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ABSTRACT

This study examines the effectiveness of blended learning compared to traditional
learning on the academic achievement of senior secondary chemistry students. A total
of 100 students participated, with 50 students in each learning group. The results
revealed that students in the blended learning group performed significantly better than
those in the traditional learning group. Additionally, the study found that male students
benefitted more from blended learning than female students, although no significant
gender differences were observed within each learning environment.

Blended learning was found to foster student autonomy, increase engagement, and
provide greater access to a variety of learning materials, which collectively contributed
to improved academic performance. The study suggests that gender-specific strategies
could further enhance the effectiveness of blended learning. Based on these findings,
the study recommends that educators incorporate more blended learning methods,
particularly in chemistry instruction, to enhance student achievement. Furthermore,
school authorities and government bodies should invest in technology-enabled
classrooms and provide comprehensive teacher training to ensure the effective
implementation of blended learning. Ultimately, the study concludes that blended
learning not only improves academic outcomes but also prepares students for success
in an increasingly digital learning environment.
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INTRODUCTION

In the latter half of 2019, a novel strain of coronavirus (COVID-19) emerged in Wuhan, China,
soon becoming a global pandemic. COVID-19, where "CO" stands for corona, "VI" for virus,
and "D" for disease, belongs to the same virus family as Severe Acute Respiratory Syndrome
(SARS). By January 2020, COVID-19 cases had spread to India, with the first cases reported
in Kerala on January 30, 2020, among medical students who had recently returned from Wuhan
(The Hindu, January 20, 2020). In response to the escalating outbreak, Kerala announced the
first lockdown on March 23, 2020, followed by a nationwide lockdown on March 25, 2020. A
series of lockdown phases followed, disrupting numerous sectors—including education.

The educational system was significantly impacted, with school closures and major
adjustments to curricula across the world. UNESCO reports that approximately 87% of the
world’s student population was affected by COVID-19 school closures (UNESCO, 2020). In
this time of crisis, distance education, and specifically blended learning, emerged as a potential
solution to support students’ continued academic progress. Blended learning, a mix of
traditional face-to-face instruction and online education, offered a flexible approach that could
be adapted to the limitations imposed by lockdowns. This approach provided hope for over 1.5
billion students across 195 countries whose education had been disrupted by the pandemic.
However, its implementation was challenged by various issues, including internet access,
infrastructure limitations, and technical skill gaps among both students and teachers, as well as
financial constraints faced by many families.

This study examines the effectiveness of blended learning compared to traditional learning
in enhancing the academic achievement of senior secondary chemistry students. In a subject
like chemistry, where understanding complex concepts and conducting practical experiments
are essential, blended learning may offer unique advantages. This research seeks to determine
whether blended learning provides an effective learning experience for students and can serve
as a viable alternative to traditional classroom instruction in post-pandemic education.

PREVIOUS LITERATURE

Studies by Guskey (2000), Rovai (2003), Garrison and Kanuka (2004), Loukis, Georgiou, and
Pazalo (2007), Hadad (2007), Park and Choi (2009), Morris and Lim (2009), Shraim and Khlaif
(2010), Kenney and Newcombe (2011), Oxford Group (2013), Kwak, Menezes, and Sherwood
(2013), Hofmann (2014), Demirkol and Kazu (2014), and Kintu and Zhu (2016) have explored
blended learning environments in a variety of educational contexts, including higher education,
professional development, and lower-grade levels (6th—10th grades). However, none of these
studies specifically focus on senior secondary chemistry students, an important and transitional
group in education. Given the significance of senior secondary education as a crucial step before
entering higher education or the professional workforce, this gap in the literature underscores
the need for further research in this area. This gap serves as the motivation for the present study.

Objectives of the study

1. To compare the average achievement scores of Senior Secondary students in blended
learning and traditional learning environments.

2. To compare the average achievement scores of male and female chemistry students in
a blended learning environment.

3. To compare the average achievement scores of male and female chemistry students in
a traditional learning environment.

4. To compare the average achievement scores of male chemistry students in blended
versus traditional learning environments.
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5. To compare the average achievement scores of female chemistry students in blended
versus traditional learning environments.

Hypotheses

1 There is no significant difference in the achievement scores between the two learning
environments.

2 There is no significant difference between male and female students’ scores in blended
learning.

3 Thereis no significant difference between male and female students' scores in traditional
learning.

4  There is no significant difference in male students' scores between blended and
traditional learning.

5 There is no significant difference in female students' scores between blended and
traditional learning.

The achievement of students will be studied unit wisei.e. Unit 1, Unit -2 ( Some basic
concepts of Chemistry and Structure of atom )

Sample

The present study was conducted on senior secondary students of K.P. Inter College, Prayagraj,
for the 2022—-2023 academic session. A total of 100 students were selected randomly and
divided into two groups: 50 students (31 males and 19 females) for the traditional learning
method, and 50 students (22 males and 28 females) for the blended learning method.

DESIGN AND METHODOLOGY

This experimental study involved two independent groups of senior secondary students from
the 20222023 session, each taught using a different instructional method. Group 1 was taught
through the traditional, face-to-face method, while Group 2 received instruction through a
blended learning approach. The blended method utilized a combination of live lectures via
Microsoft Teams, PowerPoint presentations, Google Classroom, assignments, and tests. The
study focused on two units in chemistry: Unit 1 (Some Basic Concepts of Chemistry) and Unit
2 (Structure of Atom).

Gl (50) —  Traditional mode —— Ach. Test
Group

G2 (50) —*  Blended mode — Ach. Test

Tools Used

Achievement Tests: The effectiveness of each teaching method was measured using
achievement tests specifically designed by the researcher for each unit. The reliability and
validity of the tests were evaluated, yielding coefficients of 0.86 for reliability and 0.79 for
validity.
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Statistical Techniques

Data were analyzed using IBM SPSS Statistics 20.0 software, employing the T test to assess
the differences in achievement between the two groups.

RESULT &INTERPRETATION

Table 1 Comparison of Achievement Scores Between Blended and Traditional Learning
Environments

Std. .
method | N | Mean Deviation t |df| Sig.
Traditional 50 58.92 [10.902  |-3.32/98 [0.05 *

Blended 50 [65.58 [9.031

Table 1 shows that the mean achievement score for students in the blended learning group
(M =65.58, SD = 9.03) was higher than that for students in the traditional learning group (M =
58.92, SD =10.90) at a df = 98. The calculated t value of -3.32 was significant at the 0.05 level
(p = 0.05). Thus, Hypothesis 1 was rejected, indicating that the achievement of students in the
blended learning environment was significantly higher than those in the traditional learning
environment. This finding is consistent with previous studies (Liu et al., 2016; Vo et al., 2017;
Wei et al., 2017).

Table 2 Achievement Scores of Male and Female Students in a Blended Learning

Environment
Std. .
Gender | N |Mean Deviation t df Sig.
Achievement | Male [23]64.57| 9.605 |-0.73 48 Not Sig.

Female |27|66.44| 8.599

Table 2 reveals that the mean achievement score for female students (M = 66.44, SD = 8.60)
was slightly higher than that of male students (M = 64.57, SD = 9.61) in the blended learning
environment at a df = 48. However, the calculated t value of -0.73 was not statistically
significant (p > 0.05). Therefore, Hypothesis 2 was accepted, indicating that there was no
significant difference in the average achievement scores between male and female chemistry
students in the blended learning environment. This finding aligns with studies by Sahoo (2014),
Oladejo et al. (2016), and Vahora (2018).

Table 3 Achievement Scores of Male and Female Students in a Traditional Learning
Environment

Gender | N |Mean S.td'. t df Sig.
Deviation

Achievement Male 31 57.55 11.676 | -1.14 48 Not Sig.

Female | 19 61.16] 9.371

Table 3 shows that the mean achievement score for female students (M = 61.16, SD = 9.37)
was higher than that of male students (M = 57.55, SD = 11.68) in the traditional learning
environment at a df = 48. However, the calculated t value of -1.14 was not statistically
significant (p > 0.05). As a result, Hypothesis 3 was accepted, meaning there was no significant
difference between the average achievement scores of male and female students in the
traditional learning environment. This finding is consistent with the research of Khan and Ali
(2012), Dorji et al. (2015), and Okeke (2018).
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Table 4 Comparison of Achievement Scores of Male Students in Blended and Traditional
Learning Environments

Std. .
Gender | N |Mean Deviation t df Sig.
Achievement [Traditional |31 [57.55 [11.676 -2.3562 0.05 *
Blended 23 [64.57 [9.605

Table 4 illustrates that the mean achievement score for male students in the blended learning
group (M =64.57, SD =9.61) was higher than that in the traditional learning group (M = 57.55,
SD = 11.68) at a df = 52. The calculated t value of -2.35 was significant at the 0.05 level (p =
0.05). Therefore, Hypothesis 4 was rejected, indicating that the achievement scores of male
students in the blended learning environment were significantly higher than those in the
traditional learning environment. This finding is supported by research from Kenney and
Newcombe (2011) and Melton et al. (2009).

Table 5 Comparison of Achievement Scores of Female Students in Blended and Traditional
Learning Environments

method | N | Mean Sj[d'. t |df| Sig.
Deviation
Traditional|19]61.16| 9.371 |1.97|44|0.05*

Blended |27[66.44| 8.599

Table 5 demonstrates that the mean achievement score for female students in the blended
learning group (M = 66.44, SD = 8.60) was higher than in the traditional learning group (M =
61.16, SD = 9.37) at a df = 44. The calculated t value of 1.97 was significant at the 0.05 level
(p = 0.05). Hence, Hypothesis 5 was rejected, indicating that the achievement scores of female
students were significantly higher in the blended learning environment compared to the
traditional learning environment. This finding is consistent with the research of Askar and Alton
(2008) and Ranjan (2020).

Achievement

EDUCATIONAL IMPLICATIONS

Based on the findings, blended learning offers significant educational benefits that can enhance
the overall learning experience for students. By integrating the strengths of both traditional and
digital learning environments, blended learning fosters increased student engagement,
facilitates personalized learning, and encourages more frequent interaction between students
and teachers. This approach offers greater flexibility, allowing students to learn at their own
pace, which in turn enhances student autonomy, boosts confidence, and strengthens problem-
solving skills. Moreover, the access to a wider range of learning materials in blended
environments supports deeper understanding, leading to improved learning outcomes.

The analysis also revealed that male students benefit more from blended learning compared
to their female counterparts, suggesting that the effectiveness of this instructional mode may
vary based on gender. Therefore, teachers may need to tailor their use of blended learning to
address gender-specific needs and achievement patterns, ensuring that all students have equal
opportunities to succeed.

For broader success, government bodies and school authorities should play a key role in
promoting the use of blended learning by providing well-equipped, technology-enabled
classrooms. This can include investing in infrastructure and offering orientation programs that
equip teachers with the skills and knowledge to use digital tools effectively. By supporting
teachers with the necessary resources and training, schools can create more dynamic, inclusive,
and engaging learning environments that cater to diverse student needs.
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Ultimately, these efforts will not only improve academic performance but also help prepare
students for success in a technology-driven world, where digital literacy and problem-solving
abilities are crucial.
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