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Abstract : Outcome Based Education (OBE) is called
arecurring education transformation model because it
requires continuous improvement in all stages of
teaching & learning. Due to its cyclical nature,
institutionalizing OBE not only involves intensive
planning & implementation but also completing the
cycle through remedial action thereby making the
entire process taxing on instructors. Use of
Information & Communication Technology (ICTs)
play an imperative role in bringing about qualitative
changes inthe practice of OBE.

This article focuses on demonstrating the potential
of an ICT suite “Microsoft Office” in efficient
completion of the “plan-implement-remedy” OBE
cycle for an under-graduate course 'Advanced
Computer Architecture' prescribed by VTU, India for
the CS&E program. The study details in depth the role
of Microsoft Office in effective implementation of the
threekey OBE components namely
assessment/feedback, outcomes achievement
evaluation, remedial measures & follow-up along
with an extensive comparison in terms of features,
time-investment, cost & suitability when practiced
using Microsoft Office & other OBE ICTs. The
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system that has been developed using Microsoft
Office 2016 is named as Multilevel Outcomes
Monitoring in Engineering Education (MOMEE). An
analysis of MOMEE indicates that it has highest
overall score of about 90% and appears to be most
suitable compared to other existing OBE ICTs.

Index Terms - Engineering Education, Information
& Communication Technology (ICT), Microsoft
Office and Outcome Based Education (OBE)

1. Introduction

Outcome Based Education (OBE) is an approach
to teaching/learning that gives prominence to what
students can demonstrate after they are taught. The
approach does not demand any particular style to
teaching/learning or assessment, rather OBE demands
that the tutoring & assessment be such that it helps the
students achieve the identified outcomes [1]. Hence,
continuous monitoring & improvement to student's
performance on several criteria is the base to OBE [2].
To make certain continuous improvements, OBE
depends on regularly measuring the attainment of
outcomes along a comprehensive cycle as shown in
Fig. 1 [3]. The cycle has two levels of outcomes
monitoring namely course level & program level At
the course level, during each phase of the cycle,
relevant assessment information is collected through
assignments/exercises, analyzed against identified
course outcomes & the cycle closed once the remedial
plans are applied to address the revealed deficiencies
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At the program level, the course level phases are
performed for each course of that program and course
outcomes analyzed against the identified program
outcomes.

Many Institutions & Universities in India have
started practicing OBE because of its transformational
impact on the quality of education. Nonetheless,
implementing OBE increases the duties of the
instructors by multifold, particularly when the
instructors are used to traditional lecture-based model
[4]. This can be addressed using Information &
Communication (ICT) tools which not only enable
effective academic monitoring & reporting, assist
instructors in gaining greater insights on the
outcomes, but also empowers the programs & inturn
the educational organization in the continuous
improvement through evaluation & reflection. Yet,
many Indian educational organizations are not using
ICTs for practicing OBE due to either lack of
awareness, twenty-first century skills or infrastructure
According to the article entitled “Five major shiftsin
engineering education”, by Froyd et al. even though
the use of ICTs s vital to OBE implementation, its use
in the context of engineering education in India is still
inits inceptionstages [4]

To address this issue, the author has investigated
the use of Microsoft Office 2016 to design & develop
a system called MOMEE (Multilevel Outcome
Monitoring in Engineering Education) for multi-level
monitoring of outcomes at both course level &
program level. Keeping in mind the published articles
on the benefits of ICTs for OBE, an attempt has been
made to compare the strengths of the proposed system
in terms of features, time-investment, suitability &
cost with other OBE ICTs, particularly in analysis of
the data generated using OBE.

Course Level

Course Design &
Enhancement

Remedial Plan &
Follow up

Course Learning
Outcomes

Active
Learning &
Course
Delivery

Assessment/
Feedback

Analyze Data

Measure
Outcomes

Analyze Program

Fig.1: OBE Multi-Level Processing Plan [3]
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The components highlighted in green in Fig. 1 are
learning outcomes, assessment/feedback, measure
outcomes, analyze data, remedial plan & follow-up,
active learning, course delivery & analyze program
outcomes, and system has been developed for
effective multi-level monitoring of outcomes related
to these components using Microsoft Office 2016 &
the proposed system is extensively compared with the
procedures followed by OBE ICTs.

The rest of the article has been organized as
follows. The overview of the ICTs used in this study is
presented in section 2. Section 3 reviews related work
in literature. Section 4 presents in detail the
methodology adopted for integrating Microsoft
Office in the multi-level monitoring of outcomes in
OBE called MOMEE. A meticulous outline of the
research design is presented in section 5. Results are
detailed in section 6 followed by discussions & future
work in section 7. Finally, section 8 is dedicated to
conclusion & recommendations followed by
acknowledgement & references.

2. Background
2.1Multi-Level Monitoring of Outcomes in OBE

OBE is a transformational education model that
lays a strong emphasis on meeting the outcomes of a
program. In the context of engineering education in
India, National Board of Accreditation (NBA)
recently introduced a new process, parameters &
criteria for accreditation which is line with the best
international OBE practices & oriented to assess the
outcomes of the program [5]. It is now mandated that
all educational organizations across India in near
future require to be NBAaccredited for their long term
self-sustenance.

As given by NBA & shown in Fig. 2, outcomes in
OBE is monitored at two level; at program level
(Program Qutcomes or POs) & course level (Course
Outcomes or COs). The constituents of OBE given by
NBA highlighted in green in Fig. 2 have been
considered in this study. At the program level, the
contribution (strong, weak or no contribution) of each
course is mapped to the POs and represented as a
matrix of mapping COs with POs the various course
delivery methods like lectures, quiz, tutorials,
laboratory sessions, presentations, field visits & guest
lectures are linked to the POs and represented as a
matrix of course delivery methods linkages to POs.
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The course level includes course wise details such as
division of units to lessons, lesson plan & schedule,
mapping of Course Learning Outcomes (CLOs) to
lessons and mapping CLOs with COs represented as a
matrix of mapping CLOs with COs.

In order to measure the outcomes, NBA lists
various assessment methods & tools that are broadly
classified into direct assessment method & indirect
assessment method. Examinations, assignments,
projects, tutorials, labs & presentations comes under
the category of direct assessment method whereas
ascertaining opinions & self-reports such as rubric
and surveys are put under indirect assessment method.
As given by NBA, the CO assessment tools for each
course are end-of course surveys, student comments,
rubrics, internal assessment & home assignments,
semester end performance reports & course
performance history plots. The PO assessment tools
for all courses are end of course surveys (quarterly),
instructor evaluation reports (quarterly), department
performance report (quarterly), student exit survey
(yearly) & alumni survey (yearly), alumni advisory
board (once or twice yearly) & student advisory
committee (once or twice yearly). The attainment
percentage goal set by NBA for measuring outcomes
through various assessment methods & tools is greater
than 80-85 percent. It is important to note that course
COs should be assessed upon course completion &
POs upon graduation.

Fig. 3 & Fig. 4 provides a flow chart representation
of measuring POs & COs respectively.

Program Educational Objectives (PEOs)

v -
Fig 2: Key Constituents of OBE [5]

Fig. 3 represents a flow chart indicating PO
attainment through direct & indirect assessment
methods. For each course that is considered for PO
calculation, quarterly direct & indirect assessments
must be conducted, and respective reports of
instructor evaluation & course survey generated. The
course wise instructor evaluation reports and course
survey reports must be analyzed, and then

consolidated semester wise twice every year. At the
end of the year, the overall program performance
report must be generated from these consolidated
semester wise reports. For yearly indirect assessment,
graduating student's feedback in the form of student
exit survey & alumni feedback in the form of an
alumni survey has be taken and analyzed. The
program performance report and survey reports must
be analyzed and consolidated on a yearly basis for the
graduating batch. For each PO of the program, the
percentage PO attainment must be computed from the
yearly consolidated report of the graduating batch. If
the percentage PO attainment is less than the target PO
attainment, then remedial action plan should be
devised & followed up. If the percentage PO
attainment is greater than the target PO attainment, the
PO is attained, and a similar or improved strategy
should be adopted for future PO attainments. The
target PO attainment as given by NBA is in the range
0f 80% t085% [5].

Fig. 4 represents a flow chart indicating PO
attainment through COs. For each course that is part of
the PO calculation, the COs & performance criteria
are identified. The course is taught using the active
learning & collaborative learning strategies. If the
overall student feedback & comments which forms a
part of indirect assessment is negative, then the course
delivery strategy has to be improved & followed up.
Direct assessments are to be periodically conducted
and student wise performance per CO computed. If
percentage score of a student is less than the target
score value, then remedial action plan for the student
is prepared and followed up. For each CO, the
percentage of student attaining the CO is computed.
Overall COs attained is calculated and if percentage of
all COs attainment is less than the target attainment
value, remedial plan is devised and followed-up, else
all COs is attained and proceeded for computing of PO
attainment through direct and indirect assessment
methods represented as P-Startinthe flow chart.
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Fig 3 : PO Attainment through Direct & Indirect Assessment Methods
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Table 1 further classifies each OBE component and maps to key tasks of NBA accreditation relevance. These
classifications are called as features that are required to be present in an ICT for OBE.

Table 1 : Mapping OBE Components to ICT Features & Tasks of NBA

SI. OBE e i
No. | Component Classification Explanation Tasks
1.1 Multi Level Capacity & CLOs creation, mapping & |1. Collection Interface
assessment at course,
. program 2.Mapping Lessons to
Mapping & institution level. Units
3.Mapping CLOs with
Lessons
4.Mapping CLOs with
1. CLOs Archiving in a searchable COs
1.2 Outcomes Repository repository available for all 5.Mapping COs with
levels to incorporate inb POs
rubrics & assessment 6.Lesson Plan &
Schedule
7. Mapping Assessment
Questions to CLOs
_ Quick, easy creation & easy
2.1.1 Rubric accessibility of rubrics &
2.1 Rubrie | Generation & adding of outcomes from
Based Customization repository into rubrics
o | Assessment | Assessment 2.1.2 Rubric Archiving into a searchable _
Feedback : repository available to all 1.Collection &
Repository .
program members Evaluation Interface
2.2 Direct & Indirect Incorporation of various types 2.Mapping Blooms
Assessment Methods of assessment methods for Level to Assessment
achieving CLOs Questions
384.1 Mult-i | Reporting at program, course 1.COs Measurement
Level Reporting & institution level 2.POs Measurement
Measure 3.% CO Attainment
3. Outcomes 3&4.2 Ta_bular Reporting in customizable 4. % Blooms Usage per
Reporting tabular form CO
3&4 3&4.3 Graphical . ; 5. % PO Attainment
Analytics Reporting Reporting in graphical form
Sg:rﬁaﬁg- Reporting as and when
4, Algzltzze Reporting required
3 & 4.5 Custom- | Creation of custom-groups
Group Reporting and reporting
51 Collection Interface Interface for collection of
' remedial plan and follow-up
Remedial ; ; Connectivity with other OBE | Automated Highlight of
5.2 Reporting Engine .0
5. Plan & P g Eng components Revealed Deficiencies
Follow Up 5.3 Remedia-IFollow up Archiving of remedial plans & through Analyze Data
Renosi follow up into a searchable
pository .
repository
6 Active 6.1 Collaborative Workplace Workplace for collabrative activities
' Learning 6.2 Web Conferencing Facility for web-based conferencing
6.3 Collaborative Activities Archiving into a searchable repository of collaborative
Repository 7 activities
Audio/video & lecture notes
7.1 Upload Interface upload facility 1.Lesson Plan
Course — -
7. Delivery ) Archiving of lectures into a 2.Lesson Schedule
7.2 Lecture Repository searchable repository 3. Teaching Diary
available across the insitution
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Relevance 2.2 State of Art ICTs for Practicing OBEThe category for state of art ICTs for OBE is summarized in
Table 2 [12-13]. Table 3 lists and summarizes the features of OBE ICTs and Table 4 lists the drawbacks or issues
connected with each OBE ICT listed in Table 3 [12-13]. The drawbacks for Inpods OBE tool was identified based
onthe personal experience of the author by following the criteria given by [12] & [13] for scoring.

Table 2 : System Classification [12-13]

SI.

No Category Description
1. LMS Support for administration of course offerings & course delivery
2. CMS Support for course creation, delivery and grade management
3 CPI Support for creation of assessment elements for evaluating, analyzing and reporting
' outcome-based student performance
4 Social Platform for blended, collaborative, community-building, e-learning and distance-based
] Learning learning environment
5 AP Assessment platform for creating assessment elements to evaluate, analyze & report
' student performance.
6 AS Analytics platform for collecting, aggregating & leveraging assessment information &
' results.
7 CMT Curriculum mapping tool capable of planning, mapping & reporting on plans for
' assessing learning outcomes
Table 3 : List of OBE ICTs [12-13]
. . Hosting Model &
ICT Name | ID. | Category Web Link Primary Focus Subscription
Comprehensive
4el . . Assessment, Outcome Self or SaaS,
eLumen CPI http://elumen.info/ Based Analytics & Yearly Basis
Reporting
] . LMS with Rubric Based
Canvas 3aC LMS http.//www.r:?/structure.co Assessment, Direct Indirect Sagihggen
' Assessment & CLOs
LMS /CPI/ . .
. . . Social Learning, Outcome SaaS, Yearly
Inpods 5In. Sougl http://www.inpods.com/ Based Analytics Basis
Learning
Moodle ZOM L/CMS https://moodle.org/ Customizable LMS & CMS | Self, open Source
Waypoint \/1\/2a CPI http://www.waypointoutc Og?.\?me I?asedCAsie ssment SaaS, Yearly
Outcomes omes.com/ eporting, -ontinuous Basis
. Program Improvement
Desire2Lea | 6D | L/ICMS & | http://www.desire2learn.c | LMS, CMS & Continuous Self or SaaS,
rn e. CPI om/ Program Improvement Yearly Basis
Outcome Based Assessment
LiveText Iill CPI https://www.livetext.com/ | & Reporting, Continuous SaaSB,a\S(igarly
) Program Improvement
Assessment Platform,
Chalk & 7C AP http://www.chalkandwire. | Collection, Management & SaaS, Yearly
Wire h. com/ Reporting of Student Basis
Outcome Data
CoursePeer 8C LMS/AP http://www.coursepeer.co | LMS, CMS &_Assessm_ent SaasS, Y_early
0. m/ Platform, Social Learning Basis
Entrada 1E L/CMS http://w_vvw.entrada— LMS, Social Learning Self, Open-Source
n. project.org/
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. . Hosting Model &
ICT Name | ID. | Category Web Link Primary Focus Subscription
Atlas http://www.rubicon.com/ | Outcome Based Curriculum
Curriculum AL CMT AtlasCurriculumMapping Enhancement, Social SaaSB,aézarly
Mapping .php Learning
; . . Data Analysis Platform
iSeek . http://www.vantagelearni - )
supercrunc | 19! ng.com/productsfiseeksup | With Intelligent Agents Saas, Yearly
S. called Curriculum & Basis
ercruncher/ L
Accreditation

Table 4 : Drawbacks of OBE ICTs [12-13]

SI.
No

ICT Name &
ID.

Drawbacks

eLumen (4eL.)

It cannot be integrated with other LMS vendors

Assessment data has to be manually imported for populating the database
It does not automate review of in-line assessment

Rich feedback on assessment is not supported

Canvas (3Ca.)

It lacks customization on analytics & reporting

It provides basic reporting in terms of course-level statistics

Reporting is not linked to outcomes

It does not provide custom reporting, graphical options & reporting by creation
of custom groups

Inpods (51In.)

It does not support rubric generation & customization

It does not provide a repository for rubrics

Evidence on integration with other LMS vendors is not present
It provides minimal outcome-based analytics & reporting

It lacks customization of analytics & reports

Moodle (2Mo.)

Is not user-friendly

It requires expertise for design & development of courses

It has a confusing interface for OBE modules

It lacks effective grading, assessment of outcomes, rich feedback outcome-based
analytics & reporting

It does not support online grading

It does not support online delivery of feedback

Outcome based analytics & reporting is a manual process

Waypoint
Outcomes
(12wa.)

Outcome based analytics and reporting is in its initial stages of development
It provides minimal support for customization of graphical options & reports
It can be integrated with only Moodle, Blackboard Learn and Pearson eCollege

Desire2Learn
(6De.)

It provides minimal support for outcome-based analytics and reporting
Graphical reporting & customization of reports is not free

LiveText (11Li.)

It lacks graphical reporting & customization of outcome-based reports
It does not support traditional grading

Chalk & Wire
(7Ch.)

Is not a LMS

It is not suitable if the institution requires a single solution for managing
learners, course delivery, assessment and outcome-based analytics & reporting

CoursePeer
(8Co.)

It lacks in-line feedback

It does not support rubric-based grading

It lacks formative feedback on assessments

It provides minimal support on efficiently and accurately accessing the students
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Sl. ICT Name &
No ID.

Drawbacks

10. Entrada (1En.) |

» It provides limited capability for rubrics & assessment
It has limited analytics capability
» It does not associate rubric with outcomes

Atlas Curriculum |

» It lacks integration with other LMS vendors
It provides limited flexibility on analytics & reporting

1. Mapping (9At.) | « It does not provide an interface for direct &indirect assessment and rubric-
based assessment
iSeek * It does not include assessment of student performance
12. Supercruncher | « It lacks rubric generation and customization
(10iS.) * It provides minimal support for graphical reporting

2.2.1 Microsoft Office

Microsoft Office is a productivity suite that
includes Microsoft Word, Microsoft Excel, Microsoft
PowerPoint, OneNote, Microsoft Outlook &
Microsoft Access. Microsoft Word is a word
processor program. This software is best suited for
reporting at various levels. Microsoft Excel is a
spreadsheet application that features calculation,
graphing tools, pivot tables & a macro programming
language called Visual Basic for Applications.
Microsoft Excel is one among the best ICT for
monitoring course progress, measuring outcomes &
analyzing data. Excel 2016 has the new Quick
Analysis tool that allows data to be converted into
chart or table in less than or equal to two steps thereby
providing instant data analysis. Other powerful
features of Excel 2016 include filling out an entire
column of data in a flash called flash fill, several new
math functions, embedding part or full worksheets on
the web page and new & improved add-ins &
converters. Mail Merge is a software operation that
allows connecting Excel 2016 to Word 2016 to
produce large number of documents from Excel
templates and mailing them using Microsoft Outlook.
Microsoft PowerPoint is a slide show presentation
program which enables active learning & effective
course delivery. This operation is aids in the
automating the process of creating large number of
reports using Word 2016 from Excel 2016 and sharing
with multiple users. Microsoft OneNote is a computer
program for free-form information gathering & multi-
user collaboration. It gathers users' notes, drawings,
screen clippings & audio commentaries. It is an
excellent ICT for notes that can be shared with other
OneNote users over the Internet. Microsoft Outlook is

a personal information manager available as a part of
the Microsoft Office suite. Microsoft Access is a
database managementsystem.

Microsoft Office Online is a free service offered by
Microsoft. The service provides online access to
Microsoft Office tools like Word Online, Excel
Online, PowerPoint Online, Sway & Outlook Online.
These tools can be used for sharing documents and
working together at the same time on the same
document. This ICT is a great tool for real-time online
collaboration and assists active learning and
collaborative learning among students. Microsoft
Office Online can be accessed through Microsoft
Hotmail or Outlook accounts for free.

OneDrive is a cloud storage from Microsoft.
Online storage space of 15 GB is available for free
with a Hotmail or outlook account. Office files saved
on OneDrive can be accessed from any device, any
time with internet connectivity.

2.2.1.1 Microsoft Office Mix for PowerPoint

As shown in Fig. 1, active teaching/learning forms
the heart of OBE model for continuous improvement.
This can be achieved by using the Microsoft Office
Mix for PowerPoint. It is a free add-in for PowerPoint
for creating and sharing interactive lessons online.
This add-in is built for instructors. Microsoft Office
Mix also tracks usage of the presentation by students,
giving instructor analytics on data; like which
students accessed the mix, how many answers they
got right and how much time they spent on each slide.
Microsoft Office Mix for PowerPoint was used for
aiding students in self-assessment.
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Analytics provided by Microsoft Office Mix

= PowerPoint Slide Summary- Number of visitors,
number of views, average time spent per slide,
percentage correct answers per slide (applicable if the
slide has quiz), number of attempts to solve the quiz

* Quiz - Number of views, time taken to complete
the quiz, percentage correct, number of attempts

= Viewer Statistics - Slide progress percentage,
number of quizzes and polls taken, percentage correct,
overall time spent

2.2.2 Role of Microsoft Officein OBE

The foremost goal of OBE is to transform the
education environment from teacher-centered to
learner centered thereby empowering students in
being better engineers [6]. It is the OBE approach that
facilitates acquiring of skills by students that are
needed in the 21st century workplace [7]. However,
some of the key skills that a workplace demands are
functional literacy, scientific literacy, technology
literacy, information literacy & effective
communication and they are categorized under digital
age literacy These skills are listed as minimum set of
graduate attributes (GAs) by NBA, India [5].
Productivity suite or office automation tools like
Microsoft Office plays a pivotal role in preparing
students in acquiring digital age literacy skills that are
unavoidable for the 21st century workplace. Hence,
the potential of Microsoft Office to promote the
acquisition of 21st century digital age literacy skills is
tied to its use as a tool for raising the educational
quality, including promoting the shift to OBE.

Advantages of using Microsoft Office for OBE are
a. Office Online has the potential to nurture powerful
communities of learning & connecting education

systems.

b. PowerPoint with Office Mix can empower
relevant, personalized & engaging learning

c. Excel & PowerPoint with Office Mix can give
instructors greater insights & moretime

d. Excel, Word & Outlook can enable effective
academic monitoring & reporting
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e. Office as atool can assist in continuous
improvement through evaluation and reflection.

3. Literature Review

Assessment/feedback analysis and evaluation of
outcomes are essential elements of OBE. However,
the collection, aggregation and analysis of these two
elements is a complex, time-consuming and labor-
intensive process which is mostly paper-based [3]. An
analysis made by Jasma Balasangameshwara [16]
concludes that use of ICTs for OBE decreases the time
spent by the faculty by almost 75% in analysis of
courses outcomes. The University of Alberta,
Edmonton, Canada estimated an overall analysis time
of 16,000 man/hours for nine of their engineering
programs [8]. According to Bill L.P. Lee and Stephen
Mak there has been limited study on use of ICT for
supporting OBE. Hence, there is a need for integrating
use of electronic processes and ICTs into the
application of OBE. Walid Ibrahim et al. ] in their
article entitled “A Web-Based Course Assessment
Tool with Direct Mapping to Student Outcomes”
published inthe year 2015 reported that there are only
few develo pments on ICTs for effecti ve
implementation of OBE [9], [10]. Lee et al have
presented a web-based academic records tracking
system for OBE. The key features of the work include
teaching/learning activity management, assessment &
reporting. However, most of these systems are not
available for public use or have been designed in an
ad-hoc way fulfilling the needs of a specific
institution. Hence, there is a need for making use of
existing ICTs for effectively practicing OBE.

Tables 3 & 4 provide details of state-of-art OBE
ICTs and their drawbacks respectively [12], [13].
Fromtable 3 & 4 it can be concluded that an institution
needs to consider a variety of factors before deciding
to adopt or migrate to a new OBE ICT [12], [13]. The
factors include but not limited to[12], [13]

« Institutional needs and requirements
« Situational factors & infrastructure [14], [15]

» Adaptability to institutional change management
issues

» Complexity and sustainability

» Usability &cost
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* Ability forcustomization

» Data security and access depending upon
institutional policy

» Accreditationpolicies
« Level of automation
« Time Investment

Due to the recurring nature of OBE approach, it is
very unlikely that an institution finds a single OBE
ICT that can take into consideration all of the above-
mentioned factors. Also, OBE ICTs have features or
processes that may not be required by the institution or
follow a rigid structure that may prevent the level of
automation that can be achieved through its use. In
other words, an ICT for OBE should be tailor-made
for every institution which may not becost-effective.
Hence, there is a need for incorporating ICTs into
OBE ICTs that are used regularly. Productivity suite
like Microsoft Office is an example of daily used ICT.

4. Methods &Materials

The article entitled “The Role of Information and
Communication Technologies in University Students'
Learning Experience: The Instructors' Perspective”
has used exploratory factor analyses & regression
modelling for measuring the university instructor's
perceptions of pedagogical use of various ICTs to
demonstrate that effective use of Microsoft Office are
perceived by instructors to not only significantly
contribute to student's learning but also drastically
reduce the time required for data collection & analysis
[11].

Hence, this article has investigated the use of
Microsoft Office 2016 to design & develop a system
called MOMEE for multi-level monitoring of
outcomes at both course level & program level.
Keeping in mind the published articles on the benefits
of ICTs for OBE, an attempt has been made to
compare the strengths of the MOMEE in terms of
features, suitability & cost with other OBE ICTs,
particularly in analysis of the data generated using
OBE.

Table 5 maps the Microsoft Office tool name to each of the OBE component and tasks of NBArelevance.

Table 5 : Mapping OBE Components to Microsoft Office Features & Tasks of NBA Relevance

S| OBE Office
NO‘ Compo Classification Explanation Tasks 2016 Tool
) nent Name

1.1 Multi-Level CLOs creation, mapping & l.CoIIegtlon Interface
Capacity & Mapping assessment at course, 2.Mapping Lessonsto
program & institution level. Units
3.Mapping CLOs with
Lessons
4.Mapping CLOs with Excel
1. CLOs Archiving in a searchable COs Word
1.2 Outcomes repository available forall 5.Mapping COs with .
: . - OneDrive
Repository levels to incorporate into POs
rubrics & assessment 6.Lesson Plan &
Schedule
7.Mapping Assessment
Questions to CLOs
2.1.1 Rubric | Quick, easy creation & easy
2.1 Generation accessibility of rubrics &
Rubric- & adding of outcomes from 1.Collection &
o . . . . Excel
Based | Customizati repository into rubrics Evaluation Interface .
Assessm . PowerPoin
Assessm on 2.Mapping Blooms
2 ent ent Archiving into a searchable Level toAssessment ¢
' Feedback 2.1.2 Rubric . . . OneDrive
ReDositor repository available to all Questions Excel
pository program members
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S| OBE Office
NO‘ Compo Classification Explanation Tasks 2016 Tool
) nent Name
22 Direct & Indirect | "eOrPOration of various
Assessment Methods yp .
methods for achieving
CLOs
3&4.1 Reporting at program,
Multi-Level course & institution level
Reporting 1.COs Measurement
Measure 3&4.2 Lo . 2.POs Measurement
3.| Outcom Tabular Reportl[ggljlrarc?cs)tr(r)nmlzable 3.% CO Attainment
es Reporting 4. % Blooms Usage per
3&4.3 CoO
3&4 . S . 0 . Word
Analytic Graphl_cal Reporting in graphical form 5. % PO Attainment Outlook
Reporting
S Excel
3&4.4 On- .
Reporting as and when
Demand required
Reporting
4 ArE)a;%/;e 3&4.5
Custom- Creation of custom-groups
Group and reporting
Reporting
Interface for collection of Excel
Remedi 5.1 Collection Interface | remedial plzan and follow- Word-
al Plan _Up Automated Highlight of | PowerPoin
. . Connectivity with other oI
5. & 5.2 Reporting Engine Revealed Deficiencies t
OBE components .
Follow — - through Analyze Data OneDrive
. Archiving of remedial plans
Up 5.3 Remedial-Follow .
up Repositor & follow up into a
P Rep y searchable repository
. 6.1 Collaborative Workplace for collaborative activities Office
Active Workplace online
6.| Learnin | 6.2 Web Conferencing Facility for web based conferencing -
- — - - OneDrive
g 6.3 Collaborative Archiving into a searchable repository of collaborative
S - L Excel
Activities Repository activities
Audio/video & lecture
7.1 Upload Interface notes upload facility .
— - 1.Lesson Plan OneDrive
Course Archiving of lectures into a
7 Delivery searchable repository 2.Lesson Schedule word
7.2 Lecture Repository ; 3. TeachingDiary OneNote
available across the
institution
4.1 Momee Methods repository directories at the program & course level

4.1.1 Multiple Automated Repository Creation
(MARC)

The batch file (.bat) file has been used for
automating the process of creating repository
directories on OneDrive. Microsoft OneDrive has
beeninstalled onthe local hard disk and a hierarchy of

JEET

created using the batch file. Changes to files and
folders on desktop OneDrive automatically gets
synced to the cloud thereby enabling anytime
anywhere access to data. Batch file creation should be
preferably performed by the institution OBE
administrator. The batch file contains commands for
creating multiple repository directories & sub-
repository folders in one go or click.
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4.1.2 Automated Access Permission Creation for
OneDrive Repositories at Various Levels (AAPC)

Custom groups for contacts has been created using
the URL people.live.com -> new group-> specifying
suitable group name & adding member email IDs. The
folders or files on OneDrive can then be shared among

permission. Two types of access permissions are
supported on OneDrive web app namely view only

and edit. View only permission is like read access and

groups by specifying the group name and access

4.1.3 MOMEE - Mapping Office 2016 features to OBE Components

Table 6 : maps the Microsoft Office 2016 features to OBE components.

edit is similar to write access permission. Grouping
contacts based on the required access permission
speeds up the process of manually assigning access
permissions to individual contacts for folders or files.

S| Office
No. Feature Name OBE Components AL T,
Name
1. Flash Fill CLOs, Assessment/Feedback
2. Recommended Charts Measure Outcomes & Analyze Data
3 Recommended Pivot Tables CLOs, Assessment/Feedback, Remedial Plan &
Follow-up
4, Quick Analysis Measure Outcomes & Analyze Data
5. Timelines Active Learning & Course Delivery Excel
6. New Functions Measure Outcomes & Analyze Data
| Data Models &
7 Relationships All
8 Quick Reports with Power All
' View
One-Click Forecasting Measure Outcomes & Analyze Data
Modern Style Interface -
11 Start Screens & Touch ]
' Screen
12. Embed to Web Page All
13. Apps for Office All Microsoft
14 | Sharing, Syncing Across All Office
' Devices & Cloud Support
15. Present Online All
16. Smarter Collaboration All
17. Tell Me Box Al
18. PDFs Editing All
19. Mail Merge All Word
20. Design Tab CLOs, Remedial Plan & Follow-Up
. . Word &
21. Co-Authoring & Real-Time Active Learning & Course Delivery PowerPoi
Typing nt
22, Threaded Comments Active Learning & Course Delivery P Poi
23. Presenter View Course Delivery owetr ol
24, Interactive Presentation Active Learning & Course Delivery n
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25. Audio & Video Support Active Learning & Course Delivery
Clip & Grab Web . . .
26. Information Active Learning & Course Delivery OneNote
27. | Embed Excel Spreadsheets All
28. People Hub All Outlook

Fig. 5 demonstrates the MOMEE implementation
process. The components of OBE are mapped to the
tools offered by Microsoft Office 2016. The numbers
1 to 5 indicate the order of implementing OBE for a

OneDrive
Course Database e Assessment
Database

Word & Excel

| Excel & PowerPoint I

Course Chapters I ' Define
syllabus & Lessons | m Assessment
| &its Type
.
X S HAs SAs i .

L. |

mmmu
Office 2016

Excel

Feedback
Repository

Microsoft Office Mix

Fig 5 : MOMEE Implementation Process

course using MOMEE. MOMEE comes under the CPI
category. It supports for creation of assessment
elements for evaluating, analyzing and reporting
outcome-based student performance.

5. Results
5.1 Evaluation of Software Tools

The evaluation of eleven Software tools
(excluding 5In and 13Mm) was based on the scoring
criteria given by [12-13] and the number of Stars were
converted to numerical scores. The same scoring
pattern was adapted for 5In (Inpods) and 13Mm
(MOMEE) system. The assessment for 5In is based on
the hands-on experience of the author and that for
13Mmiis based on extent to which issues identified for
OBE by other Software tools are addressed. From the
scores tabulated in Table. 7, 7Ch scores the highest for
features with a score of 36 followed by 13Mmwhich
scores 33.

Table. 7. Evaluation of Software Tools Based on Features

Evaluation of Software Tools

Customization

OBE 1 2 3 4 5 6 7 8 9 10 11 12 13
Component E | M C e | D C ClA i L W M
Classification | N 0 A L n e h 0 t S I a m
Multi Level
Capacity 3 1 2 3 3 3 3 3 3 3 3 2 3
Multi-Level
Mapping 3 1 1 3 3 2 3 3 3 3 2 2 3
Outcomes
Repository 3 2 3 3 1 2 3 2 3 2 2 2 3
Direct &
Indirect 2 2 3 3 3 3 3 3 0 0 2 3 1
Assessment
Rubric
Generation 1 1 3 2 1 2 3 3 0 0 2 3 2
Rubric 2 11 321021321 o0olol2]3]s
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Rubric
Repository 2 1 3 1 2 3 3 0 2 3 3 3
Multi-Level
Reporting 1 1 3 2 2 3 3 2 3 3 2 3
Tabular
Reporting 1 1 3 2 2 3 2 2 2 2 1 3
Graphical
Reporting 1 1 1 2 1 3 2 2 1 1 1 3
On-Demand
Reporting 1 1 3 1 2 3 3 2 3 3 2 3
Custom-
Group 1 1 3 1 1 3 2 1 3 1 1 3
Reporting
Total Score 21 14 25 32 20 24 36 31 18 22 | 26 25 33

5.2 Cost Comparison

=1) and or open source (score =2), license (score =1).

The scoring system for cost comparison is based  The table below summarizes the cost based on the
on whether the ICT is free (score =2), not free (score above-mentioned criteria.

Table 8 : Evaluation of Software Tools Based on Cost

II(E)T ICT Name Cols:)téllfs'l(')IrE] or Subscription Type Cost Weightage
1En. Entrada 4
Free
2Mo. Moodle Open-Source 4
3Ca. Canvas FTE-Scaled ($28) 3
del. eL.umen FTE Scaled Yearly License 2
5In. Inpods
6De. Desire2Learn 2
7Ch. Chalk & Wire 2
8Co. CoursePeer 2
9AL. Atlas Curriculum Mapping 2
10iS. iSeek Supercruncher 2
11Li. LiveText $80-98 2
12Wa. Waypoint Outcomes FTE'S;%I)Ed ($12- 2
13Mm. MOMEE usingzlgllicérosoft Office $ 49.86 2

5.3 Suitability Comparison

listed in [12 & 13]. The scores computed in Table. 10,
attempts to address the issues of suitability in 13Mm

Table 9 provides the scoring criteria for System have been successful, in obtaining a score of
suitability. The scoring of suitability criterions was 17 out of maximum 18.
given based on the disadvantages of the software tools
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Table 9 : Suitability Comparison Metric

Score
1 2 3
Requires expertise for design .
. o Does not require
Complexity and development of majority of expertise for use -
the processes

Lacking customization on many | Lacking customization on

Suitability
Criteria

Customizability Fully customizable

processes Some processes
Basic adaptability to changes in
Adaptability institutional needs and Fully adaptable -

requirements
Not user-friendly or confusing

Usability User-friendly -

interface
Level of Many processes need to be Some processes need to
Automation manual be manual Fully automated
. . . . . . e Integration with
Integration Evidence on integration with Integration with limited LMS vendors or
. . LTI
with Third- other LMS vendors not present apps or custom or only . .
Party Apps or cannot be integrated API & API integration
support
Online/Offline SaaS Self Self or SaaS
Table 10 : Evaluation of Software Tools Based on Suitability
ICTID
Sl Suitability 112 |3 |4 |5]6 7 8 [9 |10 |11 | 12 13
No Criteria EIM|C | e]l S ClA L | W M
njlo alL|n]e h olt |S [ a M
1. Complexity 2 |1 |1 12 |2 ]2 2 2 |2 2 2 2 1
Customizabilit
2. y 2 |3 |1 |1 |1 ]2 1 2 |1 1 1 1 3
3. Adaptability 112 |11 |1]1 1 111 1 1 1 2
4, Usability 2 |1 12 12 |2 ]2 2 2 |1 2 2 2 2
Level of
5. Automation 1 13 |1 ]2 |2 )1 1 2 |1 1 2 2 3
Integration
6. with Third- 2 |3 |3 12 |13 3 3 11 2 3 3 3
Party Apps
7. Online/Offline |2 |2 (1 |3 |1 |3 1 11111 1 1 3
Suitability Weightage | 12 | 15| 10| 13 |10 |14 |11 |13 |8 |10 |12 | 12 17

5.4 Overall Weightage Comparison in table Table 11. As expected, 13Mm has scored
the highest score of 52 and ranked one as
An overall comparison of scores compared to other OBE software systems.

computed for Features, Cost, Suitability is given
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Table 11 : Overall Evaluation of Software Tools

sl ICT Feature Cost Suitability Overall
No. ID Weightage | Weightage | Weightage Weightage | Ranking
(Max 36) (Max 4) (Max 18) (Max 58)
1 1En. 21 4 12 37 9
2 2Mo. 14 4 15 33 11
3 3Ca. 25 3 10 38 8
4 del. 32 2 13 47 3
5 sln. 20 2 10 32 12
6 6De. 24 2 14 40 5
7 7Ch. 36 2 11 49
8 8Co. 31 2 13 46 4
9 9AL. 18 2 8 28 13
10 10iS. 22 2 10 34 10
11 11Li. 26 2 12 40 5
12 12Wa. 25 2 12 39
13 13Mm. 33 2 17 52
5.5 MOMEE System Snapshots listed in table 6 are considered procedures by the
MOMEE system. The MOMEE system has
The features of Microsoft Word, PowerPoint, extensively exploited the macro feature provided by

Microsoft Office, Office Online, OneNote & Outlook Office 2016 for automating the routine & repetitive

Subject Advanced Computer Archrecture
Subject Code: 10C574

Pcmnm'sme« 72
TSR T AT e

sy |~ .i oy T
ar

tasks of OBE.

Computer Science and Enginesring

,. Course Outcome Mo of Lessons Lotraing Mode Count of Bloom's
Unit 1-... CO1. Apply computer design funds... 4 s 13 ] Active Learning Level
Unit 2-... CO2. Implamant pipeline foe » given.,., No. of CLOS v Active/Collaborative Lear...
Unit3_. €03 WP for deslg... ,
Analyze compiler deslg. 12 ) 3 o1 o5 = Collaborative Learning ;
Unitd .. CO4. E: " for &0 .
ot seheduing & il 5 !
UnitS . COS.Map TLP to the functioning of . §
Bloom’s Level - Performance Criterla A, © 5 »
Unité .. COS. Review memory heraechy -
Aopiication 0
Unit7 ... CO7. Analyze design of memary hie.. Ansivve foaly Aot
Units .. COS. Evaluate hardware & software... | Link to tutorial material : -~
htp.//nptelacin/courses/106102062/ Boon's Lewt +
| Dota By - Asendsoce Regter | | Data Entry - Lewscm Schedule | | Data Entry - Schedube Devision | | Dots Besry - IA Maks | | Data Bty IA Quesion Buck |
| Data Wotry - Course Desgn. | | Dota Faomry - Stsdent Fecdback. | | Dots Entry-Remod Man | | Dun Batry-FollowUp | | Asendance & Learsng Analytics |

Fig 6 : MOMEE Course Design & Enhancement Dashboard
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The Excel 2016 part of MOMEE system has nine
Dashboards, namely Course Design & Enhancement,
Course Learning Outcomes, Act/Collab Learning
Process, Assessment Summary, Feedback Summary,
Measure Outcomes, Analyze Data, Remedial Plan and
Follow up. These are in line with components of OBE
as explained in the introduction section of this article.
Data entry and analytics (dashboard) for each of the
OBE components has been separated into different
worksheets. There is one to many mapping between
the data entry worksheets and analytics worksheets
also called as dashboard in the MOMEE system.
Hence the instructor has to input the data as and when
they are generated in the data entry worksheet and
view the results in their respective Dashboards. Fig. 6
to Fig. 9. present the snapshots of some of the

Coursc Learning Outcomes Summary

dashboards used by MOMEE system.

Fig. 6 shows the snapshot of “Course Design &
Enhancement” dashboard. The data for the dashboard
is present in “Data Entry — Course Design” tab as
shown in Fig. 6. The dashboard is developed using the
slicer feature of Excel 2016.

Fig. 7. Presents the “Course Learning Outcomes”
dashboard. The dashboard is designed using Excel
2016 pivot tables and dynamic charts. The pivot table
categorizes the learning outcomes into fundamental,
industry relevance and examination for the mentioned
Bloom's level. The data for this dashboard is obtained
from the “Data Entry — Lesson Schedule” tab as
showninFig. 6.

CLOs Bloom's Usage

= 14
Pipeline Hazards 2 2 12
Quantitative principles of computer design 1 1 8 10
Trends in power in Ies 1 1 S8
s
Trends in Technology 3 3 £ 6
Exploit ILP using Multi-Issuc, dynamic 5 5 8 4
scheduling & speculation 2 l .
z 0 — —_ — — -
¢ £ £ ®l & s £ g e s ¢l & g s
& 2 2 3 ¥\ & 2 4 vl 2 = s £ 2 3
g : 5 3 E 8 5 s § E 3§ 8
z < 3 § & < 3 % ) 2 5 < 5|3
Grand Total 42 8 27 77 -3 g £ 2 = 2 g 2 g 2 2
s
S 8 S

1 2 6 3 a
Unitwise Bloom's Level

unit Y Bloom'sLevel Y

Fig 7 : MOMEE Course Learning Outcomes Dashboard

Remedial Plan Summary

CO No. = T
[cor | coz | cos
[coa | cos |

Percen... = T,

Assessment... = T

‘ Direct Assessment ‘

‘ Indirect Assessment ‘

Remedial Action = T

[ Intra-Concept Relationship Map

‘ Self-Assessment Online Quiz

‘ Syllabus coverage pace alteration

‘ Syllabus coverage pace alteration and more prominence to portions important from Indust...

[ 33% || s6% | ~
| 61% || 62% |

Remedial Action Type = T

‘ Formative Assessment ‘

‘ Teaching/Learning Process ‘

l Repeated the same topics for more than one session. This was due to unavailability of stud... ‘

| 72% || 76% |
v

| 08-sep
| 10-Sep
| 15-sep
| 22-5ep

| 26-sep
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Not EngagedDate 7~

T MakeUp Date
[ 18-Aug

| 29-Aug

| 23-5ep

| 24-5ep

|
|
{ | 01-sep
|

Session Schedule Deviation
T. Unit = W Remarks = T

‘ I 3 H 6 I [ Faculty on Leave. Class ... ‘

‘ ‘ IA Commensement fro... ‘

‘ . ‘ Karnataka Bund ‘
Schedule Deviati... 7= T. —

‘ ‘ Mass Bunk ‘
[en || ne |

‘ ‘ Placement Drive ‘

Fig 8 : Remedial Plan Dashboard
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FollowUp Summary

CO No. =

Remedial Action Type 7=

Remedial Action

[con co2 [cos

l Blended Learning l

Repeated the same topics for more than one session. This was due to unavailability of stud...

l Teaching/Learning Process l

Syllabus coverage pace alteration

Percentage = Remedial Action Sta... Y=

l
[ Self-Assessment Online Quiz
[
l

Syllabus coverage pace alteration and more prominence to portions important from Indust...

| st ]

l Unsuccessful I

Remarks

l Students attempted the online quiz

l Students did miss important topics due to placement drive

Fig 9 : Follow Up Dashboard

Fig. 8 presents that “Remedial Plan Dashboard”
which is designed using the slicer feature of Excel
2016. The dashboard takes data from the “Data Entry-
Schedule Deviation” tab & “Data Entry — Remedial
Plan” tabas showninFig. 6.

Fig. 9. Presents the “Follow Up” dashboard. The data
for the dashboard is obtained from “Data Entry —
Follow Up” tab as shownin Fig. 6.

6. Discussion

The system MOMEE was developed by the author
to address the challenges faced by the instructor and
educational organization as detailed in the
background, motivation & literature survey sections
of this article. Also, MOMEE demonstrates the ease
with which repetitive tasks can be carried out by any
instructor intending to take up OBE as a routine. The
issues that were attempted to be addressed while
developing MOMEE system were those identified by
[12] & [13] for eleven software tools mentioned in
Table4 (excluding Inpods 51n). The scoring system of
[12] & [13] depicted as stars, were converted to
numeric scores to make them amenable for
comparison with 5In (Inpods) and the estimated
scores allotted for 13Mm (MOMEE). Though an
attempt was made to address most of the issues,
MOMEE could not score maximum inany of the three
criteria, namely features, cost and suitability
weightages and was able to obtain only 90% of the
maximum score of 58. The reasons for this shortfall

are indicated in the evaluation criteria tables 7-11.
Despite these reasons, MOMEE has an estimated
suitability score of 17 and an estimated overall score
of 52, which are the highest scores compared to the
remaining 12 OBE tools.

However, this estimated shortfall of 10% in overall
score is masked by the advantages in suitability
criteria the MOMEE system provides for an
engineering instructor intending to incorporate OBE
as aroutine. One of the main advantage is that the data
entry required for MOMEE is as per the norms of the
college and the university and tedious and repetitive
tasks of analysis and management & monitoring of
continuous improvement are managed by this system.

This system needs to be evaluated by interested
instructors intending to use OBE. The system is being
made available as a free software for any engineering
institution which is willing to use it and have upgraded
legal versions of MS Office. As it is based on Excel
2016, it is amenable for changes that are required
specifically for educational institutions, based on their
vision and mission. It is expected to become a handy
tool for the instructors in managing their time not only
for OBE, but also for other academic and research
activities.

Conclusion

OBE, as an education model, lays a strong
emphasis on meeting the outcomes of a teaching/
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learning program. Assessment/feedback analysis and
evaluation of outcomes are essential elements of OBE
and the collection, aggregation and analysis of these
two elements are complex, time-consuming and
labor-intensive process which is mostly paper-based.
The Indian NBA recently introduced a new process,
parameters & criteria for accreditation, which is as per
the best international OBE practices. Though there are
many software for OBE, they have many issues that
need to be addressed for incorporating OBE as a
routine activity. These were considered for
developing an Excel based system, named MOMEE.
Also, MOMEE uses the latest Office 2016 features
listed in table 6. An analysis of this system indicates
that it has highest overall score of about 90% and
appears to be most suitable compared to other twelve
software analyzed. By reducing the tedious and
repetitive tasks of analysis and monitoring of
continuous improvement, this system is expected to
become a handy tool for the instructors in managing
their time not only for OBE, but also for other
academic and researchactivities.
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