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Abstract

The study was driven by the investigator’s dissatisfaction with the traditional lecture and demonstration
methods which were ineffective in developing essential skills such as observing, classifying, measuring,
inferring, experimenting, and communicating. The researcher identified key challenges including a lack of
hands-on activities and insufficient feedback. To address these a three-month intervention was implemented
involving 20 pre-service trainees. The intervention featured structured hands-on experiments in Chemistry,
Physics and Biology integrated with inquiry-driven learning and meaningful feedback. Data was collected
using pre- and post-intervention questionnaires. The results showed significant improvements in all targeted
skills with gains of 44% in observing, 43% in classifying, 38% in measuring, 35% in inferring, and 31% each
in experimenting and communicating. The study concludes that hands-on experiments significantly improve
science process skills among pre-service trainees. These findings offer practical implications for educators
seeking to improve science teaching methodologies in teacher education programmers.
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1. Introduction

Developing science process skills is a fundamental
objective of science education especially in teacher
training institutions where future educators are
prepared to foster scientific thinking in classrooms.
Science process skills such as observing, classifying,
measuring, inferring, experimenting, and
communicating form the foundation for scientific
inquiry and problem-solving. However, despite its
importance, many pre-service trainees struggle to
acquire these essential skills through conventional
lecture-based instruction. This research emerged
from that need for change. The investigation sought
to identify the root causes of ineffective skill
development which included limited exposure to
hands-on practice and minimal feedback, and
inadequate opportunities for experiential learning.
The research aimed to design and implement a more
effective  strategy that integrated hands-on
experiments and continuous feedback. By focusing
on practical experimentation in Chemistry, Physics,

and Biology, the intervention targeted the holistic
development of science process skills among pre-
service trainees. This study was not only addressed a
critical gap in science education but also offers
insights into effective pedagogical approaches that
can be adopted across similar educational settings [3-
10].

2. Need and Significance of The Study

Science process skills are the foundational tools that
enable learners to think scientifically, investigate
problems, and construct knowledge based on
evidence. In the context of teacher education,
cultivating these skills in pre-service trainees is vital,
as they are future facilitators of science learning in
classrooms. However, traditional teaching methods,
such as lectures and limited demonstrations, often fall
short in actively engaging learners in the scientific
process was observed that a considerable number of
pre-service trainees struggled to grasp and apply
science process skills effectively. This gap was
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especially evident in their inability to perform core
scientific tasks such as making accurate observations,
classifying information, conducting measurements,
inferring results, designing experiments, and
communicating findings. The deficiency was not
only hindered their academic development but also
posed challenges in preparing them as competent
science educators. This study was therefore necessary
to address these shortcomings by redesigning the
existing teaching strategies. The action research
aimed to integrate hands-on experimentation and
timely feedback into the instructional process. The
significance of this research lies in its potential to
transform passive learning into active engagement,
thereby improving both conceptual understanding
and scientific thinking [1][2].
3. Methodology

3.1 Sample of The Study

The present study employed a purposive sampling
technique to select the sample from the population.
The investigator collected data from 20 pre-service

trainees from DIET, Padalur and BITE, Veppur in
Perambalur district were used as the sample for the
present investigation.
3.2 Objectives of The Study
e To Know the level of knowledge in science
process skills.
e Tounderstand the science process skills among
the pre service trainees.
e To assess the effectiveness of the hands-on
experiments through pre and post-intervention
evaluations.
3.3 Hypotheses of The Study
The level of knowledge in science process is low
There is no significant difference in the science
process skills of pre-service trainees in pre- and post-
intervention evaluations of hands-on experiments.
4. Result and Discussion

4.1 Hypothesis
The level of knowledge in science process skill the
pre service trainees is low

Table 1 Process Skill Achievement

S.NO Science Process SKill Pre-Test Score | Post-Test Score | Improvement
1 Observing 50% 94% 44%
2 Classifying 46% 89% 43%
3 Measuring 54% 92% 38%
4 Inferring 38% 73% 35%
5 Experimenting 40% 94% 54%
6 Communicating 50% 95% 45%

Table 2 Pre-Test and Post Test Scores of Pre-
Service Trainees

The above table shows that the level of knowledge in
science process skills have significant improvement

in Observation 44%, Classifying 43%, Measuring

38%, Inferring 35%, Experimenting 54% and Test | N | Mean | sp | T | Levelof
Communicating 45%. Hence it is proved that the test | Significance
knowledge of science process skill among pre service

trainees is high. Table 1 shows Process Skill Pre

Achievement. test 20 52 |0.75

4.2 Hypothesis 2 es 23.38 S
There is no significant difference in the science Post

process skills of pre-service trainees in pre and post test 20| 9.2 |0.78

intervention evaluations of hands-on experiments.
|
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The difference between pre-test (5.2) and post-test
(9.2) scores is statistically significant (t (19) = 23.38,
p < 0.0001), indicating a meaningful improvement
after the intervention. Table 2 shows Pre-Test and
Post Test Scores of Pre-Service Trainees.

Pre test vs Post test Mean Scores with Standard Deviation

Mean Score

Post test

Pre test

Test

Figure 1 Pre-Test Vs Post Test Score with
Standard Deviation

4.3 Education Implications

These results carry critical implications for teacher
education programs. Firstly, integrating structured
hands-on science activities should be a core element
of pre-service training curricula. Secondly, consistent
and constructive feedback mechanisms must be
embedded within instructional strategies to promote
reflection and reinforce learning. Thirdly, educators
must shift from passive teaching methods to more
engaging, learner-cantered approaches that foster
scientific inquiry and critical thinking [11-16]. By
equipping future educators with practical experience
in conducting and analyzing scientific experiments,
this research contributes to build a more competent
and confident teaching workforce. To enhance
process skills will likely influence their classroom
practices, potentially improving science education
outcomes for future generations of students. Figure 1
shows Pre-Test Vs Post Test Score with Standard
Deviation.

Conclusion

The findings of the study provide compelling
evidence for the effectiveness of hands-on
experimental learning in improving science process
skills among pre-service trainees. The substantial
gains across all six core skills observing (44%),

classifying (43%), measuring (38%), inferring

(35%), experimenting (54%), and communicating

(45%) highlight the transformative potential of

experiential learning methodologies when compared

to traditional lecture-based instruction. The mean

score of pre and post test score varies from 5.2 to 9.2

so this study indicates that the hands-on

experimentation as effective tools for developing

science process skills.
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