ASIA PACIFIC JOURNAL
OF EDUCATORS AND EDUCATION

Volume 37, Number 2, 2022
https://doi.org/10.21315/apjee2022.37.2.7

‘Asia Pacific Journal of Educators and Education

Research Article:

Effectiveness of Academic Intervention on Learning of Environmental
Science among Slow Learners

Archana Kumari'* and Alka Kataria?

'Department of Home Science, IIS (Deemed to be University), Gurukul Marg, SFS Manasarovar, Hans Vihar,
Kalyanpura, Mansarovar, Jaipur, Rajasthan 302020, India

*Department of Environmental and Life Sciences, IIS (Deemed to be University), Gurukul Marg, SFS
Manasarovar, Hans Vihar, Kalyanpura, Mansarovar, Jaipur, Rajasthan 302020, India

*Corresponding author: 19archana.kumari@gmail.com

ABSTRACT

'The present study was conducted to find out the impact of teaching with intervention module on
learning of the subject Environmental Science among slow learners, studying in the third class of
Government Upper Primary Schools of Jaipur, Rajasthan. Out of total 53 slow learners identified
from three schools of Jaipur, Rajasthan, slow learners of two schools were taught with intervention
module in two different classroom settings: Remedial classes and Inclusive classrooms. The slow
learners of the third school were taught with conventional methods by their subject teacher. The
result showed significant improvement in the post-test score of slow learners in Environmental
Science after being taught with an intervention module in both remedial classes and inclusive
classroom settings. However, slow learners taught in inclusive classrooms scored higher in post-
test as compared to those taught in remedial classes. No significant difference was found in the
post-test score of normal students taught in remedial and inclusive classroom settings. Dealing
with slow learners in the classroom is a universal matter of concern for all educators across the
world so, the encouraging findings of this study can be an example for them. A simple change
in the curriculum, pedagogy and classroom sitting arrangement that is pairing normal students
with slow learners (peer tutoring) in regular classroom can bring a remarkable change in the
achievement of not only slow learners but also of normal students. Besides this, there is a need for
specific strategies and policies for making these students perform on par with normal students,
such as allocation of more budget for training the workforce and establishing science and
technology resource centers. The findings and limitations of the study suggest several possibilities

for future empirical research in other subject at primary, secondary and higher level of education.
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INTRODUCTION

Towards the fulfillment of the goals of the universalisation of elementary education, the
Government of India has been putting in its effort by opening primary schools, providing
scholarships, upgrading the quality of education, and so on. But the dropout rate at the
primary level (Class I to V) in India is 1.5% and in Rajasthan, it is 3.6% (Ministry of
Education India, 2022) which is a serious matter of concern. Children who are retained
in a class are more likely to drop out (Bhatti et al., 2020). One of the factors responsible
for high retention rate and leading slowly towards dropout at primary level of education
is the unsatisfactory academic progress of the students. There are some students in the
class who contributes to a remarkable extent in making the average academic progress
of the class unsatisfactory. They are slow learners, who are neither mentally retarded nor
learning disabled (Kaznowski, 2004). Educationists label the child slow learner if the child
has learning difficulties which may be the result of widespread institutional phenomenon
(Graham & Slee, 2008). They have the innate capacity to learn but they need individual

attention from their teachers to achieve up to the mark of normal students in the class.

Although the performance of slow learners in almost all the subjects is below expectation
but struggling with science is the most common among them due to the abstract nature
and implication of this subject in real-life situations (Pujar & Gaonkar, 2008; Sharma &
Sansanwal, 2002). Slow learners are poor in applying their knowledge in real-life situations
so there is a need to redesign science activities so that they can apply knowledge to learn
new knowledge (Al-Mutawah et al., 2022). In spite of being an interesting and enriching
subject, slow learners encounter some difficulty in Environmental Science regardless of how
the content is presented (Pujarr & Gaonkar, 2008). The difficulties of slow learners further
increased due to the inability of teachers to pay individual attention to those children may
be because of the big size of the class and lack of time for the conduction of innovative
experiments (Mandima, 2015). Besides this, there are many other drawbacks at the
institutional level as marked by National Focus Group (2006), such as lack of experienced
teachers, ineffective pedagogy and prevalence of the rote learning method which further
aggravates the difficulties in learning especially for slow learners. They do not get concrete
experience and find it difficult to learn through textbook content which is generally
teacher-centred. One of the basic assumptions underlying the planning of curriculum is
that it should be need-based rather than knowledge-based (Common & Pratt, 1981). The
purpose of science education is to help students develop the scientific attitudes, abilities, and
information they require to comprehend their environment, to deal with challenges they
may face, and to make wise judgements about scientific and socio-scientific topics (Ozdem-
Yilmaz & Bilican, 2020) but, knowledge-based curriculum and academic outcome-based
assessment which is mostly practiced in schools generally inculcate the habit of learning
without understanding among students and further lead to their inability to apply that
knowledge in further reasoning (Ezeanya, 2019).

The problems faced by slow learners in Environmental Science in a regular classroom can
be dealt with, in two ways. First, they can be given remedial classes on a regular basis
specially for the subject Environmental Science along with the regular classes with normal
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children (Banerjee et al., 2007), and secondly, they can be taught the subject in the inclusive
classroom along with the normal children but with little modification in curriculum and
pedagogical strategies (Waldron & McLeskey, 1998). Remedial classes are extra classes that
can be organised for slow learners, and they are taught Environmental Science regularly
with special instructional methods and pacing, regular revision, remedial and constructive
guidance, and reformed material (Sudhakar, 2021). Slow learners are usually benefited
from guided instruction, individualised instruction, peer tutoring and organisation of the
curriculum combined with audio-visual learning materials provided in the remedial classes

(Vasudevan, 2017; Banerjee et al., 2007).

Another option is that instead of giving extra remedial classes they are taught Environmental
Science in regular classes with normal children but, with a little modification of the
curriculum and pedagogy. A number of studies have found that a simple change in
pedagogy and learning materials can bring significant change in the learning outcome of

these children in inclusive classroom (Yadav & Tiwari, 2017; H. Hamzeh, 2014).

Planning a few activities in Environmental Science based on the need and interests of slow
learners, and changing pedagogical strategies used by the teachers such as giving them
extra time to complete their work (Shaw, 2010; Muthiah, 2014), pairing them with normal
students (Sabitu & Francis, 2016), regular revision of the content (Malik et al., 2012),
use concrete materials such as charts and models (Pujarr & Gaonkar, 2008) and positive
reinforcement either in a remedial or inclusive classroom setting may lead to improvement
in the academic performance of slow learners because in the theory of cognitive
constructivism, learning is an active process and the child should be an active agent in their
learning (Bruner, 2006), and this could be possible when an activity-based curriculum and
pedagogy will be provided to them. The purpose of introducing Environmental Science
at the primary level is to expose, be aware of, connect and sensitize towards the prevailing
environmental issues which cannot be fulfilled by memorising the concept. Learning
without understanding and rote learning does not provide the opportunity to the child
to explore his/her self, family, neighborhood, and the country and develops a sense of
belongingness with his community and finally his country. They need a learning situation
in which they can construct their own knowledge by exploring and experimenting with
their surroundings and acquiring first-hand knowledge beyond the textbook. Against the
backdrop of this, the present study was undertaken with the aim to find out the impact of
the academic intervention on learning environmental studies among slow learners.

OBJECTIVES

1. To determine the pre-test knowledge of children of primary class in the
subject, Environmental Science.

2. To find out the effectiveness of the Academic Intervention Module
on knowledge of Environmental Science of slow learners of primary
classes in remedial classes. To find out the effectiveness of the Academic
Intervention Module on knowledge of Environmental Science of slow
learners of primary class in an inclusive classroom setting.
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3. To find out the difference in the pre-and post-test scores of slow learners
in Environmental Science taught in traditional classrooms.

LITERATURE REVIEW

In spite of achieving significantly below average, slow learners are neither classified as
learning disabled nor as mentally retarded as the IQ_scores of these students are above
the demarcated IQ_level for considering a child mentally retarded (Kaznowski, 2004).
Their IQ_score ranges between 70 to 89 (Mumpuniarti, 2017). They constitute around
18% of the student population (Mangal, 2007). They stand on the lowest rung of the
academic ladder and are unable to meet the minimum academic demands (Kaznowski,
2004), yada of inclusive classrooms because of average cognitive abilities (Canter &
Carroll, 1997) and may lead to early dropouts (Sprague & Walker, 2000). The factors
found responsible for their academic backwardness were lack of interest (Samaresh, 2017),
physical and psychosocial status of the students and educational and socioeconomic status
of the family (Selvarajan & Vasanthaguma, 2022), inability to study on their own (Kannan
et al., 2015), lack of cooperation, guidance and facility from the family, unconducive family
environment (Thakur et al., 2016) and some institutional phenomena practiced in inclusive
classroom setting such as the prevalence of rote learning method (National Focus Group,
2006), inadequate opportunities for learning, untrained teachers and large class size (Khan,
2008) inappropriate teaching strategies used by teachers and their absenteeism (Davies,
2022). They have problems in understanding, comprehension, and expression of concepts
which poses problems in understanding the concepts, especially of science subject (Pujar

& Gaonkar, 2008).

On the basis of guidelines given in the National Curriculum Framework (2005, p. 48),
science and social science have been integrated as Environmental Studies and introduced
in primary classes. There is a developing acknowledgement among our curriculum planners,
academics, and educational administrators that our science education at the school level
fails to fulfil its objectives. In spite of being such an important subject, many students have
personal disliking and fear for science subjects (Lutfuzzaman et al., 2006). Moreover, in
the absence of teachers’ intervention children develops the habit of rote learning leading to
their inability to connect conceptual knowledge with real-life situation.

Academic Intervention for Slow Learners in Environmental Science

The research evidence shows many methods and strategies for accelerating science learning
among slow learners. They are Metacognitive Scaffolding (Chen et al., 2015), use of
Constructivist approach over traditional method (Samaresh, 2017), multisensory learning
approach (Shylika, 2015), Counselling with intervention such as group activities and
games, role play, case studies and situational analysis, open-ended stories for brainstorming
(Banu, 2015), Computer Assisted Instruction Programme (Arthur-Baidoo et al., 2022)
classes and students for the study. One-hundred one (101, concept mapping and expository
instructional strategies (Udeani & Okafor, 2012), “Authentic Integration” (Treacy &
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O’Donoghue, 2013), and intervention through educational television programme (Meenu,
2006). Use of picture book, chart, models and individualised instruction (Pujarr & Gaonkar,
2008), ICT (Wettasinghe, & Hasan, 2007), and role-play to minimise language barriers
(Cyparsade et al.,), concrete materials, flashcards, demonstration, focus on a single concept
at a time, presentation of content in small size, provision of extra time to complete the task,
strategic intervention materials such as guide cards (Contreras, 2018). One of the very
effective strategies to improve the academics of slow learners is peer tutoring suggested in
many types of research (Sabitu & Francis, 2016; Pujarr & Gaonkar, 2008). Use of keyword
methods used in mnemonics instructional strategies for slow learners are found extremely
effective in facilitating high levels of memorisation and recall of unfamiliar and monster

vocabulary and terminology (Scruggs et al., 1994).

Slow learners’ academic performance may significantly be improved by implementing an
individualised education plan (Pujarr & Gaonkar, 2008). A modified curriculum with
a combination of pictures, models, and charts must be provided to the slow learners as
an academic intervention for effective assimilation, modification, and better learning.
Ramlakshmi (2013) suggested compensatory along with remedial teaching for teaching
slow learners. Shaw (2010) described some classroom practices such as repetition and
regular practice and hands-on activities of discrete skills to reinforce learning, breaking
down lessons into short concepts, with concrete teaching, computer-assisted instruction,
change in the assessment process and peer tutoring to increase the learning of slow learners.
The practices which have to be avoided by the teachers are the use of jargon and monster
words to make the comprehension of the content easy for slow learners (Ishaq et al., 2020).

METHODOLOGY
Study Area and Participants

'The study was carried out in Jaipur city of Rajasthan, the largest state situated in the northern
part of India having 5.5% (6.85 crores) of the total population of the country)Jaipur is the
capital of Rajasthan and the largest district in terms of population (66.26 Lakhs) with an
average literacy rate of 75.51% (Ministry of Home Affairs, Government of India, 2022). The
city of Jaipur is divided into 14 blocks. Out of 14 blocks of Jaipur city in Rajasthan, three
blocks having Government Upper Primary schools were selected by purposive sampling
techniques. From those three blocks, Sanganer block was selected randomly. Eight Upper
Primary Government schools from Sanganer block were approached by the researcher,
out of which four schools gave permission for conducting the intervention. To control the
impact of socioeconomic factors on the learning of children, three Government Upper
Primary schools from nearby wards were selected for the study. From these three upper
primary government schools, the students of the 3rd class were included in the sample
because any kind of intervention at an early stage often results in the best and effective
outcome (Reynolds et al., 2001). The screening of slow learners was done on the basis of
1Q_scores of the students obtained in Standard Progressive Matrices (SPM) developed by
Raven in 1938. In Raven’s SPM, students are categorised on the basis of their IQ_scores
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into five groups, namely intellectually superior, above the average, intellectually average,
slow learners, and intellectually defective. Students having IQ_scores between the 25th
percentile and the 5th percentile are categorised as slow learners. On the basis of this, out
of total of 143 students in 3rd class, 53 students were identified as slow learners. The results
are shown in Table 1.

Table 1. School wise students and slow learners identified in 3rd class

No. School name No. of students in No. of slow learners
3rd class identified in 3rd class
1 Government Upper Primary School, Sumernagar 46 16
2 Government Upper Primary School, Haziyawala 57 23
3 Government Upper Primary School, Badmohanpura 40 14
Total 143 53
Instruments

'Three tools were used for the present study.

1.

2.

For screening of slow learners, Raven’s Standard Progressive Matrices (2000 a)
was administered to all students of the third class of selected government schools.
Self-structured questionnaire was used to examine the knowledge of slow learners
in Environmental Science subjects before and after the administration of the
instruction module. The questionnaire was prepared with the help of the subject
teachers, and it included 25 questions from two selected chapters of the textbooks
of Environmental Science by the Rajasthan State Education Board. The type of
questions included in the pre-test was multiple-choice, fill-in-the-blanks, one-
word answer, and true/false type. For example: “Where do we get fruits from?”,
“Write the name of food items that can be eaten raw”, Write any one method,
which you can practice at home for water purification”, “Which of the following
is a waterborne disease?” The obtained score was summed up individually for all
students. The same test was used for the post-test of all students.

Self-prepared academic intervention module for two selected chapters of
Environment science. The Cognitive Constructivism Theory of Bruner (1957),
Cognitive Load Theory of John Sweller (2011), Cognitivism by Gagne’s learning
theory (1962) and Co-Constructivism Theory of Vygotsky were used in the
development of the intervention module. For those two chapters, namely “Jal hi
Jeevan Hai” and “Bhojan evam Khadhya Padarth”, 22 worksheets on topics such
as sources of water and food, raw and cooked food, simple cooking methods and
utensils used at home for cooking, sources of water contamination, simple water
purification methods were prepared. Besides this, four activities, for example,
“Food Basket”, “Dirty Bear”, two projects on “Balanced Thali” and “Show and
Tell” for different sources of water, and a picture book named “Dadaji ka Khana
Khazana” was prepared, taking into consideration the availability of resources in
Government schools undertaken in the study. Once the module was prepared,
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it was validated by a panel of eleven members, and the suggestions given by the
experts were included in the intervention module.

Pilot Study

A pilot study was conducted on 50 students of class fourth of government upper primary
schools assuming that they had already studied the chapters given in the module so they
will understand and solve the module. During the pilot study, no changes were suggested in
the pre- and post-test questionnaire may be because it was prepared with the help of subject
teachers but, a few changes in the intervention module related to content and pictures were
suggested by the students and teachers. They were- use of local names of cereals instead
of common names, replacing or increasing the visibility of a few pictures, and providing
more time for solving some worksheets. All the changes were included in the intervention
module.

Procedure

The present study examined the impact of academic intervention on learning of
Environmental Science by using a randomised pre-test/post-test design. The whole study
was conducted in four phases namely: screening of slow learners, administration of pre-test,
implementation of the academic intervention, and administration of post-test.

Phase I: Screening of slow learners

Screening of slow learners was done with Raven’s STM (Raven, 1938) test which was
administered to all students of the third class for identifying slow learners in all three
schools. In the present study, students who scored between the 25th percentile and the
percentile in Raven’s SPM test were categorised as slow learners. Students with any kind of
disability or illness were not included in the sample.

Phase II: Pre-test of students

Before conducting the intervention, a pre-test was conducted for slow learners as well
as normal students of all the sampled schools. It was ensured that the selected chapters
were already taught by their subject teacher before the conduction of pre-test in all the
three schools taken into the sample. The scores obtained in pre-test by the students were
tabulated and analysed.

Phase I1I: Intervention

The next phase was to teach the students with the intervention module. Since it was not
practically possible to organise remedial or inclusive classes for slow learners of three
schools at a common place as they were located at little distance from each other. So,
three schools were randomly selected as experimental group I, experimental group II and
control group. The slow learners of the experimental group I were taught the subject in the
remedial classroom for two months (three days a week), which means apart from regular
classes slow learners were segregated and given extra classes and in those extra classes, they
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were taught the subject with an intervention module. The slow learners of Experimental
group II were also taught with the intervention module but in an inclusive classroom
setting, where normal students were also taught with slow learners in the same classroom
for the same time period. However, the slow learners of the control group were not taught
with the intervention module. They were taught with the conventional method by their
regular subject teacher in the regular classroom.

Intervention in the remedial classroom: Approval from their parents and the principal of
the school was taken for remedial classes after school hours. The schedule for eight weeks
of intervention including time, topic, methods, and materials, was prepared. Revisions of
previously covered topics were planned on a regular basis in the schedule prepared for
remedial classes. Every new concept was first introduced to the students with the help of
a concrete material either with real objects like cereals, pulses, or picture cards. Gradually
it was shifted to the semi-concrete way of instruction and finally, it was taught in abstract
form. Peer tutoring was also implemented where two slow learners were grouped together
and asked to solve the problems and do the projects together with the help of each other.

Intervention in the inclusive classroom: The intervention in the inclusive classroom
followed the same pattern as in the remedial classroom which is introducing the concept
in concrete form with the help of real objects and picture cards followed by semi-concrete
method in which they applied the learned concept in solving hypothetical problems from
their real-life situation. Finally, the worksheets having problems in the abstract form
was given to the students to solve. But, in this experimental group, the group formed
for peer tutoring was different from the peer tutoring group formed in remedial classes.
In the inclusive classroom settings, a normal student was paired with slow learners for
peer tutoring and they were asked to sit together during intervention classes. The method
adopted for revision was also different in the inclusive classroom setting. Before beginning
the next concept, the normal student was asked to brief the previously taught topic to
his/her peer partner. Assuming that very often slow learners would take a little longer to
complete the given task, normal students grouped with those slow learners were asked to
help their peer partner.

Phase IV: Post-test

The last phase was the administration of the post-test after two months of intervention.
Post-test was administered to slow learners of experimental group I, taught in the remedial
classrooms, and the control group. The same post-test was administered to slow learners
as well as normal students of experimental group II taught in inclusive classroom settings.

Data Analysis

'The obtained score from pre-test and post-test was analysed. Only quantitative analysis of
the data obtained was not sufficient to achieve the objectives of the study so, qualitative
analysis was also conducted. Statistical calculation such as descriptive statistics, /-test, one

way ANOVA was done with SPSS version 25.
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RESULT'S

Table 2. Pre-test scores obtained by all students in Environmental Science

Schools N Mean SD Minimum Maximum Range
Experimental group 1 46 10.60 5.24 1.00 20.00 19.00
(Remedial)

Experimental group 57 10.52 5.87 0.00 19.00 19.00
II (Inclusive)

Control Group 40 9.07 4.26 1.00 19.00 18.00

The mean score shown in Table 2, reveals that students of experimental group I (mean
= 10.60) and experimental group II (mean = 10.52) scored similar marks in the pre-test.
However, the score of students of the control group in Environmental Science was a little
lower (mean = 9.07) than the scores obtained by the other two groups. The minimum marks
obtained by students of all three schools range from zero to one and maximum marks range
from 18.00 to 19.00. The mean pre-test scores show that the level of understanding of the
subject of Environmental Science was more or less the same among students of all three
schools.

Table 3. ANOVA for pre-test score in Environmental Science

Sum of square df Mean square F Sig.
Between group 63.97 2 31.98 1.154 0.318
Within group 3881.942 140 27.72 (NS¥)
Total 3945.916 142

Note: "NS — Not Significant

An analysis of variance shown in Table 3 indicates that the pre-test score of students in all
three schools in Environmental Science was not significant at 0.05 level of significance, F =
1.154, p = 0.318. It can be inferred that there is no significant difference in mean scores of
pre-tests of students of experimental groups I, II and the control group in Environmental
Science, and the level of understanding of the subject was more or less the same among
students of all three schools. As discussed with the principals of schools, the probable
reason for the low performance of students was the absenteeism of both the subject teacher
and students and the almost negligible use of audio-visual aids or hands-on activities used
by teachers while teaching.
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Table 4. Comparing the pre- and post-test scores obtained by slow learners taught in
remedial classes

Group Test scores Mean N SD #-value Sig
(2-tailed)
Experimental group I Pre-test scores 5.12 16 2.39 20.46 0.000™*

(Remedial classes) Post-test scores 15.81 16 1.97

Note: *Significant at 0.01 level of significance

Table 4 shows a comparison between the pre- and post-test scores in Environmental
Science obtained by slow learners taught in remedial classes. A significant difference at
0.01 level of significance was also found in pre- and post-test scores of slow learners taught
with intervention module in remedial classes (# = 20.46). The mean values show a three
times higher score in post-test as compared to pre-test score among slow learners. Initially
when the slow learners were taught with concrete materials and given worksheets for
revision and practicing the concept taught in remedial classes, many of them were not able
to solve the problems given in worksheets but when they were taught the same concept
with activities, and projects, they not only enjoyed the activity but also improved their
ability to solve application-based problems given in the worksheets. Activities and projects
provided them with an opportunity to apply their knowledge in real-life situations.

Table 5. Comparing the pre and post-test scores obtained by slow learners taught in
inclusive classes

Group Test scores Mean N SD t-value Sig (2-tailed)
Experimental group II ~ Pre-test scores 5.21 23 4.11 11.42 0.000™

(Inclusive classes) Post-test scores 18.69 23 3.69

Note: **Significant at 0.01 level of significance

Table 5 shows a comparison between the pre- and post-test scores in Environmental
Science obtained by slow learners taught in inclusive classes. When slow learners were
taught with normal students with intervention module in inclusive classroom settings, a
significant difference at 0.01 level of significance was also found in pre and post-test scores
of slow learners (# = 11.42). The mean values show a three times higher score in post-test as
compared to pre-test score among slow learners.

Table 6. Comparing the pre and post-test scores obtained by slow learners taught in
control group

Group Test score Mean N SD t-value Sig (2-tailed)
Control group Pre-test scores 5.00 14 2.54 0.540 0.598 (not
Post-test scores 4.71 14 2.58 significant)
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Table 6 shows a comparison between the pre- and post-test scores in Environmental
Science obtained by slow learners taught in control group. The difference in pre and post-
test scores of slow learners taught with the convention method in the control group was
found non-significant (# = 0.540). In fact, the mean score of slow learners in the control
group decreased slightly in the post-test. Many slow learners reported during the post-
test that they have forgotten many topics as it was taught once and never got revised by
the teachers. When asked to the subject teacher, she justified this saying that most of the
time teachers are on some other duties given by the government so find very little time for
planning activities and preparing concrete teaching-learning materials for students. They
somehow try to complete the curriculum and left with no time for revision.

Table 7. The difference in post-test scores of slow learners in Environmental Science in
the remedial and inclusive classroom setting

Experimental Mean N SD  #value Sig (2-tailed)
Group
Post-test scores Experimental group I (Remedial) ~ 15.81 16 1.97 2.85 .007

in Environmental Experimental group II (Inclusive) ~ 18.69 23 3.69

Science

Table 7 shows the difference in post-test scores of slow learners in Environmental Science
in the remedial and inclusive classroom setting. The value of #is 2.84 which is significant at
0.01 level of significance. A post-test score of students taught in inclusive settings (mean =
18.69) is higher than the score achieved by slow learners taught in remedial classes (mean
=15.81). The difference in the achievement of slow learners in these two classroom settings
may be contributed to peer tutoring because all the activities and worksheets used in the
intervention were the same in the two groups, except for the pairing of students for peer
tutoring. Slow learners were paired with another slow learner in the remedial classroom
whereas, in the inclusive classroom, slow learners were paired with normal students for
peer tutoring. It was observed during the intervention that before asking their doubts to
the researcher, slow learners were discussing that with their peer partners and a sense of
responsibility and willingness to help their slow learning partners was also observed.

Table 8. Comparing the pre and a post-test scores of normal students in an inclusive
classroom in Environmental Science

Pre- and post-test Mean N SD #-value Sig (2-tailed)
Pre-test scores in Environmental Science 14.11 34 3.79 5.74 0.000™**
Post-test scores in Environmental Science 17.55 34 3.68

Note: ™ Significant at 0.01 level of significance
A significant difference was found in the pre and post-test scores of Environmental

Science among normal students (# = 5.74), as shown in Table 8. The mean score reveals
that the post-test score of normal students taught with slow learners in an inclusive setting
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(mean = 17.55) is higher than their pre-test scores (mean = 14.11) in Environmental
Science. It can be inferred from the above table that, the presence of slow learners in the
inclusive classroom does not deteriorate the academic achievement of normal students in
Environmental Science.

Table 9. ANOVA for a post-test score in Environmental Science

Sum of square df Mean square F Sig.
Between group 108.02 2 54.011 4.605 0.012
Within group 1642.18 140 11.73
Total 1750.21 142

One-way ANOVA was conducted to compare the impact of the academic intervention
on the achievement in Environmental Science. An analysis of variance shown in Table 9
indicates that the effect of the intervention on achievement of Environmental Science was
significant at 0.05 level of significance, F (2,140) = 11.73, p = 0.012. It can be inferred that
there is a difference in the mean post-test scores of students of experimental group I, IT and
control group in Environmental Science.

Table 10. ANOVA (Post Hoc Test) for post-test score in Environmental Science

School Mean Std. Sig. 95% confidence interval
difference  Error

Lower Upper bound

bound

Experimental group  Experimental group II -1.582 0.678  0.055 -3.19 0.025
I (Segregated) (Inclusive)

Control group -2.115 0.740  0.014 -3.86 -0.361
Experimental group  Experimental group I 1.582 0.678  0.055  -0.025 3.19
II (Inclusive) (Segregated)

Control group -0.532 0.706  0.732 -2.20 1.14
Control group Experimental group I 2.115 0.740  0.014 0.361 3.86

(Segregated)

Experimental group I1 0.532 0.706  0.732 -1.141 2.20

(Inclusive)

Table 10 shows the ANOVA Post Hoc Test for post-test score in Environmental Science.
'The mean of post-test score in Environmental Science for students of experimental group
I and control group differ significantly at 0.05 level of significance. However, the other
differences between experimental group II and the control group and between experimental
group I and II is not significant.
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DISCUSSION

In a heterogeneous classroom, all students do not learn at a similar pace. Some of them
learn fast and some students learn at a slow rate. There are also few students, who have
limited intellectual endowment (Shaw, 2010) by nature and cannot keep pace with their
classmates (Khan, 2008), commonly termed as slow learners or dull students. The reason
of a child becoming slow learner is not aways their intellectual deficiency but the existing
institutional phenomena like curriculum planned for keeping in mind the average students,
ineffective pedagogy (Thakur et al., 2016), lack of joyful learning and rote memorisation
(Kannan et al., 2015), score-based evaluation system and lack of adequate numbers and
inefficiency of teachers (Zafira & Gunansyah, 2018) is responsible for making a child slow

learner.

In the pre-test, students of all the three schools performed poorly as they all were taught
with traditional methods by their subject teachers. A conventional teaching method is not
enough to cater to the diverse need of the students of a classroom and especially of slow
learners (Subban, 2006). In the absence of any special pedagogical strategies followed by
the subject teachers for these learners (Mumpuniarti, 2017) and negligible use of teaching
aids while teaching, many times slow learners lose interest and motivation for learning

(Samaresh, 2017).

Academic improvement of slow learners can be improved, when teachers use concrete
materials and multimodel strategies which means use of visual auditory and kinesthetic
teaching learning materials for teaching (Ganvir & Ganvir, 2016). Activity based learning
and provision of extra time to complete the task, helps them to a great extent in making
academic progress (Shaw, 2010; Muthiah, 2014). In this study a significant improvement
was found in the post-test score of slow learners taught in remedial Classes. The findings
of this study is supported by Pujar and Gaonkar (2008), that when slow learners are taught
with chart, pictures and peer tutoring method in remedial classes, they make significant
improvement in academics. Engaging students as an active learner through planned
activities and projects further contribute to enhancing the attention span of the child
(Joseph & Abraham, 2019), and ultimately helps them to stand on the superior category of
academic ladder (Muthiah, 2014).

In the inclusive classroom, slow learners were taught with normal students with the same
intervention module consisted of worksheets, activities, projects and picture book and a
significant improvement in their post-test score was found in this experimental group too.
Teaching with concrete materials such as real objects, activities, and projects in remedial
classes or even in the inclusive classroom provides the learners an opportunity to discover
and construct their own knowledge and enables them to connect the concept with real-life
situations (Pujar & Gaonkar, 2008). It facilitates learning with understanding, in-depth
investigation and collaborative experiment rather than rote memorisation followed in
conventional teaching (Hartini et al., 2017). The colorful pictures used in picture book and
worksheets add further to their interest in learning (Epstein, 1994).
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Slow learners have poor memory because of rigid and insufficient critical thinking, so
revision plays a very important role in retaining the learned concept in memory (Malik
et al.,, 2012), and in the intervention module, extra worksheets having problems based
on their daily life and their surroundings were planned, which were given to students to
practice at home which might contribute in increasing their working memory.

Wialdron and McLeskey (1998) found in their study that students with special needs taught
in inclusive school settings, made comparable progress as compared to the students taught
in remedial classes. Kaznowski (2004) found the performance of slow learners are poor,
irrespective of the classroom settings. So, rather than focusing more on educational settings
suitable for slow learners, educational alternatives such as modification in curriculum,
pedagogy, and assessment strategies are required to bring slow learners at par with the
average students whether, it is remedial setting or inclusive classroom setting (Malik et al.,

2012; Mumpuniarti, 2017).

The slow learners taught in inclusive classrooms performed better than those taught in
remedial classrooms. All the activities and project conducted in both the classroom were
same except the pairing of students for peer tutoring. In remedial setting peer group was
made by collaborating two slow learners together whereas in inclusive classroom one
normal student was paired with one slow learner during intervention. Teaching children
with diverse abilities in inclusive classrooms may serve as a catalyst for improving the
educational attainment of students with borderline intellectual functioning (Levine &
Barringer, 2008). Peer tutoring was found one of the effective interventional strategies
which can be practiced on a regular basis in the inclusive classroom setting by pairing
an average or above-average student with a slow learner (Malik et al., 2012; Sabitu &
Francis, 2016). In the method of peer tutoring based on the co-constructivism concept of
Vygotsky both the peer involved in investigation and develop a shared understanding. They
get opportunity to construct their own knowledge by connecting new experience with their
existing experiences (Samaresh, 2017). Collaborative group learning strategy facilitated
students in relating their learning to real world problems and provided opportunity to learn
at his/her own pace (Samaresh, 2017).

Since slow learners were taught with normal students in inclusive classroom, the impact
of intervention on normal students was also analysed in this study. The finding shows
significant improvement in post-test scores in Environmental Science of not only the slow
learners, but the normal students also improved significantly in terms of score in the subject
and at the same time they developed a sense of confidence and built a good relationship
with slow learning students during peer tutoring. The findings are crucial for the continued
advancement of inclusive education. Szumski et al. (2022) found in their study that when
normal students are taught with children with special needs, they neither lose nor gain in
academics.
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CONCLUSION

Though the study was limited to the intervention in only one subject that is Environmental
Science on students of third classes of upper primary government schools, it brings forth
the impact of this intervention on the academic achievement of slow learners taught in
remedial and inclusive classroom settings. The academic intervention in addition to
regular classroom teaching was found effective in improving the academic performance in
Environmental Science of slow learners and normal students in both classroom settings.
Problems related to dealing with slow learners in regular classrooms are not limited to the
Indian context but it is a universal problem and has to be dealt with by the academician,
policymakers, and curriculum planners of almost every country. The findings from this
study are encouraging and can be exemplary not only for the educators of India or other
countries of Asia Pacific region but also for the educators of other countries. There is a need
for specific strategies and policies for making these students perform on par with normal
students. The possible strategies could be:

1. Allocating more budget for preparing the skilled workforce who can prepare
intervention strategies and use it as a part of their pedagogy to cater to the
diverse need of the classroom.

2. Allocating more budget for establishing science and technology resource
centers across the country so that teachers of government schools can have
access to those resources. Most of the interventions involving technological
methodologies such as smart classroom, and custom-designed software is
very expensive and cannot be afforded by government schools as they have
limited resources.

3. The methods used in the intervention of the present study like peer tutoring,
picture book, and games can be used by the teachers as it does not put an extra
burden in terms of resources.

4, A simple change in the classroom sitting arrangement that is pairing normal
students with slow learners (peer tutoring) in regular classroom can bring a
remarkable change in the achievement of not only slow learners but also of
normal students.

5. Teaching slow learners in an inclusive classroom alongside their peers will not
only save the extra effort, time, and resources required for teaching them in
remedial classrooms but will also help in eliminating the feelings of getting
discriminated among slow learners and boost their self-confidence.

6. There is an additional danger of failure and dropping out of school at the
secondary level due to the current de facto procedure of promoting students
to the next level of grades without improving their competencies at the
primary level. Thus, including the intervention in regular instruction at the
start of the session may help in achieving the desired results and avoid human
resource waste.

7. Curriculum should be planned in such a way as to provide ample opportunities
to students for exploration, investigation, and experimentation for making
connections between a concrete concept in the subject and abstract thinking
processes.
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8. Instead of discriminating or labeling them as ‘slow learners, if they are
supported by teachers, parents, and peers, they can overcome the barriers in
their performance and can achieve at par with the normal students.

In addition to putting into practice the aforementioned strategies, the government should
direct empirical research on the impact of intervention in other subjects also at primary,
secondary and higher education levels.
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