Prioritizing the Indicators of Effective Inclusive Education
Assessment Framework using TOPSIS Analysis for chil-
dren with Disabilities: A Case of Delhi.

Umesh Kumar?*
Indian Institute of Technology,
Kharagpur, West Bengal, India

umesh_gca@yahoo.co.in

ABSTRACT

In the context of rapid urbanization, India, as a developing nation,
faces challenges and opportunities. The key to societal resilience
is creating inclusive and sustainable built infrastructure that is
integral to the concept of livability. Livability, covering factors
like water, food, housing, transport, healthcare, and education,
emphasizes the crucial role of education in building a resilient
society. This study underscores the urgent need for inclusive edu-
cation, a global imperative addressing challenges faced by a
sizable population with disabilities. Education, a fundamental
service, is pivotal for social justice, inclusion, and equal access,
aligning with the UN's Sustainable Development Goal 4 and In-
dia’s National Educational Plan 2020. This study examines the
significance of key indicators for effective inclusive education
(IEIE) in the primary schools of Delhi, considering the inclusion
of children with disabilities (CwDs), and ranking the same. A
paper-based primary survey was taken, and stakeholders from
primary school rated the indicators on a five-point Likert scale.
Data underwent analysis using established Multi-Criteria Decision
Analysis (MCDA): Technique for Order Preference by Similarity
to Ideal Solution (TOPSIS) analysis to assess potential variations
in derived rankings of indicators. Results consistently show that
stakeholders prioritize qualitative aspects of inclusive education,
challenging the belief that financial and administrative support is
a primary concern in emerging nations like India. The results
support the need for improving inclusive education facilities in
and surrounding schools, increasing the inclusion of CwDs, and
raising awareness among the stakeholders of schools in the study
area.
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1. INTRODUCTION

India, celebrated as the largest democracy, confronts numerous
hurdles in ensuring educational access for over 200 million chil-
dren aged six to 13 [46]. The dropout rates in India average 4.13%
for primary, 4.03% for upper primary, and 17.06% for secondary
students [31]. Among contemporary challenges is the dropout rate
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among children with disabilities (CwDs), who constitute around
47 million of the 301.4 million unenrolled or dropout children.
The Census of India 2011 discloses that 1.05% of school-age
children (2.13 million) have disabilities, with 28% (588,000) not
attending school, notably, 44% of CwDs who are not in school
face complex activity limitations and functional challenges [6].
Since they hardly ever go beyond primary school, just 9% of
CwDs complete secondary school [40]. Despite the implementa-
tion of inclusive education policies such as Education for All [41],
Right to Education Act [36], The Rights of Persons with Disabili-
ties (RPWD) Act [37], and National Education Plan (NEP) [29]
over the past two decades, a comprehensive, practical approach to
implementing inclusive education principles remains elusive.
Factors such as poverty, limited accessibility, and the scarcity of
inclusive schools significantly contribute to school dropout rates
in India [28]. The promotion of inclusive education is crucial for
fostering the participation of individuals with disabilities in socie-
ty, beginning from the primary level.

The efficacy of inclusive education for children with disabilities
(CwDs), relies not just on factors like school size, location, and
facilities but also on indicators of effective inclusive education
(IEIE) within the school environment. Several researchers have
underscored the importance of IEIE in promoting the integration
of CwDs into mainstream schools. These studies include works
such as "Measuring Concerns about Integrating Education in In-
dia" [44], "Measuring Indicators of Inclusive Education"[25],
"The Concerns about Inclusive Education Scale" [27], "Develop-
ment of a Set of Indicators for Inclusive Education in Europe"
[22], a process for developing and validating disability-inclusive
indicators [45], School and classroom indicators of inclusive edu-
cation [23], and "Enabling Inclusive Education in Hong Kong"
[18]. Key components of inclusive schooling include adequate
funding, extensive teacher training, public awareness, and foster-
ing a positive attitude [1]. The importance of understanding laws
and policies related to CwDs' inclusion stressed by [2], while the
significance of creating an accessible built environment in India
by [30].

Several investigations have employed various statistical tech-
niques to assess rating data, including the “application of the
Relative to an ldentified Distribution Integral Transformation
(RIDIT) method to Likert scale surveys" [35, 43], the "consumer
satisfaction index (CSI)" [14], RIDIT analysis [4, 5, 52], grey
relation analysis (GRA) [7, 12, 21], Technique for Order Prefer-
ence by Similarity to Ideal Solution (TOPSIS) analysis [13, 26,
49], the Pedestrian Level of Service (PLOS) model [33], and "pri-
ority on qualitative attributes of transfer facility" [38].
Nevertheless, the influence of these analytical methods on the
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ranking of inclusive education has not been thoroughly investigat-
ed.

Unfortunately, there are notable deficiencies in the implementa-
tion of effective inclusive education within regular schools in
urban areas of India. Moreover, there has been a lack of effort to
understand the current status of regular schools concerning the
relative importance of various aspects of effective inclusive edu-
cation, as perceived by all school stakeholders (including teachers,
principals, special educators, staff, parents, and students) in pri-
mary education settings. Previous studies have primarily focused
on the perspectives and concerns of teachers [44, 27], overlooking
considerations related to building accessibility and infrastructure.
This research seeks to address this gap by assessing the signifi-
cance of diverse dimensions of effective inclusive education in
regular schools, particularly concerning the integration of children
with disabilities (CwDs), while considering viewpoints from all
stakeholders involved. In countries like India, where financial and
resource constraints are prevalent [2, 39, 28], prioritizing essential
inclusive education resources is essential for effectively narrow-
ing the gap. Prioritizing domains and indicators provides insights
for officials and administrators to make informed decisions, en-
hancing accessibility and inclusion for individuals with
disabilities. These criteria are crucial for policymaking, strategic
planning, and budget allocations to develop inclusive schools in
India The study aims to rank indicators based on stakeholder per-
ceptions in Delhi's primary schools.

2. METHOD

The study focuses on tier 1 and higher Indian cities, with Delhi as
the primary focus (Tier 1 cities in India are major urban centers
that drive economic and social development and has a population
of 1 lakh and more). Data collection took place in Delhi's primary
schools across its 12 zones, randomly selecting the “central™ zone
to ensure unbiased representation (only regular public schools are
considered in this study). Between March and May 2022, stake-
holders from 51 primary schools participated in one to one
interaction for conducting a paper-based surveys to establish an
effective inclusive education model. Participants were fully
briefed on the survey's objectives, and their completion of the
questionnaire implied informed consent. Approval for conducting
this study was received from the Doctoral Scrutiny Committee at
Indian Institute of Technology, Kharagpur. This study involves
various stakeholders in these primary schools, including teachers,
principals, special educators, staff, and students with or without
disabilities, ranging from nursery to fifth grade. With a known
population size (N= 19848) and a finite population, the study
utilizes the Yamane’s formula [52] to determine the appropriate
sample size for survey research.

n= N
T 14N (e)?’

where, n=sample size, N= population size, & e = margin of error,

In primary schools, there are 939 teachers for nursery and KG,
consisting of 769 regular and 170 contractual teachers. For classes
first to fifth, there are 17,374 teachers, consisting of 14,994 regu-
lar and 2,380 contractual teachers. The total number of permanent
principals is 1,478, while there are 57 on contractual terms [9].
Here, total no of teachers and principals (i.e., population size (N):

Population size (N) = 939+17374+ 1478+57 =19848
so, sample size (n) = 19848 /1+19848 x (0.05)? =392.09

so, a sample size of 392 school stakeholders is considered statisti-
cally valid, taking into account the overall number of diverse
stakeholders presently engaged in primary schools [9]. Here, out
of the 492 individuals targeted for the survey spanning 51 primary
schools (consisting of 421 regular teachers, 20 special educators,
and 51 principals), 481 respondents (97.7%) enthusiastically took
part in the survey. The data obtained from these participants were
digitized and systematically coded. In the data processing phase,
participants assessed all dimensions of IEIE. Any incomplete
observations were omitted, leading to 481 complete responses in
the ultimate dataset.

2.1 Variables

Researchers worldwide have emphasized the significance of di-
verse indicators related to IEIE. These measures encompass
elements such as ‘academic teaching and learning,' including vari-
ables like class size, teaching methods, and curriculum [2, 42, 32].
Furthermore, the ‘availability of appropriate support' from both
school and government entities encompasses administrative aid,
the prevalence of student disabilities [19], financial support [1],
policies, and the student-teacher ratio [2]. Additionally, the ‘avail-
ability of suitable facilities' encompasses services and resources
such as therapeutic care centers, paraprofessional staff [32], re-
sources for incorporating accessible features, specialized training
[48], and vocational education [27]. The aspect of 'teacher's edu-
cation and training' includes their educational qualifications,
teaching experience, training in handling children with special
needs (CWSN), proficiency in using specialized equipment, and
awareness of universal learning design [3, 42]. Moreover, 'teach-
er's attitude' covers their disposition (positive/negative) and their
understanding and sensitivity toward disabilities [17, 20, 32].
‘Socio-cultural aspects' entail parental/community engagement
and the acceptance and mutual respect among students with and
without disabilities and educators [32]. Finally, factors concerning
"infrastructure and built environment accessibility' include entry
accessibility to the premises and school facilities, vertical and
horizontal mobility, restroom access, exit navigation and commu-
nication, academic space accessibility, access to extracurricular
activities, and digital infrastructure [30, 37, 3, 47, 32]. Additional
indicators were derived from literature and expert insights, refined
through an initial pilot survey, and Fuzzy Delphi analysis.

2.2 Questionnaire Development Process

A paper-based survey questionnaire was developed to gather input
from key stakeholders in primary schools located in Delhi. The
questionnaire creation process involved several steps: initially
selecting Indicators of Effective Inclusive Education (IEIE) from
existing literature, refining these indicators through a Focus
Group Discussion with experts from diverse sectors, utilizing a
fuzzy Delphi method along with a Wilcoxon signed rank test to
validate indicators, and ultimately constructing a paper-based
survey questionnaire for primary school stakeholders. This ques-
tionnaire aimed to obtain their perspectives on the importance of
various IEIE identified through the Fuzzy Delphi analysis, total-
ing 33, using a five-point Likert-type ordinal scale [24], and
ranging from Very High Importance (5) to Very Low Importance
(1). An excerpt from the survey questionnaire is provided below
(refer to Figure 1).



Indicator 1: Class - Size

Description: The total number of students in a class

How important do you thing is indicator -1, in enabling effective inclusive education
considering the inclusion of children with Locomotor disabilities in mainstream
regular school.

This survey is designed to collect school stakeholder's responses in terms of the
importance of various indicators of effective inclusive education on a five-point Likert-type
ordinal scale (Likert 1932). The scale consists of a five-point Likert-type classification with
responses labeled as - Very High Importance (5), Important (4), Relatively Important (3),
Low Importance (2), and Very low Importance (1).

1 2 3 4 5

o O O O O

Very Low Important Very High Important

Figure 1. Excerpt of the survey questionnaire.

2.3 Reliability of the Data

In order to evaluate the consistency of the data responses, a statis-
tical analysis utilizing Cronbach's alpha coefficient was performed
on the significance of IEIE. Cronbach’s alpha (o), symbolized by
the Greek letter o, measures the internal consistency or reliability
of aggregated rating scales [10]. It is widely recognized for as-
sessing the consistency of items within a scale by examining the
correlation among responses to survey questions [10,11]. The
Cronbach Alpha value obtained for the complete dataset was
0.895 (see table 1), categorizing it as 'Good' (0.80 > a > 0.89),
surpassing the 0.70 threshold (see table 2). This outcome confirms
the reliability of the survey data responses (i.e. survey data re-
sponses were consistent) and suggests that the questionnaire
effectively captures these indicators.

Table 1. Cronbach's Alpha Coefficient Test (to assess response
reliability of the survey data).

data due to its limitations as a measure of central tendency. There-
fore, the study advocates the utilization of Multi-Criteria
Decision-Making (MCDM) techniques tailored to address such
data for a more precise analysis. Hence, the selection of Tech-
nique for Order Preference by Similarity to Ideal Solution
(TOPSIS), as MCDM methods is based on their optimal compati-
bility with Likert-type scale ordinal data and their widespread
application in previous research for ranking attributes and facili-
tating decision-making across multiple criteria [16, 51]. This
choice is justified by their practical advantages, straightforward
calculations, and ease of interpretation, as established by prior
studies, thereby enabling an accurate estimation of the relative
importance of IEIE and their subsequent ranking.

2.4.1 TOPSIS Analysis

TOPSIS, a method for multi-attribute decision-making [8], deter-
mines the most favorable alternative by prioritizing proximity to
the positive ideal solution and distance from the negative ideal
solution [15]. The positive ideal solution encompasses optimal
values from criteria, while the negative ideal solution represents
the worst possible values [50]. Proximity is evaluated using n-
dimensional Euclidean measurement, with attributes weighted
according to preference [34]. In this analysis, 33 IEIE were inte-
grated, with importance levels ranging from 1 to 5 and equal
weighting indicating equal preference probability. The objective
was to maximize levels 3-5 and minimize levels 1 and 2 in the
positive ideal solution, while the negative ideal solution aimed for
the opposite. TOPSIS scores (C) were computed for each IEIE
using both positive (df) and negative (d;) ideal solutions, as
depicted in Table 3.

3. RESULTS

The ranking results for IEIE from TOPSIS analysis are presented
in Table 3.

Table 3. Ranking results for IEIE from TOPSIS analysis

VARIABLES VALUES Internal Consistency Indicators (dy) (d) € |R

(K) 33 Formula (a) = K/K-1* Class-Size 0.003761 | 0.005519 | 0.5947 | 12

S s%y) 458266 [1-C3 s2y/3 s2X)] Teaching Strategies 0.004113 | 0.005242 | 0.5603 | 18

Curriculum 0.003819 | 0.005423 | 0.5867 | 14

(X s%) 347.8369 a= 0.895 Student-Teacher Ratio | 0.002314 | 0.005942 | 0.7197 | 4

() 0.8953 Administrative support 0.003985 | 0.005028 | 0.5578 | 19

E— Participation in Co- 0.004455 | 0.004718 | 0.5143 | 29
Reliability Level Good as (0.80 > o > 0.89); refer table 2 curricular activities

Note: Here, K: Number of Items, 3 s?y: Sum of the item variance,
Y s?x: Variance of total score, a: Cronbach's Alpha,

Table 2. Showing the Range of Cronbach's Alpha Coefficient
and Corresponding Reliability Levels.

Enrolment of Children 0.002973 | 0.006188 | 0.6755 | 6

with Special Needs

Avre you a differently- 0.001991 | 0.006579 | 0.7677 | 1

abled /special child

Type of disability 0.002859 | 0.006567 | 0.6967 | 5

S. Range of Coefficient of Cronbach's Reliability Severity of disability 0.001968 | 0.006438 | 0.7659 | 2
No. Alpha Level financial support 0.004216 | 0.004979 | 0.5415 | 24

1. 'a' >0.90 Excellent Policies _implementation | 0.004170 | 0.004877 | 0.5391 | 25
2. 0.80-0.89 Good of inclusive education

3. 0.70-0.79 Acceptable Availability of Therapeu- | 0.003753 | 0.005407 | 0.5902 | 13
4, 0.60-0.69 Questionable tic care center

5 ‘o’ <0.59 Unacceptable Availability of 0.004105 | 0.004959 | 0.5471 | 21

2.4 Data Analysis
Given the principal aim of this research to prioritize the indicators
of effective inclusive education (IEIE) according to the percep-
tions of school stakeholders, it is essential to employ techniques
adept at handling extensive rating data. While a basic user ranking
based on mean score is customary, it is unsuitable for Likert-type

Paraprofessional Staff

Auvailability of Resources | 0.004596 | 0.004930 | 0.5175 | 28

Availability of Special 0.004010 | 0.005322 | 0.5703 | 16

training for Teachers

Availability of Vocational | 0.003812 | 0.005406 | 0.5865 | 15

training facilities




Indicators (dy) (dy) <y R

Teacher- Qualification 0.004173 | 0.004854 | 0.5377 | 26

Teaching Experience 0.004161 | 0.005008 | 0.5462 | 22

Trained /Untrained w.r.t. | 0.002351 | 0.006261 | 0.7270 | 3

CWSN

Proficient or not in oper- | 0.004583 | 0.004671 | 0.5047 | 30

ating Special Devices

Awareness about UDL 0.003868 | 0.005709 | 0.5961 | 11

Teacher's Attitude 0.004691 | 0.004445 | 0.4865 | 32

Awareness & Sensitiza- 0.004934 | 0.004296 | 0.4654 | 33

tion w.r.t. disability,

Parents/ Community In- | 0.005780 | 0.005485 | 0.4869 | 31

volvement

Acceptability & Mutual | 0.004960 | 0.006171 | 0.5544 | 20

Respect

Accessibility to Site Entry | 0.004315 | 0.006499 | 0.6010 | 10
& School Premises

Accessibility to Vertical | 0.003282 | 0.006404 | 0.6612 | 7

& Horizontal Movement

Accessibility to WASH | 0.004199 | 0.006734 | 0.6159 | 9

And Other Facilities

Accessibility to Exit, 0.004766 | 0.006202 | 0.5655 | 17
Way-finding, Communi-

cation

Accessibility to Academic | 0.004157 | 0.006823 | 0.6214 | 8

Spaces

Accessibility to Extra- 0.005216 | 0.006164 | 0.5416 | 23

Curricular Activities

Accessibility to Digital 0.005170 | 0.005823 | 0.5297 | 27

Infrastructure

Note: Here, (d}"): separation measures from positive ideal solu-
tion, (d;): separation measures from negative ideal solution,
C;i = represents an index value ranging from 0 to 1 and R: repre-
sents Rank. A higher index value indicates superior alternative
performance. Here, in this study, all selected indicators should be
perceived in light of the inclusion of children with disabilities in
regular primary schools (only public schools). For instance, one of
the indicators, ‘Are you a differently abled/special child?' (i.e.,
knowing the status of child that whether he/she is differently abled
or not), prompts an exploration of stakeholders' opinions on the
importance of this indicator in relation to the inclusion of children
with disabilities in regular public primary schools.

4. DISCUSSION

According to the findings from the TOPSIS analysis presented in
Table 3, school stakeholders notably prioritize certain qualitative
indicators. These indicators predominantly center around student
characteristics, emphasizing the importance of recognizing stu-
dents and their disabilities, such as whether they are differently-
abled/special children (C; = 0.7677), the severity of their disabil-
ity (C; = 0.7659), the type of disability they have (C; = 0.6967),
and the enrollment of children with special needs (C; = 0.6755).
Additionally, attributes related to teachers are considered crucial,
including the training status of educators concerning children with
special needs (C; =0.7270), student-teacher ratio (Cf =
0.7197), and awareness about Universal Design for Learning
(UDL) (€} = 0.5961). Indicators related to accessibility, such as
accessibility to vertical and horizontal movement (C; = 0.6612),
accessibility to academic spaces (C; = 0.6214), and accessibility
to Water, sanitation and hygiene (WASH) and other facilities
(Cf = 0.6159), and accessibility to the site entry and school

premises (C; = 0.6010), are also deemed significant. Conse-
quently, the TOPSIS analysis suggests that the most critical IEIE
encompass aspects related to students with disabilities, teacher-
related attributes, and accessibility-related indicators addressing
barriers within school premises and buildings.

As per the TOPSIS analysis, indicators of medium importance
encompass various aspects such as class size (C; = 0.5947), the
availability of a therapeutic care center (C; = 0.5902), curricu-
lum (C; = 0.5867), the availability of vocational training courses
and facilities within the school (C; = 0.5865), the availability of
special training for regular teachers and staff (C; = 0.5703), ac-
cessibility to exit, way-finding, and communication (C; =
0.5655), teaching strategies (C; = 0.5603), administrative sup-
port (C; = 0.5578), acceptability & mutual respect between
students and teachers (C; = 0.5544), the availability of
paraprofessional staff (C; = 0.5471), and teaching experience
(C; =0.7677) is emphasized to facilitate ongoing student devel-
opment and inclusion. This indicates that indicators related to
facilities, support services, and resources (like the presence of
paraprofessional staff, the existence of therapeutic care centers,
and the provision of vocational training, the availability of special
training for regular teachers and staff, and administrative support)
along with the indicators related to the academic teaching; class
size, curriculum, teaching strategies, teacher’s experience, accept-
ability & mutual respect between students and teachers and
accessibility to exit, way-finding, and communication are catego-
rized as medium importance indicators based on their relative
significance in the analysis.

In the TOPSIS analysis, it is notable that stakeholders attribute
lower significance to various indicators, including accessibility to
extra-curricular activities (C; = 0.5416), inadequate financial
support (C; = 0.5415), policies regarding the implementation of
inclusive education (C; = 0.5391), teacher’s educational qualifi-
cations (C; = 0.5377), accessibility to digital infrastructure (C; =
0.5297), participation of CWSN in co-curricular activities (C; =
0.5143), proficiency in operating Special Devices & Equipment
used by CWSN (C; = 0.5047), parents/community involvement
awareness (C; = 0.4869), teacher's attitude (negative/positive)
(C; = 0.4865), and awareness & sensitization regarding disability
(C; = 0.4654). This discovery contradicts the common assump-
tion that financial and administrative support, are highly crucial
factors for the inclusion of CwDs in inclusive education, especial-
ly in developing countries like India. It is worth noting that many
primary schools have only one special educator per school to as-
sist CwDs, and the enrollment of these students is relatively low
in existing schools. This could elucidate why stakeholders do not
prioritize these indicators as highly important compared to the
aforementioned ones. The diminished importance attributed to
teaching strategies, financial and administrative support, trained
teachers, community involvement, and awareness is disconcert-
ing, particularly considering the significantly low enrollment of
CwDs in primary schools. This likely signifies a lack of enthusi-
asm among stakeholders (teachers, principals, special educators,
etc.) in actively advocating for the inclusion of CwDs in these
schools, as these indicators necessitate their direct involvement
and commitment.

5. CONCLUSIONS

This research provides valuable insights into the importance of
IEIE in promoting the integration of CwDs within primary



schools in Delhi, India. The findings indicate that stakeholders
prioritize qualitative indicators concerning students, teachers,
resources, and accessibility, while placing less emphasis on finan-
cial and administrative support, as illustrated in Table 3. In
developing countries like India, there tends to be a disproportion-
ate focus on financial and administrative aspects of inclusive
education, often overlooking the qualitative dimension crucial for
the inclusion of CwDs. The results highlight the urgency of im-
proving accessibility around schools and giving adequate attention
to qualitative factors. The outcomes emphasize the current lack of
attention to specific indicators such as awareness and sensitization
about disability, parental/community involvement, teacher atti-
tudes (negative/positive), mutual respect between students and
teachers, participation of CWSN in extracurricular activities, pro-
ficiency in operating special devices and equipment used by
CWSN, teachers' educational qualifications, and teaching experi-
ence. Conversely, indicators like student characteristics (including
disability status, type, and severity), student-teacher ratio, educa-
tor training regarding CWSN, awareness of UDL, class size,
curriculum, accessibility to academic spaces and facilities, availa-
bility of therapeutic care centers, and vocational training
opportunities in schools hold greater significance for CwDs inclu-
sion. This variation may arise from the diverse disabilities within
CwbDs, requiring heightened attention and support compared to
typically developing children. Therefore, there is a justified need
to enhance awareness among school stakeholders regarding the
needs of CwDs for their inclusion in regular schools.

Prioritizing domains and indicators provides insights for officials
and administrators to make informed decisions, enhancing acces-
sibility and inclusion for individuals with disabilities. These
criteria are crucial for policymaking, strategic planning, and
budget allocations to develop inclusive schools in India. Also,
finding of this research will be helpful in all the interdisciplinary
research fields which are related to education and individual with
disabilities.

6. LIMITATION AND FUTURE SCOPE

The study emphasizes IEIE's importance, provides a crucial basis
for selecting IEIE to include CwDs into mainstream schools and
urges further research, to develop an assessment tool to evaluate
the current status of these indicators in regular school, aiming to
boost children with disabilities' enrollment. This research is lim-
ited to primary schools of Delhi (only public school).
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