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1. Background
Maharashtra Knowledge Corporation Limited (MKCL) has been implementing a
Maharashtra Statewide IT-Literacy training program over last five years under its
Maharashtra State Certificate in Information Technology (MS-CIT) brand.
MS-CIT is a 132-hour (3 month, part-time) course in IT literacy in English/ Marathi /
Hindi medium offered at more than 3000 Authorized Training Centers (ATC’s) of
MKCL spread over all 35 districts and 358 tehsils of the state spanning urban and rural
areas.
MS-CIT has emerged as a de-facto standard in IT Literacy in the state and more than 2.6
million learners have undergone this course over last five years. The response to this
course is steadily increasing over the years.
While managing and maintaining the speed of massive quantitative expanse on a large
geographical scale of about 3, 00,000 sq. k.m, MKCL has implemented several measures
for quality improvement. Some of them are enlisted below:
1. Novel Curriculum and its continuous upgradation in response to emerging trends
in technology and market and exceeding international benchmarks in IT literacy
2. A continuously evolving and highly illustrated book to each learner with unique
instructional design as its core strength.
3. A continuously evolving (ver 23.0) interactive multimedia tutor powered by
MKCL Learning Management system LMS with rich voice over in English /
Marathi / Hindi for IT skill-building in a learner-centric paradigm
4. Quarterly quality assessment of all Authorized Training Centers (ATCs) for
ensuring quality of infrastructures, power conditioning, hardware, software and
networking infrastructure and academic environment
5. A fully web-based management framework for management of Learner life-cycle
from admission to certification and management of ATC life-cycle from ATC
Registration, ATC Renewal, ATC Quality Assessment to ATC accounting and
share disbursement through net-banking accounts
6. Wider and transparent availability of recent and vital information of all aspects of
this entire activity on MKCL Website to all stake-holders and public at large.
7. An online supervised examination system at about 1000 Online Examination
Centers in the State leading to instant eCertificates with randomized, personalized
and automated skill-tests as well as multiple choice tests through an independent
governmental examining authority.
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2. Problem Definition
In addition to all these significant measures, a major initiative was also launched for
assessment of skill mastery of about 10,000 trainers who work in this large privatepublic-partnership network.
The problem was how to conduct a meaningful assessment leading to certification:
1. of a large number of trainers
2. at affordable cost
3. with high quality, reliability and trustworthiness
4. with widest accessibility over metropolitan, urban, semi-urban, rural, tribal, and
hilly areas of the state
5. in shortest possible time of 3 months
6. in a mass-personalized manner leading to personalized assessment rather than
mere mass-testing so as to offer developmental inputs to the trainers
All these six problems were required to be solved simultaneously. An eLearning
technology-mediated approach was the only inevitable pointer to solve this complex
problem.

3. eLearning Technology Mediated Approach
MKCL, therefore, devised a unique assessment model of Online Certification Test
(OnCeT) and designed and developed an enabling technology platform for it in the form
of MKCL’s Online Evaluation Framework (OEF).
We shall now describe the
1. MKCL’s OnCeT Model for Certification of IT Literacy Trainers
2. MKCL’s Online Evaluation Framework
3. IT Infrastructure utilized
4. Difficulties encountered and solutions designed during the implementation phase
5. Spin-offs and future directions

4. MKCL’s OnCeT Model for Certification of IT Literacy
Trainers
Online Teachers’ Certification program (OnCeT) has been launched to examine the
skills and competencies of the Trainers of IT Literacy for using various application
software tools effectively and efficiently, through a set of assignments and thereby
evaluate the level of their mastery on the subject matter so as to bring about overall
improvement in quality of academic delivery of the course.
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4.1

Evaluation Pattern

OnCeT comprises of EIGHT unsupervised weekly Tests and a Final Supervised
Comprehensive Online Examination at the District Location.
o Type of each of the eight tests includes: Practical test and Objective type online
tests
o Each Practical Test comprises of THREE assignments which are to be solved in
unsupervised environment and submitted in ONE week’s duration and passing
threshold is at 50% marks
o Each of the Objective Tests shall consist of 30 questions to be solved online in a
single session of 45 minutes
o Maximum one week delay in submission may be allowed with 20% de-rating of
score, thereby requiring 62.5% marks for passing instead of 50%.
o Eight tests have a weightage of 80 marks and a final Supervised Comprehensive
Online Examination has a weightage of 20 marks. .
o Details of the topics and type of each of the EIGHT tests are given below:

Test
1
2
3
4
5
6
7
8

Topic
Word processing
Spreadsheets
Presentation Graphics
Database management
systems
Internet
Windows operating
system
Personal Information
Managers
Multimedia, Graphics,
Artificial Intelligence

Total No. of
Type of the test assignments
Practical
3
Practical
3
Practical
3
Practical
3
Practical
Objective

3
-

Objective

-

Objective

-

Table 1
o

Final Supervised Comprehensive Examination at District Location consist of one
Assignment and one Objective Test
o Examination pattern: Practical and Objective type online test
o Duration: 1.5 hours (1 hour for practical and 30 mins for online objective
test)
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4.2

Evaluation: A Learning Experience

Evaluation has a key role to play in the process of learning. Evaluation can be
transformed into an enjoyable learning experience by experimenting different types of
questions based on individual’s learning path.
In all the interim assignments of OnCeT, various skills and competencies of the trainers
at various levels have been tested, viz: Knowledge, Comprehension, Application of
knowledge and Analysis.
While designing the assignments, Bloom’s taxonomy has been followed as it is widely
accepted for categorizing levels of abstraction of questions that commonly occur in
educational settings. The assignments of OnCeT Supervised Comprehensive Examination
have been designed by following the final stages in Bloom’s taxonomy viz: Synthesis and
Evaluation / Judgment. Also, instead of testing differential skills in a specific feature of
application software (say word processor) in an isolated manner, application of skills in
integral form across various features of various application softwares was chosen to
complete a real-life case-study.
The comprehensive Online Evaluation Framework designed and developed by MKCL
has been used to make the assignments available to the trainers in personalized form,
evaluate them and offer personalized corrective feedback, thereby, offering the trainers
an enriching learning experience while undergoing the certification process.

5. MKCL’s Online Evaluation Framework
MKCL’s Online Evaluation Framework (OEF) is a collaborative framework that
facilitates Online Assignment Management and conduct of Objective Type Tests with
various types of questions.
Components of the entire Online Evaluation Framework are as follows:
1. Assignment Management System
2. Objective Evaluation System
3. Question Repository Manager
4. Result Generator
5. System Controller
6. OEF Accountant
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Figure 1
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5.1
•

•

•

•

Assignment Management System Features
Authenticated Personal Interfaces: Online Assignment Management System offers
authenticated personal interfaces for Trainers, Subject Matter Experts (Faculty),
Evaluators (Assistant Faculty), Tutors (Lab Instructor) and administrators. This has
been designed and developed with an integrated approach to enable the Subject
Matter Expert (Faculty) to post assignments for the trainers based on the course
structure.
Assignment Randomization: By using the feature of randomization, a set of
assignments can be prepared and various assignments can be given to multiple
trainers randomly.
Submission and Evaluation: Trainers can download, complete and then submit the
assignments online for approval and feedback from the assistant faculty or local tutor
which after approval are made available to the evaluators. This functionality is
optional and in case of Supervised Final Examinations, assignments can directly be
routed to the Evaluators for final evaluation.
Workflow: The automated workflow in the system keeps track of every assignment
of individual trainer. Framework also offers the facility to the trainers to get the
assignments evaluated from best of the evaluators.
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System Work Flow

Figure 2

5.2
•

•

•

Objective Evaluation System Features
OEF also has an inbuilt engine to conduct Objective Type tests with functionality
offered to evaluators to frame variety of questions to test the trainers.
Different types of questions include Multiple choice single correct, Multiple choice
multiple correct, Match the following, Fill in the blanks, Picture Identification, Jigsaw
puzzle, Crosswords, Hotspots, Second Level Reasoning and Concept Map.
By following international QTI standards prescribed by SCORM, to maintain the
question repository, different question parameters are stored, viz: difficulty level,
type, marks, and associated learning unit.
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•

•

•

Continuous up-gradation of the question repository enables the question paper
setter to go for varied combinations while designing the paper structure. Also,
framework supports random paper generation.
Trainer authentication features such as photograph and signature display on the
screen are also best supported by the system.
Some of the important distinguishing features include test attempt record, result, and
crash and recovery system.

System Workflow

Figure 3
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5.3

OnCeT Process Flow Using Online Evaluation Framework

Figure 4
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Figure 5
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Figure 6
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5.4

System Interfaces

Admin’s login: Admin creates users to perform specific role. With the specific user
name and password provided by admin, the users can access OEF.

Figure 7

Work Distributor’s Login: Work Distributor allocates the work to the Subject Experts
(Faculties) and Evaluators (Asst. Faculties). While giving the assignments for Evaluation,
Work Distributor decides the number of assignments to be given to one Evaluator.

Figure 8
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Subject Expert’s Login: Subject Expert can post the assignment for various topics using
the interface. While posting the assignment, s/he can set the Start and End dates,
Extended date if any, Maximum marks, No. of Re-submissions allowed etc.

Figure 9

Evaluator’s Inbox: Evaluator can download the solved assignment submitted by the
Trainer and can Evaluate the same. After evaluation, s/he can enter the marks and
personalized corrective feedback for that assignment.

Figure 10
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Trainer’s Inbox: Trainer can get a set of assignments to be solved in his/her inbox along
with the reference material available for download for each assignment. Using the same
interface, solved assignment can be submitted, marks allotted and corrective feedback
given by the Evaluator can be seen.

Figure 11

Trainer’s Interface for Objective Test: Trainer can access all the objective Tests by
using this interface. Upon selecting any Test paper, trainer can view the Start and End
Dates, duration of Test, Total Questions etc...

Figure 12
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Trainer’s Result sheet: After the evaluation process is complete, the Trainer can get the
Result sheet in his/her Login. The Result sheet will have the Marks obtained out of
Maximum in each topic and also the final percentage of marks and Final result.

Figure 13
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6. Technical Infrastructure Utilized

Figure 14

With reference to the Figure #14 the Technical Infrastructure required to conduct OnCeT
is as follows:

6.1

IT Infrastructure Utilized

6.1.1 MKCL's Server Infrastructure:
The OnCeT application is hosted on 2 powerful Servers at the ISP in Data Center with
back-up recovery and mirroring facilities. One hosts the web server component while the
other hosts the database. These Servers are protected by a Firewall.

•
•
•
•
•

6.1.2 ATC Server Configuration
Intel P IV 2.0 GHz ,Intel Celeron 2.0 Ghz or AMD Athlon 2000 or above
512 MB RAM upgradable to 2 GB
80 GB Ultra SCSI-3 / SATA hard disk
Windows 2003 Standard Server with CAL Licenses
Anti Virus Program
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•
•
•
•
•
•
•
•
•
•
•
•

•
•

•
•
•

•
•
•
•
•

•
•
•
•
•

6.1.3 ATC Workstation Configuration
Windows XP
Intel P IV 1.3 GHz , Intel Celeron 1.3 Ghz or AMD Athlon 1300 or above
40 GB IDE / EIDE Hard disk
256 MB DDR RAM
10/100 BaseT PCI Ethernet
Sound Card
2 Serial, 1 Parallel, 2 Universal Serial Bus ports
101/104 PS2 Keyboard
Three Button Mouse
Headphones
14 “ SVGA Monitor or above
Anti Virus Program
6.1.4 ATC Networking
Ethernet 10/100 BaseT Switch (8 ports)
CAT-5 Structured Cabling with RJ-45 connectors, Patch Cables
6.1.5 Communications and Internet
A telephone line for Internet Purpose (Dial up Connection)
Internet account from Local internet service provider
56 KBPS Dialup modem
6.1.6 Server Peripherals
Flat bed Scanner with at least 600 dpi resolution
600 dpi resolution LaserJet Printer OR Inkjet Printer
CD writer
DAT drive OR Zip Drive OR External hard disk for backup
Web cam
6.1.7 Software Tools
Tools for Hands-on sessions
Operating System: Windows XP
Licensed Versions of MS Office XP or OpenOffice.org
Microsoft MSN Messenger or Yahoo Messenger.
Web Browser (Internet Explorer version 6.0 or above)
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7. Difficulties encountered and solutions designed and
deployed during the implementation phase
(a) Failure to submit assignments on-time:
•
Several requests to extend the date of submission of assignments were
received with a justification of non-availability of time to solve the
assignments in the busy schedule of training sessions.
•
Estimated duration of the assignment solving was 3 hours excluding the
necessary learning process for completing the assignment.
•
Still, trainers found it difficult to dedicate this time for skill enhancement
Solution:
•
Considering this scenario, Extended Date of Submission was provided for the
Trainers to submit the assignment after the original end date.
•
One week extended period was given.
•
However, system of De-Rating in Marks was introduced.
•
De-Rating Process and Enhancement in OEF:
- If the assignments are submitted in the Extended Period, a fixed percentage
of marks are reduced from the marks allotted to that assignment by
Evaluator.
- This percentage of De-rating can be decided by the Subject expert while
posting the assignment in Assignment Management System
- Functionality to provide Extended Period more than once is also
incorporated in the AMS
(b) Incorrect Assignment Submission by Trainers:
Following cases in the examination phase were encountered:
•
Trainers uploaded the Question paper file in place of solved assignment file
•
Trainers uploaded the solution of some another assignment in place of the
required one
•
Partial assignments were submitted: For ex: if an assignment is based on Mail
Merge; data source and merged letters are expected to be uploaded. However,
Trainers uploaded only either of the required documents.
•
Several requests were received for allowing resubmission.
Solution:
•
Enhancement in OEF: A new feature was added in the OEF, which helps the
trainer to view the already submitted assignment.
•
If the trainer finds the submitted assignment as incorrect/ partially submitted,
s/he can Re-submit the assignment.
•
The System Admin can set the no. of Re-submissions to be allowed and also
the De-rating applicable (if any) for Re-submission
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(c) Virus Infected Assignment Submission:
•
Some of the assignments submitted by the Trainers were infected with virus.
•
During the virus scanning process at Database Server, these assignments were
quarantined and hence were removed from the server.
•
As a result the assignment file submitted was no more available for evaluation
•
Evaluators, therefore, did not get the file and had allotted 0 marks for no
submission
Solution:
•
Enhancement in OEF: As an immediate solution to this problem, a message
has been displayed in the Trainer login informing them to check their login
after 24hrs to ensure that the assignment has been uploaded properly.
•
If the assignment has been removed from server, a message “File Does Not
Exist” is displayed in the Trainer login
•
The Trainer can then re-submit the assignment after scanning the assignment
file again for virus and uploading the assignment file after removing the virus.
(d) Natural calamity like floods:
•
Maharashtra faced heavy rainfalls in the July 2006. Many of the Trainers
were, therefore, not able to appear for the test.
•
Moreover there were Power Failure and Internet connectivity failure
problems, especially in rural areas.
Solution:
•
Considering the difficult situation faced by the Trainers, Extension has been
given to submit the assignments by waiving off the de-rating of marks.
(e) Evaluators’ Performance
•
Emails asking for justification for marks allotted were received from some
trainers who appeared for OnCeT. Upon scrutiny, it was observed that some
of the Evaluators were not giving any personalized corrective feedback to the
evaluated assignments, and only marks were entered.
•
This was defeating the basic purpose of offering personalized service for skill
improvement of the individual Trainers
•
Further, it was observed that due to lack of proficiency in written English, the
feedback given by the Evaluators was not understood by many Trainers.
Solution:
1. Evaluators’ Orientation using Distributed Classroom:
•
Special sessions on Distributed Classroom were arranged to orient evaluators.
Evaluators were invited at the District Level Local Lead Center to attend the
session on Distributed Classroom. Moderation Team members and Subject
Experts interacted with Evaluators using low cost, Two-Way Voice and Data
Distributed Classroom over narrow-band dial-up Internet facility.
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•

•
•
•

Best evaluated assignments along with the corrective feedback were shared
with the evaluators.
Best performing evaluators were appreciated in the live session.
Do’s and Don’ts of evaluation were discussed and circulated amongst all.
Standard corrective feedbacks were discussed and shared so as to help them
communicate more effectively, thereby, removing the constraint of language
proficiency.

2. Evaluators’ Performance Monitoring
•
Moderation Team was constituted for random checking of evaluated
assignments
•
Criteria was defined and applied strictly to ensure accuracy in evaluation.
- Every assignment should have personalized corrective feedback
- Evaluation is completed in stipulated time and no extension has been
requested.
- No change in marks after scrutiny by Moderation Team
•
Deduction in remuneration for the assignments not satisfying the criteria
(f) Re-evaluation requests from Trainers:
•
Many requests were received from the Trainers for Re-evaluating the
assignments by email.
•
In view of the large no. of assignments being evaluated, and the no. of reevaluation requests received, the request handling and case by case redressal
caused delay in the final result declaration process.
Solution:
•
Enhancement to OEF: A new feature has been added in OEF which routes the
assignments for re-evaluation automatically, based on the criteria set by the
System Admin.
•
System Admin can trigger the Re-evaluation process by setting the criteria.
For ex: All the assignments with marks allotted less than 50 % (i.e. passing
percentage) should be re-evaluated. These assignments are made available to
the Evaluators in their Inbox.
•
Evaluator’s remuneration is linked to the Re-evaluation results. In case there
is any change in marks after re-evaluation affecting the change in the result of
the Trainer, the remuneration due for that assignment is deducted.
(g) Call Center Facility: Continuous call center support was provided to the Trainers to
handle their issues related to assignment submission using OEF
(h) SMS Gateway Facility: Integrated SMS Gateway technology was used extensively
for instant communication and follow up with Evaluators
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8. Spin-offs and future directions
•

•

OnCeT Model was found to be generic and can be replicated for conducting IT based
Certification Programs by best using the configurability and customization
capabilities of the system
Online Evaluation Framework can be used for students of the Universities / Colleges
offering Distance Education programs. OEF can cater to the needs of the Students
undergoing these programs by offering them an access to interim assignments and
also the corrective feedback by remote evaluators.

9. Statistics
About 12100 teachers (who appeared for OnCeT), 67 evaluators have contributed to the
successful implementation of OnCeT program and more than 180000 assignments have
been submitted and evaluated so far. Event wise description is given below.
•

Event wise Applicants and Assignment Statistics

Events
(April 2006 to June 2007)

No. of Teachers
Appeared

Event 1
Event 2
Event 3
Event 4
Event 5
Total
Table 2

6760
1818
863
1998
698
12137

•
•
•
•
•

•

No. of Assignments
Submitted and
Evaluated
108160
29088
13808
22328
6797
180181

No. of MKCL Experts: 4,
No. of MKCL Developers for Customization and Maintenance of OEF: 3
No. of MKCL System Administrators: 2
Total No. of evaluators: 67
No. of examination centers for conducting Supervised Comprehensive Online
Examination: 42
No. of authorized training centers from where the Teachers appeared for OnCeT:
3002
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10. Conclusion
OnCeT has become a Case Study for its unique methodology for skill testing, quality of
the assignments, huge number of uploaded assignments, functional use of state-of-the-art
eLearning technology frameworks by thousands of grassroot trainers spread over the state
of Maharashtra, and moreover, the characteristic collaborative effort of the Evaluators to
offer personalized corrective feedback to the trainers.
OnCeT program, thus, attempts to simultaneously satisfy all the complex parameters
affecting the learning services, viz: low cost, high quality, high speed, high touch, wide
access and personalized experience to masses.
In essence Online Certification Test (OnCeT) illustrates effective functional use of
eLearning Technologies by grassroot Trainers to test their IT competencies and set an
example of avoiding the Digital Divide effectively.
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