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Developing an Application to
Manage and View ABET Course Material

Abstract

Electronic storage of student assignments for use during an ABET accreditation visit is
becoming more prevalent. This paper introduces a pair of computer applications for managing
and viewing student material stored in an electronic catalog. The system was developed to assist
ABET Program Evaluators (PEVSs) during their review of course materials, as well as, to
facilitate the audited institution’s assemblage and maintenance of the submitted materials. All
student course materials were scanned or originally submitted in electronic form and named
according to a defined naming convention. This naming convention specifies the assignment’s
associated course, term, and chronological submission order for cataloging within a database.
An ABET catalog creator application was developed to enter each assignment into a master
database along with key assignment attributes that can assist the PEVs in searching for particular
supporting material. An ABET catalog viewer application was also developed that allows the
PEVs to retrieve and view the assignment files. The PEVs are able to search for courses and
their associated assignments according to academic program and/or program and ABET
outcomes supported. Comments and survey results from the faculty, staff, and PEVs working
with these applications are also presented within this paper. Finally, lessons learned and future
features of the developed application will be presented.

Background

The ABET 2010-2011 Accreditation Policy and Procedure Manual details the materials that the
institution requesting accreditation must provide during the accreditation review process.
Section 11.E.3.c.(10) of this manual details that the host institutions must provide representative
samples of student work during the on-site visit portion of the review process. The student work
presented must demonstrate a range of grades, assignment types and demonstrate support of
program outcomes.*

Historically, student material would be collected and copied for presentation during an ABET
on-site visit. The copying of student material can consume a large amount of time and money,
resources often in short supply within an academic department. To reduce the copying cost and
copying time, some universities are switching to electronic storage of student material.
Typically, the scanned student material is provided during the on-site visit in electronic folders
similarly to how hard-copies of student material had been displayed in binders. In an effort to
improve upon this trend towards electronic storage of the material, a computer application is
developed that allows a PEV to search a catalog of the electronically stored student materials
according to a particular course, engineering program, or ABET outcome.

Software Application Design
The first step in defining the software application for reviewing scanned student work was the

development of a student assignment naming convention that would allow all material to be
cataloged according to its associated course and engineering program. The developed naming
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convention for a student assignment is “AAA_BBBBBB_CDD”, where “AAA” represents the
academic semester the material was collected, “BBBBBB” represents the course abbreviation and
number, “C” represents the assignment type, and “DD” represents the assignment number. For
each student assignment the instructor completes a coversheet that includes the course material
name using the developed naming convention. The coversheet also indicates which program and
ABET outcomes the material satisfies. The standard coversheet developed is show in Figure 1,
and indicates the approved academic semester and course type abbreviations.

I ET Course Materials Database
T Cover Sheet

Instructor

Please include one of these pages for each set of assessments submitted.

Course identification
H_H_j \ /\ / (_Y_)\_j,_"'
B = =2V . A, R
[ YEAR SEMESTER COURSE COURSE NUMBER Ij ASSESSMENT SEQUENCE
03 FA ECT 110 CoDe IN COURSE
10 SP IET 208L A = Azziznment o1
Etc. U MFG Etc. E= Exam 02
Mo F = Final exam Etc
ET H = Homework
L=1ao report
P =Project
Q=Quiz
R =Report

Thiz asseszment contributes to the following Engineering Technology Outcomes (check all that apoly):

The University of Dsyton programs in engineering technology prepare graduatas who:

E] ET1. are professionady competent anc can 8ppYy current and practice-crientec methods to soive
probiems;

I:I ET2. have = well-roundsc education and integrate multidizciplinary concedts to solve tachnical problems;
D ET3. apptly critical thinking, problems solving, and cedizion making skills to analyze emerging izsues:

D ET4. heve the abilty to function effectively 2z 8 member of an intercizzipinary team, and have project
mansgement anc Jeadership skilz:

D ETS. communicate effectively in oral, written, and visual modes in both interpersonsl and group
environments.

D E7TS. are ziobal Gtizens with knowledge of ethical anc profezzonai standards of conduct, anc an
uncerstanding of social impacts anc contemporary practice sues; and

D ET7. are prepared for service and continwing professions! deveiopment.

Thiz aszessment contributes to the folowing Program Outcomes |check all that spply):
Computer ET Electromic ET Industrial ET Manufacturing ET Meochanical ET

s [Jesas [Jeras [] mese [Jmcas
[Jeras [Jemas [Jerea [ wess. |:] MCTSa.
O e=rsa [Jesea

Oeras HEE OFFICE USE ONLY DO NOT MARK
[Jerae [ =mse Roquired In Program Key Courze

Figure 1: Student material coversheet

A staff member is responsible for scanning the student material for each assignment, where each
individual student’s work is saved as a unique pdf file. The files are named according to the
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naming convention followed by an incrementing student number to uniquely identify it. Student
number 00 is reserved for the original assignment handout. For example, the file with the
assignment name “09FA_ECT224 HO01_03.pdf” stores the first homework assignment for
student 3 in the Fall 2009 ECT224 course. All student material, regardless of the associated
course, is stored in the same directory. Once the student material has been scanned, it can be
returned to the students by the instructors. The original coversheet is kept so that the information
can be input into the ABET catalog creator application.

The ABET catalog creator application is developed to allow a staff member to easily create a
database of all student materials that can be searched according to course name, program name,
and program and ABET outcomes. An associated ABET catalog viewer application is also
created to provide easy retrieval of student material from the developed database. Both
applications are developed using the LabVIEW programming language. LabVIEW is typically
used for data acquisition and control applications. However, since it allows for quick
development of graphical user interfaces, provides innate file I/O and pdf viewing support, it is a
good fit for developing these applications.

The user interface to the developed ABET catalog creator application is shown in Figure 2. Note
that the interface closely resembles the layout of the assignment coversheet shown in Figure 1.
The application not only allows the user to enter information from the coversheet, it also
provides a means to scan the developed database and edit its contents as needed. It is important
to note that the database is not saved in a text readable format, but instead is saved as a binary
file to reduce memory storage space.

B U0 ABET Catalog Craator.yi

| Course & Course Numbes Assgnment Code 8 Sequence Index S
o T [cewwues] (saemcmnos] | » o [saee] [woamd
Course Required Key Course Coursn
I::-"I = ::l T ' 01 !rt 1224
e L ot ECT T ET mMcT
M Er &t -] - { ] ]
T ECT Mey GMT ¥uy [T May  MCT Xay
[ mcy L_IMcr {1 L] ] (]
(358 CETAs =TAa  ETAa
Engineering Technology & ) 2] a
om. _ ""‘"‘_ - ""“"""_‘ 2 - 2 ETAL FETAN  ETEa
~lm T €1 o & o] | | - a L
[ e Cloras  ClEmas [ oEras e Clmraa |[E13 T84 SEBs  McTde
Tt Cleras  Cimtap [CmErsa  meh CImrma (|64 @res i!lﬂb nTa
3 55 S I L -
[+] 18 Clertps V] ETEa fs e iu.z MFGAS
= & ] 1 -
e :J CETED :l ET.8b e a8
[ em | e8] EeTee - -
[ &7 o
Lac |

Figure 2: ABET catalog creator application user interface

The user interface to the ABET catalog viewer application developed is shown in Figure 3. The
user interface allows the PEVs to easily search and view for supporting student material based
upon course name and program and ABET outcomes.
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Figure 3: ABET catalog viewer application user interface

ABET Catalog Usage

The developed ABET catalog creator application was used by staff within an Engineering
Technology Department during the 2009 — 2010 academic year in preparation for an upcoming
ABET on-site accreditation visit. The same staff members were responsible for scanning the
student materials into pdf files using a document scanner. The staff members found the scanning
process to be quicker than the previous copying process for the last ABET accreditation visit.

While the staff members entered data into course material catalog using the ABET catalog
creator application, a couple deficiencies were noted and rectified throughout the process. First,
it was noted that the user would be best served with an ability to easily search the catalog for
previously entered assignments. This capability was added to the right-hand side of the user
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interface by sorting the assignments by name and adding a quick scroll feature. An additional
request by the staff using the ABET catalog creator application was to provide a safety
mechanism that would not allow duplicate information to be entered for the same student
assignment name. This feature was also added and implemented with a pop-up dialog window
indicating to the user that duplicate information was not allowed and to verify the entered data.
These modifications were easily implemented and reduced the chances of erroneous information
making it into the course material catalog.

The ABET on-site accreditation visit took place during the Fall 2010 semester. The student
material was provided for review by the PEVs on four dedicated laptop computers that contained
the course material database, all scanned student materials, and the ABET catalog viewer
application. These computers were located in the ABET review room along with the individual
course outlines and textbooks. The on-site visit was conducted by four PEVs, one observer, and
one team chair. To assess the usefulness of providing the student material in an electronic form
and the ease of use of the ABET catalog viewer application, a short survey was administered to
the PEVs, the observer, and the team chair. The results of this survey will also be used in the
Department’s continuous improvement process.

The first part of the PEV survey focused on assessing the ease of use of the ABET catalog
viewer application and comparing its efficiency in finding the necessary material compared to
traditional, non-electronic means. Table 1 contains the PEV survey results for these first
questions where the level of agreement with each statement is rated using a five point scale;
agree (5), somewhat agree (4), neutral (3), somewhat disagree (2), and disagree (1). From this
information it can be seen that the ABET reviewers found the application to be easy to use,
however, there was some disagreement on the usefulness of the tool when compared to non-
electronic, standard hard copied material as indicated by the large standard deviation for the
results of these statements. This difference in opinion may be more of a result of familiarity with
the standard process of reviewing student material than the actual efficiency of locating student
material using the ABET catalog viewer application.

Statement AVG Rating |Std. Dev.
The electronic database application was easy to use 4.00 0.63
The course material was easy to view using the
electronic database 4.33 0.82
Material was easy to locate using the electronic
database application 3.83 0.75

Review of course material was easier to perform

using the electronic database application than by

using hardcopies of the student material 3.50 1.76

Supporting material for program outcomes was

easier to locate using the electronic data base

application than by using non-electronic means 3.00 1.41
Table 1: PEV survey results for using the ABET catalog viewer application
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The second part of the survey allowed the reviewers an opportunity to comment on the perceived
benefits and weaknesses of the electronic application and to provide suggestions for future
improvements. Some of the documented benefits were the speed in performing the searches, the
reduced usage of paper, and that this application could allow for the review of material before an
on-site accreditation visit. The documented weaknesses include the speed of the computer
running the application and that some course material was mapped to a large number of
outcomes. As far as suggested improvements, the reviewers commented on making material
available on CD/DVD prior to the on-site accreditation visit, inclusion of other supporting
material in database, not just student work, and refining the course mapping process.

Concluding Remarks

Overall the development of ABET catalog creator and viewer applications to manage a database
of student material proved worthwhile. This process reduced the cost and time associated with
gathering student material for an on-site ABET accreditation visit. In analyzing the PEV
feedback from using the ABET catalog viewer application, it is clear that the system achieved its
goal of providing them a mechanism to easily search for supporting material not just by course,
but also by program and ABET outcomes. Furthermore, it was even suggested to expand this
applications functionality to also store and catalog other review material such as meeting minutes
and course surveys. This feedback also made clear that with this information in an electronic
format, making it available to the reviewers prior to the on-site visit would be helpful. Overall,
after using an electronic database of student material and an associated ABET catalog viewer
application for an ABET on-site accreditation visit, it is evident that moving towards an
electronic storage format that is searchable is definitely the way forward in maintaining
accreditation material. This process makes locating and viewing the supporting material easy
and efficient for all reviewers involved.
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