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Abstract—Data mining proved worth in every domain of subject. This research paper explores data
mining exposure in the field of faculty performance evaluation. Most organizations fail to develop any
data collection mechanism about the faculty performance, and those who have a mechanism to collect
data never study that data in a broader aspect. In the digital age, data mining will use for the study of
faculty performance. The research paper discusses various faculty performance indicators, which
include the evaluation parameter. Faculty score is the summation of all evaluation parameters
considered by the institute administrator. The research paper argues about supervised or unsupervised
learning in the context of faculty performance evaluation.
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Introduction

Educational data mining usage is applied to study the hidden information from academic domain
data. Educational data mining makes it dimension using learning analytics, artificial intelligence,
database management, psychometrics, data science, statistics. An EDM is a field of interdisciplinary
research used to understand intrinsic knowledge of educational domain data.

Association, clustering, classification neural network, regression commonly use methods/algorithms
to interpret the data. All methods/algorithm falls in two categories supervised and unsupervised.
Supervised learning studies include those methods/algorithms in which class is well known.
Unsupervised learning studies include a method/algorithm in which groups make using distance-
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based fuzzy membership.

The formal performance evaluation process of a faculty in higher education is always a wild goose
chase. Evaluation parameters use to encourage, motivate, and reduce the bullying experience at the
workplace. Every organization realizes the need for an evaluation process but establishing any
system is difficult because of various parameters. Globally, Government and society expect teaching
faculty at higher education to engage in real-life problem-solving teaching.

The present research work focuses on developing evaluation methods identified for faculty
performance and how does data mining utilize for better decision making.

Literature Review

Hassna et al. [7] assessed that Qatar's universities and colleges have three primary appraisal systems:
Teaching, Scholarly endeavor, and Service to the university/College. For achieving the desired
excellence, all components should have harmony. They have developed the Structural Equation Model
approach for finding the relationship between these three components. They see the significant result
between Teaching and Service and no academic endeavor support with either teaching or service
performance [15][16][18].

The OECD,2009 [17] study report said that appraisal and feedback increase job satisfaction and a
lesser degree of teacher's job security. Also, it is fair and useful to teacher development. Moreover, the
teacher reports that appraisal and feedback have contributed to their development as teachers suggest
that such systems contribute to school improvement. According to teachers' reports of their impact,
strengthening teacher appraisal and feedback can develop schools' teaching skills.

Numerous initiatives developed by policymakers aiming to lift school improvement have had teacher
development at the core [14].

Teachers' feedback on their performance helps them better shape and improve their teaching practice
and support effective school leadership to develop schools as professional leamning communities.
Simultaneously, teachers should be accountable for their performance and progress based on
demonstrated effective teaching practice.[17]

Developing a comprehensive approach may be costly but is critical to conciliate the demands for
educational quality, the enhancement of teaching practices through professional development, and the
recognition of teacher knowledge, skills, and competencies.

Teachers are critical to raising education standards, so teachers are considered a significant resource
in the educational environment. Improvement of school efficiency and equity depends, in no small
measure, on ensuring that teachers are highly skilled, well resourced, and motivated to perform at their
best. Raising teaching performance is perhaps the policy direction most likely to lead to substantial
student learning gains [14].

School evaluation and teacher appraisal and feedback systems aim to maintain standards and
improve student performance. There are likely to be significant benefits from the synergies between
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school evaluation and teacher evaluation. School evaluation focus should either be linked to or affect
teacher evaluation priority to achieve the most significant impact [16].

By contrast, teachers and their unions expect social recognition of their work and opportunities for
professional growth by developing a formative system of teacher evaluation [6].

In their research, Avalos and Assael [6] grouped teacher's responsibilities into four significant areas
— Planning and Preparation, Classroom Environment, Instruction, and Professional Responsibilities.
Each of these components consists of several elements to evaluate. The proposed framework influenced
a large number of teacher evaluation systems around the world. For instance, Chiles's four domains and
twenty criteria of assessment were inspired mainly by the framework.

Anup K Ghosh et al. [3] proposed a model and a flexible demonstration compared to other models.
It grabs the decision maker's confusion and minimizes the vagueness in human (expert) decision-
making. The imprecision of human judgment nullified using linguistic variables. All the feedback took
to keep the view of an optimistic, most likely, and pessimistic decision-making environment. The model
presented in this work is also taking care of crisp inputs for evaluating faculty performance and fuzzy
criteria weights to make the overall performance evaluation more realistic. This method applies to
measure faculty performance in the different fields of education with greater efficiency. Further, the
use of software makes the data collection more manageable and more comfortable, but the outputs
error-free and easy to interpret.

Akbar Jesarati et al. [2] used a descriptive survey and multistage sampling method for data collection
and applied it to four randomly selected faculty of the Islamic Azad University of Tabriz. They
identified the order of faculty performance evaluation factors.

Gorji and Siyami [28] opined that faculty and evaluation criteria' performance has a healthy
relationship.

Rajabi and Popzan's [29] research suggests integrating qualitative and quantitative design tools for
faculty performance evaluation.

Malekashahi et al. [30] study identified that majority of responses favored workshops.

Sivasankari S et al. [25] proposed semantic web architecture for online feedback systems and report
generation using the automatic process. The advantage of the system highlighted was the removal of
manual effort, easy management.

Sampson J P et al. [8] work clarified the elements responsible for faculty performance success. Along
with this, they opined that faculty vision must be clear for successful faculty performance.

Las Johansen B Caluza et al. [9] recommended giving attention to professionalism, subject
knowledge, commitment, and teaching for independent learning.

Jyoti G et al. [11] work uses a fuzzy expert system to assess faculty performance. They opined that
an expert system is suitable for doing quantitative and qualitative facts about the faculty. The fuzzy
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expert system model converts the qualitative value into a numeric value. Evaluation of qualitative and
quantitative data encourages satisfaction, quality, and efficiency among the faculty members.

Mustafa A. [12] discussed instructor performance prediction. Priyanka R Shah et al. [20] discussed
the use of distributed data mining to predict faculty.

Moghtodia Leila et al. [10] discussed performance study according to higher education faculty's
talent management approach.

R K Banu et al. [21] discussed using the NLP approach to assess the faculty's success pattern.

Rand kh Hemaid et al. [22] and Thy Van et al. [26] used a data mining approach to improve the
faculty.

Ajay Kumar Patel et al. [1], Archana Bhardwaj et al. [4], Asanbe M O et al. [5], Nirmala G et al.
[13], Priti Ughade et al. [19] and Renuka Agrawal et al.[23] also discussed faculty performance
evaluation using data mining.

Parameter for Faculty evaluation

From the discussion presented in the literature review, regulation 2018 of UGC [27] and AICTE

regulation 2019 following parameter must study while evaluating the performance of a faculty:

* Teaching: Teaching is one of the primary responsibilities of the faculty serving in any institution.
Especially for the self-financed, students are the financial backbone. Evaluation of the teaching
process is very complicated. UGC regulation discusses a ratio that represents classes taken out of
allotted classes. However, the teaching evaluation literature includes delivery effectiveness,
effective mentoring, academic advising, enhanced teaching service. Still, it is infeasible in many
ways. Class counting is a simple task, but other measures evaluation is stringent.

* A feedback system could be one of the solutions to cope up with this problem. Feedback questions
must be prepared with consultation of the academic's laureates so that respondents never become
bias while providing their responses.

* Research and Publication: Research and publication are the expected responsibility of any higher
education teaching faculty, irrespective of a research degree. The research publication process
must exclude Supervision of the research scholar number completed, submitted, and continuing.
Research and book publishing is an individual's effort for knowledge up-grading, whereas
scholarly research supervision is not the faculty's direct effort. Thus, research and book
publication use for faculty performance. Research book publication must classify into various
tiers, i.e., international, national reputation, and allocate its weight.

* Service: Wisdom, knowledge, and information; all three words are distinct. An individual
becomes wise as time elapses, but it is not valid in all respect. If a person is not in active
participation in any activity, this could leave the individual's negative growth performance. So
active service is one of the critical parameters for faculty evaluation.
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e Belongingness to the institution: The institution always looks for faculties active participation.
Thus, belongingness is an essential parameter for faculty evaluation. Sidika Gizir [24] studied a
hypothetical model to understand students' belongingness and four other factors. Other studies
also did in various domains. Faculty belongingness factors needed to explore.

e ICT Mediated teaching-learning: Traditional teaching-learning activities include chalk and board,
limited educational on-field activity, and a resource for visualizing any scenario. ICT mediated
teaching learning brings the opportunity of virtualization. The virtual world has the opportunity
to grow in diverse ways, and because of this, education has become everyone's doorstep. ICT also
visualizes n-dimensional complex architecture to express knowledge. ICT also changed the
teaching pedagogy. Today we hear about blended learning, flipped classroom, personalized
learning, game-based learning. ICT efficient faculty will increase effective knowledge
communication and adopt modern high-tech teaching pedagogy.

e Projects and Policy Documents: Higher education teaching staff relates knowledge with current
human life problems. It is a general perception that laureates will study this problem and identify
the best possible solution. The Government also expects the same from them. Through project
work and policy documents, the researcher explores issues and suggests possible solutions. All
policy documents and projects are high-level knowledge presentations of teaching faculty.

e Reach out of the institution: Higher education faculty have depth in their field of knowledge. So,
faculty responsibility is to share their experience, familiarity with the community. This
knowledge is attained from his/her teaching ability improvement, research work, creative work,
and/out campus service. Thus, reach out activity becomes another essential parameter to evaluate
faculty performance.

e Other: Nowadays, various social platforms try to connect faculty and provide their research
publication effectiveness. Some parameters are H index, 110, journals impact factor. These factors
use for evaluating faculty performance.

Problem formulation

Teaching, research, publication, service, belongingness, ICT mediated education, project, and
policy documents, reaching out of the institution, refer to a group. The teaching group will include
various teaching evaluation methodology, i.e., student feedback, peer review, refer to evaluation
parameters. Conceptual framework for the problem presented in figure 1:

Figl: conceptual framework for faculty score computation
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P; represent evaluation category. Getting a value for evaluation category depends on value obtained
in the method of evaluation. Only one method could lead biasness, so multiple methods must used for
each evaluation category. In figure 1, Mi,Ma....M, represent method of evaluation for any parameter.
Value for each evaluation category is obtained using equation:

P; = Average(M;)

All Mj must be on same scale. All evaluation category is not equally important for faculty
performance. Second fact is that few categories is completely dependent of faculties individual effort
of performance. This two fact motivates for weight of each category group, so respective wegith must
be assigned to any category. In figure 1, W; represent the weight of the i evaluation category. Thus,
mathematically faculty score computed as:

n
faculty score = Z B;P;
i=1

Where
PBirefers to the weight of that evaluation parameter.
P; refers to the score obtained in the respective evaluation parameter.
i refer i the evaluation parameter.

Supervised and unsupervised learning

Grouping data into the absolute number of groups is possible in two ways, i.c., unsupervised
(clustering) or supervised (classification) learning. Supervised learning requires a well-defined class
label and range of values utilized for mapping into the respective class. The limitation of supervised
learning is that levels of each group defined before being mapped. Defining each group's levels needs
well-proven research or a researcher's biased level because of researchers' perception and belief.
Secondly, some levels never mapped with any data because no data qualify for mapping to that class.
On the other side, unsupervised learning groups data into a pre-decided number of groups. Since no
pre-defined level is needed, unsupervised learning preferred in the scenario where the level of any group
is not available or the scenario in which the researcher group data into a specific group. Unsupervised
learning is beneficial because each group has a few numbers.

Effectiveness of the supervised learning algorithm tested using confusion matrix and particular
statistical function, i.e., precision, recall, f score. Unsupervised learning effectiveness measured using
various cluster validation indexes, i.e., partition entropy, silhouette index.

Grouping faculty

Faculty score is the summation of various evaluation parameter scores. Faculties may score in all
evaluation parameters or any combination of all evaluation parameters. Thus, defining the lower or
higher value of faculty score is impossible. Specifying the range for supervised learning may cause
problems in skewed classification.
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Unsupervised learning prefers over supervised learning when the range of the group is not known.
Thus, unsupervised learning is best for grouping of faculty score. The advantage is that data will be
grouped into a pre-defined cluster when the data is distinct from the group. Secondly, faculty score will
never skew to any class.

Conclusion

Faculty performance measurement is challenging for any institution. Modeling evaluation parameter
in mathematical form gives only a glimpse of faculty effectiveness.

Discussion in this paper identifies various faculty performance measurement group. which represents
the evaluation parameter. Weights to the evaluation parameter give importance to any evaluation
parameter. Weight values need to be set by the institution administrator so that faculties motivate to
increase their overall score by increasing specific evaluation parameters. The unsupervised learning
method implements the faculties' collected scores to group them into a pre-specified number of groups.
Administrative decision-makers utilize these groups to either incentivize the best group or identify,
support, and motivate the lagging faculties.
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