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ABSTRACT 

Integrating persons with disabilities in the economic mainstream can be possible by choosing 

vocational Training methods that have higher demand in the fast developing world. This 

research project was designed to understand “The role of virtual training and skill development 

program for the intellectually challenged and autistic individuals in strengthening the strengths 

and weakening the weaknesses” with respect to two different type of skill basedtraining 

programs.  The Project I, “Virtual and Technology based Bio –fertilizer Manufacture Training 

Program (BMT) for Students with profoundly mentally challenged” includes training in 

manufacture of organic compost and Project II SLAT include training in manufacture process 

of Solar Lantern Units by students with intellectually challenged and autistic individuals. The 

participants of the present study are from “Tamana” NGO from New Delhi. There are 68 and 

57 participants respectively in the Project-I BMT and Project-II SLAT who are categorized 

under the spectrum of Neuro- developmental disorders and with varying intelligence as well as 

social quotients.  Theoretical and practical Training was provided to the participants on the 

respective projects by task analysis process for 14 months and evaluated three times, resulting 

term evaluation scores. The challenges faced by the intellectually challenged participants were 

practically resolved or alternatives practical techniques that are identified implemented and 

continued in the training process. Results from the analysis demonstrate that the skill based 

training had a greater impact on term II and term III evaluation scores that it can overcome the 

impact of dependent variable like I.Q, S.Q and chronological age.  In the project SLAT, the 

participants could not achieve the target set as per the hypothesis of the research study. This is 

due to the fact that the special educators and parents were skeptical about the handling of 

electronic devises by intellectually challenged participants. The mean scores of evaluations for 

BMT and SLAT indicated significant increase in their performance scores in each Term. The 

Android based bio degradable sorting game and virtual reality content developed in this project 

could act as a catalyst to reach their full potential. 

Integrating persons with disabilities in the economic mainstream can be possible by choosing 

vocational training methods that have higher demand in the fast-developing world. This 

research project was designed to understand “The role of virtual training and skill development 

program for the intellectually challenged and autistic individuals in strengthening the strengths 

and weakening the weaknesses” with respect to two different types of skill-based training 

projects.  The Project I, “Virtual and Technology based Bio–fertilizer Manufacture Training 
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Program (BMT) for Students with profoundly mentally challenged” includes training in 

manufacture of organic compost and Project II SLAT include training in manufacture process 

of Solar Lantern Units by students with intellectually challenged and autistic individuals. The 

participants of the present study are from “Tamana” NGO in New Delhi. There are 68 and 57 

participants respectively in the Project-I BMT and Project-II SLAT who are categorized under 

the spectrum of Neuro-developmental disorders and with varying intelligence as well as social 

quotients. Theoretical and practical training were provided to the participants on the respective 

projects by task analysis process for 14 months and evaluated three times, and recorded term 

evaluation scores as results. The difficulties faced by the intellectually challenged participants 

were practically resolved or alternative practical techniques (identified, implemented and 

continued in the training process) were imparted. Results from the analysis demonstrate that 

the skill-based training had a greater impact on term II and term III evaluation scores and it can 

overcome the impact of dependent variable like I.Q., S.Q. and chronological age.  In the 

project SLAT, the participants could not achieve the target set as per the hypothesis of the 

research study. This is due to the fact that the special educators and parents were skeptical 

about the handling of electronic devices by intellectually challenged participants. The mean 

scores of evaluations for BMT and SLAT indicated significant increase in their performance 

scores in each term. The Android based Bio degradable sorting game and Virtual Reality 

content developed in this project could act as a catalyst to reach their full potential. A step 

forward in this direction would provide Naidisha (new direction) for young adults with 

intellectual challenges and neuro-developmental disabilities. 
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CHAPTER 1: INTRODUCTION 

1.0 PREFACE 

Strength is generally defined as “the quality or state of being physically strong”. But 

this is not a complete definition in human perspective. Strength is not only about the 

physical aspect but also covers internal or mental strength including self-confidence, 

interests, motivation, endurance, being logical, vigor of expression and others. As per 

Merrium Websters dictionary “Strength is also defined as the quality that allows 

someone to deal with problems in a determined and effective way”. Weakness is 

considered as the other side of the coin and defined as lacking strength or a defect. But 

this is not a complete definition because every time we cannot consider “Weakness” in 

a negative form as in some cases weakness can also act as strength.  

Strengths and weaknesses are depending on many physical and environmental factors. 

Intellectually disabled or challenged learn and develop more slowly than their 

counterparts. They are slower to learn academic as well as life skills. Intellectual 

disability does not mean they cannot learn. They possess the strength of learning along 

with the weakness of much slower rate and different style of learning. Thus, the process 

of inclusion is hindered during the course of education. 

When it comes to the career prospective of the intellectually disabled the challenge 

doubles. In the survey conducted for disability population they mentioned that, “The 

challenge of integrating and including people with disabilities in the economic 

mainstream has not been met” (www.addc.org.au). When individuals with disability 

become young adults, if at all their training in vocation begins, they find it difficult to 

establish themselves in a better vocation in this competitive world. Successful 

employment options and career in the field of intellectual disability is very limited. 

Unemployment rate in disability sector is higher especially in the intellectual 

disabilities it is much higher when compared to others.  

One of the national surveys conducted by the centre for social development and 

education, unemployment among people with intellectual disabilities is more than twice 

as high as for the general population (http://www.prnewswire.com/news-releases).  Of 

the some 70 million persons with disabilities in India, only about 100,000 have 

succeeded in obtaining employment in industry (www.disabilitystatistics.org).  

http://www.disabilitystatistics.org/
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Vocation is considered as a trade or profession and defined as a strong feeling of 

suitability for a particular career or occupation. One of the key factors considered in 

selection of vocation is its suitability as well sustainability. Sustainability of a vocation 

is considered as very important as it decides the growth of young adults in the future 

career. 

Unlike the traditional vocational training there is need of including the technical 

advancement in the training. There is an urgent need of introducing revolutionary ideas 

in the training provided for some of the vocations especially in the disability sector. In 

the present study that problem is addressed by introducing the vocations which have 

technological advancement and better career options in near future.   

People with intellectual disabilities are not a homogeneous group. All do not have the 

same educational needs. An individual student‟s reasonable adjustment needs may vary 

depending on the requirements. The students with intellectual disabilities face 

challenges in understanding and require special training with repetitions to improve 

their practical knowledge and also training required for qualitative output. After certain 

training in communication, adaptive/daily living skills, cognitive, behavioural 

management and socialization skills the individuals with guidance were able to perform 

to certain extent. At this stage if they are not provided with the employment or not 

engaged in their routine chores, the problem behaviours might aggravate and may lead 

to lower self-esteem.  

Young people with intellectual disabilities should participate in the same range of 

activities as their age appropriate peers. In this phase, the intellectually challenged 

might face difficulties to carry out their already learnt skills and capabilities. This might 

eventually lead to fading of their skills, losing their confidence and motivation towards 

learning new work skills. Studies found that these stages are common even among the 

typically developing young adults but the intellectually challenged individuals find it 

very difficult to cope up and sustain their normal daily life chores. Researchers 

Shearman F. and Sheehan C. in their research on vocational skills training for people 

with intellectual disabilities mentioned some of the important reasons of having 

employment.  

Employment is most important because having a job is valued and enhances their social 

status. Employment becomes more important because that is what the majority of adults 
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do for a large portion of their day. Having a vocational training develops skills towards 

employment and career that makes them productive.  

Thus, there is an immense need to conduct this study in order to provide training and 

skill development programmes for the young adults and their better and resourceful 

future. This type of training programs will help them in adapting to the employment 

challenges and gaining financial independence. Research has also proved that virtual 

education modules work better in the generalization process than conventional teaching 

methods so the present study was designed in such a way that importance was given to 

incorporate Virtual Training and Skill Development Programme.  

This research is mainly targeting to develop a practical guide with virtual skill training 

programme intending to develop the skill and interest hidden in the individuals with 

intellectual disability.   

There seems to be very limited study done on virtual skill training programme 

considering all type of severities and involving all categories of intellectual disabilities. 

This study hopes to bridge this gap between the technological advancement in vocation 

and their reach for the intellectually disabled population. It is expected that the outcome 

of this study would feed into the knowledge base of Educational psychology, Sociology 

of education, Child development, Multimedia learning, Virtual reality, Information 

Technology as well as Artificial Intelligence. 

The research project “The role of virtual training and skill development programme 

for the intellectually challenged and autistic individuals in strengthening the 

strengths and weakening the weaknesses” has two different type of skill training 

programmes. The project I “Virtual and Technology based Bio –fertilizer Manufacture 

Training Programme for Students with profoundly mentally challenged ”BMT includes 

training in manufacture of organic compost and Project II SLAT included training in 

manufacture process of Solar Lantern Units by students with intellectually challenged 

and autistic individuals.   

The study aims to understand the role of virtual training methods like development of 

an Android game instead of conventional methods in skill training/development 

programme for the intellectually challenged and autistic individuals.  
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Understanding students present level and their likes and dislikes, challenges and 

strengths and recording them is one of the major steps in the methodology process. 

Sample exclusion or inclusion has significant role and while understanding the strength 

and weakness of the students plays vital role.  

The major barriers that confront with inclusion of children with special needs are as 

follows: 

Barriers Related to Time and Skills, Physical Barriers, Attitude and Communication. 

The researcher Krishnaveni N and Malaviya R. (2008) conducted the study on abilities 

of the differently abled and highlighted its relevance to the special education and it 

includes the strategies in handling different challenges. The same researchers in 2007 

worked on inclusion and integration of the special individuals and its influence on their 

personality.  

1.1 DEFINITION OF TERMS 

 2D (2-Dimensional): The „2D‟ stands for 2- Dimensional i.e. any shape with two 

dimensions. In computation, it is defined as a computer based generation of digital 

images – mostly from two- dimensional models (such as 2D geometric models, 

texts and digital images) and by techniques specific to them. „2D‟ is mainly used in 

applications which were originally developed by using painting or drawing 

techniques. In techniques such as typography, cartography, technical drawing, 

advertising, the two-dimensional image is not just a representation of the real world 

object but an independent artifact with added semantic value.    

 2D-Animation: The Merriam-Webster defines Animation as a way of making a 

movie by using a series of drawings, computer graphics, or photographs of objects 

(such as puppets or models) that are slightly different from one another and that 

when viewed quickly one after another create the appearance of movement. An 

illusion of moving image(s) is made based on rapidly displaying a sequence of 

static images (that minimally differ from each other). The illusion is also thought to 

rely on the 1phi-phenomenon. 2D animation is created on the computer using 2D 

                                                             

 

 

1 Phi-Phenomenon is the optical illusion of perceiving continuous motion between separate objects viewed 
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bitmap graphics or 2D vector graphics. 2D animation has many applications, 

including analog computer animation, Flash animation and PowerPoint animation. 

 Virtual reality the computer-generated simulation of a three-dimensional image or 

environment that can be interacted with in a seemingly real or physical way by a 

person using special electronic equipment, such as a helmet with a screen inside or 

gloves fitted with sensors. 

 Solar lantern A solar lamp also known as solar light or solar lantern, is a 

lighting system composed of an LED lamp, solar panels, battery, charge controller 

and there may also be an inverter. The lamp operates on electricity from batteries, 

charged through the use of solar photovoltaic panel. 

 Organic compost/ bio compost: A mixture of decayed or decaying organic matter 

used to fertilize soil. Compost is usually made by gathering plant material, such as 

leaves, grass clippings, and vegetable peels, into a pile or bin and letting it 

decompose as a result of the action of aerobic bacteria, fungi, and other organism. 
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CHAPTER 2: LITERATURE REVIEW 

2.0 INTRODUCTION 

Review of literature was included to help the reader understand the existing literature 

that supports the present study. It is estimated that 1 to 10% of disabled population 

which is a challenge in democratic societies. Language is a powerful instrument to 

teach and analysis. (Addlakha R). 

Further the literature review was segmented into five, namely;  

2.1 VOCATIONAL SKILLS FOR INTELLECTUALLY CHALLENGED 

Ahmad, W. (2012) mentioned that environmental, curricular, attitudinal and 

communication barriers are the major hindrances that interfere with the effective 

incorporation of inclusive education for the children with intellectual disability. In the 

present study, we also faced these are the major hindrances while training the 

participants..  Ahmad W. (2012) mentioned in his thesis that attitudinal difference can 

be made by showing different inclusion success stories of individuals with intellectual 

disabilities.  

Grossman (1973) defined adaptive behaviour as “The effectiveness or degree with 

which the individual meets the standards of personal independence expected of his or 

her age and cultural group.”As people grow their expectations also change which cause 

a change in the adaptive behaviours, basically adaptive behaviours vary with age. For 

example, lack of adaptive behaviour in infants and children with intellectual disabilities 

can be noticed through problem such as a lag in motor sensory skills and difficulty in 

speech. However for adolescents that may not be the case in adolescents. In the case of 

adolescents we can see the changes with the help of socializing patterns and 

communication skills.  

Harrison F. and Oakland (2003) put forward that the limited development of life skills 

is its main defining feature. The researchers also emphasized on how these skills are 

important for the individuals with disabilities to live a socially responsible and safe life. 

As already explained, these skills are collectively referred to as adaptive behaviour. 

individuals with intellectual disabilities are likely to be severely impaired in terms of 

their usual functioning in coherence with their basic understanding and awareness of 

the world. Some of these individuals are also likely to have other problems such as 
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Autism, they may be emotionally disturbed, may have self injurious behaviour, memory 

loss, epilepsy severe impairment in communicational skills and physical. 

 According to Frieman(2001) any person with severe intellectual disabilities, who also 

has an IQ of 20-35 on a standardized test are effected by three skill sets. The first set 

includes conceptual skills, namely; reading, numbers, money, time, and communication 

skills. The second set consists of social skills, this skill set help learners with severe 

intellectual disabilities in becoming more sociable. This skill set includes understanding 

and following social rules and customs; obeying laws; and detecting the motivations of 

others in order to avoid victimization and deception. The third skill set comprises of 

practical life skills, these skills are needed to perform all day to day activities. This skill 

set includes feeding, bathing, dressing, occupational skills, and navigational skills. 

Harrison and Oakland (2003) focused on the fact that learners with severe intellectual 

disabilities can function effectively in very limited situations. The reason given for this 

conclusion was, because they do not have the required abilities to match up with the 

expectations and demands of others. 

In this regard, as Aanes and Haagenson (1978) pointed out, that there are multiple 

situations in which the so called others are unable to meet the demands and 

expectations of the severely intellectually disabled, or the expectations and demands of 

other people on behalf of the individuals with severe intellectual disabilities. The 

phenomenon of expectation discrepancy irresponsible for the attitude that points out, 

learners with severe intellectual disabilities are more dependent than they are need to 

be. 

2.2 TECHNOLOGY BASED INTERVENTION/VIRTUAL REALITY 

The study was conducted by Panearai S. et al (2018) on intellectual disabilities with the 

home based intervention of Tablets and Virtual reality headsets on functional living 

skills. The results indicated that there were significant improvements compared to pre 

trials and individuals with intellectual disabilities found that virtual reality was fun, 

simple to use, and helped them in the generalization process.    

Israel M., Carnahan, C. R., Snyder K.K., and Williamson P.(2012) conducted the study 

on virtual coaching and mentoring with the help of Skype and I-chat for the new 

teachers of students with significant disabilities.  
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Researcher Cohen and Matthew D. (1994) conducted a comparative study on the use of 

adaptive technology for students with and without disabilities. The researchers also 

emphasized on the use of computers, audio tapes for students who could not read but in 

reality the schools showed resistance in the purchase of such assistive technology.    

2.3 TEACHER TRAINING METHODS FOR STRENGTHENING THE 

STRENGTHS 

Krishna Veni Achary (mentioned as Achary K., 2009) in her doctoral thesis explained 

about the differential diagnosis of different disabilities. It is very necessary to 

understand the differential diagnosis between mental retardation/intellectually 

challenged, Down‟s syndrome, cerebral palsy and Autism while formulation the lesson 

plans.  

Lang, Margaret, Fox and Lise (2004) conducted study on severe disabilities and 

instructional professionals. They have indicated that comprehensive plan and 

instructional innovation could lead to desired outcomes. Smith M.G. (2000) conducted 

study on severe disabilities and secondary teacher‟s perception towards inclusion.  

Sharma, S., Srivastava, S., Achary, K.,et al (2016) worked on joint attention skills 

among the special individuals. They also worked on gesture based interaction with 

developmental disabilities and influence of technology in learning process. The study 

conducted by Sharma, S., Achary, K (2018) laid new foundation to socio technical 

aspiration and foundations for the technological challenges in Indian settings.   

Challenges Faced by Learners with Severe Intellectual Disabilities in the Acquisition of 

Adaptive Behaviour: Insights from Teachers of Special Classes (Alfred C. Ncube). This 

study investigated adaptive behaviour of learners with severe intellectual disabilities 

with the view of trying to mirror their problems in the acquisition of adaptive 

behaviour. Respondents comprised teachers of learners with severe intellectual 

disabilities. The survey used a modified form of the critical incident technique. The 

purpose of the study was, therefore, to analyze the nature of some of the major 

problems experienced by learners with severe intellectual disabilities in developing 

adaptive behaviour. Initially, ten classrooms were randomly selected from two 

criterion-sampled special schools in Harare. Ten learners with severe intellectual 

disabilities were then randomly sampled from the ten criterion-sampled classrooms. 

The teachers of the ten learners were then used as units of analysis. The results of the 
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study indicated that learners with severe learning disabilities do indeed have problems 

in the acquisition of adaptive behavior most of which are related to unrealistic demands 

and expectations on the part of members of society without intellectual disabilities. 

Some of the areas in which learners in this study experienced difficulties included, 

demonstration of self-direction; acquisition of academic skills; verbal communication 

and grooming for girls. The significance of the results of this study lies in the 

realization that helping learners with severe intellectual disabilities involves an element 

of risk whose extent depends on the teacher‟s expertise and estimation of the learners‟ 

capabilities.  

 

Figure 2.1 Step wise Analysis of teacher training methods for strengthening the 

strengths (Source) 

Teacher

Teacher selects learning task

Teacher presents skills and 
information needed for task 

Teacher gives directions for task 

Teacher monitors student 
performance and provides feedback 

Teacher monitors student 
performance and gives feed back 

Teacher monitors student 
performance and gives feed back 

Student 

Student attends to instructions 

Student attends to directions 

Student performs task with 
supervision 

Student performs task 
independently 

Student performs task 
independently at later time

student performs similar tasks 
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The flow chart represents five steps of teacher and student relation in a task analysis. 

The steps are as follows: 

 Curricular choice 

 Presentation  

 Practice  

 Mastery  

 Application  

 The latter four steps aimed towards acquisition, maintenance and generalization.   

Unidentified disabilities and sensory impairments limit the participation of the 

individuals from skills based learning.   

Uneven development also identifies anxiety while performing the tasks. In order to 

achieve the tasks the author mentioned that maintenance of goals and strengthening 

approach positive solution focused approach and maintaining relevant terminology with 

daily schedules, structured approach, along with peer modeling and partnering method 

could be considered as a greater strengths while training skill based learning. (Marmar 

Mukhopadhyay). 

Inter subjectivity: Awareness of one‟s Self as distinct from Others, and a preference as 

motivators (for actions and as stimuli for the elaboration of brain tissues) for the actions 

and responses of Others as people rather than as physical objects, underlies this 

approach. (DSE (ASD) Manual) 

The result indicated that most of the adults with mild intellectual disability have 

moderate level functional skills while adults with moderate, sever and profound 

intellectual disability are in nonfunctional level. (Mini Mathew and P.S Sukumaran) 

Politeness is one of the key areas that falls in the domain of pragmatics. (Vaishnava 

Narang) 

Key points to be considered in Evaluation must include acceptance of curriculum by 

students, effective use of curriculum or if it needs special facilities for its proper 

implementation. (Yogendra K. Sharma and Madhulika Sharma) 

Cognitive scientists recognize two aspects of rationality in instrumental and epistemic. 

The simplest definition of instrumental rationality is behaving in the world so that you 
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get exactly what you most want given the resources (physical and mental) available to 

you. Instrumental rationality includes optimization of the goal fulfillment. Epistemic 

rationality is theoretical. Mentioned by Keith E. Stanovich and Paula J. Stanovich 

(David D. Press and Robert J. Sternberg) 

Planning of instruction is done by developing a blue print that provides direction and 

defines what needs to be included in the instruction (Keith Waugh C., Norman E. 

Groulund). 

When lecturing on positive thinking we explore fear and where it originates, the impact 

of fear and low self esteem on study and then suggest steps to build self confidence. 

(Tom Burns and Sandra S. infields) 

Corporate Social responsibility must also be competency driven, community driven and 

consumer driven. (Mentioned by Dipankar Gupta) 

Kleinert H. L., Miracle S.A., Sheppard-Jones K. (2007) suggested steps to success in 

extracurricular activities with the students with moderate and severe disabilities. 

The researcher Downin J. E., Eichinger J. and Williams L. J. (1997) revealed several 

concurring statements given by special educators and principals and discussed about 

discrepancies towards inclusive edification of severely challenged individuals.    

Converged and diverged opinions were gathered on inclusion of severely challenged by 

researchers Carter E. W. and Hughes C. (2006) on special educators, paraprofessionals 

and administrators. They have agreed on many benefits of inclusion by giving 

instructional priorities in general educational class rooms at high schools. 

Information on organic compost with the details was collected on these areas such as 

availability, the appearance of the product, cost of the product, marketing places and 

availability, nutritive quotient, support organizations(Indian Agriculture Research 

institute: Placement availability and Marketing strategies).  
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CHAPTER 3: METHODOLOGY 

3.0 RESEARCH DESIGN 

The work plan of the research began with the collection of the data on the well 

established techniques present in the both projects. 

3.1 OBJECTIVES OF THE STUDY 

The following objective will be examined:  

 To highlight the strengths of the participants and identify the interests of 

intellectually challenged individuals 

 To develop the frame work and implementation strategies for the developed training 

program. 

 To establish a suitable technique of the training program as per the requirement of 

the user group or steps followed for the training program.  

 To use the established work and as per the requirement convert the material into 

multi media and virtual training program. 

 To understand the practical challenges faced during the training program and 

establish the techniques to overcome situation.  

3.2 HYPOTHESIS OF THE STUDY 

 By the end of the skill training program the Strengths of the intellectually 

challenged were identified and trained in the respective field. 

 The weaknesses like challenging behaviors and practical problems occur during the 

course of learning were hand by individualized educational program at 30 percent 

level of achievement.   

 There would be different type of challenges in the course of virtual training and 

skill development programe. But it is expected that after training in the course the 

young adults able to perform the skill at 60 percent of accuracy. 

3.3 TOOLS OF THE STUDY 

The tools used for the study include the standard assessment tools and developed tools.  

Tools of the study 
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Table 3.1 table on BMT and SLAT programs 

S. No Project name  Psychological Tools Raw Materials 

and Tools 

Technical tools 

1. BMT Binet intelligence scale,  

Vineland Social 

Maturity Scale  

Earthen ports, 

Gloves, Spatula, 

packing material 

Computer, 

Projector and 

Speaker 

4. SLAT Binet intelligence scale,  

Vineland Social 

Maturity Scale 

Solar Lantern 

Assembling Parts 

and compiler kits. 

Technical Kit 

5 BMT and 

SLAT 

Vocational Readiness 

Check list for persons 

with Intellectually 

Challenged 

Standard 

Assessment tool 

Booklet form 

available at 

Psycho matrix  

3.4 STANDARD ASSESSMENT TOOLS 

To describe the demographic profile of the participants, general information was 

collected. In addition, standard psychological tools are used to study the social maturity 

of the students with special needs (Vineland Social Maturity test) and tests conducted 

on their Intelligent Quotient (IQ) using Binet Intelligence test.  

Vocational Readiness Check list for persons with Intellectually Challenged - VRCI 

was used to understand their vocational readiness of the participants. This standard tool 

helped in better understand the capabilities of the participants.  

3.5 DEVELOPED ASSESSMENT TOOLS 

Structured observation check list was developed for organic compost. Structured 

observation checklist was developed solar lantern assessment tools. Both the tools were 

subjected to Reliability and Validity on the pilot trials. 

3.6 FLOW CHART 

The methodology was briefly described in the form of flow chart 

Flow chart of the organic compost unit/Solar lantern assembling unit First level of 

implementation and its methodology  
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Figure 3.1 Flow chart of BMT and SLAT Level 1 
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Flow chart of the organic compost unit/Solar lantern assembling unit Second level of 

implementation and its methodology  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2 Flow chart on BMT and SLAT Level 2 
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Flow chart of the organic compost unit/Solar lantern assembling unit Third level of 

implementation and its methodology  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3 Flow chart on BMT and SLAT Level 3 

3.7 STATISTICAL TECHNIQUES 

Statistical Package for Social Sciences (SPSS) 19 version used to analyze the data.  

Independent variables for the present research proposal include Gender, chronological 

age, social age and intelligent quotient. Dependent variables include score achieved by 

the participants after the three term skill based training sessions for the participants. The 

questionnaire included in the entire data collection was not changed to understand the 

Tablet based game was designed to facilitate 

children to understand the difference 

between bio degradable and non bio 

degradable materials as well the parts in the 

solar lantern. 

Tablet based intervention was provided to 

bring the clarity in the concept for the 

participants about the different materials 

and attempts were made to boost 

motivation levels of the participants  

Development of 

the first product.  

organic compost 

(unpacked)  

/assembled solar 

lantern (working 

condition) 

Multiple sessions were conducted with 

the predefined steps for making 

compost and solar lantern 
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learning rate and concept acquisition of the participants.  The data in the present study 

was represented in three forms. They are 

 Frequency tables which depict general information that is represented in the form of 

Demographic profile, in depth analysis on information on the term I, II and III 

evaluation scores were also done. 

 The second form of data includes the understanding the relationship between 

independent and dependent variables. The statistical technique used to analyse this 

data includes Spearmen correlation coefficient.  

 The third Statistical method used was to understand the mean differences between 

the scores achieved. This can be done by using one way Annova or t-test.  

 The raw data was converted into percentages and binned under three levels of 

scoring process. Visual binning procedure is done to the percentages of evaluation 

score achieved by the participants to represent the data in an effective manner. 

Depending on the frequency distribution data was represented in the form of tables 

for easy understanding. The absentees and the participants with profoundly 

challenged who remained uninfluenced with the training process were also 

separately represented.  

Reason for selecting Spearmen correlation coefficient BMT 

Correlation is a statistical technique that can show whether and how strongly pairs of 

variables are related. The relationship between the independent and depend variables 

were understood by this technique. In general Pearson correlation is most widely used 

statistical method but in the present study the data is widely distributed so Spearman 

correlation coefficient was used instead of Pearson correlation. 

In a monotonic relationship, the variables tend to change together, but not necessarily at 

a constant rate. The Spearman correlation coefficient is based on the ranked values for 

each variable rather than the raw data. Spearman correlation was often used to evaluate 

relationships involving ordinal variables. 

The Pearson correlation evaluates the linear relationship between two continuous 

variables. The Spearman correlation coefficient is based on the ranked values for each 

variable rather than the raw data. Spearman correlation is often used to evaluate 

relationships involving ordinal variables. 
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CHAPTER 4: PROJECT I-BIOFERTILISER 

MANUFACTURE TRAINING (BMT) 

Virtual and Technology based Bio –fertilizer Manufacture Training Programme for 

Students with profoundly mentally challenged 

4.0 BRIEF DESCRIPTION OF THE PROJECT 

The project was designed in such a way that the individual who get the 

virtual/technology as well as practical training can independently open a setup on his 

own (entrepreneur). The individual can manufacture the natural manure and market 

his/her product by packing it with the nutritive values of the product and with their 

brand name. The main goal of the present research study was at the end of the training 

program the individual was able to practically carry the steps that are included in 

manufacture of Organic compost. Ultimately, the young adults with intellectual 

disabilities were able gain income, self-confidence and can lead a respectful life.  

After understanding the current literature and requirement of the study the procedure 

was framed. Extensive Investigation was done the different techniques used in the 

manufacture process of compost pit or natural fertilizer. Among the different 

procedures best possible technique was selected. Task analysis was done on the 

selected technique. An easy training procedure was framed and raw materials for the 

required process were collected.   

Creating of the videos for the natural manure training programme that can be used as a 

virtual skill based training programme. Selection of the participants for the present 

study and conduct series of training classes to the young adults and provide the 

practical training.  

Trainers identify the difficulties faced by the young adults individually and organize 

problem solving techniques.  

Further, the researcher conduct the practical (test) to understand the level of the 

performance of the each student trained. The steps included are Scaling the 

performance of the students, identifying the problem area and improvising the required 

field.  Technology used would be Development of game based training programme. 

After the initial trials researcher came to a conclusion that there was a need of game 

based training method to improvise the sorting abilities. Game was developed on 
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Android based Application and medium size Micromax tablets were used to train the 

participants of the study.  

For practical training or on field experience was provided by giving them structure 

based training with predefined steps. 

Materials required are Gloves, Earthen clay, lab coats and masks are purchased and 

established a open lab outside (under shade) and the in-depth details on training method 

was provided in “Training Module for  Virtual and Technology based Bio –

fertilizer Manufacture Training Program for Students with profoundly mentally 

challenged”. 

4.1 HYPOTHESIS OF THE STUDY 

 By the end of the skill training program the Strengths of the intellectually 

challenged were identified and trained in the respective field. 

 The weaknesses like challenging behaviors and practical problems occur during the 

course of learning were hand by individualized educational program at 30 percent 

level of achievement.   

 There would be different type of challenges in the course of virtual training and 

skill development program. But it is expected that after training in the course the 

young adults able to perform the skill at 60 percent of accuracy. 

4.2 DEMOGRAPHIC PROFILE OF THE PARTICIPANTS 

4.2.1 Inclusive and exclusive criteria of the sample 

To retain the confidentiality of the students the names were changed or first 3 letters of 

the name retained in the tables. 68 students were considered for the study.              

The data collected trough structured observation check list was placed in tables in 

ANNEXURE I:  Training module for the project I. The collected data was placed in 

cloud based topics and outline of the points are concluded which are implemented in 

the form of Action items.  

4.2.2 Description of Participants 

There are 68 participants in the study who are categorized under the spectrum of 

Neurodevelopmental disorders and with varying intelligent as well as social quotients. 
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The participants of the present study includes Mental retardation or Intellectual 

disabilities, Microcephalus, Autism, Cerebral Palsy, Down‟s Syndrome and Attention 

deficit hyperactive disorder.  

Intellectual Disabilities ICD-10 Code Range F70-F79 is the medical classification lists 

by the World Health Organization (WHO) participants are under the study. 

The challenged individuals of the present study were categorized according to the 

psychological report provided with the major morbidity. Some of the participants also 

accompany with some co-morbid associative disorders which influence their skill based 

learning process.   

The present research was conducted at Tamana Naidisha- Vocational centre where the 

special students are provided with different skill based training. The participants of the 

present study majorly include special individuals with intellectual disabilities that is 

60%. The other categories of distribution were mentioned in the Table respectively. The 

certificates provided for them included that they belong to the category of mental 

retardation which name will not be used further while discussing the identity of the 

sample. Instead of mental retardation the researcher use the terminology “Intellectually 

challenged or special individuals or students with special needs”.    

The disability certificates provided by the government organizations like National 

Institute of Mental Handicapped, All India Institute of Medical Science, government 

hospitals are considered as the basis of the referred problem.  The distribution of the 

referred problem as per disability certificate is presented in Table 4.1 and Figure 4.1. 

The selected participants of the study belong to either of the following groups however 

the visually impaired students and completely hearing loss students are not included in 

the study. the participants were categorized into different referred problems in Table 

4.1, the participants may also possess other associated problems like physical disability, 

communication challenges, eye hand coordination and fine motor dexterity, hearing 

related issues, Speech related issues, Obsessive Compulsive Disorder(OCD), 

combination of other Disability.  

 Mild & Moderate mentally challenged students (MR). 

 High functioning Autistic students and Students with Autism spectrum disorder 

(ASD). 

 Physical disabilities.  
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 Cerebral Palsy (CP). 

 Down syndrome (DS). 

 Attention deficit hyperactive disorder.(co morbid) 

 Mental Retardation/intellectually Challenged 

 Microcephalus 

Table 4.1 Categorization of the participants based on the referred problems 

Referred Problem Frequency Percent 

Mental Retardation(term not in use)/ 

Intellectually Challenged  41 60.3 

Autism 4 5.9 

Cerebral Palsy 8  11.8 

Down‟s Syndrome 12 17.6 

Microcephalus 2 2.9 

Attention Deficit Hyperactive Disorder 1 1.5 

Total 68 100.0 

 

 

Figure 4.1 Frequency distribution of the participant Categorization based on the 

referred problems 

Frequency

MENTAL RETARDATION

AUTISM

CP

DS

MR

MICROCEPHALUS

ADHD

Total
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4.2.3 Gender 

There are 68 participants in the study who are intellectually challenged students and 

visit Tamana Special school for special education and therapeutic intervention. In the 

study, 23 are Female and 45 are Male which is 34% and 66% respectively.  

4.2.4 Communication Abilities for the participants 

Communication abilities of the participants play a key role in training them for any kind 

of skill based intervention. Having basic knowledge about this aspect helps the 

researcher or an educator to provide better teaching learning strategies and work 

potential of the participant or special students. “Receptive” was the term used to 

understand the capability of the special student to acquire knowledge by the instruction 

provided by the Researcher or Educator. “Expressive” was term used to indicate the 

capability of the special students to express the concepts acquired during the process of 

skill based training. The Expressive capability of the student plays a key role while 

conducting oral evaluations (term end assessments) with the special students after the 

skill based training program. The participants are receptive with simple words but 

nearly 75% of the participants are verbal but 22% have difficulties in communication 

verbally like stammering, mood initiative conversation or need initiative conversation 

and other different problems. 

Table 4.2 Receptive abilities of the participants 

S. No. Categories  Frequency  Percent  

1 Non Verbal 6 8.8 

2 Semi Verbal  9 13.2 

3 Verbal  53 78 

4 Total  68 100 

 

Table 4.3 Expressive abilities of the participants BMT 

Expressive Abilities Frequency Percentage 

Good 36 53 

Average 23 33.8 

Poor 9 13.2 
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4.2.5 Chronological age 

The chronological age of the participants is determined by calculating their age 

considering for the year 2019. The maximum age of the participant is 46 and minimum 

age is around 17 years. The mean chronological age of the sample is 31.5 years 

calculated for the year 2019 with the  Standard Deviation of the age includes (plus or 

minus) 6.27 years.  The mean age of the participants is 27.5 and maximum number of 

the participants is with 23 years of age group. There is a wide range of the difference 

found between the social age and chronological age of the participants. The next part 

describes about the social age or social Quotient of the participants of the present study.  

4.2.6 Social Quotient 

The social quotient determines the overall capacity of the participant in their social 

behavior and capacity of understanding social norms. A standard questionnaire 

Vineland Social Maturity Scale was used by the psychologist to determine the social 

quotient of each participant. Brief details of the questionnaire were provided in the 

Annexure II.   The Vineland Social Maturity Scale primarily measures eight categories 

which include the self-help skills in general, eating, dressing etc. It also measures 

locomotion, occupation, communication, self-direction, and socialization and all 

together is considered as social adaptation.  

Depending on their social maturity, the participants have been categorized by the 

psychologist.  The social quotient from Vineland Social Maturity Scale of the entire 

group ranges from 23 to 80. Low score of social quotient indicates the participants are 

with lesser percentage of social adaptation.  

The mean social age
2
 of the participants lies between 3 to 10 years. In the present study 

the raw scores of the participants were described to indicate the social quotient of the 

participants. The mean social quotient of the participants was 37.9 with the Standard 

Deviation 12.6. In the present study, the maximum percent of about 22% are between 

10-11 years (social age). This group consists of participants from profound/severe to 

moderate.  

                                                             

 

 

2Social ageencompasses both societal and technological changes succeeding the Information Age. 
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4.2.7 Intelligent Quotient 

Intelligent quotient was determined by using standardized scale that is adopted and 

translated for Indian students. The Indian adaptation of Binet intelligent test (Mallin‟s 

intellectual scale for Indian Children - MISIC) is used to assess the cognitive ability of 

the participant students.  The brief details of the Standard tool that is used to determine 

the Intelligent quotient (I.Q) scale was provided in the Annexure II. 

The mean IQ score of the participants 39.4 with the Standard Deviation of 12.5 

considering there is a huge variation in the score achieved. The minimum score is 19 

determining profoundly challenged participants and maximum I.Q score was 86 

considering participants including the wide range of distribution. One of the major 

reason for including some students above I.Q range includes lack of coordination 

abilities while performing skill based training.  

4.3 DEVELOPMENT OF THE QUESTIONNAIRE 

The questionnaire developed in three levels and general information about the 

participant along with structured observational checklist. 

There were three aspects mainly included in the development of the questionnaire.  

Aspect 1: General  concepts on living and Non living things 

Development of the questionnaire depends on practical challenges faced with the 

participants. Inclusion of some of the question on lining  

While providing the training for the participants, the purpose of organic compost is 

better understood if the participants equip with the concept of living and nonliving. 

Once this concept is clear the reason for the requirement of the compost for plants 

possibly better understood.   

Aspect 2: Knowledge about biodegradable and Non-biodegradable sorting 

Aspect 2 consists of different question related to sorting capability pf the participant on 

biodegradable and non biodegradable items. 

For example: potato peel, dry leaves, unused paper all come in the category of 

biodegradable and can be sorted in green Bin. 

Plastic covers, wrappers, bottles come under the category of non biodegradable and can 

be placed in Blue Bin. 
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Aspect 3: Knowledge about Inclusion and exclusion of biodegradable productsfor 

Composting 

For example wood and iron nails are biodegradable but they cannot be placed in 

compost because they take longer duration in degrading. Non vegetarian left outs of 

cooked and non cooked food like egg shells and bones also take longer duration for 

degrading. Some seeds and citrus peels also change the PH value of the compost which 

we desire. So these inclusions and exclusion are also explained by simple words. 

The questionnaire providing knowledge on compost making is available in the 

ANNEXURE Training Module. 

There were 68 participants who have been provided training in Bio –fertilizer 

Manufacture Training Program. 

4.4 TRAINING SESSIONS AND TERM EVALUATION 

The participants in the study, as mentioned in the demographic profile having lower 

memorization skills, generalization abilities and require repetitive practice of the 

training methods. As per the literature review, single teaching strategies cannot 

accomplish complete skill based training targets for intellectually challenged. 

Accordingly, the entire training was divided into three terms. In each term nearly ten 

training sessions were conducted followed by a term end evaluation. The same 

questionnaire was used for all the three terms. The questions were posed to the 

participants through interview method.  Participants training session includes practical 

training as well as technology based intervention. 

In-depth analysis on each item of the question was done to better understand the level 

of the participant and knowledge acquisition of the participant during the training 

process. Analysis of the data is done in three directions  

i. Total score achieved by the participants in each term is calculated 

ii. No concept and wrong answers were also analyzed to understand their learning 

capacity and process. 

iii. Difference between the scores achieved in three terms also understood to study 

the impact of practical training session provided for the participants. 

 

  



34 

4.5 RESULTS - FREQUENCY DISTRIBUTION 

4.5.1 General concepts of living and Non living things 

Participant‟s concepts on living and non living things act as key role in providing basic 

knowledge about plants. After the training the need of providing organic compost or 

“Khaad” was explained on practical training.  

Question/items 3,4, 7and 8 has the responses indicating concepts on living and non 

living. (4X3=12) variation of reply in three trials have been gathered.  

Computer, plants, fan, child, train, plant, car, trees, table, elephant mobile phone, birds 

are the options provided to understand the participant ability towards recognizing the 

understanding towards living and non living items. Non living items like mobile, 

computers are considered as living being by the majority of the sample. It was found 

from the study that some of the participants consider living items like plants and 

children as non living beings. 

Table 4.4 Item wise description of living and Non Living things 

Item 

Description 

 

Term I Term II Term III 

Right 

(%) 

Wrong 

(%) 

Right  

(%) 

Wrong 

(%) 

Right  

(%) 

Wrong 

(%) 

Computer 45.6 19 32 53 50 10 

Plant 45.6 19.1 52 33 54 6 

Fan 37 28 35 52 45 15 

Child 53 13 42 38 54 7.4 

Train 26 35 35 54 44 17 

Plant 38 23 44 45 37 25 

Car 41 19 34 28 48 11 

Trees 35 22 32 51 53 7 

Table 33 26 50 40 50 10 

Elephant 44 20 35 54 48 10 

Mobile 32 29 53 28 45 13 

Birds 31 28 28 62 47 12 

 

Approximately 20% of the participants were absent in Term-I and 20% of the subjects 

did not reply and they do not have the concept. Nearly 10% of participants were absent 

during Term-II evaluation. Nearly 37% of the participants are absent during Term-III 

evaluation as per the schedule of the research project. The reason for the absence of the 

participants could be that term III evaluation was conducted during the month of 
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January with extreme cold weather at New Delhi. During the participants are on leave 

during Term-III evaluation period. The response on topic „Plant” is placed twice as the 

response of the participant considering it as non living and then their response towards 

“plants” being living were twice questioned as that particular answer as a greater value 

addition in the present research study. 

 

Figure 4.2 Percentage of Correct responses during three term evaluations 

In the same questionnaire at level II, three basic questions on items 5 and 6 on “what 

need to placed in compost with correct response of dry leaves with option “C” and what 

should not be placed in compost” with multiple choice answers bricks with the option 

of “C”.  

Table 4.5 Table about responses on BMT 

S.no Type of 

response 

What need to be placed 

in compost (%) Option 

“C” is correct Response 

What should not be 

placed in compost (%) 

Option “C” is correct 

Response 

  Term 

I 

Term 

II 

Term 

III 

Term I Term 

II 

Term 

III 

1 A 4.4 8.8 2.9 2.9 13.2 4.4 

2 B 4.4 13.2 4.4 8.8 14.7 2.9 

3 C 36.8 48.5 44 26.5 33.8 45.6 

4 No concept 35 19 10 41 28 10 

5 Absent 19 10 36.8 19 10 36.8 
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The items 9 and 10 are to understand the participant concept on biodegradable with 

correct response (vegetable peels) with option “C” and (Dry leaves) with correct option 

“C”.  

Table 4.6 Table on correct and incorrect responses 

S.no Type of 

response 

Concept of 

biodegradable (%) 

Option “C” is correct 

Response 

Concept of 

biodegradable (%) 

Option “C” is correct 

Response 

  Term 

I 

Term 

II 

Term 

III 

Term I Term 

II 

Term 

III 

1 Correct 

response 

22 42.6 29.4 33.8 44 34 

2 Wrong 

response 

19 17.6 7 12 17 12 

 

The items 11 and 12 to understand the participant‟s preference on activities done in 

compost. Reply to any option is considered as correct response as it is the opinion-

based response to understand the individual preference in compost training program. In 

this evaluation process, 2 of the participants did not respond to the item 11 and 5 

participants behaved as if they did not understand the question.  

4.5.2 Knowledge about biodegradable and Non-biodegradable sorting 

The knowledge while responding and doing the activity practically also differed in the 

subjects. The overall knowledge about the biodegradable and Non-biodegradable 

sorting was done through practical training and game-based method. 

Practicing both the sessions had shown the impact of the responses.  
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Figure 4.3 Steps of BMT 

Table 4.7 Knowledge of biodegradable and non biodegradable 

Item Description 

 

 

 

Term I Term II Term III 

Right 

(%) 

Wrong 

(%) 

Right 

(%) 

Wrong 

(%) 

Right 

(%) 

Wrong 

(%) 

Potato peel 26.5 23.5 45 23 42 16 

Green polyethene 38 14 45 25 50 9 

Water bottle 42 8 41 25 38 17 

Dry leaves 29 23 47 23 31 28 

Carrot peels 31 13 47 22 45 12 

Plastic container 28 15 37 32 42 15 

Blue bottle 37 6 47 20 52 7 

Chocolate 

wrapper 

40 6 41 26 43 16 

Slice of bread 22 19 37 31 26 32 

chips cover 34 35 37 31 34 22 

Seeds 19 26 31 37 22 32 

Wood 15 29 31 35 22 34 

Iron nails 34 10 47 17 44 12 

 

4.5.3 Knowledge about inclusion and exclusion of biodegradable products for 

Composting 

The level IV questionnaire increases the complexity by making the participant to decide 

what need to be placed in compost even it is biodegradable.  In each session researcher 

Step 1: Sorting skills 

Sorting skill with conventional 
techniques

Sorting skills with tablet based 
Game based intervention



38 

provided training to the special student regarding the concepts of what goes to compost 

and what need not to be placed while making compost.  

This knowledge enlightens them and provides information on the procedure of sorting 

as the second step of compost making. Providing knowledge about inclusion and 

exclusion of items amoung biodegradable products in Compost Making were also 

separately practiced. 

Analysis of the results was conducted at three levels after periodically providing skill 

based intervention for the participants. The pre tests and pilot study were conducted 

during the development of the questionnaire before providing any training procedure to 

the participants. The results are not documented and analyzed because due to the 

severity and the students were never been training in this process, so naturally they 

were unaware about the basic information on organic compost.  Due to this reason, 

qualitative inputs about the items that need to be included in the term end evaluation 

questionnaire were considered.  These informal interviews with students with special 

needs gave immense understanding about their knowledge on different concepts and 

after structural interview method with 20 students the questionnaire was formulated 

considering the most basic question about the process of manufacture of Organic 

compost. The need of using compost was required to be generated in the minds of the 

special students so understanding towards living and non-living concepts of the 

surrounding like plants, trees, animals, train, computer and other aspects need to be 

cleared in the mind sets of the special students. Concept of biodegradable “Galtahai” 

and Non biodegradable “Nahigaltahai” was introduced among the students and level 

wise concepts were trained on weekly basis by practical experience in each session.  

Different type of compost has different combinations. Initially this research considered 

Aerobic method of compost making on kind of composting where in the seeds, wood, 

iron nails, cooked food, egg shells, lemon peels are not allowed to place in compost.  

But this procedure has been changed after the introduction of compost machine the 

variation in the procedure of manufacturing compost has been radically changed. 

Knowledge on different methods are been provided to the selected participants who has 

completed the level I and Level II by the end of Term II evaluation process. These 

different compost making methods and variation included in each method was trained 

to the participants who have cleared Level I and Level II of compost training process. 
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These selected participants were provided with the special training in the term III 

evaluation/examination.   

Table 4.8 Knowledge in what need to be placed in compost 

 

Item Description 

Right Response (%) 

Term I Term II Term III 

Seeds 29 38 36 

Wood 29 45 33 

Iron nails 33 37 36 

Cooked food biodegradable 20 32 31 

Cooked food 34 38 42 

Egg shells 48 67 57 

Lemon peels 48 67 57 

 

Understanding about biodegradable and non bio-degradable concept is introduced and 

training provided in sorting and separating them depending on variation. Level IV 

increases the complexity of the activity by training the participants on what are the 

things that takes longer duration for composting and also what are the things that can 

change the anaerobic degradation process of composting. 

For example: Sliced wood acts as a brown by absorbing excess water released during 

the process of degradation of greens. Iron nails takes more than 14 months to complete 

degradation so they should not be placed in compost and need to sort out. Cooked food 

may lead to attract insects and increase the methane output so the decision of adding 

cooked food while making compost need to be taken critically by deciding the quantity 

and quality of the cooked food. Egg shells, onion, Lemon peels and cooked and 

uncooked non vegetarian food, died animals and seeds are decided not to be included in 

the compost making. The reason could be to deal with hygiene related issues.  

Level IV stage is considered as the difficult aspect of training phase and these above-

mentioned items are not physically included during the teaching/learning/training 

process of the participants.  

The observational report and the challenges noted about the participant while 

performing during the training process were documented. Different strategies were 

followed by providing the individual differences in the group session depending on the 

requirement of the participant nature and concern. In detail information is provided in 

the Annexure. 
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4.6 RESULTS-MEAN AND STANDARD DEVIATION 

Systematic approach was followed while providing the training to the special students. 

During this process term end evaluations were conducted among the participants to 

understand the rate of learning. Structured observational schedules were developed and 

implemented during the training sessions in order to understand the different challenges 

faced by the participants and Researchers/trainers. The psychologist plays a key role in 

documenting the issues related to this context and this information was attached in 

Annexure. This evaluation procedure includes the scoring of all the term end evaluation 

interviews conducted after certain number of training processes. The table 4.9 indicates 

mean, minimum and maximum scores achieved while giving term end evaluation. The 

right answers of the questions were given mark one and wrong answers were given 

value of zero. Some students who could not attend to the evaluation procedure 

mentioned as “AB/absent” and some of the students who were not in a capable position 

to understand the question posed were included in the category “No Concept”. This was 

indicated separately and the students come under the category of “High profoundly 

Retarded cases”.  As per the training involved, whatever the situation of the participant, 

similar efforts were made to provide the training by simplifying the procedure, 

language and methods through holistic inclusion process.   

The items included in the questionnaire were divided into three levels depending on the 

hierarchy of the difficulty of each level. Same items were included for all the three 

trials. The mean score of the level 2 of term I is represented in the table and from the 

table it is visible that mean score is reducing when the level is increasing indicating the 

knowledge towards this context is not clear among the participants. . 

Term I includes first evaluation after providing more than 8 trainings session for the 

participants.  The mean score for each evaluation: 
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Table 4.9 Term wise level wise mean, standard deviation of the score achieved by the 

participants 

Categories 

T=Term; 

L=Level 

Mean Std. Deviation Minimum Maximum 

T1L2 7.6 6.8 0 20 

T1L3 3.9 4.3 0 13 

T1L4 2.4  2.4 0 6 

TERM 1  14 13.1 0 39 

T2L2 8.8 5.2 0 19 

T2L3 5.3 3.9 0 12 

T2L4 3.2 2.4 0 7 

TERM 2 14.1 8.4 0 27 

T3L2 9.4 8 0 20 

T3L3 4.9 4.4 0 13 

T3L4 2.9 2.6 0 7 

TERM3 17.3 14.5 0 40 

 

Term I mean score was 14; Term III mean score was 17.3 with the standard deviation 

of 14.5 indicating the wide range of difference in the evaluation score indicating that 

the knowledge of the participants varies widely.  

4.7 RESULTS-OVERALL SCORES ACHIEVED DURING THE EVALATION 

The participants of the study after the training, examination was conducted and 

evaluation scores are achieved for term I, term II and term III. Cut points were placed 

for the students who scored their marks below 34, between 34 to 55, between 55 to 76 

and Above 76. This method of dividing the scores into segments gives clear picture of 

the students who were falling under those categories.  
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Table 4.10 score and term wise division 

CAREGORIES 

 

FREQUENCY PERCENTAGE 

Term –I   

<34 37 54.4 

34 to 55 6 8.8 

55 to 76 15 22.1 

76 and above 10 14.7 

Term II   

< 34 24 35.3 

34 to 45 17 25 

45 to 56 17 25 

Above 56 10 14.7 

Term III   

<34 27 39.7 

34 to 56 7 10.3 

56 to 78 23 33.8 

Above 78 11 16.2 

 

The above table reflects the demarcation of percentage of students scored during term 

end evaluations. This table reflects overall improvisation in the learning process of Bio 

compost Manufacture training on a term wise basis. This data helps us to understand 

the cut point levels, excluding absentees.  

 

 

  

Incorporation of teaching strategies by noting the challenges 

lead to improvisation in the learning process of Bio compost 

Manufacture training on a term wise basis. 
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Table 4.11 Cut point achievement score for the participants in BMT 

CATEGORIES 

 Cut point 

FREQUENCY PERCENTAGE 

Term –I   

1 18 26.5 

2 4 5.9 

3 10 14.7 

4 10 14.7 

Absent 25 36.8 

No concept 1 1.5 

Term II   

1 12 17.6 

2 17 25 

3 17 25 

4 10 14.7 

Absent 7 10.3 

No concept 5 7.4 

Term III   

1 1 1.5 

2 7 10.3 

3 23 33.8 

4 11 16.2 

Absent 25 36.8 

No concept 1 1.5 

 

4.8 RESULTS-CORRELATIONS 

The statistical methods like Pearson correlation, Spearmen Correlation and Chi square 

were used to understand the association between the variables of the study. For this 

purpose, the following independent and dependent variables are considered 

 Independent variables: Gender, age, type of problem, IQ and SQ.  

 Dependent variables: Term I, II and III evaluation score. 

 Cross correlation between the independent and dependent variables were conducted. 
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 Data analysis on the percentage of the marks achieved by the students 

In the present research study, the hypothesis was mainly focused on overall 

understanding and skill proficiency of the participants at 60% level of accuracy. To 

determine this raw score was converted into percentages and the mean difference from 

Term I evaluation was compared with term II and III percentage evaluation scores. The 

outcome of the research achievement of the transformation of participants who are in 

emerging stage can be clearly shown through the scores represented in the tables. 

Table 4.12 Analysis of the Results Spearmen correlation of independent and dependent 

variables BMT 

S. 

No 

Spearmen Correlation 

on dependent and 

independent variables 

Correlation 

coefficient  

Significance 

at one 

tailed/two 

tailed 

P value Level of 

significance 

1 Term I Vs Intelligent 

quotient 

.226 .064 p>0.05* Slight association 

found 

2 Term II Vs Intelligent 

quotient 

.021 .865 p>0.05 No Association 

3 Term III Vs 

Intelligent quotient 

.092 .454 p>0.05 No Association 

      

4 Term I Vs 

Chronological age 

.241 .048 P<0.05** Association found 

5 Term II Vs 

Chronological age 

.108 .380 p>0.05 No Association 

6 Term III Vs 

Chronological age 

.193 .114 p>0.05 No Association 

      

7 Term I Vs Social age .272 .048 P<0.05** Association found 

8 Term II Vs Social age .034 .782 p>0.05 No Association 

9 Term III Vs Social 

age 

.091 .461 p>0.05 No Association 
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From the Table 4.12 it can be concluded that the term I represents the raw score 

achieved by the participant after the 8 -10 skill-based training procedures. Term I 

evaluation score and intelligent quotient of the participants was correlated and results 

showed that 0.064 indicating week association between two variables. 

In general, the influence of intelligent quotient (I.Q), social age (S.Q) and chronological 

age (actual age in years) plays a significant role on learning process and performance of 

the individuals. This also similar to the special individuals indicating better I.Q means 

better performance. The table results indicates that the well-designed curriculum and 

motivation during training can influence the performance of the individuals inspite of 

their I.Q range and S.Q range. 

 

 

 

 

Table 4.13 Chi-square analysis with Gender Vs Term I, II and III Evaluation Report 

BMT 

S. No Chi-Square tests on 

dependent and 

independent 

variables (Pearson 

Chi-Square) 

Correlation 

coefficient  

Significance 

at one 

tailed/two 

tailed 

P value Level of 

significance 

 

1 Term I Vs Gender 12.5 .859 p>0.05 No association 

found 

2 Term II Vs Gender 23.2 .504 p>0.05 No Association 

3 Term III Vs Gender 28.3 .341 p>0.05 No Association 

 

Association of Intelligent quotient Vs Term/Evaluation scores 

There was no association found between the Term II and III evaluation scores with 

intelligent quotient indicating that achievement scores   are impendent with the overall 

intelligence they posses. One of the finding of the present study includes consistent 

training can increase the performance of the participant inspite of the overall IQ score 

Well-designed curriculum and motivation during training can influence the 

performance of the individuals inspite of their I.Q  and S.Q range 
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of the participants. It is also very much necessary to state that the participants who are 

in moderate to mild cases learning was emerging. The sessions did not play any role 

while increasing the score during the evaluation process on the participants who are 

highly/ severely/profoundly challenged. In those cases, it can be suggested that the 

participants can get trained on certain simple tasks and perform that task under peer 

mate/ adult supervision. 

Example related to the Compost Project: Sorting task including the ability to separate 

the green (biodegradable) into green bins. The easier step like repetitive task which 

includes task of making vegetable peels into smaller size with hands (pincer grasp). 

This require less decision making skills. 

The task of mixing/ placing the smaller sized vegetables peels in the earthen parts with 

verbal or adult direction could be included.  

Association of Chronological age Vs Term/Evaluation scores 

The chronological age of the participants is the measure of the individual‟s age based 

on the calendar date on which he/she or born. In the present study the chronological age 

is calculated for the year 2019 and measured in years.  

As per the law of learning in the mainstream individuals, the learning increases 

according to their chronological age. In case of special individuals, the learning is 

comparatively lower than other mainstream individuals. It mainly depends on the level 

of I.Q and S.Q Scores of the individuals.  From the data Table 4.12, Spearmen 

correlation value is 0.241 with p value 0.048 (p<0.05) indicating there is a strong 

association found between the Age and Term I scores indicating that the level of impact 

of their learning is directly influenced with age.  

From the data it is evident that term I evaluation process has a influence on I.Q, S.Q 

and chronological age. The p values are less than 0.05 indicating significant association 

found in the dependent variables. However, term II and Term III evaluation scores did 

not depict any association with the I.Q, S.Q and chronological age. The skill based 

training had a greater impact on term II and term III evaluation scores that it can 

overcome the impact of dependent variable like I.Q, S.Q and chronological age. Fluid 

intelligence and learning can also be discussed while understanding about the issues.  
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4.9 CHALLENGES AND POSSIBLE SOLUTIONS 

1. One of the biggest challenges is motivation and delay process of reaching mature state 

of the compost that is Greens to Organic compost. 

2. In order to resolve that issue Green to Waste Compost Machine and its advantages are 

studied. 

3. Reviewing different kind of machines that are available in the market and finding out 

the best one which is suitable for the present study. 

Solution: The products of Sukhi Green to waste can help in manufacture natural 

compost in 2 days. This act as a motivational aspect of the special students or 

participants to actively participates in compost activity. The other challenges include 

sorting abilities improvisation. (game designed and developed). 

 

 

  

Term II and term III evaluation scores that it 

can overcome the impact of dependent variable 

like I.Q, S.Q and chronological age. 
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CHAPTER 5: PROJECT II-SOLAR LANTERN 

ASSEMBLING TRAINING 

Virtual training program on Solar lantern assembling unit SLAT (Solar lantern 

assembling Training) 

5.0 BRIEF DESCRIPTION OF THE PROJECT 

Solar lantern system is a solar energy-based system for operating lights for specified 

hours of operation per day. Solar lighting system has become a popular substitute for 

low voltage lighting from low efficiency, poor reliability and short life time exhibited 

by bulbs. 

As per the objectives of the project, the students have to get trained in assembling Solar 

Lantern. This is achieved through a Virtual training (using Virtual Reality (VR) head 

set, video demonstration and circuit demonstration through power presentation) 

followed by a practical training.  In the beginning, participants were habituated with the 

VR head set in three Phases as described in Sections 5.2 to 5.4. Next, the participants 

were introduced with basic electronic circuits and working with simple electronic 

devices. Details of a typical lesson plan are described in Section 5.4. The details of 

other lesson plans are presented in the Training Module (Refer Annexure). After this, 

the actual training was imparted and an evaluation is done based on developed 

questionnaire. 

5.1 DEMOGRAPHIC PROFILE OF THE PARTICIPANTS 

5.1.1 Description of Participants 

There are 56 participants in the study who are categorized under the spectrum of Neuro-

developmental disorders and with varying intelligent as well as social quotients.  

The participants of the present study include Mental retardation or Intellectual 

disabilities, Microcephalus, Autism, Cerebral Palsy, Down‟s Syndrome and Attention 

deficit hyperactive disorder.  

Intellectual Disabilities ICD-10 Code Range F70-F79 is the medical classification lists 

by the World Health Organization (WHO) participants are under the study. 

The challenged individuals of the present study were categorized according to the 

psychological report provided with the major morbidity. Some of the participants also 
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accompany with some co-morbid associative disorders which influence their skill based 

learning process.   

The present research was conducted at Tamana Naidisha- Vocational centre where the 

special students are provided with different skill-based training. The participants of the 

present study majorly include special individuals with intellectual disabilities that was 

71%. The other categories of distribution were mentioned in the Table respectively. The 

certificates provided for them included that they belong to the category of mental 

retardation which name will not be used further while discussing the identity of the 

sample. Instead of mental retardation the researchers use the terminology “Intellectually 

challenged or special individuals or students with special needs”.    

The disability certificates provided by the government organizations like National 

Institute of Mental Handicapped, All India Institute of Medical Science, government 

hospitals are considered as the basis of the referred problem.  The distribution of the 

referred problem as per disability certificate is presented in Table 5.1. The selected 

participants of the study belong to either of the following groups however the visually 

impaired students and completely hearing loss students are not included in the study. 

The participants were categorized into different referred problems in Table 5.1, the 

participants may also possess other associated problems like physical disability, 

communication challenges, eye hand coordination and fine motor dexterity, hearing 

related issues, Speech related issues, Obsessive Compulsive Disorder(OCD), 

combination of other Disability.  

 Mild & Moderate mentally challenged students (MR)/ Mental 

Retardation/intellectually Challenged 

 High functioning Autistic students and Students with Autism spectrum 

disorder (ASD). 

 Physical disabilities.  

 Cerebral Palsy (CP). 

 Down syndrome (DS). 

 Attention deficit hyperactive disorder.(co morbid) 

  



50 

Table 5.1 Categorization of the participants based on the referred problems 

Referred Problem Frequency Percent 

Mental Retardation 40 71.4 

Autism 2 3.6 

Cerebral Palsy 5 8.9 

Down‟s Syndrome 6 10.7 

Attention Deficit Hyperactive Disorder 3 5.4 

Total 56 100.0 

5.1.2 Gender 

There are 56 participants in the study who are intellectually challenged students and 

visit Tamana Special school for special education and therapeutic intervention. In the 

study, 16 are Female and 40 are Male which is 28.6% and 71.4% respectively.  The 

wide range of variation lies in the gender distribution because of the interest/willingness 

to participate in the solar lantern assembling activity and also because of the disability 

population gender distribution.   

5.1.3 Communication Abilities 

“Expressive” was term used to indicate the capability of the special students to express 

the concepts acquired during the process of skill based training. The Expressive 

capability of the student plays a key role while conducting oral evaluations (term end 

assessments) with the special students after the skill based training program. Nearly 

10% of the participants have issues like stammering, prefer to be mute and other verbal 

related issues and remaining participants has an average level of communication with 

the usage of local language i.e. Hindi and some words in English.  The researcher or an 

educator provided better teaching learning strategies while making them understand 

about the circuit system, parts of solar lantern and other aspects in step wise from 

simple to complex training procedure. Achary K (2017) worked on the role of 

communication and its receptive abilities on influence on understanding the question 

and concepts.  

  



51 

5.1.4 Receptive Abilities 

 “Receptive” was the term used to understand the capability of the special student to 

acquire knowledge by the instruction provided by the Researcher or Educator. Out of 

all the participants 57% are fully receptive that is able to understand simple 

instructions, following commands. Nearly 11% are low level receptive that means they 

are not able to follow instructions immediately but after training they are able to 

observe and imitate the tasks that are administered. The participants who are with 

average receptive capability are following instruction and also observing and imitating 

after two or three trials.  

Table 5.2 Frequency and percent of receptive levels of participants (SALT) 

S. 

no 

Categories Frequency Percent 

1 Completely receptive 32 57.1 

2 Partially receptive 18 32.1 

3 Receptive to simple 

Commands 

6 10.7 

4 Total 56 100.0 
 

 

5.1.5 Chronological age 

The chronological age of the participants is determined by calculating their age 

considering for the year 2019. The maximum age of the participant is 44 and minimum 

age is around 17 years. The mean chronological age of the sample is 26.5 years 

calculated for the year 2019 with the Standard Deviation of the age includes (plus or 

minus) 5.3 years.  The maximum number of the participants came under 21 years of age 

group. The next part describes about the social age or social Quotient of the participants 

of the present study. The binned ages were represented in the table 5.3. The maximum 

number of participants fell under the age group of 23 to 29 years age group. Nearly 

37% are between 17 to 22 years age group.   
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Table 5.3 Age wise division of participants (SLAT) 

S.No Categories Frequency Percent 

1 Below 23 years 21 37.5 

2 Below 29 years 22 39.3 

3 Above 30 years 13 23.2 

4 Total 56 100.0 
 

5.1.6 Social Quotient 

The social quotient determines the overall capacity of the participant in their social 

behavior and capacity of understanding social norms. A standard questionnaire 

Vineland Social Maturity Scale was used by the psychologist to determine the social 

quotient of each participant. Brief details of the questionnaire were provided in the 

Annexure II.   The Vineland Social Maturity Scale primarily measures eight categories 

which include the self-help skills in general, eating, dressing etc. It also measures 

locomotion, occupation, communication, self-direction, and socialization and all 

together is considered as social adaptation.  

Depending on their social maturity, the participants have been categorized by the 

psychologist.  The social quotient from Vineland Social Maturity Scale of the entire 

group ranges from 25 to 75. Low score of social quotient indicates the participants are 

with lesser percentage of social adaptation. This group consists of subjects from 

moderately challenged to Mild/borderline participants. In the present study the raw 

scores of the participants were described to indicate the social quotient of the 

participants. The mean social quotient of the participants was 50 with the Standard 

Deviation 10.47. The range is between 13-23 years of behavior.  

5.1.7 Intelligent Quotient 

Intelligent quotient was determined by using standardized scale that is adopted and 

translated for Indian students. The Indian adaptation of Binet intelligent test (Mallin‟s 

intellectual scale for Indian Children - MISIC) is used to assess the cognitive ability of 

the participant students.  The brief details of the Standard tool that is used to determine 

the Intelligent quotient (I.Q) scale was provided in the Annexure II. 

The mean IQ score of the participants 55 with the Standard Deviation of 12.1 

considering there is a huge variation in the score achieved. The minimum I.Q score 
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achieved was 32 and maximum was 79. There was only one participant with 99 score of 

IQ and another with 82 score of I.Q possessing higher level of hyperactive symptoms,  

5.2 VIRTUAL REALITY SOLAR LANTERN ASSEMBLING TRAINING-PHASE I 

Acceptance for VR Headset: Before performing the test, the participants were provided 

a VR Headset to make themselves familiar and habituated to the headset placed around 

the head. The headset was assisted by a researcher/ staff member. 

For the first phase, a 3.40 min 2D animated video was played which gave an 

introduction to the 8 planets of the Solar System (covered previously in classroom 

using conventional teaching method). The video began with a boy trying to experiment 

with his rocket eventually hoping on it to go to outer space. Each of the 8 planets were 

introduced and briefly explained separately. The instructional medium used is English.  

Two runs were done with change in the Brightness (26% & 7%). Participants were 

asked to recall the names of the planets on a paper after each run. Parameters observed 

included:  

1. Level of brightness affecting the video 

2. Weight of the VR felt – on the nose 

3. Weight of the VR felt – on the head 

4. Headset was Hand-held vs Non hand-held 

 

5.3 VR TRANING PHASE II 

Acceptance for VR Headset: Before performing the test, the participants were provided 

a VR Headset to make them familiar and habituated to the headset placed around the 

head. The headset was assisted by a researcher/ staff member. 

For the second phase, a 3.50 min 2D animated video was played which gave an 

introduction to folding a paper to create an Airplane. The video introduces two hands 

folding a paper in 5 rounds. Each round consists of different folds. The instructional 

medium used is both Hindi & English. 

The 5 runs were done with change in the Brightness (26%). Participants were asked to 

recall the procedure and do it on a piece of paper provided to them: 
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 After showing the first three rounds on the VR Headset, the participants were 

asked to perform the folds to observe retention (3 times). Time span: 20-25 mins 

 Fourth & and the fifth screen were shown to students once who were able to 

complete the first three screens. 

5.4 VR TRANING PHASE III 

Acceptance for VR Headset: Before performing the test, the participants were provided 

a VR Headset to make them familiar and habituated to the headset placed around the 

head. The headset was assisted by a researcher/ staff member. 

For the second phase, a 3.50 min 2D animated video was played which gave an 

introduction to folding a paper to create an Airplane. The video introduces two hands 

folding a paper in 5 rounds. Each round consists of different folds. The instructional 

medium used is both Hindi & English. 

The 5 runs were done with change in the Brightness (26%). Participants were asked to 

recall the procedure and do it on a piece of paper provided to them: 

 After showing the first three rounds on the VR Headset, the participants were 

asked to perform the folds to observe retention (3 times). Time span: 20-25 mins 

 Fourth & and the fifth screen were shown to students once who were able to 

complete the first three screens. 

5.5 SESSIONS CONDUCTED ON SOLAR LANTERN ASSEMBLY TRAINING 

(SLAT) 

As a part of solar lantern assembling process (training) understanding of circuit is one 

of the important elements. Need of circuit connecting the wires were rehearsed from 3-

five times with each student in a two-month training process. The practical were 

conducted with each student and verbal and physical prompts provided in case the 

student with disability required the prompts. Each element of tools was explained and 

identification of object is practised in the sessions and information is provided in the 

syllabus to the students. 

Keywords Introduced: Solar energy, Circuit assembly, Solar lantern, VR headset. 
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Tools Required: Circuit board, battery holder, batteries, bulb, wires, switch, stands, 

VR headset and mobile phone. 

Brief syllabus Covered: The syllabus comprises of basics of electricity, elements 

working on electricity and sources of energy which produce electricity. It also includes 

usage of generator and inverter. It aims to provide students with an idea of conductors 

and insulators. It covers the precautions to be ensured while working with electricity. 

Lastly, it includes working of a screw driver.  The syllabus is properly made keeping in 

mind the SLAT procedure. 

 

 

Photo 5.1Practical exam and training 

5.5.1 Procedure: 

Theoretical exam 

1. The questions were verbally explained to individual students. The questionnaire 

comprised of 26 MCQ‟s, out of them 6 were subjective. 

2. The researcher used interview method while collecting the data from the participant. 

Researchers read each question and gave multiple choices and then waited for the reply 

from the participants 

3. The questions were posed in simple layman‟s language so that the students can 

understand easily. 

4.  In case if the student wasn‟t able to understand the concept conveyed then the 

researcher gave clue by showing the real time objects present in the classes. 

5. For the subjective answers some examples have been provided. 
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Fig 2: Different combinations trying to form series circuit 

Practical exam 

1. The researcher provided the student with a circuit board, a toolbox and a picture of the 

circuit connected.  

2. The student was asked to search for the elements as in the picture in the toolbox 

provided. 

3. Then with the help of the picture the student connected the circuit for the bulb to glow. 

4. The student checked the circuit by switching the bulb on and off. 

5. The students who could not follow the picture and connect the circuit were shown the 

circuit connection video using the VR headset. 

6. After the video they were again asked to try the circuit connection. 

7. The researcher provided assistance if the students faced problem in insertion of the 

wires as the battery holder had small holes. 

8. Besides this, the researcher saw that the connections were properly made and no 

element was broken in the process. 

F  

Photo 5.1.2: peer learning and cooperation 
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5.5.2 Observations 

Theoretical exam 

1. Participants/Students were able to identify only the examples that were taught to 

them. 

2.  They are not clear with the concept of what a conductor or insulator is. 

3. They vaguely know what power is and they can relate it to day to day objects such 

as the computer but they don‟t know the exact meaning of it. 

4. They were able to identify about the solar panel and solar energy but they don‟t 

know that solar energy is free of cost. 

5. Most of them were unable to point out the exact source of electricity. 

6. They knew about the safety issues related to electricity(should not touch switch 

board with wet hands) 

7. The options could be framed in simpler language. 

8. They were able to identify the objects easily. 

9. The working of screw driver was clear to most of them. 

10. The participants were not clear with the concept of placing battery in which 

direction.  

 

Practical exam 

1. The 12
th

 standard students were able to do without the VR video while the 8
th

 

standard students needed VR videos. 

2. Most students got the battery connection wrong. 

3. Headset prototype was used only for boys and mostly students were comfortable 

with it. 

4. Most of the students were able to perform without the VR headset videos, which 

shows their retention and understanding was good. 

5. The time average was of 3-4 minutes. 

6. Only one student (Lal) couldn‟t do even after watching the VR video. 

7. Only one student needed the VR video and was able to do it using it. 

8. Motivation level is high as it‟s a practical test. 

9. One student (Vik) completed without the switch as it was demonstrated to him in 

that way. 
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10. One student (Kart) left in between due to low concentration and didn‟t feel like 

doing it. 

11. Experiment was conducted after a pen and paper test which included the object 

identification test as well.  

5.5.3 Challenges: 

1. The students faced problem in connection of batteries, mostly confused with 

positive and negative sides. 

2. The concept about conductors and insulators is not clear. 

3. Pictorial or object examples were required by most of the students to understand the 

questions. 

4. Some questions had closely related answer choices, which led to confusion for 

some students. 

5. Connection of wires was initially difficult for students. 

6. The concentration was less for the subjective questions. 

7. Some students took time in finding the elements from the toolbox and got confused 

by different sizes of batteries and bulbs. 

8.  Most students needed assistance in reading the question papers. 

5.5.4 Conclusion: 

The lesson plan designed to make the participants better understand the design of the 

series and parallel circuits. The next plan includes designing a lesson plan to teach them 

positive and negative sides of batteries, practical training with permutations and 

combinations.   

5.6 DEVELOPMENT OF THE QUESTIONNAIRE 

The questionnaire providing knowledge on Solar lantern Assembling training unit is 

available in the ANNEXURE. 

5.7 TRAINING SESSIONS AND TERM EVALUATION 

The participants in the study, as mentioned in the demographic profile having lower 

memorization skills, generalization abilities and require repetitive practice of the 

training methods. As per the literature review, single teaching strategies cannot 

accomplish complete skill based training targets for intellectually challenged. 
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Accordingly, the entire training was divided into three terms. In each term at least 10 

training sessions (in exceptional cases, even more than 15 trials)were conducted  

followed by a term end evaluation. The same questionnaire was used for all the three 

terms. The questions were posed to the participants through interview method.  

Participants training session includes practical training as well as technology based 

intervention. 

In-depth analysis on each item of the question was done to better understand the level 

of the participant and knowledge acquisition of the participant during the training 

process. Analysis of the data is done in three directions  

i. Total score achieved by the participants in each term is calculated 

ii. No concept and wrong answers were also analyzed to understand their learning 

capacity and process. 

iii. Difference between the scores achieved in three terms also understood to study 

the impact of practical training session provided for the participants. 

5.8 RESULTS-FREQUENCY DISTRIBUTION 

There were 38 items in the questionnaire whose data was collected in the form of 

Interview method. The questionnaire begins with simple questions like electronic 

devised and consumption of electricity and moves further on the uses of inverter 

battery, generator and transformer, The terms like force, voltage and electrons were 

introduced and related meaning was connected with day to day situations. The 

information on safety aspects while handling the electronic devices was trained in 

different combinations along with good and bad conductors of electricity. Further it was 

preceded with the physical training of rotation of screwdriver‟s direction. The 

structured observation check list was also developed to understand the performance rate 

after the training procedure. 
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Table 5.4 Participant understanding about the electronic devices and electricity 

consumption 

S. 

No 

Response 

(values:%) excluding the 

absentees (AB) from the 

main total 

Fan Vs Air 

conditioner 

Geyser 

Vs 

Tube 

light 

Television 

Vs 

Elevator 

Mobile Vs 

Computer 

Voltage 

1 Term I   (AB:18)      

2 Right 48 58 55 41 52 

3 Wrong 52 42 45 59 48 

4 Term II (AB:12)      

5 Right  36 50 21 19 57 

6 Wrong  64 50 79 81 43 

7 Term III (AB:19)      

8 Right  80 57 60 71 57 

8 Wrong 20 43 40 29 43 

 

These questions are intended to understand their awareness towards the electronic 

devices. This understanding can help the individual to develop concepts on electrical 

energy utilization. Terms like what consumes more power or electricity fan or Air 

conditioner. This is general knowledge but gives overall assumption capacity of the 

participant and also thought process towards this direction.   

From the above data it is visible that the participants were asked question related to the 

theoretical knowledge about the electricity and in this segment the participants 

understanding/ opinion towards voltage and electrical consumption was collected. From 

the above Table 5.4 the participants understanding related to the electronic devices they 

use every day was studied. 

In the present situation the participants were not been exposed to any formal training 

earlier and not been provided with any formal education about the circuit, electricity 

production and generation, voltage, and other concepts of assembling devices. 

Methodology was designed after certain trials and step wise training procedure was 

designed and provided in each aspect. In detail information on Training module was 

placed in the module II. 
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The responses from Table 5.4 were the in-depth analysis of the some of the items in the 

interview questionnaire developed for the project II Solar lantern Assembling training. 

It indicates how the participants perceived information about electronic devices from 

the day to day activities.  Depending on their responses the knowledge of the 

participants was analyzed to understand their general abilities in perceiving information 

from the surroundings. For the question like which electronic devise consumes more 

electricity compared to fan and Air conditioner 48% of them responded correctly and 

52 % responded that fan consume more electricity compared to Air conditioner in the 

term I evaluation report. In the similar way responses for geyser compared with tube 

light increased in correct responses. Many of the participants were very much confused 

on computer and mobile electric consumption. They responded that mobile need to 

charged and then used. For definition of voltage, the participants tried to identify the 

similar terms from the responses and then responded for meaning of voltage.  

In the second term evaluation report numbers of absentees were less and the correct 

response rate has been considerably decreased in three questions/items especially on the 

opinion on consumption of electricity of air conditioner, elevator and mobile. After 

finding the results the participants were approached back and tried to understand the 

reason behind the incorrect responses. The reasons were surprising and acted as 

valuable information. Some of the reasons from the subjective include:  

 “Fan consumes more electricity because it was continuously or more used than Air 

conditioner.” 

Similar response by one of the participant that “I watch Television for 6 hours and 

travel only  two times in elevator so television consumes more electricity” 

“My parents and brother always use mobile so it consumes more electricity than 

computer” 

Another participant responded that “I need to keep my mobile two times for charging 

as the battery gets over so my mobile takes more electricity than computer” 

Session were planned after term II evaluation  on electricity consumption and the 

training procedure of Solar lantern assembling and the results of the Term III has a 

significant positive score in the responses provided.  
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Table 5.5 Participants responses on conductivity of the common materials 

Response 

(values:%) excluding 

the absentees (AB) 

from the main total 

Plastic Copper Wood  Iron rubber water Human 

Body 

Term I   (AB:18) 

Right 0 0 0 0 0 0 0 

Term II (AB:12) 

Right  26% 

(11) 

30% 

(13) 

26% 

(11) 

26% 

(11) 

21% 

(9) 

21% 

(9) 

4% 

(2) 

Term III (AB:19) 

Right  82% 

 (29) 

42% 

(15) 

74 

(26)  

37% 

(13) 

74% 

(26) 

65% 

(23) 

34% 

(12) 

 

5.9 RESULTS - CORRELATION ANALYSIS 

The statistical methods like Pearson correlation, Spearmen Correlation and Chi square 

were used to understand the association between the variables of the study. For this 

purpose the following independent and dependent variables are considered 

 Independent variables: Gender, age, type of problem, IQ and SQ.  

 Dependent variables: Term I, II and III evaluation score. 

 Cross correlation between the independent and dependant variables were conducted. 

 Data analysis on the percentage of the marks achieved by the students 
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Table 5.6 Correlation Analysis of SLAT 

S. 

No 

Spearmen 

Correlation on 

dependent and 

independent 

variables 

Correlation 

coefficient 

Significance 

at one 

tailed/two 

tailed 

P value Level of 

significance 

1 Term I Vs 

Intelligent quotient 

.393 .004 p>0.05* association 

found 

2 Term II Vs 

Intelligent quotient 

.185 .184 p>0.05 No 

Association 

3 Term III Vs 

Intelligent quotient 

.267 .053 p>0.05 No 

Association 

      

4 Term I Vs 

Chronological age 

.494 .000 P<0.05** Association 

found 

5 Term II Vs 

Chronological age 

.068 .627 p>0.05 No 

Association 

6 Term III Vs 

Chronological age 

.195 .162 p>0.05 No 

Association 

      

7 Term I Vs Social 

age 

.111 .428 P>0.05 No 

association 

8 Term II Vs Social 

age 

.132 .346 p>0.05 No 

Association 

9 Term III Vs Social 

age 

.141 .313 p>0.05 No 

Association 

 

The table represents correlation between the term end evaluation and intelligent quotient. There 

was significant association found between term I evaluation score and intelligence quotient of 

the participants. There was no association found in the Term II and III evaluation scores 

indicating that through training there was a significant improvement in the evaluation score and 

performance abilities. These results indicate that well designed curriculum and training process 

can overshadow the challenges in understanding due to lesser intelligence quotient. These 

score are further justified with the results of chronological age.  
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Social age is an aggregate of the following abilities; communications abilities, locomotive, 

special, logical, interpersonal and intrapersonal abilities. Due to the dynamic design of the 

training module the varied social age does not have any influence on the term end evaluation 

scores of the participants.  

Table 5.7 Mean score for Term I, II and III evaluations of SLAT 

 

 

From the mean scores of the raw data of term I, II and III were represented in table 5.7. The 

evaluation scores were statistically analyzed and it was indicated that there is significant mean 

difference in the score achieved. The average marks achieved by the participants were 

consistently increasing representing improvement in their performance level after the number 

of training sessions. 

Table 5.8 Results of term evaluation scores with percentages 

CAREGORIES 

 Binning  

FREQUENCY PERCENTAGE 

Term –I   

Below 30 8 14.8 

Between 30 to 50 24 44.4 

Above 51 3 5.6 

Total 54 100 

Term II   

Absent 12 22.2 

Below 30 12 22.2 

Between 30 to 50 28 51.9 

Above 51 2 3.7 

Total  54 100 

Term III   

Absent 19 35.2 

Between 30 to 50 16 29.2 

Above 51 19 35.2 

 54 100 

 

 Term1 Term 2  Term 3  

Mean 28.77 31.94 41.02 
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5.10 ATTAINMENT OF THE OBJECTIVES  

The research project were comprised of five objectives  

 To highlight the strengths of the participants and identify the interests of 

intellectually challenged individuals. The achievement of the objectives were  

represented by the observational reports that were attached in the Annexure – 

Training module with the chapters 3 and 6.  

 To establish a suitable technique of the training program as per the requirement 

of the user group or steps followed for the training program. This objective was 

also accomplished and represented in the chapter 3 and 6. 

 To develop the frame work and implementation strategies for the developed 

training program. The training modules were divided into multiple lesson plans  

as  per the overall need of the participant to enhance their performance ability 

and the lesson plans were placed in the Annexure – Training module with 

chapter 1 and 4. 

 To use the established work and as per the requirement convert the material 

into multi media and virtual training program. The content developed for 

project I and II were in the form of Android games, Virtual reality material, 

Power point presentations, videos etc are not gender biased. The links for the 

same would be given and the app will be uploaded.  

 To understand the practical challenges faced during the training program and 

establish the techniques to overcome situation. All the information was 

documented under the segment 4.9 with the section Challenges and possible 

solutions  

5.11 HYPOTHESIS TESTING 

 By the end of the skill training program the Strengths of the intellectually 

challenged were identified and trained in the respective field. 

 The weaknesses like challenging behaviors and practical problems occur during 

the course of learning were handled by individualized educational program at 

30 percent level of achievement.   

 There would be different type of challenges in the course of virtual training and 

skill development programe. But it is expected that after training in the course 

the young adults able to perform the skill at 60 percent of accuracy. 
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Solar lantern Assembling Training. As mentioned the term wise examination conducted 

and the marks achieved by the students were converted into percentages. They were 

further grouped depending on the scores achieved. The categories include “Below 30” 

which means the participant is considered as “Very low performance”. “Between 30 to 

50” indicates the participants are performing on “Average” which includes Able to 

identify parts, Able to physically assemble with simple verbal instructions.  “Above 51” 

group indicates the participants are able to understand the circuit system, wire 

insulation and other relevant aspects. 

Term I evaluation report include, score of participants after two months of initial 

training. The participants able to score and 44% of the participants were able to perform 

Average. And only 3 of the participants were in the above average level. 

Term II evaluation report includes 22% of the participants were not able to score 

minimum pass percentage. But the average performers have significantly increased.  

Term III evaluation scores are achieved after three months training provided to the 

participants. The results were significantly improved compared with term I and term II 

evaluation procedures indicating that 29% of the participants were in the average 

performance and 35% of the participants are above average performance. Some of the 

new joining in the NGO has also showed enthusiasm in learning the SLAT.   

As per the first hypothesis, by the end of the skill training program the Strengths of the 

intellectually challenged were identified and trained in the respective field. In the 

research study done by Achary K. (2017) presented a comparative study on National 

institute open schooling (NIOS) educational module converted into Virtual videos and 

its influence on instructional strategies and conventional methods in skill development 

during the learning process of manufacture of products.  

In the Annexure training module individualized and student wise strengths and 

challenges were stated and strategies implemented fulfilled the second hypothesis.  

From the Table 5.8 it is indicated the performance of the participants had significantly 

increased. As per the hypothesis it was expected that the performance of all the students 

would be achieved above 60% after the completion trials. But the performance of the 

participant was achieved in between 40 and above indicating that the hypothesis three 

was not completely achieved.  
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CHAPTER 6: SUMMARY AND CONCLUSIONS 

6.0 BREIF INTRODUCTION 

The present study intended to provide a better understanding of the“Virtual and 

Technology based Bio -fertilizer Manufacture Training Program for Students with 

profoundly mentally challenged” and  “Virtual training program on Solar lantern 

assembling unit SLAT (Solar lantern assembling Training)” 

Data was collected using the structured observation checklist and standard 

questionnaires. Training was provided to the participants and pre and post training 

differences are needed to be compared with the results. After the interpretation of the 

data results need to be summarized and concluded. 

6.1 STATEMENT OF THE PROBLEM 

The statement of the problem of the present study was the students with intellectually 

challenged are facing many direct and indirect difficulties or challenges in completing 

the vocational activities. The project I “Virtual and Technology based Bio –fertilizer 

Manufacture Training Programme for Students with profoundly mentally challenged”. 

and the project II Virtual training program on Solar lantern assembling unit SLAT 

(Solar lantern assembling Training). 

To motivate the students learning, an attempt was made to enhance the learning 

experience and make it more enriching and stimulating by incorporating the 

contemporary innovative methods used in vocational training. 

6.2 OBJECTIVES OF THE STUDY 

The following objective will be examined:  

 To highlight the strengths of the participants and identify the interests of 

intellectually challenged individuals 

 To develop the frame work and implementation strategies for the developed training 

program. 

 To establish a suitable technique of the training program as per the requirement of 

the user group or steps followed for the training program.  
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 To use the established work and as per the requirement convert the material into 

multi media and virtual training program. 

 To understand the practical challenges faced during the training program and 

establish the techniques to overcome situation.  

6.3 HYPOTHESIS OF THE STUDY 

 By the end of the skill training program the Strengths of the intellectually 

challenged were identified and trained in the respective field. 

 The weaknesses like challenging behaviors and practical problems occur during the 

course of learning were hand by individualized educational program at 30 percent 

level of achievement.   

 There would be different type of challenges in the course of virtual training and 

skill development programe. But it is expected that after training in the course the 

young adults able to perform the skill at 60 percent of accuracy. 

6.4 FINDINGS IN BMT AND SLAT 

 To create motivation for any vocational training the reason for doing the activity 

need to be strongly established. For example: Need of (organic) compost for plants 

and how solar lantern saves electricity.  

 The need of strongly establishing basic general knowledge (what plants needs to 

grow) about the surrounding can improve their performance ability. This was 

vividly represented by improving in the term evaluation scores and performance in 

the training.  

 Once the participants were able to understand the difference between living and non 

living concepts which lead to motivation towards conducting the trials increased.  

 One of the major finding of the study related to assimilation and accommodation of 

information and the perception of factual information by special individuals related 

to their previous learning process.  

 For example:  the special individuals were trained on color concept so many 

times that special individuals finding it difficult if sorting need to done 

based on the shapes of the blocks.  

 It can be noticed that the previous knowledge on color interfere the new 

learning process.  
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 The students who can fade the previous learning and able to assimilate new 

information and improves his performance by accommodating the new 

challenges.  

 This was the main reason training and performances of the special 

individuals were mainly affected.    

 With the interview methods it was concluded that the reason behind not explaining on 

what basis the sorting is accomplished was due to the perception of the special 

educator‟s belief system on the learning process of moderate to profound and severely 

challenged individuals.  

 

 The educators who strongly belief on special individual‟s potentials can establish clear 

concept formation and positive learning process which can improvise the teaching 

learning experience of the individuals.  

 Activity: For example the participants were instructed that sorting can 

happen based on the bio degradable (Green tray) and non biodegradable 

materials (Blue tray). The green poly bag or caps are placed in green color 

tray and blue paper was placed in blue tray. Sometimes the sorting activity 

takes place as a regular basis and due to the misguidance of the special 

educators making the special individuals to understand the factual 

information about the products.  

 

 The perception of parents and special educators accepting organic compost making 

as a respectful vocational activity also become a highly challenging task. And any 

training without the acceptance of the participant‟s parents and educators would be 

considered as incomplete in continuation of the activity independently by them as a 

profession. 

 Similarly keeping safety into consideration perception of parents and special 

educators accepting the Assembling of Solar lantern as a vocational activity became 

highly challenging task. (Related to circuits, electricity and handling head gadgets 

like shouldering iron). 

 Majority of the participants had significantly improved in correct differentiating the 

polythene bag, plastic bottle as Non- Biodegradable) and green peels as Bio-

degradable. 
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 Majority of the participants able to clear the level one in BMT that is sorting of Bio- 

degradable and Non- Bio degradable.  

 Majority of the participants found difficulty in taking the decision of understanding 

the knowledge in what need to be placed in compost especially cooked food and 

wood. (As per the procedure cooked food and wood are not placed in compost 

because they affect the quality of the product). For example: Sliced wood acts as a 

browns by absorbing excess water released during the process of degradation of 

greens but if it was in big size it interferes the process of degradation. 

 Term I mean score was 14; Term III mean score was 17.3 with the standard 

deviation of 14.5 indicating the wide range of difference in the evaluation score 

indicating that the knowledge of the participants varies widely.  

 Incorporation of teaching strategies by noting the challenges lead to improvisation 

in the learning process of Bio compost Manufacture training and Solar lantern 

Assembling training was on a term wise basis. Individual differences were 

considered and communication techniques were used during the training process. 

 There was the significant association found on the evaluation score achieved by the 

participants in both projects in term I evaluation score. But in term II and Term III 

the training techniques lead to increase in the performance rate of the individual‟s 

inspite of the influence of I.Q, S.Q and Chronological age.  

 The major finding of the study include the influence well designed training process 

can lead to improvisation of Vocational activity inspite of intellectual quotient, 

chronological age and Social age. The impact of the training was clearly visible 

with the slighter association of intelligent quotient in the initial trial. 

 There was no influence of gender on the Evaluation scores the participants 

achieved. Participants were not gender dependent. The content developed for 

project I and II were in the form like Android games, Virtual reality material, Power 

point presentations, videos etc are not gender biased.  

 The practical solutions for the challenges in project BMT can lead better curriculum 

design. Delay process of reaching mature state of the compost that is Greens to 

Organic compost in 2 days lead to new motivation in the participants. 

 The practical solutions for the challenges in project SLAT can lead better 

curriculum design. Instead of soldering iron new method of clapping was done to 

better fix the wires with least difficulty. 
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 One of the possible reasons behind the positive score includes special motivation by 

technology and practical performance and output of the product. The simple 

answers given by the special individuals on electricity, voltage, and transformer can 

be included as part of the syllabus or curriculum.   

6.5 DELIMITATION OF THE STUDY 

 Delimitation of the study was that the Vocational instructions are developed for 

only two vocational training method 

 Usage of technology like Virtual reality head set, tablets and other devises may 

increase the budget. 

 The students are trained only in the direction of assembling Solar lantern that is 

predefined in the project. Training also needed to provide in the generalization 

process of assembling other electronic devices so that it can become the vocational 

activity for the participants. 

 Handling electronic devises may increase the chances of accidents. 

  Inappropriate process of Organic compost sometimes lead to pungent smell and 

mould formations which may lead to inconvenient situation.  
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6.6 RECOMMENDATIONS 

 MSJE for persons with Disabilities has one of the objectives of uplifting the 

vocational training for persons with intellectual disability.  

 The present study SLAT and BMT directly worked on fulfilling the objectives of 

MSJE and contribution of MSJE in promoting and spreading the message for 

different NGO working in the similar lines can benefit the larger scale population, 

different states of India.  

 Training in the projects establishment of self employment schemes provide 

financial independence, increase standard of living and secures the self esteem of 

the individuals with special needs.  

 Creating the marketing strategy, developing online portals can increase the work 

production.  

 Awareness about the generation of training methods, consistent motivation and 

Sharing of the success stories need to be shown.  

  Conducting a longitudinal study can be suggested to investigate further areas.  
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