore Credit Hours Weight Factor
o 1
2
. Press To Update
4 SCORE OF EACH OUTCOME FROM EACH COURSE
5 Credit Hours
5 Unit Code
T Program Qutcome
8 a Microsoft Excel
E] b
) c Enter File Path Here: An end Slash is required: oK
n d Bample ¢\,
P . Cancel
B f
“ [ 4
5 h [
® i T T 1 T T 1 1
w i | \ [ I | [ I
® k [ \ [ [ [ | [

Fig. 10: Snapshot from worksheet ““Data from All Units” in
POAT: Data Entry

A -] c o E F G H ] J K
1 to consider credit hours weight factor,
0 to ignore Credit Hours Weight Factor
CreditHoursFactar 1
Press To Update
SCORE OF EACH DUTCOME FROM EACH COURSE
Credit Hours. 2 2 2 2 2 2 2 2 2 2
Unit Code EM306 | EM306 | EM306 | EM306 | EM306 | EM306 | EM30G | EM306 | EM306 | EM306

Program Outcome

P N e N P P P A
£
B
4
°
b
s
= E:
B
=
H
2
=
B
=
2
B
2
B
%
Bl

Fig. 11: Snapshot from worksheet “Data from All Units” in
POAT: Date Copy

2. Worksheet “Output Report” calculates and
writes the average percentage of students that
achieved a particular program outcome (referred to
as “score” in the dummy results shown in Fig. 12).
The results are also presented in a histogram
between the said percentage of students and the
program outcome. The report produced by the POAT
application is a single A4 page that summarizes the
overall performance of the students across the whole
program, as shown in Fig. 12.
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College Of Engineering - of
Assessment of Program Outcomes in Term 142

[Total Number of Units Considered in the Analysis = 10 Average Score of all outcomes = 26.0%
Programouteome | 2 | b | ¢ | 4 1 = 1 f [ & [ h [ 1 1 1 [«
Score (%) | 700 580 ‘ “@o

[Tre “Score™ reprasents the average of each Il units within pa
[The "Scare” reprasents the % of Students that achéeved the outcome

20 ‘ 140 ‘ 00 | 00 | 00 | :s.ol 00 | 0o

100

90

20

Motes
1) A Program Cutcome s considered
satistactory when its "Score” is

greater than or equal ta 60%

2) The overall Program is considered
atistactory when the average store
of all Program Ouicomes is preater
than or equal to B0%.

Number of Students Passing the Outcome (%)
@
g

t g hoi § K
Program Outcome

Fig. 12: Snapshot from worksheet “Data from All Units” in
POAT: Final Report (dummy sample)

4. Application # 3: Mapping course outcomes to
program outcomes tool

An essential part of any educational program is to
ensure that the various pertinent courses will
collectively cover all outcomes established for the
program, with none of these outcomes being
dropped out or scarcely covered. To this effect a
third application has been developed using the same
EXCEL-VBA combination to map the course
outcomes into the program outcomes.

The input to this spreadsheet comprises the
specific list of the program outcomes that are
uniquely covered by each of the courses offered by
the program in a matrix form similar to the one
shown in the snapshot of Fig. 13.

Once entered, the spreadsheet scans through all
courses (Fig. 13) and prepares a new matrix that
lists all the courses that serve each of the program
outcomes in accordance with the output list shown
in (Fig. 14). The second part of the output from this
application presents a histogram showing frequency
of coverage of each of the program outcomes in the
underlying courses, as displayed in Fig. 15.

£} e v 3 K L "

o [ o[ €[ r ] sl s
College Of Enginesring - Department Of Enginesring Management
Pressto Update
Mapping
Program Owtcomes

Cowrse a b < [ . ¥ 3 v i i v

Prodution Management, Term 142
Ol

=

ainst Course O

1
z
3
s
s Mapping Program O,
‘
1
4

0
T
1

utet Programming | e Lab- 1 1
juction to Probabiity and 7

| Equation:

T
-
, Yo

T F -
# mnzor L [
31 "EM 208 TWter oz Srronath o L0 C

Fig. 13: Snapshot showing input to the MCTP application
for course mapping

T
]

1 T
T ]

1

Finally a second spreadsheet in the application
interprets contribution of the various courses to the
program outcomes in a mosaic-like colour scheme
that can be readily read and interpreted to discern
distribution of each of the program outcomes among
the underlying courses, as shown in Fig. 16. The
colours shown in Fig. 16 are designed to reflect the
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strength with which each of the courses contributes
to the program outcomes according to a strength
criterion entered at the user’s discretion (e.g.,
number of credit hours or frequency of coverage of a
specific program outcome in a course).

College Of Engineering - Department Of Engineering Management

Production gement, Term 142
Engineering Courses
[X:) a b |

c | d e i &
vo.| 13 | 4 [ 7 [ e[ 5 T &« 5 1T 2 ] a5 11

EM 203

[Emzoi em 2oe

EM 203 [EM 301 JEM 101 [EM 204 |EM 206 EM 327 [EM 204 |EM 101 JEM 101
[En 204 Jemair femzos femaos femais Tewase Jemaos fem2os Jew sor
[Era 204 Jemars Jem aze Jer3is Jem3ts fem 31y

EM 335 |EM 335 |EM 205 Em 428 [Em 408 [EM 345

EM 438 [Em 428 [EM 408

EM 438

I
Fig. 14: Snapshot showing Program outcome coverage by
the various courses

24 BEngineering Courses

BN on-Engineering Courses

@

No of Units Covering the Outcome

Program Qutcome
Fig. 15: Example histogram showing coverage of the
program outcomes by various courses

ot § 2
H

Strong Contribution CIRRCY
Average Contribution [N
Some Contribution 125 49
No Contribution 0 0

College Of

ing - Dep of
Management, Term 142
Outome Coverage Strength
alblc|ld|e]f h|liljlk

101 JArabic Writing T
103 _|Arabic Wiiting 1T
3 |Arabic Writing T
SC 101 |Islamic Ethics
[slamic Econormic Systerm
Holy Qur'an Sciences

SC 105

N
L 101 _|English Writing T

Y 101

+
TAT 101 to Probability and Statistics
TH

A Calculus
IATH 113 |Calculus 1T
IATH Di

Differential Equations
301 lish Technical Writing
305 _|Ethical and Asi of Engineeri
HEM 101 |General Chem + lab
105 |Physics 1 + Lab
205 _[Physics II + Lab
ME 1 Electric Circuits and
101 Engineering Drawi
M 203 Bics.
204 Materials
M 205 [Ther
M 206
M 208 Fluid Mechanics
301 ISurveying + Lab
M 303
M 304

Labs)

th + Lab

Structures

Reinforced Concrete Design

Fig. 16: Snapshot showing a colour scheme showing
course outcomes mapping to program outcomes

5. Summary and conclusions

Assessment of course and program outcomes has
become a necessity in higher education as part of the
mainstream efforts of collecting data for evaluation,
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accountability and learning improvement. While the
assessment exercise is invariably a cornerstone in
any accreditation program, it is normally perceived
to be burdensome, subjective and very time
consuming. To overcome these unpopular aspects of
outcomes assessment, this paper has presented a
suite of three applications that can be used to
mainstream and standardize the assessment
process, at both course and program levels. The
applications have been recently adopted by the
College of Engineering at Prince Sultan University
(Riyadh) in its course towards obtaining
accreditation for its engineering programs. Excellent
feedback has been received from about 70 users of
the applications. Fig. 17 shows results result from
the Construction Engineering Program at PSU after
application of POAT across the whole program in
Semester 1 of the academic year 2015/2016.

College Of ing - D Of Engineeri C
Assessment of Program Outcomes in Term 151

ke
[Total Number of Cousrses Considered in the Analysis = 24 Average Score of all outcomes = 79.0%
ProgamOutcome | a | b | ¢ | d | e | ¢ [ g [ h | i [ j | «
score 00 w [ w|w|w]|n]|a]w]|w
[The "Score” represents the % of Students that achieved the outcome.
The *Score” represents the average of each Program Outcome across all coarses within the program

HEEE

Notes:
1) A Program Outcome Is considered
satisfactory when its “Score” i

\an or equal to 60%

great

2) The overall Program is considered
satisfactory when the average score
of all Program Outcomes is greater
than or equal to 60%.

Number of Students Passing the Outcome (%)

a b c d

L T T

e t g
Program Outcome

Fig. 17: Snapshot showing assessment of program
outcomes using POAT at PSU

The applications presented here have been
developed using EXCEL combined with the VBA
programming language. The first application (COAT)
is concerned with assessment of course outcomes.
Every effort has been exerted to ensure the
application is both versatile (by accepting an
unlimited number of assessment instruments) and
efficient (quick to use). A 5-page report of A4 size is
produced by the application, documenting the
assessment process and providing evidence as to
how each of the course outcomes (and the mapped
program outcomes) is being tested.

The second application presented in this paper
(POAT) is for assessment of the overall program
outcomes (e.g. for a department or a college). It
compiles and analyzes the data prepared from the
COAT application for all courses offered by the
program and produce a report on the broad, average
performance of the students. This application
produces a single A4 summary report.

The third application developed in this paper
aims at mapping the various outcomes in the courses
offered by the program into the required program
outcomes (MCTP) to determine the extent of
coverage and highlight any scarcity and/or lack of
coverage.
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It should be noted that the two assessment
applications described in this paper are based on the
direct method of assessment. This is normally
insufficient to draw a full picture of the outcomes
and should be complimented with some indirect
assessment methods, such as course completion
survey, exit survey, employer questionnaires, focus
groups, etc. The challenge with these indirect
methods is that they are qualitative in nature.

However, some indirect assessment methods can
be designed to be quantification, and these can be
added directly to the existing application with minor
modifications if needed.
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