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Abstract

The research study was taken to develop a suitable and reliable scale for
measuring self efficacy belief in science subject among secondary school
students. In this research study, a collection of 55 items were constructed
to develop the ‘Science Self Efficacy Scale’ (SSES) based on the literature
review related to discussion with experts. The items were arranged into five
dimensions of science self efficacy, namely, ‘self confidence’, ‘self regulation’,
‘self concept’, ‘perceived science efficacy’ and ‘outcome expectancy’. These
items were graded on five point Likert scale. The process of validation was
accomplished with 300 students of 14—15 years age group, studying science as
a subject, and selected randomly from Government schools of Haryana, India.
The process of item analysis was done by calculating t-values. Fourteen items
of the scale were dropped, and finally, 41 items were kept. The calculated
value of Cronbach’s alpha came out to be 0.86 and for the split-half method,
it was 0.76. The construct validity of the scale was determined by calculating
the co-efficient of correlation between the scores of this scale and the score
obtained by using ‘Self Efficacy Scale’ (SES) by Singh and Narain, 2014. The
percentile norms for the scale were obtained after validating the normality
score by Q-Q plot. The result suggests that SSES may be a helpful tool for
future research to assess self belief in persons, particularly in science subject.
The SSES scale is relevant to students, psychologists and school teachers.
This tool can be used for evaluation and understanding of self efficacy level in
science, thereby helping them in planning and implementing different kinds of
strategies for enhancing their self efficacy level.

*Assistant Professor, N.C. College of Education, Israna, Panipat, Haryana.
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INTRODUCTION

Adolescence is a crucial and
immense phase in the development
and socialisation of an individual
that nurtures a person for future
challenges. It is also considered an
important phase where an adolescent
spends remarkable time in the school
environment. The favourable school
environment and instructions may
lead to the establishment of good
relations with peers, teachers and the
community.

It also helps in the development
of managerial and leadership skills
among students (Dunn 1998; Moos,
1979). In the words of Roeser,
Midgley, and Urdan, 1996, students
who got desired opportunities to
learn in a school environment
exhibit proper adjustment, emotional
development and academic excellence
(Church, Elliot, and Gable, 2001).
Bandura (1994) hypothesises that
in cooperative and holistic learning
environment students feel satisfied
and pleasant as they work in
togetherness. In addition to this,
various teaching-learning activities
like slide shows, visual and virtual
mode of learning, outdoor and indoor
activities and the use of other online
and hands-on resources along with
the conventional method of teaching
makes learning more creative and
stimulating (NCERT, 2019).

Science education at the school
level is acclaimed for developing
scientific values like scientific temper,
rationality, reasoning, problem
solving, etc. But there are barriers in
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the science education system and the
major barriers include attitudinal,

architectural, administrative and
divergent  socio-economic  status
(UNESCO, 2010). Therefore, there

is a need to amend the confidence
and attitude of student from rote
learning to experimental or practical
learning approach towards science
subject and giving ample freedom to
teacher and students to bring reform
in science curriculum by discovering
new areas of science (NEP, 2020).
The problem-solving instructions
and blended learning (Chung and
Ro, 2004; Abdelraheem, 2014)
showed a marked effect on children’s
creativity and self efficacy as well.
Various research studies (Alt, 2015
and Goldstein, 2016) determine that
problem and project-based learning
method leads to a more positive
constructive learning environment
that promotes active participation
and motivation thereby, reducing
fear, leading to increased self efficacy
and making learning more enjoyable.

Conceptual Framework

The inception of self efficacy can
be outlined back to the social
cognitive theories of learning. It
emerged amongst 1940s and 1980s
(Heider, Rotter, Seligman, Weiner,
Bandura and Skinner as cited in
Flammer, 2001). Heider (1958)
proposed attribution by considering
that individuals look for a rational
justification after the occurrence of
an event or behaviour and called it
‘situational attribution’ or ‘external



116 Journal of Indian Education

attribution’. Ifthe motive of behavioural
outcome was ascribed to various
environmental aspects and come
from the individual, it was ‘personal
attribution’ or ‘internal attribution’.
The individual having secondary
or external attribution got a lower
control level. In the words of Bandura
(1999), self efficacy is a belief about
one’s ability to perform behaviours or
accomplish a behavioural approach.
Danehower (1988) further illustrated
that efficacy beliefs lead to better
performance. Bandura (1997) in his
book ‘Self efficacy: The Exercise of
Control’ emphasised that self efficacy
functions with various socio-cognitive
factors in human success and
accomplishment.

After carrying out a comprehensive
literature review and discussion with
the expertise of the field, it has been
observed that enhancing self efficacy
belief is a continuous process and an
important variable affecting a child’s
development in science subject and
many tools were given for measuring
self efficacy. Thorough observing and
investigating varied available tools
for evaluating the self efficacy level of
learners, it was perceived that very
few tools are reliable in the Indian
context. If an instrument were to be
developed to assess the feeling of self
efficacy in the science subject, then
remedial or intervention actions can
be implemented to bring reform in
pedagogical strategies and classroom
learning environment. Therefore, it
was decided by the investigator to
develop and standardise a Science
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Self Efficacy Scale (SSES) meant
exclusively for students in the subject
of science.

METHODOLOGY

The procedure of scale development
and validation was done in five
fundamental stages namely:
scale conceptualisation, scale
construction, item scoring, final
tryout, item analysis and selection
of item, reliability and validity of the
scale. The process of scale validation
is shown in Figure 1.

Scale Conceptualisation (Defining
various elements)

Scale Construction

Item Scoring, Tryout and Review the
Scale

Final Tryout, Item Analysis and Item
Selection

Tool Validation and Norms

Fig.1: Process of tool construction
and standardisation

Science Self Efficacy: Conceptual
Framework

Self efficacy is also called personal
efficacy. It is defined as individualised
faith in personal abilities for desired
results. Bandura (1994) believed that
with high self efficacy one takes the
difficult task as a challenge. Such
people recover from setbacks and
challenges easily. Science self efficacy

helps to determine individualised
faith in personal abilities for
the production of the desired

achievement in science. People take
the difficult tasks as a challenge and
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try to find the solutions to problems
scientifically, with patience, without
losing their self confidence and
recovering themselves from setbacks
if they are unable to find solutions.
They recover easily and take interest
in doing science practically.

This scale was constructed to
assess the self efficacy of Class IX
students in science subject. Finally,
five components or elements were
selected for test construction. These
five elements were ‘self confidence’,
‘self regulation’, ‘science self concept’,
‘perceived science efficacy’ and
‘outcome expectancy’. Each element
is briefly discussed below:

(i) Self Confidence: Self confidence
is how one feels about oneself
and one’s abilities (Greenacre,
Tung and Chapman, 2014).
The defining characteristics of
self confidence are mastering
particular activities; trusting in
one’s ability to achieve goals,
achieving goals through hard
work and overcoming any
doubts and obstacles positively,
accepting difficult challenges and
continuing work in the face of
setbacks or failure and taking it
as a part of everyday life.

(ii) Self Regulation: Self regulation
is the ability to develop, execute
and assess the expected behaviour
to achieve goals (Winne, 2021).
The behavioural characteristics
associated with it include goal
setting, interest, self motivation,
cooperation, help seeking,
ignoring distraction, focussing
and maintaining attention on set
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goals, curiosity and enthusiasm to
do new or goal-directed activities
and judging the effectiveness of
the plan.

(iii) Self Concept: Self concept is an
individual’s belief about themself
as to how they think, evaluate
or perceive themself and how
others think about themself
(Schwarzer and Warner, 2013).
It is the concept of oneness. The
characteristics of self concept
are self image (what you see for
yourself), self esteem (self worth
in the eyes of others), recognition,
ideal self and competitiveness
(Elliot, 1984; Gecas, 1982).

(iv) Perceived Science Efficacy:
It is faith in an individual’s
perceived abilities for successful
performance of behaviour which
leads to the development of
a specific result or outcome.
The  defining characteristics
associated with it are perceived

capability in doing science
practicals, skills in doing
practicals effectively and

efficiently and goal attainment
(Croker, Andersson, Lush, Prince
and Gomez, 2010).

(v) Outcome Expectancy: It refers to
faith that one’s efforts will lead to
the attainment of desired results
or goals (Cook and Artino, 2016).
The behavioural characteristics
include an individual’s
performance, ability, systematic
effort, self determination and
organisation.
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Description of Science Self
Efficacy Scale
This scale was prepared to assess
the self efficacy of Class IX students
in the subject of science. The science
self efficacy scale included 55 items
categorised into five elements, namely
self confidence, self regulation, self
concept, perceived science efficacy
and outcome expectancy. Table 1
shows theitems, composed of different
elements of science self efficacy.

The scale contains 28 positive
and 27 negative statements or items
and details are specified in Table 2.
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Item Scoring

The responses for positive items
ranged from ‘strongly agree to strongly
disagree’ and the pattern of scoring
was from 5 to 1 respectively; whereas,
for negatively keyed items reverse
scoring patterns were followed. The
responses for negative items ranged
from ‘strongly agree to strongly
disagree’ and the pattern of scoring
was from 1 to 5 respectively. The item
scoring details are given in Table 3.

Construction and
Standardisation
(i) Preliminary draft: The review of
related literature in self efficacy

Table 1: Items Distribution in Five Elements of Science Self Efficacy Scale

S. No. Elements Number of Question Number of Items
Items
1. Self Confidence 13 1,2,3,4,5,6,7,8,9,10,11, 12,13
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
2. Self Regulation 17 25, 26,
27, 28, 29, 30
3. Self Concept 12 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42
Perceived
4. Science Efficacy 05 43, 44, 45, 46, 47
5. |Qutcome 08 |48, 49,50, 51,52, 53, 54, 55
Expectancy

Table 2: Positive and Negative Items of Science Self Efficacy Scale

Nature of Items Question Number of Items Total

Positive 1,3,5,7,8,11.12, 14, 16, 17, 19, 24, 25, 29, 30, 28
33, 34, 36, 37, 41, 42, 44, 45, 47, 48, 49, 50, 53

Negative 2,4,6,9, 10, 13, 15, 18, 20, 21, 22, 23, 26, 27, 28, 27
31, 32, 35, 38, 39, 40, 43, 46, 51, 52, 54, 55

Table 3: Pattern of Scoring for Positive and Negative Items

Items Strongly Agree |Agree |Undecided|Disagree|Strongly Disagree
Positive Items 5] 4 3 2 1
Negative items 1 2 3 4 5




and science self efficacy was
referred for scale development.
Initially, items related to different
elements of science self efficacy
were outlined. The opinion or
characteristics associated with the
Science Self Efficacy Scale were
summarised on five point Likert
Scale (Likert, 1932). The front
page contains basic information
about students and further
instructions like the purpose of
the scale and how to answer the
items were also briefly written in
it. In the preliminary draft, sixty
statements of the Science Self
Efficacy Scale were constructed.
The scale was sent to experts from
education, psychology and science
education for their views regarding
the relevance of elements, ability
to understand content and items
covering constructs. Based on
experts’ remarks, a few items were
amended and consented items
were finalised for scale. Further,
screening of language was done
by Hindi and English language
experts. At last, the primary scale
retained fifty-five items.

(ii) Pilot study: Pilot study was

conducted on fifty students of Class
IX. After administration of the test,
modifications to ambiguous items
were sought keeping in view the
understanding problems, language
suitability, doubts and repeated
statements.

(iii) Try out: After modifying the items

of the test, administration of scale
was implemented on 300 sample
students of Class IX. The students
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were instructed to finish the test as
soon as possible without any time
constraints. After data collection,
items of statements were analysed.

(iv) Item analysis and item selection:
Analysis of items is a technique to
assess the scale items qualitatively
as well as  quantitatively.
Qualitative analysis is done based
on the content and structure of
items. Quantitative analysis is
done by calculating item difficulty
and item discrimination. After
administrating the preliminary
draft of the scale, containing 28
positive items and 27 negative
items, the process of item analysis
was done. A response sheet of
300 students was arranged in
ascending order for item analysis.
Upper 27 per cent and lower 27
per cent responses were selected
for analysis of items (Kelley, 1939).
The item discriminating value
was calculated by applying the
‘t’-test. The table value of t’ was
2.67 at the 0.01 significance level.
Therefore, items having a higher
calculated value, or equal to the
table value of 1’ test, were retained
whereas others were discarded.
The obtained t-values are given in
Table 4.

In Table 4, it was experienced
that ‘¢’ value for 14 items had poor
discriminative power. These 14 items
have ‘' values lesser than 2.67.
Therefore, total 14 items having serial
number 6, 10, 21, 22, 26, 27, 28, 32,
33, 35, 38, 39, 43 and 53, which were
not according to the required ‘t’ value,
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were dropped. A total of 41 items were

retained out of 55 items.

(v) Reliability: The scale’s reliability
was measured by the application
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of Cronbach’s alpha and split-half
method. Cronbach alpha assesses
the internal reliability of scale.
Table 4 showed the Cronbach

Table 4: Item Analysis of Science Self Efficacy Scale

Cronbach’s Cronbach’s Result
Ttem t- .Alpha Result ftem t-value Alpha Significant
Number| Value if Item number if Item at 0.01
Deleted Deleted level

1 5.658 0.793 Selected 29 7.874 0.790 Selected
2 5.786 0.793 Selected 30 5.407 0.792 Selected
3 3.327 0.798 Selected 31 40.784 0.794 Selected
4 7.554 0.790 Selected 32 0.060 0.806 Rejected
5 3.360 0.797 Selected 33 2.393 0.799 Rejected
6 1.945 0.808 Rejected 34 5.396 0.793 Selected
7 5.638 0.793 Selected 35 1.657 0.808 Rejected
8 4.019 0.796 Selected 36 5.738 0.793 Selected
9 4.992 0.793 Selected 37 3.577 0.796 Selected
10 0.506 0.806 Rejected 38 2.180 0.800 Rejected
11 5.084 0.793 Selected 39 0.248 0.806 Rejected
12 5.276 0.793 Selected 40 7.507 0.789 Selected
13 3.232 0.811 Selected 41 5.606 0.793 Selected
14 4.909 0.794 Selected 42 7.187 0.792 Selected
15 7.859 0.790 Selected 43 1.368 0.808 Rejected
16 4.954 0.796 Selected 44 4.675 0.794 Selected
17 4.696 0.794 Selected 45 3.590 0.796 Selected
18 6.600 0.791 Selected 46 3.132 0.798 Selected
19 3.717 0.795 Selected 47 7.538 0.790 Selected
20 3.503 0.798 Selected 48 S.787 0.793 Selected
21 2.383 0.799 Rejected 49 4.866 0.793 Selected
22 2.166 0.801 Rejected 50 5.158 0.794 Selected
23 6.791 0.791 Selected 51 4.354 0.796 Selected
24 8.310 0.789 Selected 52 8.562 0.789 Selected
25 4.945 0.795 Selected 53 0.880 0.802 Rejected
26 1.682 0.801 Rejected 54 5.502 0.814 Selected
27 2.537 0.810 Rejected 55 6.874 0.791 Selected
28 1.547 0.807 Rejected — — — —




alpha value and it was 0.86 after
eliminating poor items from the
scale, which is rationally high for
reliability. Split-half method is
another way to judge the reliability
of the scale. The value of split-half
method of the present was 0.76
(Nunnally, 1978) which is reliable.
Therefore, these two methods
of reliability measurement give
the indicator of good reliability
of SSES. Table 4 indicates the
different measures of reliability
calculated for SSES.

(vi) Validity: Validity of the Science

Self Efficacy Scale was determined
by establishing content validity,
face wvalidity and construct
validity. For determining content
and face validity the initial draft
of the Science Self Efficacy Scale
was given to experts, as mentioned
earlier, chosen from various fields.
Based on comments received from
various experts, out of 60, 5 items
were dropped and few items were
amended and approved items were
retained in the scale. In addition
to this, screening of language for
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this scale was done by English
and Hindi language experts.
At last, commonly approved
55 statements were retained.
Construct validity of Science Self
Efficacy Scale was established
by calculating the co-efficient of
co-relation between the total
scores of Science Self Efficacy
Scale and scores of its five different
elements. The value of co-efficient
of co-relation between different
constructs of Science Self Efficacy
Scale varies from 0.68 to 0.90 and
the level of significance was 0.01.
The coefficient of correlation/
Pearson correlation is given at
Table 5.

From Table 5 of the inter-correlation

matrix, it is evident that the items
under different constructs of the

Science

Self Efficacy Scale

inter-correlated.

are

(vii) Norms:

Norm is the median
or average of the present
achievement of a given group in
a given test. It is used to compare
data. As science self efficacy was
standardised on three hundred

Table 5: Inter-correlation Matrix between Various Constructs of
Science Self Efficacy

Self Self Self Perc.:elved Outcome Total
Elements Confidence | Regulation |Concept Science Expectancy | Scores

g P Efficacy P y
Self Confidence 1 0.655%* 0.545** | 0.483** 0.496** 0.824%*
Self Regulation 0.655%* 1 0.649** | 0.546** 0.641%* 0.908%*
Self —Concept 0.545%* 0.649%* 1 0.479%* 0.509%* 0.797%*
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Perceived

Science 0.483** 0.546** 0.479** 1 0.480** 0.685**
Efficacy

Outcome 0.496** 0.641** | 0.509** | 0.480** 1 0.754%*
Expectancy

Total Scores 0.824** 0.908** 0.797** | 0.685** 0.754** 1

** Significant at the 0.01 level

students of Class IX, the test
established by
testing the data for normality by

norms

were

The percentile norms were arranged
based on scores of the science Self
efficacy scale obtained from three

using the ‘Shapiro-Wilk Test’ and hundred subjects. The scores of

‘Q-Q plot’ shown in Figure 2.

The value of ‘Shapiro-Wilk Test’
was found to be 0.36, higher than
0.05, showing that there was a
normal distribution of sampled data.

Science Self Efficacy Scale ranged
from 92 to 167. The interpretations
were grouped into five categories, i.e.,
very good, good, average, poor, and
very poor. A detailed explanation of

Normal Q-Q Plot of Science Self Efficacy

Expected
Normal

A=

Observed Value

Fig. 2: Q-Q Plot Showing the Normal Distribution of Sampled Data
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Table 6: Percentile Norms for Science Self Efficacy and their Interpretation

Percentile Scores of Science Quantitative Qualitative
Self Efficacy Interpretation Interpretation

95th 151.00
90th 146.00 146 and above Very good
80th 140.80
75th 138 00 136 to 145 Good
70th 135.00
60th 130.00
S0th 127.00 120 to 135 Average
40th 123.40
30th 120.00
25th 117.25
20th 115.00 110to 117 Poor
10th 109.00 109 and below Very poor

norms for science self efficacy is given
in Table 6.

Description Regarding Final
Science Self Efficacy Scale
(SSES)

The Science Self Efficacy Scale
(SSES) was designed to assess the
self efficacy of students in science
subject. The scale contains 41 items,
and these items were arranged into
five sub elements: self confidence,
self regulation, self concept, perceived
science efficacy and outcome
expectancy. The respondents were
supposed to respond against five
categories against each items, i.e.,
very good, good, average, poor, and
very poor. The final Science Self
Efficacy Scale items are given in
Table 7.

DiscussION

The findings of the present study
reveal that SSES is a reliable and
valid tool for assessing self efficacy in
science subject. The SSES includes
both positive and negative items and
has been developed in both English
and Hindi languages. The statistical
analysis reveals that the scale is
reliable and valid and would be an
effective tool in assessing self belief of
students who generally find difficulty
in understanding and application of
scientific concepts. The construct
validity of the scale was assessed
with a standardised general Self
Efficacy Scale (SES) given by Singh
and Narain (2014). Regardless of
the above limitation, the results of
the study reveal that SSES may be
a valuable tool to assess science self
efficacy among students.
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Table 7: Description of Final Science Self Efficacy Scale

S.N. hYU/Statements
1. ﬂéaﬂﬁ%wﬁ ST GHTHT T 98 81 1 like to solve scientific problems.
2. |fagm & v W@ﬁmﬁm%‘@ém/éﬁ@ I lose my patience whenever I
fail in science experiments.
3. | # Hf¥eret AT T I @ 8 T § 9&W gl [ am capable of doing difficult
scientific tasks easily.
4. | ¥ et ved i oot W@HT@H%%:I I am unable to get success despite doing
hard work.
5. | H FTies SR o1 TEsTm & WHHAT S Fehal/@ehd! 5| [ can face scientific challenges
with ease.
6. | ST o H3 HOCTAT &1 fHeTd! el deh § ST ST a1/ g 1 keep on trying again
and again until I succeed.
7. | ¥ o AR AT X1l 1 GHTS A % @A €| 1 find myself capable of
solving most of the scientific doubts at my own.
8. | e =it #Y fepstor 1 €1 a1 & st | e &1 S €1 1 usually get frustrated
whenever the things are not under my control.
9. | frread ferTeT 7R SRINT o ST UROITHi 3h1 s34 S § §&fH € [ am capable of
drawing conclusions and interpreting results after experimentation.
10. | & =<fiSiT =t sTich & /et ‘Sf\l I observe things minutely.
11. | B 9T i | T=a1/37=3 981 8l I am not good at experimentation.
12. | 3 @aT 2 fof Sk STerr S Sk stforerr wear faffed #ed 21 1 feel that
scientific studies or inventions are target/goal oriented.
13. ﬁ%ﬂmﬁwﬁmﬁqﬁwﬁaﬁwﬁﬁﬁ@?ﬁr@%ﬁ%ﬂ I have lost interest in doing
science experiments.
14. | § 9w T ot <1e ITfed o foTT Sieatad shiar/aidt _Ex;'] I consistently encourage myself
in achieving the set goals.
15. | B 319t qf ST o 1 % G mmqwmﬁ@ﬁ%ﬂ I keep on monitoring
my progress during my project work
16. | B S9Tieh THETel W e 3 7 rEme ‘S:I I am unable to pay attention on scientific
problems.
17. @Wﬁﬁﬁmﬁwmmél I like to perform experiments in science
laboratory on my own.
18. | %3 oI feam Tue (foT & wo) AY % s § ®ehrae 96T #Xd &1 Frequent day-dreaming
disturbs my working.
19. | H forgT o &v1 § ¢ forehrer shi S o foTu gHem Iegeh el Teal/tedt €l [ am not always
curious to know new developments in science field.
20. | # s1o freife we o fore Svoeft STt ot Foi T/t €l 1, keep tracking my
progress for set goals.
21. | T STk GHEATS o B o FoTq gul <ht #eg o 4 forgren Hew Tel shedl/ad g 1 do not

hesitate in seeking help from others to solve scientific problems in hand.
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22. | H ga ! HiST I S FHeral shl el s o foTe I a1/ g 1 keep on
motivating myself to solve the difficult and complex scientific problems.

23. | H a3Tier ufeESHIA | sifer qfvshet greta | e # Sicafed #eqd i/ g 1 feel
motivated in handling difficult situations related to science project.

24. | B 1o forgm &t odiett o SH ﬁlﬁlﬁ(ﬁ/@?ﬁ%ﬂ I often feel worried during science
tests.

25. | TN Shd TUF T H AT TR ﬁm@m@@ﬁ@ While doing experiments, I tend to
learn from my mistakes.

26. | ST T3l qf¥ehet STH LA I FHET ST &, AN H R AT 3& o AVt §| Whenever [ am
asked to do difficult tasks, I become more determined.

27. | & WW%W&%WW@@WW@ I take my friend’s suggestions
positively.

28. | ifam gften & yezia ﬁﬁ@aaﬁaﬁmﬁmﬂﬂﬁgl I consider myself unlucky in
the performance of final exam.

29. | § 7ot ammareTl ot forad e 3T Sfa H | 3 NI L EhaT/@ehd! ) [ can achieve
everything in my life by believing in my own abilities.

30. | #fHaw W%WR&WTW@WWM@ I can complete every difficult
task with continuous effort.

31. | H SATHAR T A1 STTEROTHAT 1 SAfeer ATETHT & Higan/&ied €| 1 usually learn
scientific concepts more easily.

32. | T o forgia 1 wHE o foTg &t A1 Ud Heetor sigd ST 8 Field visits/surveys
are very useful in understanding the science principles.

33. ﬁﬂﬁmﬁi@'mw%ﬁﬁ m%ftrm/qwﬁ‘aj I find myself unable to
perform some experiments skillfully.

34. | Afe & W & <t are &8 ST/ g O ST Soe] S T HHTHH &8 T/
When I am confronted with science related problems, I find solutions through
consistent effort.

35. | I O ST T Teeh i HeherdT ek T S H H 7EE Hal 8l My whole hearted
efforts help me in finishing science homework successfully.

36. | A & AT foraenaiTdl shi GO S & o 1 ahetdT STt s Hehdl/8ehdl 8| 1 can get
success if I do my scientific activities through a well-planned way.

37. | ¥ fas sl # @reft it SHATAT=HT o STaIs[E ¢ /A& gl I remain determined to
undertake scientific work despite the criticism from fellows.

38. | forelt Termreaes fooquft @ & ﬁ(%ﬁ%ﬁﬁmﬁﬁg\l I get disturbed with negative
comments.

39. | § 310 I W Wéﬁﬂ‘cﬁt}lﬁq&mﬁ_{l I am unable to focus my attention on
my goal.

40. f@ﬁﬁl‘l’—r TEITHT 3T TTHIRRT H W &7 3737 Tl aaT 21 1 don't like to participate in
science exhibitions and quiz, etc.

41. |# Wﬁﬁﬂ%mm@m#ﬂﬁw%ﬂ I often forget the learned concepts of

science.
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If their self efficacy level is assessed at
theinitialleveland properinterventions
are adopted, it may increase their
self belief and confidence to handle
any problematic situation related to
science.

CoNCLUSION

The literature review in the
science education area showed
that there is a dearth of scales or
tools to assess students’ science
self efficacy. Hence SSES was
developed by the researcher after
following a subsequent procedure
for standardisation. The SSES can
be used in several ways, because
it is a simple tool to conduct and
assess self belief or Self efficacy
along with its five sub-elements.
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The research study was completed
on a sample of 300 school students.
The tool was prepared with the aim
to develop science self efficacy of
school students. Total 41 items
were included in the final scale and
were tested for their content, face
and construct validity. Like other
scales, it has certain limitations
that need to be considered before
its use. This tool does not contain
culture-specific content and can be
used across the national boundaries
after determining its reliability and
validity. It is an effective tool for
evaluating the student’s self efficacy
level in science so that remedial
intervention programme can be
induced to make science learning
more valuable and practical.
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