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DEVELOPING AND IMPLEMENTING LIFE SKILL BASED ACTIVITIES IN
SCIENCE AND TECHNOLOGY SUBJECT IN CBSE SCHOOLS OF
VADODARA CITY

1. Introduction

Education is the course of development and learning in a formal and informal setting
such as school, home, a society where accumulated knowledge and values of humanity
and civilization are transferred to the next generation. Education can develop individuals
in terms of knowledge, creativity, skills, and nourishing personality & behaviour, and
modernizing thoughts. Education, specifically science education, enables the
transformation of an individual with rejuvenated ideas, beliefs, skills, creativity, and
understanding. Science is not only a subject; it is an interaction with nature,
communication with the physical and biological environment, observation, and
experimentation of different fundamentals of life. Science is one of the essential aspects
that revolutionized the knowledge field and made it accessible and reachable to every
individual. Rapid transition is undergoing in the world because of this revolutionized &
modernized lifestyle and easily accessible information. Due to these changes, noticeable
shifts could be observed in todays' value system, knowledge, health and other aspects of
life. Under such circumstances, the development of the students at any level, through
education alone, may not be sufficient for survival. Still, life skill education and formal
education could be effective solutions to bridge the gap. As Niranjana & Mythili in 2012
stated, "in the present circumstances, youth, as well as children, are facing difficulties in
life. These difficulties are giving rise to many psychosomatic problems". Considering the
adolescent stage as a crucial stage of emotionality, some psychological interventions
consisting of various Life Skills will need a good quality of life.

Life Skill education being much flexible, could easily be integrated into the formal
education system. Even National Education policy 2016 has suggested introducing life
skills in the formal education system. Undoubtedly, these skills could enhance the
effectiveness of teaching competencies while integrating with the core subject.
Venkatesh (2009); Kumari (2002); Shin & McGee (2002); Gafoor & Shemi (2007);
Christane (2008); Pany (2008); Thurman (2009); Zimmerman (2010); Malhan (2011);
Bindu (2015) took the help of different teaching-learning strategies to develop life skills
in students through core subjects. Since scientific skills also include some the life skills
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such as creativity, problem-solving skills, thinking skills, it would help develop life skills

through science and technology subjects.
2. Concept of Life Skills and Life Skill Education

The concept of Life skill and Life Skill Education is adaptable and includes wide range
of skills which can be implemented according to the needs and demands of the society.
Since past three decades, the concept emerged as an important viewpoint among national
and international educational bodies for the emotional, social and educational

development of young generations.

2.1 Life Skills
The World Health Organization (1997) has defined life skills as, "the abilities for

adaptive and positive behaviour that enable individuals to deal effectively with the
demands and challenges of everyday life". ‘Adaptive’ means that a person is flexible in
approach and is able to adjust in different circumstances. ‘Positive behaviour’ implies
that a person is forward looking and even in difficult situations, can find a ray of hope
and opportunities to find solutions. The life skill approach combines knowledge, attitudes
and skills into actual abilities —i.e. “What to do and how to do it”. Rychaen and Salganik
(2001) defined life skills on three general criteria, namely a) key competencies contribute
to an overall successful life and a well-functioning society, b) instrumental at meeting
important challenges in a wide spectrum of relevant contexts, and c) are relevant to all
individuals. These key competencies includes: a) functioning in socially heterogeneous
groups, b) acting autonomously and c) using tools interactively. In other words, with the
help of life skills, one is able to explore alternatives, understand and weigh pros and cons
and make rational decisions in solving each problem or issue as it arises.

2.2 Life Skill Education

The Mental Health Promotion and Policy (MHP) team in World Health Organization’s
(WHO 1999) Department of Mental Health has given this definition of life skill
Education: “Life skills education is designed to facilitate the practice and reinforcement
of psychosocial skills in a culturally and developmentally appropriate way; it contributes
to the promotion of personal and social development, the prevention of health and social
problems, and the protection of human rights”. According to Srikala and Kishore (2005),
life skills education can be seen as empowering adolescent to take more responsibility
for their actions. Education of life skills enables the individual to flourish their

knowledge, values and views, meaning that the individual knows when and how to do a
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task. Life skill education motivates healthy behaviours and increase self-confidence.
Taremian & Mahjuie (1999) proposed that educating the life skills is one of the factors
leading to the development of psychological health and the achievement of such skills
would lead to individual, social, cultural and political evolutions.

Life Skills Based Education (LSBE) is an approach used to address specific content to
achieve a certain goal (UNICEF, 2003). Life Skill Education aims development of
positive behaviour and growth of the self-empowerment.

3. Key Life Skills

Life Skills were organized differently by different national and international bodies
working in the field of education. These itemized Life Skills were mainly based on the
understanding and comprehension of the life skill concept. Ten Core Life Skills
highlighted by CBSE in Continuous and Comprehensive Evaluation (CCE) manual
(2009) and considered for present work, which was also accepted by World Health
Organization (WHO), United Nations International Children's Emergency

Fund (UNICEF) and United Nations Fund for Population Activities UNFPA (UNICEF
2004; Module 7: Life Skill, 2011) were:

Self-awareness

Empathy

Critical thinking

Creative thinking

Decision making

Problem Solving

Effective communication

Interpersonal relationship

© 0O N o o B~ W DN P

Coping with stress

10 Coping with emotion

4. Importance of Science and Technology

Science and technology subject does not need special introduction or importance
anywhere. Relevance to students' lives and universal applicability, science education is
one of the most critical and indispensable parts of education due to the analytical, inquiry-
based, creative, problem-solving, critical thinking, and much more skills-based
developmental importance in primary education. Allowing the students to generate ideas,

intelligently weigh decisions, and understand the evidence behind public policy-making
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is considered lifelong skills. Shukla (2005) reported that while addressing the then
National Institute of Sciences (now INSA), Nehru stated, —Who can afford to ignore
science today? At every turn, we must seek it, and the whole fabric of the world is of its
making. To succeed in school and beyond, science education enables students to acquire
necessary skills and knowledge through technological literacy, Critical Thinking, and
problem-solving.

5. Integration of Life Skill Education and Science and Technology Subject

Science should be taught with life skills to stimulate creative thinking and develop
problem-solving skills in students. Introducing Life Skills Education in science leads a
new perspective to educate our young generation in a fun, exciting, and engaging manner.
Life Skills Education brings the idea of integrating science with emotional and social
education elements by exploring themes like honesty, teamwork, and flexibility. Since
science is about asking questions and finding answers, these are the same skills that we
all use in our daily lives as we try to figure out simple questions. In the views of Bandura
(Bandura's Social Learning Theory), skills are learned through interaction, processing,
and structuring of experiences (reported by Aparna & Raakhee, 2011; Prajapati et al.,
2017). Therefore, life skills are designed to be taught through experiential learning such
as role-play, modelling, and practice. The pedagogy for transacting life skill education
must be interactive and experimental. The Life Skill approach emphasizes "Learning by
Doing", which is analogous to learning of science and technology subject.

6. Rationale

Life skills education plays an indispensable role in creating awareness and providing
guidance and direction to the students at the secondary stage. Furthermore, this approach
empowers them with decision-making skills, promoting mental well-being and
competencies to equip them to deal with the realities of life, as stated by CBSE in 2010.
At this age, critical thinking, recognition of self, problem-solving skills, and the
development of skills and competencies vital for the development of the sense of identity
were the essential aspects, most of the time ignored among students. Maslow's theory of
motivation also highlights the significant role of class discussions, peer tutoring,
productive classroom ambience and argues that teachers should allow students to
construct knowledge, develop self-esteem among students. As highlighted by CBSE
(2010), the goal of Life Skills Education for secondary students is to develop an accurate,

objective, and scientific knowledge, attitudes, and value-enhanced life skills equipped
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learners. The students address knowledge, attitudes, and value-enhanced life skills
through a behaviour development approach with adequate and age-appropriate content
delivery (life skill education).

The life skills can be illustrated through every subject, like interpersonal skills and
effective communication; languages can be helpful to encourage reading, writing and
interaction with other students. Different methods can be adopted for teaching life skills
like activity-based and sharing examples for making them understand the importance and
application of their routine, like the part played by scientific inquiry in improving
comprehension abilities to understand the world around them and so on. Kumari (2002)
and Venkatesh (2009) tried to introduce life skills with mathematics education. Gafoor
& Shemi, in 2007, worked on studying the impact of study skills on the achievement of
biology subjects. Much more research work has been done to substantiate the
significance of life skill education. Life skills integrated with science encourage the
learning of skills such as curiosity, problem-solving and scientific temper, along with
learning science and critical thinking. With technological advancements, various
challenges arise and the benefits that can be effectively dealt with illustrations of life
skills education in the school curriculum for students. The study on life skills from the
perspectives of classrooms and teachers expressed that science courses have a significant
setting to teach life skills. It was analysed from different studies that the teachers used
some in-class and extracurricular activities to teach life skills (Kurtdede-Fidan, &
Aydogdu, 2018).

Lack of scientific skills, problem-solving skills, curiosity, critical thinking skills in
science were also most leading reasons for declining science education at secondary and
higher secondary school. Researches in science education show that students in science
classroom feel an absence of concentration, motivation, and curiosity, which leads to the
stagnation in the development of science education at the secondary level. Researchers
(Karim, 2018; Prateek & Kamath, 2015; Kalu-Uche, N. et al., 2015; Wangpo, Johnson
& Ramachandran, 2012; Dey, 2014; Lodh, 2014) observed a few reasons behind this
dearth, such as dull and meaningless classes, unable to relate the science concepts with a
real-life situation, teacher-centred classrooms, teachers following procedural knowledge.
They suggested that different integrated student-centred pedagogical approaches were
needed during the teaching-learning to boost scientific skills, which may encourage

interest in science among secondary students.
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With the introduction of Life Skill Education in Science and technology, creative and
inquiry-based student-centred learning should be encouraged. Inquiry skills will be
supported and strengthened. Integrating life skill education with classroom lessons and
field investigations in science subjects will make the learning experiences more
prosperous and more meaningful for students. Students will be learning the skills related
to science as well as science content. Learning science concepts with an integrated
approach engage students actively and thus develop a deeper understanding of the
content. Finally, active engagement with science will likely lead students to become more
interested and have more positive attitudes towards science. It is a new and refreshing
way to look at science as a subject as such approaches can bring just enduring
understanding in abstract scientific concepts. They help every learner experience and
learn them through an innovatively kinesthetics way. Since science is about asking
questions and finding answers, these are the same skills that we all use in our daily lives
as we try to figure out simple questions. According to CBSE Teacher's Manual on Life
Skills classes IX-X, the process of transfer of knowledge is made simpler through
KAVELS (Knowledge, Attitudes, Value Enhanced Life Skills) approach. This approach,
which the Central Board of Secondary Education is following, aims to provide "accurate,
objective and scientific knowledge™ and be mindful of the fact that the content should be
age-appropriate and directed towards the sensitivity of young minds. It is of substantial
importance to make students understand the significant role played by science in their
lives, the responsibility of scientific skills in guiding students to appreciate the world
around them and to develop confidence in making reasoned and evidence-based
decisions about the current and future and influence of science and technology, including
ethical considerations.

The integration of life skill education in science and technology subjects is a far-reaching
step for developing critical thinking, evaluation, judgment, information processing,
inferencing, and scientific inquiry in secondary students. This integrated approach helps
them understand more effectively the world and make decisions based on reason and
evidence. Students' abilities to analyse and understand any situation and problem-solving
competencies should be enhanced through this integrated teaching-learning approach.
The core idea behind the integration of life skill education in science subjects is to provide
a helping hand and guide students on thinking, analyzing, evaluating and judging,
processing information and then coming to rules and conclusions. While teaching science

and technology subjects in regular classrooms, mostly thinking skills were used, such as
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critical thinking, problem-solving, creativity, etc. However, social and emotional skills
were mostly neglected to some extent. So, the investigator in this study also focused on
developing other two types of life skills, such as social & emotional skills. On visualizing
all the above aspects, the investigator felt a dire need to take up a study at the secondary
level. The present study was proposed for secondary school students (particularly at 1X
standard) of the Central Board of School Education in Vadodara city. This study aimed
to expose the students to different life skill-based activities integrated with science and
technology content (selected topics) for the first semester of their schooling at IX
standard. The effectiveness of life skill-based activities on students was studied through
this study and pre-assumed that life skill-based activities possibly result in the
improvement of understanding of science concepts and the development of life skills in
students.

7. Title of the Study

Developing and Implementing Life Skill Based Activities in Science and Technology
Subject in CBSE Schools of VVadodara city

8. Objectives of the Study

Following were the objectives of the study:
1. Todevelop Life Skill-based Activities in Science and Technology subject for class
IX.
2. To implement Life Skill-based Activities for class IX in Science and Technology
Subject.
3. To study the effectiveness of life skill-based activities in terms of students'
achievement in science and technology subjects.
4. To study the effectiveness of life skill-based activities in terms of improvement in
life skills.
5. To study the opinion of students about implemented Life Skill-based activities in
Science and Technology at class IX.
9. Hypothesis
Following null hypotheses were formulated for achieving all the objectives highlighted
in the objectives section:
HOL1: There will be no significant difference in the post-test mean achievement score in
Science and Technology subject of class 9 students of Experimental and Control group.
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HO02: There will be no significant difference in the Mean achievement score in the
Science and Technology subject of class 9 students of the experimental group in pre-test
and post-test.

HO3: There will be no significant difference in the Mean achievement score in the
Science and Technology subject of class 9 students of the control group in pre-test and

post-test.
10. Definition of the Terms Used

Life Skills-based Activities: The life skill-based activities include various learning
activities prepared on selected concepts such as tissue, types of tissue, force, cell
organelles, water; from the subject of science and technology at class IX. The activities
comprised role play, quizzes, hands-on projects, discussions, surveys, debates, etc.,
looking into the scope of thinking, emotional and social skills. Activities were developed
according to the nature of the content. It was taken care of that the designed activities
should also supplement content knowledge and comprehend proficiency in life skills.
The designed program in the form of life skill-based activities aimed to enhance the
students' conceptual understanding by supplementing different learning experiences
through activities and developing life skills among students.

11. Operational Definition

Effectiveness: The effectiveness of the present work was studied in terms of the
understanding of the learned concepts, which was measured as the significance of the
difference between the post-test mean scores of the experimental group and control group
with respect to the given treatment through developed life skill-based activities. The
effectiveness was also interpreted as the improvement in life skills of the experimental
group after the treatment.

Achievement: Achievement in the present study was measured by administering a
situational test. The test was constructed by the researcher on the IX standard science

concepts from first term course.
12. Delimitation of the Study

The study was delimited to the following:

1. The study was delimited to class 9th CBSE Schools of VVadodara City.

2. The study also delimited to ten core life skills, namely self-awareness, empathy,
critical thinking, creative thinking, decision making, problem-solving, effective
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communication, interpersonal relationship, coping with stress, coping with emotions,
as given in the CBSE manual life skills for IX standard.
The study was also delimited to the selected topics from the first term syllabus of Physics,
Chemistry, and Biology in the standard IX CBSE Science & Technology textbook.

13. Review of Related Literature
The categorization of the reviewed literature should be understandable and highlight the
required fields of the present study and focus on shortcomings of past work and expected
perspectives for future work.
Literature reviewed for the present study was categorized under the following categories:

1. Studies on Life Skills Education for Behavior Development

2. Studies on Life skill Education for Social and Emotional Development

3. Studies on Life skills Education through the Formal Education System

4. Studies on Life skill Education through different Subjects

5. Studies on Teaching-Learning of Science and Technology
In all, the researcher reviewed almost 196 studies. The studies were primarily
experimental, carried out generally with pre-post design, including few exceptions
(survey, case study, theoretical or conceptual). Most of the studies reviewed under
different sections were related to developing behavioral and social problems in
adolescents. Almost all the studies reviewed above supported using a practical approach
in the teaching-learning process in science & technology subjects, and integrated
education yields even better results.
14. Implications of the Review of Related Literature
The Life Skills programme promoted positive social adjustment at elementary schools,
improved academic performance (Elias et al., 1991), and prevented tobacco and alcohol
use (Botvin, Griffin, Paul & Macaulay, 2003). For adolescents, Life Skills-based
intervention improved impulsive control (Caplan et al., 1992), developed self-
management skills (Anderson and Moore, 2009), prevented peer rejection, reduced
bullying (Mize & Ladd, 1990), improved teacher-student relationships (Thurston, 2002),
reduction in drug use (Botvin & Griffin, 2012), increased self-esteem and decreased
depression (Buhs, 2000). In addition, these approaches improved AIDS-related

knowledge topics and positive perception of condom use and had more realistic
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perceptions regarding susceptibility and seriousness about HIV / AIDS (Meyer and
Steyn, 1992).

Life Skills training enhanced students’ mental health, self-esteem, and assertiveness
(Nejad, 2010). Influence of Life Skills modelling through literary connections on student
academic success in English class was studied, and a deep critical link was apparent
(Laleman, 2010). Problem-solving Life Skill was relevant to science and technology for
secondary school students (Vashista & Bhardwaj, 2006). Learning mathematics was
noted to develop Life Skills like problem-solving among middle-class students (Kumari,
2002). Further, it was remarked that for the development of Life Skills, different
strategies like an after-school programme that utilized experiential and cooperative
learning activities (Junge et al., 2006) and classroom-based social decision-making
intervention (Elias & Kress, 2005) were required.

Sports and Life Skills intervention increased coping skills, athletic perceived
performance, and general self-worth (Moffett, 2005). Motor coordination problems were
reported to be reduced with the practice of Life Skills among schoolgirls with autism
spectrum disorder and developmental coordination disorder (Kopp & Gillberg, 2010).
Further, students with dyslexia reported favorable views of their Life Skills development
self-efficacy in academic, personal, social, career, and talent development domains
(Shea, 2011). Instructors of rural high school students with mental retardation reported
the effectiveness of the personal-social skills curriculum for an extended period and with
continuous reinforcement (Quigley, 2007).

Employee productivity was reported to be enhanced by Life Skills training that facilitated
psychosocial skills (Maree & Ebersohn, 2000) and increased efficiency and quality of
work (Lobner, 1997) and reduce problems at the workplace (Hartley, 2007). Life Skills
training programme was related to higher self-efficacy (Shechtman, Levy &
Leichtentritt, 2002)

The activity-oriented instruction was effective in Life Skills education than the
conventional lecture method for secondary school students (Pereira & Krishnan, 2011).
The use of music in teaching Life Skills to students with emotional disabilities was
recommended (Emeka, 2009). Online teacher monitored instructions for Life Skills were
suggested to enhance students' performance at the secondary level (Grover, 2006),
systematic and formal teaching of Life Skills to the middle. Junior high school students
were recommended for interpersonal relations and survival, and success (Hamburg,

1990). Jones, Brian, Airedale & Norma, 2006 suggested an enterprise mode of learning
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for the flexible market economy and provision of resources for teaching Life Skills and
sexual and reproductive health was promoted by Kalanda, 2010.

Open and distance learning mode was suggested to deliver a program on Life Skills to
adolescents (Lineo & Kolosoa, 2009). A quality instruction model with home-based
remediation was reported to enhance students' performance on Life Skills (Malhotra,
2006). Barnlund transactional model of communication was found to be effective in
improving the Life Skills of students like critical thinking, decision making and
communication skills (Meena, 2006); making Familiar Strange approach of Synectic
model of teaching was reported to enhance the creative thinking ability of learners (Pany,
2008), child play-based programme was developed to nurture children's creative
expression (Rowland, 2002), project-based learning was reported as successful to teach
critical Life Skills to help students succeed in college and life in general (Scott & Jenifer,
2009; Zimmer, 2008) and films on the content of critical thinking skills were reported to
improve knowledge of the content area (Weerts & Sally, 2005).

Life Skills training was indicated to decrease the onset of smoking behavior among
students of the eighth, ninth and tenth grades due to increased ability to cope with direct
pressure to smoke, anxiety, and decreased susceptibility to indirect pro-smoking social
influences (Botvin & William, 1980). Reduced drug and alcohol use among ninth-grade
students (Carmack, 2005) and student of the programme indicated an intention to stay
smoke-free (Zollinger, Commings & Caine, 2003). Life Skills-based education was
stated to have a reduced probability of young individuals engaging in interpersonal
violence (Guera, 1994). Life Skills-based structured learning therapy reduced depression
among students (Reed, 1994) and reduced peer-directed aggression among boys (Hudley
& Graham, 1993), positively impacting decision making, problem-solving and conflict
management (Magee, 1999)

Life Skills training programmes for college students improved self-concept and reduced
depression and anxiety (Davis, 2004). Few studies suggested that Life Skills developed
coping skills for anxiety and depression, interpersonal and cooperative skills (Shangold,
2004), and contextual variability in the transfer of problem-solving skills to increase the
likelihood of accurately solving transfer problems and recognizing principles in novel
problems (West, 2003). The study of Life Skills on teacher education programmes was
suggested to facilitate learning, manage class, generate a resource, and assess (Louis,
2008). Parental responsiveness was indicated to predict Life Skills development in older
adolescents (Slicker et al., 2007).
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Social skills training programme was found to be effective on behavior problems of a
child (Misner, 1995), to develop interpersonal behaviors and skills for adolescents
(Chaudhari, VVaidya and Mahapatra, 2007). The awareness training model of life science
was adequate to create creativity and academic Achievement (Christane, 2008). Study
skills training for standard eight students was found to positively impact their
achievement in biology (Gafoor and Shemi, 2007). Guidelines to develop skills for
adolescents to encourage positive choices was designed by Halter and Lang (1994)
There are many studies related to life skill education. These studies implied that a well-
developed strategy could encourage students in their social, physical and emotional
issues. Many studies emphasized the introduction of life skill education in schools. In the
workshop organized by UNESCO on life skill education in 1998, it was discussed that
life skills should not be taught in isolation but should be mingled with schooling. The
objective of the workshop organized by the Department of Adult and Continuing
Education at the University of Madras in 2006 is to integrate life skill education into the
curriculum at the college level.

There were many studies such as Kwatra (2000); Amin (2011); Bryan et al. (2011);
Nimavathi & Gnanadevan (2012); Mohammadpour (2012); Parekh (2012); Myrten
(2013); Shamsudin et al. (2013); Pillai (2013); Mehta & Kulshrestha, (2014); Ahmad &
Rai (2015); Katsampoxaki, & Fouskaki, et al. (2015); Kumari (2002); Kurbah (2015),
which proved that integration of different teaching-learning approaches with science and
technology subject results in better understanding of the subject. It was reviewed in some
studies (Kumari, 2002; Kwatra, 2000; Eisha & Khirwadkar, 2017). Different life skills
such as creativity, problem-solving skills could be enhanced through selected topics of
science subjects. But the researcher could not find any study that tried to develop all ten
(specified by the CBSE life skill manual) life skills through science and technology
subjects.

From the review of related studies, it was found that previously in life skill education,
more focus was given on the health of adolescents. Still, in recent years, the need to
introduce life skill education in the school curriculum was felt, and more studies were
carried out at the school level to present it in the curriculum. But now, there is a strong
need of integrating life skill education with a subject for effective delivery of content and
understanding of content in students' Day to day life situations. All the above studies
show that life skill education played a significant role in enhancing students’ and teachers'
behavior, which improves the overall development of students, which is the goal of
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education. But the investigator did not come across any study related to the integration
of life skill education and science subject not even in any other issue in India or Abroad.
As for as the present study is concerned, the investigator from experiences and the light
of discussions with learned people was convinced that enhancing practical Life Skill

Education is needed to be studied.

15. Research Design

The proposed study is experimental in nature. The pre-test and post-test controlled non-
equivalent group design was followed in this research. The design of the study is
presented as follows:
01 X 02

03 C 04

Where, O1 and O3 are pre-test, 02 and O4 are post-test, X stands for Experimental Group
and C stands for Control Group.

Researcher took one control and one experimental group as intact classes. This design is
one of the most effective in minimizing the threats to experimental validity and
extraneous variables. Most of the threats like history and maturation were controlled by
taking control group. Effect of testing was minimized by taking post-test parallel to the
pre-test. The tools were validated by experts so the threat to unstable instrument was
taken care of.

16. Sample

The sample of the study was selected purposively. Two secondary schools, both affiliated
to CBSE in Vadodara city, were selected purposively. The selected schools have all the
infrastructural facilities (smartboards linked with computers and well equipped science
labs), important for the implementation of the programme and also the school readily
consented to provide those facilities to the researcher for the effective implementation of
the programme. 40 Students of class 1X of one school were selected for experimental
group and 40 students of class X of other school were considered as control group.
Students of experimental group were taught in the academic year 2015-16 for one
semester by the researcher, integrating science and technology subject through life skill

based activities while control group was taught by their teacher in a traditional method.
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17.Variables in the Study
17.1 Independent Variables

Developed program in the form of life skill-based activities, considered as one of the
independent variables, was implemented in the experimental group to analyse its effect
on the achievement in content knowledge of the concepts taught (topics of science and
technology subject) and life skills. Another independent variable was conventional or
standard classroom teaching, which was taken care of as a control group.

17.2 Dependent variable

For the present study, the dependent variable includes achievement in content knowledge
of the concepts taught (topics of science and technology subject) and life skills.
18. Different Phases of the Research Design

18.1 Phase I: Development of the Program and Tools

18.1.1 Development of Program

Before developing the program, the NCERT book of Science and Technology subject for
IX standard was thoroughly analysed by the researcher and discussed with the guide and
science teachers of IX standard to find the most appropriate topics for the study. It helped
the researcher understand the content competencies and provided the idea to develop life
skills among students through the concepts of science and technology subject. After
detailed scrutiny, the researcher selected fifteen topics from the first term course syllabus
for developing the program. The topics were set based on specific criteria related to daily
life; possible life skill-based activities could be designed and integrated with life skill
education. The selected subjects were cell, cell organelle, Tissue, animal tissue, Mixture,
separation of Mixture, types of tissues, water, evaporation, life history of Newton,
conservation of energy, states of matter, crop production, crop variety. After determining
and evaluating selected topics, activities were developed on the issues chosen by the
researcher. The developed activities were grounded on content (selected topic)
knowledge and helped build life skills among students.

18.1.2 Development of Tools

The researcher prepared different tools for data collection to evaluate the effectiveness
of the developed program. All the developed tools were detailed as under:

Pre- and post-achievement test: The test was constructed by the investigator. Experts
validated it. To achieve the objectives of the present study, a test comprised of multiple

short answer questions was prepared and validated by the subject experts. Achievement
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test was based on subject and administered on experimental as well as control groups.
The test has situation based questions related to the topics from the science and
technology subject covered under the study (such as cell, tissue, force, cell organelles).
Worksheets: Five Worksheets based on different activities were prepared by the
Researcher for appraising Life skills. These worksheets were assessed using a checklist
given by CBSE in Chapter IV of Teacher's Manual on Continuous and Comprehensive
Evaluation, classes 1X-X for assessing Life Skills, along with the help of field notes.
Field Notes: Record of the activities were maintained in the form of field notes. Field
notes also include students’ reviews, specific observations, and their behaviour during
and after each activity.

Checklists: Checklists framed by the researcher were based on the checklist given in
Chapter 4 of CCE Manual By CBSE. Further, CBSE has clustered the ten core Life Skills
into three major Skills: Thinking, Emotional, and Social skills and highlighted different
indicators to assess these Life Skills. These checklists are further graded based on a five-
point grading scale as given in the Chapter 4 of CCE Manual By CBSE.

The grading scale includes A*, A, B, C, and D.

Grading Scale: The five-point grading scale is given below

Most indicators in a skill ~ A*
Many indicators in skill A

Some indicators in skill B
Few indicators in skill C

Very few indicators in skill D

These grades were given by using descriptive indicators used in the checklist of all the
life skills reflected by the students in the worksheets and during the class.
Opinionnaire: It was prepared to understand the opinion of the students towards the life
skill-based activities (Developed Program) in science and technology subject. The
opinionnaire includes open-ended questions seeking students' suggestions and their
opinion towards the developed program.

18.2 Phase II: Implementation of the Program

Developed programme which includes various activities, was implemented in the class
room. Investigator took first semester course of science subject of 9™ standard in the
session of 2015-16, to administer the programme. In experimental group, programme

was administered and control group was taken care by traditional method by their regular
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teachers. Investigator administered the developed programme in first half of the academic
session in 2015 as the developed programme includes topics of first semester course of
IX standard. As the researcher’s purpose was to study the development of life skills (if
taught through science subject) only the selected topics were taught by the investigator
through developed activities (developed programme) and remaining syllabus of the first

term was taken care by class teacher.

18.3 Phase I11: Data Collection

18.3.1 Administration of Pre-test

Investigator implemented the pre-test in both experimental and control groups. The pre-
test was implemented before implementing the developed program in the experimental
group and at the same time in the control group. The pre-test was administered at the start
of the session in March 2015.

18.3.2 Administration of Worksheet / Field Notes

Notes were maintained by the researcher to record students’ reviews, specific
observations, and their participation and behaviour throughout each activity and also
during discussion. Worksheets were implemented by the researcher after some of the
activities to assess improvement in life skills.

18.3.3 Administration of the post-test

Investigator administered post-test on both control and experimental groups after the
implementation of the program. At the end of the first-semester course in August 2015,
the post-test was administrated by the investigator on both the control and experimental
group.

18.3.4 Administration of the opinionnaire

Opinionnaire was implemented to know the opinion of the students of the experimental
group about the developed program. The opinionnaire includes thirteen open-ended
questions framed with a viewpoint to seek students' reactions about the developed

program.
19.Data Analysis

Data analysis includes analysis of complete data cumulated by the Researcher through
different means to study the effectiveness of the developed program in terms of

achievement in science and technology subject as well as improvement in life skills
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Since the collected data were quantitative as well as qualitative in nature, analysis of the
collected data was done using different data analysis techniques. Non-parametric
statistics were applied for quantitative data analysis. Wilcoxon Rank Test and Mann
Whitney U test were applied to measure the influence of the intervention.

Qualitative responses collected from the opinionnaire were analysed through quantitative
content analysis. Quantitative content analysis was done by coding the set of data

provided in the opinionnaire and analysing it through frequency count and percentage.

20.Major Findings
Significant findings of the present study are:

1. The first objective of this research was to develop Life skill-based activities on the
topics of science and technology subject of 1X standard. Fifteen topics from the
science and technology NCERT book of IX class were selected. The program was
developed considering the needs and demands of the students and the experiment.
The expanded program includes activities based on the concept of knowledge
integrated with life skill education to fulfil the requests of both subjects. The
program consists of indoor and outdoor activities along with one field trip.

2. Drafting an activity-based program with an integrated approach (life skill
education merged with science concepts) evidenced the verity that it is possible to
outline content knowledge of any academic subject through life skill-based
activities.

3. The developed program, which includes various Life skill-based activities, was
implemented during the science period. The total time entailed during the
experiment was almost 1,770 minutes, consisting of pre-test and post-test
durations, excluding fieldwork timings.

4. During the implementation of the program, it was observed by the researcher that
most of the students were enthusiastic for every next task and actively participated
in most of the activities. Initially, few students felt shy and apprehensive while
taking part in the training and were hesitant to introduce themselves voluntarily
for the action. Later, after two moves, students found interest in the activities and

felt confident while performing any responsibility during the task.
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10.

11.

12.

13.

14.

The Mean achievement scores of the group taught through the program was 54.53,
which was much higher than the mean achievement scores of the group (26.48)
taught traditionally. The calculated U value was 0, and the Z value was 7.69, which
was significant at 0.01 level of significance, which strongly validates the
program's effectiveness concerning achievement in science and technology
subjects. It could be concluded that students of the experimental group developed
a better understanding of the science concepts after implementing the program.
On comparing mean achievement scores of pre-test (which was calculated as
22.175) with the scores of the post-test (calculated as 49.725) of the experimental
group, it can be extrapolated that at the end of the experiment, students developed
more clarity in science concepts taught through the life skill-based activities.
Similarly, a comparison of mean achievement scores of pre-test (20.35) and post-
test (22.375) of the control group reveals that students taught through the
traditional method didn't exhibit much improvement.

The results indicated an upward trend in the number of students under grade A
with every progressive worksheet.

Similarly, there was a noticeable downward trend in the count of students under
grades B, C, and D.

The findings revealed favourable responses from the students towards the
developed program. According to them, the activities carried out during the
program were meaningful and helpful in developing the science concepts.

Life skill education integrated with science topics helped students develop
different skills necessary in life, such as communication, coping with stress,
managing emotions, and interpersonal skills.

The activities proved to be an effective remedy for the students to understand the
concept of science by observing, analyzing, and inferring the conclusion
themselves. In other words, the use of different activities helps students understand
and comprehend the idea more effectively and improve their life skills.

Students felt the teaching-learning process adopted during the program made
concepts easier to grasp.

95% of the students opined that learning through activities was an entertaining and
delightful experience. According to them, Such activities help in developing a
concentration in uninteresting topics also, as during any activity most of the
students were engaged in one or another task.
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15. When asked about adequacy concerning the number of activities taken under
different topics, 40% responded with a favourable response.

16. More than 50% of the students marked all the activities as exciting and enjoyable.

17. 75% of the students believe that a better understanding of science concepts could
also help develop most life skills.

18. Most of the students responded, a better understanding of the concepts and relating
science concepts with daily life situations, in response to the question, "What
changes do you perceive in yourself after the program in terms of your
understanding of science concepts?"

19. A remarkable number of students commented that the program helped create
interest in boring topics, developed an interpersonal relationship while knowing
each other during the activities, developed teamwork and team management,
enhanced communication skills, developed inquiry skills, creativity, and thinking
skills.

20. More than 80% of the students thought that both the subjects (Science and life
skill education) could be proved as helping hand to each other for the better
understanding of one another.

21. Implications of the Study
The study aimed to analyze the effectiveness of the integrated approach on both the
subjects, i.e. science and technology, and life skill education. The findings of the survey
highlighted the success of this practice of teaching-learning. In general, the results reflect
the program'’s effectiveness, as students taught through life skill-based activities were
statistically leading in achievement in science and technology subjects and outstanding
in life skill performance, compared with students taught through the traditional skills
method. Favourable responses from the students about the program suggested that the
activities triggered interest and curiosity and developed life skills among experimental
group students. Considering the importance of the study in the field of both science and
technology and life skill education, as well as, findings of the study, the following
implications can be drawn from the survey:

1. Life skill-based activities integrated with science and technology subjects help

students develop life skills and content knowledge of the topic.
2. In addition, the program guided students to understand any issue or topic from

different perspectives by analyzing the pros and cons of that topic.
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3. Students develop the skill of self-analysis, self-learning, and appreciating others'
perspectives through teamwork.

4. Students apply concepts taught in the schools by relating those concepts of the
regular curriculum with daily life situations, which eventually develop their
understanding and curiosity for the subject.

5. Furthermore, such programs guide students to think critically and creatively, behave
responsibly and confidently, use decision-making and problem-solving skills while
facing life challenges.

6. The program will help and guide teachers while preparing such integrated
approaches at any level of the teaching-learning process, even for specific learners.

7. It could be of utmost importance for the teachers and curriculum developers to
prepare quality and need-based pedagogy for an effective teaching-learning process.

8. The researcher has integrated activities with the science subject, but it could be
blended with any issues to make the content more exciting and skilful.

9. Such a program will also help teachers deal with the students' behavioural issues in
a regular class.

10. The interactive strategies used by the researcher during and after the
implementation of the activity can be used by the teacher to make the class more
lively and arouse interest and curiosity among students.

11. The study authenticated that, if given a conducive and advantageous classroom
environment to the students, any subject or topic could be made exciting and
learnable.

22. Suggestions for Further Study

As reported by the number of research work and many commissions, the status of science
education does not need any debate. Similarly, life skill education in India is still
surviving in darkness. The present study, as an integrated approach, was an initiative in
this direction. The focus of the current work was to develop an integrated and activity-
based program, implement that program and study its effectiveness in terms of
achievement in science and technology subjects along with improvement in life skills
among students. The review of literature and experiences gained during the study helped
the researcher comprehend different perspectives that need further research and analysis.

These were:
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10.

The researcher took science as a second subject for blending with life skills. A study
may be taken up considering other issues also.

Preparing modules on concepts of different subjects relating to real-life situations
and how to deal with those situations can be considered as an exciting study.

The researcher took the second stage for the experiment; a Similar Study may be
undertaken at other education locations.

The researcher studied all the ten core life skills during the experiment. Considering
single life skill can be further researched more profoundly, and its relationship with
other skills or its relationship with science concepts can be taken up as a study.
The present study considered a few topics of science and technology; the complete
syllabus may also be taken up for further research.

Further, the researcher took CBSE board students as a sample; more studies can be
conducted at the state, national or international boards, and even at the college and
university levels.

Going a step further, a study can be undertaken to survey the effect of such programs
on the students while selecting a stream of education at the higher secondary level
or the college level.

The role of parents in encouraging children to participate in subject-based life skill
programs can also be studied.

A study can also be conducted to analyze the effect of subject-based life skill
programs on children with special needs learning.

A critical study on the integration of life skill education in the regular school

curriculum of CBSE schools can also be studied.

23. Conclusion

National Curriculum Framework (NCF, 2005) pointed out the importance of science

education at secondary age by stating that at this age, students should be prepared to learn

science as an integrated discipline with more advanced tools of learning, in particular,

advanced technological modules and composite pedagogy. Further, the report also

mentioned life skills as a necessity to meet the demands and challenges of everyday life.

Like this, life skill education and science and technology are of utmost priority in the

contemporary period. They were such a significant subject, in this day and age much-

debated also. Notwithstanding that, the status of both the issues is yet abysmal. The

integration of both the themes uplifted the inadequacies of each other and resulted in a
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positive outcome. Kumari (2002) and Grover (2006) related life skill education with
mathematics and science education and found satisfactory results.

In the present study, the researcher attempted to develop an activity-based program to
enhance life skills and create a conceptual understanding of science and technology
subjects among 1X standard students of CBSE school. Different activities were framed
on selected topics, keeping in view the learning needs of the students. The findings
revealed that students were in favour of such classroom teaching-learning approaches.
Learning outcomes in terms of achievement in science and technology subjects were also
noteworthy.

To conclude, it could be stated that life skill-based activities, if applied in a regular
classroom, could convincingly improve the teaching-learning process and yield desired
results. Such efforts will produce a worthwhile and competitive generation who will
behave responsibly, consider better and informed choices, and mark their presence in the

development of society and the country.
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