INDIAN JOURNAL OF SCIENCE AND TECHNOLOGY

5%‘%

RESEARCH ARTICLE

Check for
updates

& OPEN ACCESS

Received: 27-10-2023
Accepted: 05-01-2024
Published: 02-02-2024

Citation: Betsurmath CG,

Mamatha HK, Chidambaram SB,
Prashant V (2024) Design,
Development and Validation of a
Digital Performance Based Appraisal
System: A Planned Approach in
Change Management. Indian
Journal of Science and Technology
17(6): 548-555. https://doi.org/
10.17485/1)ST/V17i6.2711

*Corresponding author.

dlittpublications@gmail.com,
cgbmath@gmail.com

Funding: The fund for the logistical
requirements to prepare this
manuscript was supported by the
JSS Academy of Higher Education &
Research, Mysuru, India

Competing Interests: None

Copyright: © 2024 Betsurmath et
al. This is an open access article
distributed under the terms of the
Creative Commons Attribution
License, which permits unrestricted
use, distribution, and reproduction
in any medium, provided the
original author and source are
credited.

Published By Indian Society for
Education and Environment (iSee)

ISSN
Print: 0974-6846
Electronic: 0974-5645

Design, Development and Validation of
a Digital Performance Based Appraisal
System: A Planned Approach in Change
Management

Chandrashekhar Gangayya Betsurmath'*, Hadal Kumaraswamy Mamatha?,

Saravana Babu Chidambaram3, Vishwanath Prashant*

1 Executive Secretary, JSS Mahavidyapeetha, Mysuru, 570004, Karnataka, India

2 Health System Management Studies, JSS Academy of Higher Education & Research, Mysuru,
570015, Karnataka, India

3 Department of Pharmacology, JSS College of Pharmacy, JSS Academy of Higher Education &
Research, Mysuru, 570015, Karnataka, India

4 Dean Research, JSS Academy of Higher Education & Research, Mysuru, 570015, Karnataka,
India

Abstract

Objectives: In India, the professional performance of the academic faculty
is assessed annually using Academic Performance Indicator (API) as per the
University Grants Commission (UGC), Government of India. This is a manual
model is cumbersome in filling, and time-consuming. As a planned change and
a measure to introduce technology-based platforms in JSS Academy of Higher
Education & Research (JSSAHER), Mysuru, India, we have designed, developed,
and validated digital platform technology to evaluate the annual performance
of faculty working in medical, dental, pharmacy, life sciences fraternities.
Methods: Academic Performance Indicator (API) guideline as per the University
Grants Commission (UGC), Government of India, was used to design and
develop the digital performance-based appraisal system (d-PBAS), and its
performance was validated (20% random sampling) by comparing the manual
and digital data entered by the faculty from different disciplines of JSSAHER.
Findings: The present manuscript demonstrates the designing and validation
methodology of d-PBAS. Software Development Life Cycle (SDLC) process and
Waterfall model was adopted to develop d-PBAS. The digital platform was
assessed for the performance and ranking of the faculty. More than 96%
of the users expressed satisfaction and 4% expressed dissatisfaction in d-
PBAS. Novelty: For the first of its kind in a university set up in India, JSSAHER
designed and validated the digital performance-based appraisal system to
evaluate academic performance. Since d-PBAS was developed using the SDLC
process and Waterfall model itis easy and consumes less time to enter the data.
The most important highlight is d-PBAS helps to rank the faculty performance
automatically. The design and validation of d-PBAS described in the present
manuscript are simple, robust, cost-effective, and have a go-green value.
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1 Introduction

Higher education is defined as “all types of education (academic, professional, technical,
artistic, pedagogical, long-distance learning, etc) provided by universities, technological
institutes, teacher training colleges, etc., which are normally intended for students
having completed a secondary education, and whose educational objective is the
acquisition of a title, a grade, certificate, or diploma of higher education”"). Radical
development of digital technologies boosted the online and blended learning models,
which in turn incites the need for digital services such as management information
models in higher education institutions (HEIs) ?). The teaching faculty, students, and
administrators are the key stakeholders of HEIs, nevertheless, the performance of
teaching faculty largely echoes the quality of training and skill development being
imparted in HEIs®#. Thus, HEIs pursue a systematic periodic evaluation of faculty’s
performance that helps to assess efficiency and also improve productivity using
procedures of internal quality assurance.

In India, the University Grants Commission (Regulations 2018) has provided a
questionnaire-based tool as an academic performance indicator (API) with a scoring
system for various activities involved in HEIs. The API, as per the performance-based
appraisal system (PBAS), is a multifaceted scoring system with three major categories
viz Category-I: teaching, learning, and evaluation-related activities; Category-II: Co-
curricular, extension, and professional development related activities, and Category-
III: Research, Publications, and academic contributions. PBAS tool is a hierarchical
process wherein individual faculty provide comprehensive and self-score data prepared
on the teaching, administrative, and research works carried out during a particular
academic calendar as per the UGC guidelines. The head of the department verifies
the data and forwards it to the dean/principal of the institution. The principal in turn
forwards the academic indicator data to university authority for scrutinization. The final
score gained by an individual faculty will be considered for credentials and promotions.

Although the UGC had prescribed the PBAS application with clear instructions
and scoring guidance, in many instances there were intended and unintended
humane errors confronted by universities, including application filling, scoring, and
self-reviewing and evaluation. Another important factor is time. Manual filling of
applications in a hard copy format is a cumbersome process including legibility, spelling,
mathematical errors, and chances of failing to provide important data which imposes
unsatisfied and low confidence amongst the faculty. This mandates the design and
development of a digital technology model to record, and analyze the data from the
faculty, and college(s), which in turn helps the HEIs for better planning, and financing
and improve the performance standards to reach the global level.

“Change management is the ability to implement new initiatives or adapt to a
changing external environment that takes into account the shared governance model of
higher education” ®-7), The development and implementation of digital technologies in
academia is a constructive step toward change management in HEIs®). Understanding
the importance of the API and its critical evaluation in HEIs, it is worthy to monitor
the performance of the faculty using digital technologies. This spurts an interest to
develop a comprehensive evaluation model using the digital technology platform in
JSS Academy of Higher Education & Research (JSSAHER), Mysuru, India, a deemed
to be a university under Section 3 of UGC Act 1956. The present study describes the
sequential methodologies adopted during the design, development, and validation of a
digital platform established to record and assess the faculty’s annual performance in
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JSSAHER. JSSAHER is a health and allied sciences university constituting 4 colleges, 7 university departments, and 2 schools
with 550 plus teaching faculties which stand by its unique multidisciplinary teaching model. Based on the diversity of faculties
across the university, an optimized PBAS assessment tool was developed without varying UGC norms using the Azure program
(system software framework structure), and its effectiveness is discussed in detail.

2 Methodology
2.1 Ethical Statement

This study does not involve direct interaction or biological sampling with any individual, hence ethical requirement is not
applicable.

2.2 Development of Digital PBAS Technology platform

The technology framework used to develop digital PBAS is hosted on Azure, a flagship Microsoft public cloud computing
platform, which provides seamless integration of information and digital technology services for a massive network of
computing devices, each of which was set to carry out a particular task.

The technologies used for both User Interface (faculty, head of departments, administrators, etc.) and Backend Data mining
of digital PBAS are critical in providing a seamless experience to end users, and stakeholders to manage secured storage of data.
Microsoft SQL server is used as it is tightly integrated with Azure. Since PBAS has a massive requirement for data interchange
across systems, the JSON development tool was used because it is fast and designed specifically for data interchange (Figure 1).
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Fig 1. Technology framework used to develop digital PBAS is hosted on Azure (Source: https://learn.microsoft.com/en-
us/azure/architecture/reference-architectures/app-service-web-app/basic-web-app?tabs=cli)

2.3 D-PBAS analysis

The performance of the d-PBAS model was analyzed from the individual faculty data entry and the sensitive data like
publications, conferences attended, patents, etc are imported from the transactional system of the JSSAHER ERP database
of 469 faculties across the constituent colleges and departments of JSSAHER for the academic year June 2021- May 2022. The
data capture mechanism is illustrated in (Figure 2).

As per the UGC guidelines, the faculty performance was assessed based on three categories (academic performance
indicators). Category-I: teaching, learning, and evaluation-related activities, capped with a maximum of 125 marks; Category-
II: Co-curricular, extension, and professional development-related activities, with a maximum of 50 marks and Category-
ITI: Research, Publications, and academic contributions. In the case of Category-III, the scoring is based on the number
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Fig 2. Data elements captured by d-PBAS

of research/review papers, books, book chapters, conference proceedings published, invited lectures and conference/seminar
presentations, grants and consultancy projects obtained, research students guided, etc. Thus, the score depends on the individual
faculty’s performance. JSSAHER has created a customized scoring pattern for Category-III based on the weightage of each
activity.

The digital PBAS model is validated in terms of the automated cut-off time for data entry, and 20% random sampling was
performed for comparison of manual filling and digital data. Finally, the API score obtained from all three categories is summed
up and the faculty’s annual performance was automatically ranked and highlighted in fixed colour in the platform.

2.4 End-user feedback

The Internal Quality Assurance Cell (IQAC) of JSSAHER has designed a questionnaire to evaluate the feedback from the faculty
on the broad understanding of the process of the online performance appraisal system. 157 responses recorded from different
constituent colleges and departments of JSSAHER. The content of the questionnaire includes satisfaction with the digital PBAS
model, time consumption, efficiency, and instruction provided, etc.

3 Results and Discussion

3.1 Design and validation of the digital PBAS

For the current digital PBAS platform, we have used the Software Development Life Cycle (SDLC) process and Waterfall model
to develop the system. SDLC is a process that defines various systematic stages involved in the development of software to
deliver a resilient software application. It is a disciplined approach to software development and delivering planned results.

SDLC has many phases viz starting from requirement gathering, designing, developing, testing, implementation, post-
implementation maintenance, and improvements to the system (Figure 3). We have used the Waterfall model which is a linear
sequential model as part of developing the application under SDLC. Under the Waterfall model, the development is undertaken
in stages and each stage starts when the outcome of the previous stage is completed and as per the specifications.

3.2 The Process Flow

Following the data entry by the faculty, it will be reviewed by the concerned head of the department. If any clarification is needed
it will be sent back to the faculty to rectify. The data further moves to the review by the head of the particular institution from
the head of the department. Then, the data reviewed by the PBAS university coordinator i.e., IQAC dept, and then the results
will be shared with the university leadership for further actions and credential considerations (Figure 4).

3.3 Implementation of the d-PBAS model

The d-PBAS platform was implemented for the academic year 2021-2022. In the current approach, we designed and
implemented the d-PBAS model in JSSAHER, Mysuru, India, using Azure, the Microsoft cloud technology platform, and
validated its efficiency by random sampling (25%) comparison between manual and digital entries. Based on the inputs entered
by the individual faculty, the d-PBAS platform performs automated scoring and evaluation of API under the three broad criteria
as per the UGC, Govt of India, New Delhi, guideline. Before the implementation of the digital PBAS model, the members
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Fig 4. Data submission and review flow chart in the d-PBAS platform

(discipline-specific) of the IQAC team conducted three rounds of orientations to train the faculties to use and enter the data.
Additionally, in separate sessions, the heads of the departments and university stakeholders were also provided orientations to
review and evaluate the data.

The orientation programs helped the faculty to fill the entries quickly without any hassle and errors. Importantly, sensitive
data like publications, conferences, workshops attended, patents, etc are automatically imported from the JSSAHER ERP
database. This adds value to ensure the collation and assessment of sensitive data without errors.

3.4 Performance analysis of d-PBAS

In the trial performance analysis, 261 faculties from medical, 70 from dental, 82 from pharmacy colleges (Ooty and Mysuru),
45 from the life sciences and health department, and 11 from other disciplines of JSSAHER entered their data in the d-PBAS
platform (Supplementary Table. 1). A comparison between manual filling and d-PBAS was analyzed in 25% random sampling
from each discipline. We observed zero error efficiency in the samples analyzed, which ensures that d-PBAS helps to obtain
reliable data.

3.5 The d-PBAS-based ranking of faculty performance

Based on the total marks obtained in all three categories, an in-house ranking system was developed and the faculty’s
performance was ranked - I to IV. Rank - I (top performer) consisted of 118 faculties in the university and is indicated in
green colour in the system. Rank -II (good performer), III (acceptable performer), and IV (faculty requiring improvement)
consisted of 117 in each grade indicated in blue, orange, and red color, respectively (Figure 5).

The digital PBAS helped analyze the strengths and weaknesses by comparing API scores and also the performance categories
(I-III). In all the cases, the top performers were found to obtain exceptional scores in all three categories. Particularly, they have
scored high in category -II1, i.e., in Research, Publications, and academic contributions. The good performer’s scores indicate
that they strived hard to improve in research and publications. Acceptable performers obtained average scores in category III.
Category-IV performers obtained low scores in categories I and II and underperformed in III.
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Fig 5. Performance-based ranking of faculty

The automated categorization obtained through the d-PBAS platform is utilized by management for decision-making on
probation confirmation, annual increment, promotion, training, the scope for improvement, etc. This categorization also
provides detail on the strengths, weaknesses, opportunities, and threats (SWOT) analysis for the organization as well as for
the individual faculty. Thus, the d-PBAS was found to be an effective platform for entering, reviewing, analysing, and final
assessment of data.

3.6 End User Feedback

A total of 165 feedback responses were recorded from the constituent colleges and university departments of JSSAHER. The
result of the responses is presented in Supplementary Table 2. A majority (96%) of the faculty expressed satisfaction and
4% expressed dissatisfaction with the online PBAS. The dissatisfaction expressed by few faculties was more of an individual’s
technical limitations. Fifty percent of faculty expressed that the data entry is easier and filling instructions provided as pop-ups
are very useful. Fifty-five percent of faculty express use of the digital platform for API filling is quick.

3.7 Discussion

In the present manuscript, we have described the design, development, and validation of a digital performance-based appraisal
system that is introduced to the faculty, administrative staff, leadership, and other stakeholders in JSS Academy of Higher
Education & Research, Mysuru, India.

Higher education institutions (HEIs) play a critical role in the transformation of individuals, and regions in realizing the
Sustainable Development Goals (SDGs) and the agenda set for 2030 by United Nations General Assembly in 20151, HEIs
need to evolve as resilient organizations to face unprecedented challenges like government policy changes, global and local
trends, economic and political pressures, technological advancements, etc. The activities carried out by HEIs after the Covid-
19 pandemic are very different from the pre-pandemic period . The faculty members in colleges and the universities of
HEIs play critical roles in teaching students, imparting technical skills, conducting research, addressing societal challenges,
designing curriculum, developing andragogy, etc that align with the promises of the university and to the students¥. It is
mandatory to keep the faculty at a high moral and reward them through periodic, and unbiased appraisal systems for their
annual performance. Therefore, the performance evaluation system is critical to improving productivity and job satisfaction 19,
and thus the PBAS becomes an opportunity to grow!). Like automated industrial sectors, the inclusion of technology-based
platforms in teaching and research is inevitable 117, Quick adaptation to technology-based teaching and training by students,
teachers, and other stakeholders helps the HEIs to keep abreast of planned and unplanned changes 1819,
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Faculty members create a knowledge base and disseminate it to students and peers. Faculties are expected to follow the
current developments in their field of expertise and remain knowledgeable and updated. This ensures the teaching of updated
information to the students and develops skilled manpower to the need of technological advancements®?. Thus, it becomes
mandatory for the higher education institution management to evaluate the performance of the faculty periodically. In India,
the University Grants Commission, Govt of India, introduced the annual self-assessment for the Performance Based Appraisal
System (PBAS) for the maintenance of standards in HEIs in July 2010. The annual performance of the faculty is assessed using
Academic Performance Indicators (API) under the three major categories viz category -I: teaching, learning, and evaluation-
related activities; category - II: Co-curricular, extension, and professional development-related activities, and category - III:
Research, Publications, and academic contributions. This system is introduced in the form of manual filling with a defined set
of questions in each category with a prefixed score which the faculty needs to fill and submit with self-declaration. In many
instances there were deliberate and unintended data errors were performed by faculty which poses a tough review process
to the subsequent reviewers (head of the department/institution). Thus, the process is highly laborious and time-consuming.
Finally, the API score of the faculty is summarised to evaluate the annual performance of the faculty. Unfortunately, there is no
information on any ranking or grading of faculty performance indicated in this guideline.

Adaptations to changes in HEIs are best achieved by the synchronized efforts of Top-Down (key administrators, leaders
in power) and Bottom-Up (“grass-roots” initiatives; likely faculty, students, parents, etc). Change management in HEIs is a
process of quick adaption to unplanned and planned changes. COVID-19 is an unplanned change that forced primary schools
to HEIs to quickly involve technology-based teaching, conduction, and evaluation of exams, etc?'-23), In the present study,
we have clearly described the use of Azure technology for the design of the digital PBAS system and also its validation. We
have also explained the automated import of sensitive data into PBAS. Following multiple rounds of orientation to all the
stakeholders, the d-PBAS system was implemented for the academic year 2021-2022 in JSSAHER. It is a planned approach to
the change management process *#>>). The technology-based assessment of faculty performance was found to be effective, fast,
and unbiased. This ensures the satisfaction of the faculty and trust in the evaluation process. Importantly, the leadership and
management review processes are made effective, reliable, and easier through the additional inclusion of faculty performance
categorization. The d-PBAS assessment helps the HEIs management for the decision-making on the promotion, confirmation

of probation, annual salary increment, and scope for training the faculty ?°).

3.8 Limitation and future scope

The waterfall model used is a rigid platform and moves only in sequential phases. However, there are wide scopes in the future
to take the advantage of agile model, after streaming the qualitative data in the PBAS.

4 Conclusion

JSS Academy of Higher Education & Research, Mysuru, India, a multidisciplinary higher education institution has designed
and implemented a digital performance-based appraisal system (d-PBAS) to assess the annual performance of an academy
faculty. It is developed using Azure software technology and a Waterfall model process which makes the easy and fast entry of
data into the digital platform. The most important highlight is d-PBAS it helps to rank the faculty performance automatically
and thus avoid biased decisions. The design and validation of d-PBAS described in the present manuscript are simple, robust,
cost-effective, and have a go-green value.
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