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ORIGINAL ARTICLE

Introducing "Student Staff Utilized Index" as a quantification
index of education

Background: In this article "Student to Staff Index" was improved
by implying student grades and staff academic ranks in every
institute as a new "Standard Student to Staff Index". Also "Student
from Staff Utilized Index" was introduced for controlling and
ranking the private universities.

Methods: This index uses the numbers of classes and students
attended in each class, and also the grade of the staff and their
teaching hours during each semester or academic year, and are
presented as a descriptive study.

Results: Data for calculation of these indexes were used from two
universities of non-private and private using mostly wide range of
specialist teachers as part-time or fee staff. The SSU Index of these
two institutes for BSc students and assistant professors were
respectively 1.14 and 1.33.

Conclusions: The results showed that the institutions can use
more staff via invited part-time and hence select those with expert
knowledge and more specialization. Utilizing Student (BSc.) to
Staff (assist. Prof.) Index showed that it can be used for comparing
and ranking of educational situation or qualifying the educational
services in universities.

Keywords: Standard Student to Staff Index, Student/Staff Utilized
Index, Student/ Staff allocation Index
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Student Staff Utilized Index

INTRODUCTION

Nowadays, educational quality improvement on higher
education is undoubtedly one of the main apprehensions of
the administrators, inspectors, and providers of these
services in the universities and governmental or nonprofit-
private higher education centers. It is also important for
students to choose their field and select the institution for
their studies.

The Student to Staff Ratio has been used for more than few
decades by most of national and international statutory and
regulatory bodies in terms of input quality for accrediting
university courses as an indicator of investment in resources,
rising tuition fees, and admission of potential students (1).
There are several other quality and quantity indexes related
to the student educational and welfare spaces, educational
and laboratory equipment for assessing and grading higher
education institutions. These indexes are concerned with the
specifications such as education, research, art skills est., and
academic discipline or supervision strategy, and are defined
and stated by Higher Education Statistical Agencies (2).

As the student levels of education on different grades of BSc.
MSc., and PhD. are entirely different, their lecturers whether
they are tutors, assistants, associates or professors should be
determined according to those degrees; therefore, using SSR
in the centers with different students’ grades and staff
academic ranks cannot be the only and suitable index for
evaluating educational services. Also in the private centers
which have mostly no tendency to recruit academic staff and
use part-time or fee staff, this index is not real and cannot be
used as a reliable index for grading the institutions. This
study tries to use "Standard Student to Staff Index" and also
introduce a new index of "Student Staff Utilized Index" in a
semester or a year which can be used as a quality criterion
for assessing educational services and grading of the
institutions. Also this study presents a comparison of their
efficiency by calculating them in two educational centers with
different specifications as governmental and nonprofit-
private institutions.

METHODS

As the SSR index in a center cannot be the criterion for
evaluation of providing educational services solely, "Standard
Student to Staff Index" has been introduced in 2016 (3) by
equation no. 3 using weighting factors of the student on
different grades and staff with different academic ranks.
Situation of different educational institutions can be ranked
using values of this index with proposed Likert Scale Method (4).
In state universities, which have mostly large numbers of
students and recruited staff, this index can only show the
general situation of the institute, without any hint to details
such as the number of students attending at each class,
student grades, and provided subject unites. However, this
index cannot be suitable and valid in private and
nongovernmental institutions which are mostly confronted
with the shortage of full time academic staff, as they usually
tend to use invited part-time or fee staff due to surplus
financial expenses of recruiting them.

This study tries to modify the SSR index by using the

students’ grades and staff academic ranks of the institute and
the Standard Student to Staff Index, and also introduce a new
and most real quantitative index named "Student Staff
Utilized Index" for assessing and ranking the educational
quality in the institutions. This index will consider the
number of classes and attendee students, academic ranks of
staff, and the number of their lectures on a semester (or
academic year) in each institution.

To calculate these indexes, the Conversion Factor of Student
(CFS) to each other based on Standard Students’ number
(SSni) of each class, and also Quality Factor of Staff (QFS)
based on educational load or Compulsory Teaching Hours
(CTHg) should be determined, these data are on the tablesl
and 2 below.

Tablel. Standard Student number of each class in
different grades (SSni)

Educational grades Standard Student number

PhD. 4
MSec. 8
BSc. 20
Skill 25

Table2. Compulsory Teaching Hours of full-time staff
at different academic ranks (CTHg) (5)

Academic rank Compulsory Teaching Hours

of staff
Professor 14
Associate prof. 16
Assistant prof. 18
Tutor 20

Conversion factors of defined students’ grades to each other,
e.g. to BSc. Degree, and quality factor of defined staff to other
ranks e.g. assistant prof., can be calculated using data of
above tables with equations of 1 and 2 below.

1) Conversion Factor of Students to BSc (CFSgg.)

_ Standard Student number of BSc _ 20
" Standard Student number of defined section ~ SSn;

and

2) Quality Factor of Staff to assist. Prof. QFS associate prof)

Compulsory Teaching Hours of assist. Prof.

. Compulsory Teaching Hours of defined staff
18
CTHassist.Prof.

Values of these factors, using data of tables 1 and 2, are
shown on tables 3 and 4.
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Table3. Conversion factor of defined student to BSc.
Degree (CFSgs.)

Conversion factor of defined

Education grades student to BSC.

PhD. 5
MSec. 2.5
BSc. 1
Skill 0.8

Table 4. Quality factor of staff to assist. prof.
(QFSassis!.prof.)

Quality Factors of Staff to

Academic rank .
assistant prof.

Professor 1.285
Associate prof. 1.125
Assistant prof. 1

Tutor 0.9

Assuming Ni and SSni as respectively the total number of
student and standard student number of each class at section
i, CFSBSc conversion factor of a defined student to BSc
grade, Mg number of staff at rank g, and CTHg maximum
compulsory teaching hours, the modified SSR and Standard
student to staff indexes could be calculated with equations 3
and 4 below.

3) Student gsc) to Staff(,ssist pror) Ratio
20
No. of student normalized to BSc. iN; x Ssmp

18
M, —
% 9 cTHy

" No. of staff normalized to assistant prof.

and
4) Standard Student ggc) to Staff( s prop index

No. of student normalized to BSc./20 >i N; X CFSgsc/SSn;

"~ No. of staff normalized to assistant Prof. YoM, 18
CTHg

In this equation SSS index would be a unit, if the number of
student and staff are exactly equal to the standards ones. An
index value of less than unit indicates the shortage of
students (or additional staffy and more than unit indicates
that it is vice versa.

In private-nonprofit institutions which are mostly faced with the
shortage of full time academic recruited staff and tend, as far as
possible, to provide their staff via inviting part-time or fee staff,
the number of staff at each grade (Mg) in the equations should
be sum of recruited full time staff and invited or fee staff as a
full-time equivalent (FTE) staff. The full-time equivalent (FTE)
staff at rank g can be calculated with the equation 5 below.

5) No.of full time equivalent staff with grade g
_ No.of unite lectured by invited staff with grade g

~ Compulsory Teaching Hours of staff with grade g

The number of students in each class, due to the difficulties
on the admission process in nonprofit-private institutions,
are very often more or less than the standard one; however,
changing number of student in a class would change their
contributions, and accessing to the staff, therefore, is defined
as a new index which quantitatively shows educational
situation of higher education institutions as a "Student Staff
Utilized Index". This index, through using the standard
number of student to attended ones at a class (SSn;/n;)
and quality factor of staff to a certain rank (QFSy), can be
calculated with equation 6 for different grades of
undergraduate and post graduate students.

6) Student Staff Utilized Index
ssn; Ssn;
ZBschlawer(n_:ll X QFSassist.Prof.) + ZMSC,PhD(n_:,Il X QFSassocia.prof.)

Total no. of lectures in a semester or a year

As the Higher education developmental committee, the
Ministry of science, research and technology [5] necessitate
presence of at least one staff with the rank of assistant prof.
for establishing the undergraduate academic grades, and a
staff with the grade of associate prof. for post graduate
grades, therefore, in this equation for calculation SSU Index,
the quality factor of staff were defined with respect to
assistant prof. and associate prof. respectively for under and
postgraduate classes.

RESULTS

In this study the Student (sc) to Staff ssistane prof) Ratio, Standard
Studentpse) to Staff (ussisunt prory Index, and Utilized Student to
Staff Index were calculated from a state university and a
private-nonprofit institution in the first semester of 2019-
2020, using equations of 3, 4 and 6 above.

A) In the private-nonprofit institution 560 different unit
lessons were presented on 251 classes for 755
undergraduate students of human science, by 111 staff with
the grad of tutors (87), assistant prof. (24) as shown in table
5 and 6 below. In the state university 658 different unit
lessons were presented on 336 classes for 810 BSc, 80 MSc
and 9 PhD students of paramedical science, by 155 staff
with the grade of tutors (60), assistant prof. (77), associate
prof. (11) and professor (7) as shown in table 5 and 6
below.

The number of lecture classes versus different attended
student in nonprofit institution is shown with a Bar graph in
figure 1. In this institution the Standard Student (BSc) to Staff
(assist prof) Index, Standard Student (BSc) to Staff (assist
prof) Index, and Student Staff Utilized Index are respectively
28.2, 1.41 and 1.33 based on equation 3, 4 and 6. In these
calculations the classes with one and two students, as an
unwind class, were not included.

These numbers indicate that first for presenting 560 lecture
units, with the same staff rank and their compulsory teaching
hours, one need to use 20.1 and 8.7 staff with the rank of
tutor and assist. Prof. respectively, which was practically
done by 87 tutors, (4 recruited) and 24 assist. Professors (2
recruited). These numbers show that the institutions used
more staff via invited part-time; hence they select those with
expert knowledge as more specialized staff.
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Table S. Data of staff and presented units in a state and a nonprofit-private university

Nonprofit-private university

P.G=Post Graduate students, U.G=Under Graduate students

Staff rank Tutor Assistant Tutor Assistant prof. Associate Professor
prof. Total prof. Total
Student grades U.G u.G uG PG UG PG UG PG UG PG
No. of presented units 403 157 560 250.5 2 234 89 415 2 29 10 658
Full-time equivalent staff 20.1 8.7 28.8 12.5 0.1 13.0 4.9 26 0.1 2.1 0.7 36
No. of recruit staff 4 2 6 2 22 2 5 31
No. of invited staff 83 22 105 58 55 9 2 124

State university

Table 6. Data of students and educational qualified indexes in a state and a nonprofit-private university

Educational data
Student grade

No. of students
No. of students normalized to BSc.
No. of departments
% of recruited staff
No. of staff normalized to assist. prof.
Student(gse) to Staff (ussist proy Ratio Index
Standard Student (gsc) to Staff (asist prony Index
Student Staff Utilized Index

Nonprofit-private institution

State university

U.G U.G P.G
755 810 89
755 1055
9 8
20.8 % 80.5 %
26.8 35.9
28.2 29.4
1.41 1.47
1.33 1.14

The number of lecture classes versus different attended
student in nonprofit institution is shown with a Bar graph in
figure 1. In this institution the Standard Student (BSc) to Staff
(assist prof) Index, Standard Student (BSc) to Staff (assist
prof) Index, and Student Staff Utilized Index are respectively
28.2, 1.41 and 1.33 based on equation 3, 4 and 6. In these
calculations the classes with one and two students, as an
unwind class, were not included.

These numbers indicate that first for presenting 560 lecture
units, with the same staff rank and their compulsory teaching
hours, one need to use 20.1 and 8.7 staff with the rank of
tutor and assist. Prof. respectively, which was practically
done by 87 tutors, (4 recruited) and 24 assist. Professors (2
recruited). These numbers show that the institutions used
more staff via invited part-time; hence they select those with
expert knowledge as more specialized staff.

Increasing the Standard Student (BSc) to Staff (assist prof)
Index to 1.41 could be due to attending more students than
standard capacity in some classes or using staff with lower
ranks such as tutors or lecturers. Nevertheless, based on the
data shown in figure 1 and Student Staff Utilized Index of
more than unit (1.33), it first means that the number of
students were often less than standard in classes and hence
there is better allocation from staff with assistant. prof. rank,
and secondly one can conclude that increasing SSS index is
mainly due to the use of more staff with academic ranks of
tutors or lecturers.

B) In the state university 103 and 555 different unit lessons
were presented respectively on 55 and 283 classes of post
and undergraduate students of paramedical science, by 155
staff as shown on table 5. In this university the Standard
Student (BSc) to Staff (assist prof) Index, Standard Student
(BSc) to Staff (assist prof) Index, and Student Staff Utilized
Index are respectively 29.4, 1.47 and 1.14 based on equation
3, 4 and 6, (the SSU indexes are 0.99 and 1.75 for under and
postgraduate students respectively). In these calculations the
classes with one and two students, as an unwind class, were
not included.

These numbers show that first for presenting those lectures,
with the same staff rank and compulsory teaching hours, one
need to use 12.6 tutors, 17.9 assistant Prof., 2.7 associate
Prof. and 2.8 professors, for students on BSc. and
postgraduate grades, but they were practically done by 60
tutors, (2 recruited) and 77 assistant Prof. (22 recruited), 11
associate Prof. (2 recruited), and 7 professors (5 recruited)
which means the university used more staff via invited part-
time and hence it selected those with expert knowledge and
more specializations. Secondly, although staff of some BSc
classes were tutors who cause to increase the SSS index to
1.47, but SSU index of 0.99 for BSc student and 1.14 for total
students, showed the optimal use of staff ranks. The increase
of this index to 1.75 for postgraduate students is also due to
the students’ shortages and use of staff with higher ranks,
with respect to standards in these classes.
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Abundance classes

18

16

B Assistant prof.

m tutor staff

No. of students in the class

Figure 1. Bar graph of abundance of the lesson classes according to number of students in nonprofit institution

Finally, the SSU indexes with small differences between state
university (1.14) and nonprofit-private institution (1.33), and
increase of this index for postgraduate students (1.75),
results showed that the governmental educational centers
spend most of their academic potentials for postgraduate
grades of MSc. and PhD.

DISCUSSION

The Standard Studentpsy to Staff @eis pron Index at
paramedical faculty in 2012 (3), was reported 4.8, while in
this study it improved to 1.47. The reason of this reduction
is due to different standard capacity of the classes according
to the ministry of science, research, and technology and the
ministry of health and medical education, and other parts
due to continuous developments of educational quality
through increasing number and ranks of academic staff. In
this study the indexes were calculated with standards of the
ministry of science, research and technology.

The studies showed that using and comparing these indexes
for grading institutions should have an attention that these
indexes cannot be used solely and are mostly dependent on
time of study and nature of educational fields, such as
medical basic science, engineering, managements, arts,
social science etc. which have different educational strategy
planning e.g. theoretical, practical or skills, and some of
them uses academic aids for refining and quickening
education (1).

In the SSR index, the time of study and nature of educational
fields would depend on lots of other different factors such as
number of optional and special units in the educational
programs, research, and also to the field and grades of
students. This index has been recently reported from 10.3 up
to 22.3 between 10 top universities in the UK (6).

Nevertheless, if calculated as a student (with defined grade)
to staff (with defined grade) index, similar fields and plans
could be used as suitable criteria for only comparing the
quality of academic staff usage on state universities with high
percent of recruited staff.

The student (with defined grades) to staff (with defined
grade) index with USS index, on basic and human
sciences, whether or not in state or nonprofit-private
centers which tends to use part-time or fee staff can be
used for assessing, comparing and ranking the educations
situations on presenting academic services with suitable
precision.

In two centers in this study, it was shown that besides using
more staff via invited part-time or fee staff and hence
selecting the expert knowledgeable and more specialized
staff, one could use the SSU index of 1.14 and 1.33 on similar
centers such as state and nonprofit-private academic centers
for ranking educational situations.
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