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ABSTRACT

Evaluating the quality of education in higher education institutions has a
special place due to the serious tasks they perform. The purpose of this
research is to design an integrated model using a balanced scorecard and fuzzy
inference system to evaluate the educational performance and ranking of these
institutions with a comprehensive view and high accuracy. The research
method is a case study. The statistical population includes 66 university
experts in Semnan. Based on Cochran's formula and sample volume formula,
in factor analysis, 57 people were selected as a statistical sample by stratified
sampling method. Two researcher-made questionnaires were used to identify
selected indicators and determine the scenery structures of the balanced
scorecard. Content validity of the questionnaires was calculated based on the
CVR validity index in all items more than 0.29 (for 40 experts and more). The
perspective of the balanced scorecard was examined. The factor load of all
indicators in the structure is more than 0.3 and is significant. The reliability of
the questionnaires was confirmed with Cronbach's alpha values of 0.77 and
0.83, respectively. Findings include the identification of financial perspective
structures; internal processes and growth and learning and their appropriate
indicators as input to the educational system and the customer structure and
its appropriate indicators as output of the educational system. Also, the scores
of'the structures for the studied institutions were calculated based on Mamdani
fuzzy inference system and with the help of the opinions of 5 selected
university experts to make the rules of this system. Based on the results,
Institute "A" or score (0.71), Institute "B" with score (0.62) and Institute "C"
with score (0.45) had the best educational performance, respectively.
However, considering the economical use of resources and the amount of
inputs to these institutions, the first rank is assigned to institute "B", the second
and third ranks are assigned to institute "A and C", respectively. This research
can, in addition to improving the accuracy of calculating educational
performance scores by relying on a combination of balanced scorecard and
fuzzy inference system, determine the educational performance rank of higher
education institutions by considering the amount of resources used to achieve
it.
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EXTENDED ABSTRACT

1. Introduction

One of the most important tasks of the higher education system is the training of human resources (Riviezzo et al, 2019). Each student enters the
job market after graduation. They must acquire sufficient expertise and skills to help the country achieve its set goals. The role of these graduates
in social, economic and cultural development policies to achieve a flourishing civilization is undeniable. After providing specialized and
experienced manpower, it is one of the main needs of the development and countries of the country. Universities, in turn, provide the ground
for the country's development by producing knowledge and conducting basic and developmental research. This is not possible without having
specialized human resources with quality. Therefore, directing the activities of causal education centers in order to obtain acceptable quality
and research to educate the next generation is one of the concerns of policy makers. In our country, there are many efforts to develop higher
education, which has led to little growth. Along with this slight growth, the quality of higher education has also been considered. But it seems
to require extra effort. Policymakers of the Ali education system are aware that improving the quality of education is not possible without
performance appraisal (Ghorochiyan & shahrakipor, 2010).Therefore, one of the requirements for improving the quality level and responding
to the needs of society is to identify the current situation of higher education institutions. This is possible by relying on performance appraisal.
Evaluating the performance of higher education institutions is one of the basic necessities of designing programs for improving the higher
education system. From a management perspective, performance appraisal is a scientific perspective that quantifies variables and their
relationship and points to an important criterion for analyzing, planning, controlling activities, and managing decisions (Keegan & Jones, 1989).

Methods: The research method is a case study. The statistical population includes 66 university experts in Semnan. Based on Cochran's formula
and sample volume formula, in factor analysis, 57 people were selected as a statistical sample by stratified sampling method. Two researcher-
made questionnaires were used to identify selected indicators and determine the scenery structures of the balanced scorecard. Content validity
of the questionnaires was calculated based on the CVR validity index in all items more than 0.29 (for 40 experts and more). The perspective of
the balanced scorecard was examined. The factor load of all indicators in the structure is more than 0.3 and is significant. The reliability of the
questionnaires was confirmed with Cronbach's alpha values of 0.77 and 0.83, respectively.

Results: Findings include the identification of financial perspective structures; internal processes and growth and learning and their appropriate
indicators as input to the educational system and the customer structure and its appropriate indicators as output of the educational system. Also,
the scores of the structures for the studied institutions were calculated based on Mamdani fuzzy inference system and with the help of the
opinions of 5 selected university experts to make the rules of this system. Based on the results, Institute "A" or score (0.71), Institute "B" with
score (0.62) and Institute "C" with score (0.45) had the best educational performance, respectively. However, considering the economical use
of resources and the amount of inputs to these institutions, the first rank is assigned to institute "B", the second and third ranks are assigned to
institute "A and C", respectively.

Conclusion: To identify the selected evaluation indicators, after considering the opinions of academic experts, 11 indicators were identified for the
four perspectives of the scorecard. Then, based on the first-order factor analysis under Amos software, for structures with input nature, 3
indicators for internal processes, growth and learning structures and 2 indicators for financial structures were identified. Also, 3 indicators of
the number of associate and bachelor graduates, the percentage of acceptance in graduate studies and the number of published articles for the
client structure were identified, the amount of which reflects the educational performance.The results show that in financial terms, the best
performance is related to institution "C" in terms of internal processes and growth and learning of institution "A". Regarding the customer
perspective that results from the educational performance. Institutions "A" and "B" are ranked first and second, respectively. In order to rank
the institutions and consider the efficiency in the optimal use of resources, the ratio of educational performance score to the input of the
educational system was considered. The results show the superiority of Institute "B" over other institutions.This research can, in addition to
improving the accuracy of calculating educational performance scores by relying on a combination of balanced scorecard and fuzzy inference
system, determine the educational performance rank of higher education institutions by considering the amount of resources used to achieve it.
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