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Abstract: This study compares the effectiveness of Google Classroom and WhatsApp in
enhancing biology interest among university students in southeast Nigeria. A quasi-
experimental, specific, non-randomized pre-test and post-test compare group design was
used. The population comprised 252-year undergraduate biology education students from
the five Federal Universities in South-East Nigeria, out of which 118 (70 male and 182
female) students were purposively sampled from two universities. The instrument used for
data collection was the Biology Interest Inventory (BII). Mean and standard deviation were
used to address the research questions, whereas ANCOVA was utilized to evaluate the
hypothesis. Results showed that students instructed using Google Classroom instruction
had higher mean interest scores than their counterparts taught using WhatsApp instruction.
Although female students were found to have slightly higher interest than males on the test
of significance, gender was found not to have a significant influence on students' mean
interest scores. Implying that both instructions enhance students' interest irrespective of
gender. Similatly, no interaction effect of instructional strategies and gender on students'
interest in basic biology was found. It was recommended that training programs should be
implemented to ensure both students and instructors are proficient in using these platforms
to their full potential.
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Abstrak: Studi ini membandingkan efektivitas Google Classroom dan WhatsApp dalam
meningkatkan minat biologi di kalangan mahasiswa di Nigeria Tenggara. Kuasi eksperimen
dengan non-randomize pre-test post-test compare group design digunakan. Populasi terdiri dari 252
mahasiswa pendidikan biologi sarjana tahun dari lima Universitas Federal di Nigeria
Tenggara, yang mana 118 (70 laki-laki dan 182 perempuan) mahasiswa diambil secara
purposive dari dua universitas. Instrumen yang dipakai untuk pengumpulan data adalah
Inventaris Minat Biologi (BII). Nilai rata-rata dan standar deviasi digunakan untuk
menjawab pertanyaan penelitian, sedangkan ANCOVA digunakan untuk mengevaluasi
hipotesis. Temuan penelitian mengungkap bahwa siswa yang diajar menggunakan instruksi
Google Classroom memiliki skor minat rata-rata yang lebih tinggi daripada rekan-re&an mereka
yang diajar menggunakan instruksi WhatsApp. Meskipun siswa perempuan ditemukan
memiliki minat yang sedikit lebih tinggi daripada laki-laki pada uji signifikansi, jenis kelamin
ditemukan tidak berpengaruh signifikan terhadap skor minat rata-rata siswa. Hal ini
menyiratkan bahwa kedua instruksi tersebut meningkatkan minat mahasiswa tanpa
memandang jenis kelamin. Demikian pula, tidak ditemukan efek interaksi yang signifikan
antara strategi pengajaran dan jenis kelamin terhadap minat mahasiswa terhadap biologi
dasar. Disarankan agar program pelatihan dilaksanakan untuk memastikan bahwa siswa dan
instruktur mahir menggunakan platform ini secara maksimal.

Kata kunci: Minat akademis, instruksi dan biologi, Google Classroom, WhatsApp
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INTRODUCTION

Globally, the development of digital technology has transformed the education
sector, and Nigeria, is not left out. The irruption of different digital learning platforms,
initially designed for leisure, are now reshaping the way people learn and teach in classrooms
(Tondeur et al., 2016). The act of teaching involves the transfer of knowledge through a
variety of instructional strategies to establish a lasting impact on learning (Kasim et al., 2024;
Pambudi et al. 20223; Nasir et al., 2020). The reinforcing of teaching and learning outcomes
through innovative instructional strategies has been a major concern in the business of
education globally. The goal is to prepare learners that will be productive academically both
during and after their learning period. Teachers can facilitate the discovery of new
information, the development of knowledge, the testing of new ideas, the development of
skills, and the improvement of students' academic performance by incorporating a diverse
array of learning opportunities into their instruction, as per (Baransano et al., 2017,
Damopolii et al., 2019; Olugbenga, 2016; Saputra et al. 2024).

In the 21st century, learning and instruction in schools necessitates the use of
computers by instructors as a meaningful instructional strategy (Ala et al., 2023). Both
instructors and learners can effectively use Google Classroom and WhatsApp Instructions,
which are microcosms of computer-assisted instruction, to enhance learning. It is imperative
to implement technology-based platforms to enhance the instruction and learning of biology
to enhance student performance (Okoli et al., 2022). According to Upula et al. (2019),
countries worldwide are adopting technologies to remain current and pertinent in industries
such as medicine, transportation, manufacturing, entertainment, and education. Similarly,
Bates (2017) noted that teacher’s ability to incorporate digital platforms like Google
classroom and WhatsApp in instruction delivery varies, even though, effective instructions
delivery require teacher to uses diverse pedagogical approaches and tactics to support
students in the learning environment (Ala et al., 2023).

Visual, auditory, and motion-enabled qualities are among the intriguing features of
Google Classroom and WhatsApp instructions, which render their integration into the
educational process increasingly important (Baglama et al., 2018). Google classroom is a
complimentary online learning management system (LMS) established by Google in 2014,
and are only accessible to users with Google Applications for Education (GAFE). GAFE is
a robust cloud-computing system that operates independently of students' location, time, and
device type (Lalap Jr, 2021). GAFE accounts users have access to free collaborative sets of
web tools such as Google classroom,Google docs, drive, Gmail, and more (Locketz, 2019).
It streamlines the process of creating, distributing, and grading assignments in an educational
environment (Lalap Jr, 2021), supports a structured approach to learning (Albashtawi &
Bataineh, 2020).

Conversely, WhatsApp is an application of instant messaging that enables users to

transmit text, video and voice messages, emoticons, and both animated and static photos



(Durgungoz & Durgungoz, 2022). WhatsApp's global popularity in education stems from its
perceived simplicity, enjoyment, and utility by both educators and learners (Gasaymeh, 2017),
as it integrates instructional components with engaging features, including auditory, visual,
and interactive components (Magde et al., 2019). Like Google classroom, WhatsApp is free
and very easy to use (Hidayawati, 2020), enables multimedia sharing among group members
(Anjarwati & Sa’adah, 2022), enables online collaboration and support between students-
student and teacher -students, connect easily with people around the world (Rachmawaty
2021).

With the multisensory nature of WhatsApp and Google classroom instructions, if
applied in biology classroom, it would stimulate students’ senses and allow interaction
between students and teachers (Hussaini et al, 2020). They provide educators with tools to
organize class materials, deliver assignments, facilitate discussions, provides a good user
interface and deliver prompt feedback (Jordan & Duckett, 2018; Locketz, 2019). With feature
like real-time feedback, Google Classtoom and WhatsApp will helps to engage students
cognitively by encouraging deeper interaction and foster a more organized academic
experience, making it a popular choice among educators, particularly in higher institutions
(Martin-Roda & Sassan-Luiz, 2016). Studies show that both Google Classroom and
WhatsApp instructions facilitates collaborative learning, positively influence students'
performance, and increases students’ perception and interest positively (Albashtawi &
Bataineh 2020).

Despite the numerous advantages of Google Classroom and WhatsApp instructions
studies shows that lecturers still prerfer the conventional face-to-face instruction and learning
sciences especially biology (Yelamali & Beelagi, 2021). Gupta and Pathania (2021) adduced
that the adoption of Google Classroom among lecturers as pedagogy is still very low.
Similarly, to the best of the researcher’s knowledge, no work has been done using both GC
and WhatsApp instructions within the content and area scope of the study to determine its
relative effectiveness in enhance undergraduate students’ interest in universities. Interest is a
psychological force that propels an individual or student into executing an action. Nasir et
al. (2023) characterized interest as a compelling impetus that prompts an individual to focus
on a person, thing, or action. It is the resultant feelings of enjoyable, profitable and complete
satisfaction (Serdyukov, 2017).

Studies revealed that students’ interest in a course, is correlated with academic
achievement and engagement (Bond bet al., 2020; Mappadang et al, 2022; Mustofa et al.,
2024). Similarly, Onu et al. (2020) found that students’ poor academic achievement in biology
is linked to a lack of interest. A separate study revealed that students with more academic
interest often attain better levels of success (Amerstorfer, 2020; Mappadang et al, 2022).
However, in contrast to the above finding, Meyer et al. (2019) discovered that students'
academic interest does not correspond with academic success and interest. With the

contradictory findings, one cannot fully state the real state of interest with respect to its



influence on students’ academic performance. Many problems contribute to students'
diminished interest in biology, including a lack of understanding of the subject and the
absence of well-equipped scientific laboratories (Glory & Sopuruchi, 2017; Ukala & Ugwu,
2019).

Additional factors include insufficient funding for the acquisition and upkeep of the
little equipment available, as well as ineffective pedagogical tactics used by the instructors
(Hayuana et al., 2024; Obanya, 2021), lack of workshop centres for in-service training of
teachers, lack of textbooks, journals and materials needed for professional growth
(Mappadang et al, 2022) as well as teacher inability to deploy gender friendly
methods/strategies (Nasir et al., 2023). Gender is a socio-cultural construct developed by
society to ascribe characters, and mental and emotional roles to sex. Ukala (2018) defined
gender as the attributes or characteristics associated with being a man or woman, male or
female, boy or girl. In Nigeria, due to a strong culture and religion affiliations, issues of
gender have remained topical in academic discussion. Researchers such as Ugwu and
Nwagbo (2019), and Ukala (2018) agreed that gender discrimination stifles the growth and
actualization of students’ potential especially among women. Kang and Keinonen (2018)
reported that when male and female are subjected to the same teaching condition, they have
equal academic engagement and achievement.

The problem, therefore, is the absence of empirical evidence comparing the relative
effectiveness of Google Classroom and WhatsApp in enhancing academic interest among
biology education students in this region. In the absence of this knowledge, educators and
university administrators may struggle to make informed decisions on which platform to
prioritize, potentially hindering student learning outcomes and interest. The deployment of
internet and technology into classrooms, especially through digital platforms like WhatsApp
application and Google classroom are now performing magic in the realm of education
(Umroh et al., 2024). As technology is being used as a medium for learning, the connection
between education and technology is becoming inextricable. Digital platforms used in
education according to Agustian and Salsabila (2021), include but not limited to Schoology,
Google Meetings, Zoom, talentLMP, Google Classroom, Module, and WhatsApp.

WhatsApp is the most popular and successful learning medium among these due to
its simplicity of use and accessibility. It can be utilized as a practical educational platform in
digital learning (Rukmana & Inayah, 2023). Additionally, Google Classroom is a service or
feature of Google that facilitates instructors and learners to participate in digital educational
activities (Hussaini et al., 2020). Google Classroom facilitates the process of teaching and
delivering knowledge to students in a precise and appropriate manner, which is advantageous
for educators (Sudarsana et al., 2019). In the same vein, research conducted by Azhar and
Igbal (2018), Harjanto and Sumarni (2019), Scholl (2019), and Subandoro and Sulindra (2019)
demonstrated a substantial disparity in students' interest between learning through Google

Classroom and WhatsApp. In light of the existing gap in literature regarding which platform



reign supreme, this study aims to dive deep into the comparison and uncovers the insights
that will help guide users in making informed decisions that would ultimately promote
students’ academic interest in universities in South East Nigeria. This study compares the
effectiveness of Google Classroom and WhatsApp in enhancing biology interest among

university students based on gender differences.

METHOD

This study used a quasi-experimental design with pre-test and post-test in two
comparison groups. The design was considered appropriate for the study because quasi-
experimental design does not permit random assignment of participants into experimental
groups (Nworgu, 2015). That implies that intact classes were used to avoid the disruption of
normal class periods. The study was carried out in South-Fast Nigeria, specifically, Federal
Universities in South-East Nigeria. The justification for the area was; due to huge commerce
and several money-making opportunities, students lack interest in learning and prefer
activities that bring fast money instead of academic. Another justification is the consistently
report of poor academic achievement among undergraduate students in the area.

The research population consisted of 252 (70 male and 182 female) first year
undergraduate biology education students for 2023/2024 academic session in Federal
Universities in South-East Nigeria offering basic biology for science education students
(SED I1I). Purposive sampling techniques were used to sample 118 (36 male and 82 female)
first year undergraduate biology education students from two out of the five Federal
Universities in Southeast Nigeria. The choice of these universities is because they offer this
course (basic biology for science education students), and they have the facilities that enable
the use of Google Classroom and WhatsApp instructions as well as other ICT facilities the
students need for the study such as strong and free internet connection.

Biology Interest Inventory (BII) was the data collection instrument. BII was
developed by the researchers and consist of two section). First section contains respondents’
bio-data while second section contain thirty (30). It is structured on a four-point scale of
Strongly Agree to Strongly Disagree with scores of 1 to 4. Three experts, one specializing in
educational psychology, one in biology education, and one in measurement and evaluation,
all from the Faculty of Education at the University of Nigeria, Nsukka, validated the
instrument. The trial testing was given to 50 students outside of the study are, thereafter it
was subjected to factor analysis to estimate its construct validity and only 22 items survived
construct validity. Reliability was then established using Cronbach alpha technique yielding a
coefficient of 0.81.

Before the commencement of the experiment, four lecturers (two from each
institution) were trained (Research assistants) for two weeks on how to teach basic biology
concepts using Google Classroom and WhatsApp instructions. The two trained lecturers for
each group, one taught while the other was there as back up in case of unforeseen

circumstance. This is to ensure that there is no break during the treatment period for both



groups. Measures were adopted to ensure extraneous variables such as Hawthorne’s effect
(students were taught in their normal lecture hall by their lecturers using their regular lecture
timetable), teacher variable (the lesson plan used for the study was prepared by the
researchers for the two groups), non-equivalence of the intact classes (ANCOVA statistics
were employed), subject interactions (we ensure both groups were not selected from the
same school) were properly controlled. The data from this study were analyzed using mean
and standard deviation (SD) to address research issues, while hypotheses were assessed using
ANCOVA at a significance level of 0.05.

RESULTS AND DISCUSSION

Interest scores of year one undergraduate students

Table 1 revealed that students instructed basic biology using Google Classroom
lessons had a pre-test interest mean score of 41.16 (SD = 11.91) and a post-test interest mean
score of 72.55 (SD = 7.670). In contrast, their counterparts taught using WhatsApp lessons
had a pre-test interest mean score of 40.75 (SD = 14.44) and a post-test interest mean score
of 67.08 (SD = 9.51). The mean gain scores for the two groups (Google Classroom
instruction and WhatsApp instruction) were 31.39 and 26.33, respectively. This indicates that
students instructed instructed Google Classroom had higher interest mean scores than their
counterparts taught with WhatsApp instruction. The post-test (SD = 7.67 and 8.65) for the
two groups indicate that students instructed via WhatsApp had more variability in their

interest levels compared to those taught using Google Classroom.

Table 1. Students' interest scores mean and SD

Pre-interest Post-interest
Intervention N Gain
Mean SD Mean SD
Google Classroom Instruction 76 41.16 11.91 7255  7.67  31.39

WhatsApp Instruction 36 40.75 14.44 67.08  9.51  26.33

Table 2 indicates that the probability value related to the computed F value (10.57)
about the impact of Google Classroom and WhatsApp instructions on students' mean
interest scores is (0.00). Given that the sig. (0.00) is below the significance threshold of (0.05).
Thus, implying a significant difference exist between the mean interest scores of year one
undergraduate students instructed basic Biology using Google Classroom instruction and
those taught using WhatsApp instruction in favour of those taught with Google Classroom
instruction. The supreme of Google Classroom instruction over WhatsApp instruction
could be due to its innovative nature, user friendly interface and novelty as an

instruction strategy in education system in Nigeria.



Table 2. Calculation of ANCOVA for differences in mean interest score of students

Type III Sum of

Source df Mean Square F Sig.
Squares

Corrected Model 871.041» 2 435.521 6.386 0.002
Intercept 42225251 1 42225251 619.186 0.000
Pretest_Intrs 140.304 1 140.304 2.057 0.154
Treatment_Group 720.964 1 720.964 10.572 0.002
Error 7433.235 109 68.195

Total 569635.000 112

Corrected Total 8304.277 111

a. R Squared = 0.105 (Adjusted R Squared = 0.088)

Influence of gender on mean interest scores of year one undergraduate students
Table 3 showed male students pretest interest mean score of 40.91 (SD = 11.98), and
a post-test interest mean score of 86.86 (SD = 11.37), while their female counterpart had
pretest interest mean score of 41.08 (SD = 13.11), and a post-test interest mean score of
71.68 (SD = 6.99). The mean gain scores for male and female were 27.95 and 30.6
respectively. Female students had a higher average interest score than their male
counterparts. Similarly, the post-test SD score for male and female were 11.37 and 6.99
suggesting that male students had more scores in their individual interest levels, while female

students' scores were more tightly grouped around the mean.

Table 3. SD and Mean of interest score based on gender differences

Pre-interest Post-interest

Gender N Mean gain
Mean SD Mean SD
Male 35 40.91 11.98 68.86 11.37 27.95
Female 77 41.08 13.11 71.68 6.99 30.6

Table 4. Results of ANCOVA for mean interest scores based on gender differences
Type III Sum of

Source df Mean Square F Sig.
Squares

Corrected Model 339.1674 2 169.584 2.321 103
Intercept 42532.374 1 42532.374 582.042 .000
Pretest_Intrs 148.059 1 148.059 2.026 157
Gender 189.090 1 189.090 2.588 A11
Error 7965.110 109 73.074
Total 569635.000 112
Corrected Total 8304.277 111

a. R Squared = .041 (Adjusted R Squared = .023)



Table 4 indicates that the probability value corresponding to the computed F value
(2.59) about the impact of gender on the mean interest scores of first-year undergraduate
students is (0.11). As the sig. (0.11) exceeds the significance threshold (0.05). Consequently,

gender does not affect undergraduate students' mean interest scores in basic biology.

Interaction effect of instructional strategy and gender on interest of students

Table 5 further shows that the sig. value associated with the computed value of F
(1.75) for the interaction effect of teaching strategies and gender on year one undergraduate
students’ mean interest scores is (0.19). Since the p-value (0.19) is greater than (0.05) level of
significance. Thus, therefore is no interaction effect of teaching strategies and gender on year

one undergraduate students’ mean interest scores in basic biology for education students.

Table 5. Calculation of ANCOVA for the interaction effect

Type III Sum of Mean )
Source df F Sig.

Squares Square
Corrected Model 1128.905a 4 282.226 4.209 .003
Intercept 40104.347 1 40104.347 598.041 .000
Pretest_Intrs 168.234 1 168.234 2.509 116
Treatment_Group 786.719 1 786.719 11.732 .001
Gender 213.317 1 213.317 3.181 .077
Treatment_Group *

117.538 1 117.538 1.753 .188
Gender
Error 7175.372 107 67.060
Total 569635.000 112
Corrected Total 8304.277 111

a. R Squared = .136 (Adjusted R Squared = .104)

The findings of this study underscore the strengths and limitations of both platforms
(Google Classroom and WhatsApp instruction) in promoting students’ interest academically.
The study result in Table 1 illustrates that year one undergraduate biology education students
taught basic biology using Google Classroom instruction had higher mean interest score than
their counterpart taught using WhatsApp instruction. Also, it revealed further in Table 2 that
the difference in the students’ mean interest scores instructed using Google Classroom and
instructed instructed using WhatsApp instruction was statistically significant, in favour of
Google Classroom instruction. Thus, leading to the rejection of null hypothesis. Therefore,
the superiority of Google Classroom instruction over WhatsApp instruction could be due to
its innovative nature, user friendly interface and novelty as an instruction strategy in
education system.

The findings aligned with Scholl (2019), Subandoro and Sulindra (2019), and
Suparman, et al. (2022) demonstrated a substantial difference in student interest between

studying via WhatsApp Group and Google Classroom. who reported that Google Classroom



has positive influence on students learning interest while WhatsApp instruction does not
have positive effect on students learning interest. Similarly, Azhar and Igbal (2018), and
Harjanto and Sumarni (2019) also found that students taught using Google Classroom gained
higher interest. Umroh et al. (2024) found a significant difference in students' interest in
biology learning between WhatsApp teaching and Google Classroom.

On the influence of gender, the finding of this study in Table 3 revealed that female
students instructed basic biology using Google Classtoom and WhatsApp instructions had
higher interest mean score than their male counterpart. The reason for the difference in mean
interest score between male and female students could be attributed to sampling error. It
could also be that both teaching strategies might appeal more to female students than male.
However, Njoku (2019) stated earlier that biology is a gender-neutral subject which student
interest may not be link to their gender. Furthermore, the finding revealed in Table 4 that
the difference was insignificant.

The finding is in agreement with Nwuba, et al. (2023) who reported that gender had
no influence on students’ interest in biology. The finding also agrees with Ibenegbu et al.
(2021) who reported in their study that student’s gender does not influence their interest in
biology. On the contrary, Ugwu and Nwagbo (2019) found that male students had slightly
higher mean interest score than their female counterparts in biology and was statistically
significant.

In table 5, the result of this study shows that the interaction effect of gender (male
and female) and instruction strategies (Google Classroom and WhatsApp instructions) on
students’ mean interest scores was not statistically significant, leading to the non-rejection of
the null hypothesis. This finding could be linked to the fact that both strategies are innovative
mode of instruction, their friendly user interface, novel and been able to hold students’ (male
and female) attention and active participation in the teaching and learning process, resulting
improved interest among students.

The discovery aligns with the findings of Nwuba et al. (2023) and Umroh et al. (2024),
which indicated an absence of interaction effects between teaching approaches and gender
on students' interest in biology. Onu et al. (2020) identified a significant interaction impact
between gender and method of instruction on students' interest in biology. In agreement,
Ibenegbu et al. (2021) opined that increase in students mean interest score is not gender

dependent.

CONCLUSION

The findings of this study highlight the relative effectiveness of Google Classroom
and WhatsApp in enhancing the academic interest of biology education students in South
East Nigerian universities. While Google Classroom was found to be significantly more
effective in building structured learning interest, WhatsApp contributes to peer
collaboration. A blended approach utilizing the strengths of both platforms could offer an

optimal solution for fostering comprehensive academic achievement among students.



Universities should consider adopting a blended learning model that combines the
structured, formal environment of Google Classroom with the collaborative, peer-driven
interactions of WhatsApp instruction for optimal result. Further studies should explore the
impact of other emerging digital platforms on academic interest, with a focus on scalability
in resource-limited educational settings. Training programs should be implemented to ensure

both students and instructors are proficient in utilizing these platforms to their full potential
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