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study. The respondents completed a self-report measure of the
Teacher's Likability Scale and the Attitude Toward Chemistry Lessons
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indicated a negative attitude toward the subject (M = 2.89, SD = 3.32),
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that a teacher's likability is an essential determinant of student's
attitudes towards chemistry. Thus, it is recommended that teachers
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Introduction:-

Nigeria is currently pushing for increased technology and innovation teaching and learning at all levels of her
educational system. This is implicated in the National Policy in Education (2004) proposal for increased funding for
science and technology. In contemporary society, the development of any society is measured by its technological
advancement because it provides the opportunity for wealth creation, improved quality of life, and real economic
growth and transformation in any community (Anaeto et al., 2016).Numerous studies have linked technological
innovations to the national development of Nigeria (Ajah & Chigozie-Okwum, 2019; Ajibo et al., 2019; Akpojedje
& Ighodaro, 2019; Bubou, 2011; Mashi et al., 2014; Nwankwo & Njoku, 2020; Oghogho, 2013; Oladeji &
Adegboye, 2019; Oloruntoyin & Adeyanju, 2013; Siyanbola et al., 2016). The studies emphasized the subject's
relevance in improving scientific opportunities and developing relevant skills required in attaining the desired
technological position. Perhaps, the primary goal of science education in any given domain is the focus on scientific
literacy (Upahi et al., 2020). An essential aspect of science education in Nigeria's educational landscape that
contributes significantly to industrial growth and national development is chemistry(Emendu, 2014).
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Chemistry is a part of physical science concerned primarily with matter's properties, composition, and
reactions(Otor et al., 2015). Chemistry is an essential branch of science(Hailemariam, 2017), and the fundamentals
of the life sciences (Mahdi, 2014). In addition,Sunday et al. (2019)contend that chemistry is among the science
subjects that assume a vital position in science because it provides the opportunity for the basic knowledge of the
complexities in chemicals and their properties. Eya and Ezeh (2020) noted that chemistry education is essential in
developing human existence and attaining sustainable economic growth. Exposure to the basics of chemistry is a
crucial pathway to developing students' scientific attitudes, which are transferable to other areas in life(Chepkorir et
al., 2014).

Consequently, chemistry in the Nigerian context has been fraught with challenges related to student's lack of
interest, negative  attitudes, low enrollment, inadequate laboratory facilities, and pedagogical
competence(Edomwonyi-Otu & Avaa, 2011; Emendu & Okoye, 2015; Muhammad, 2017; Ojukwu, 2016). Perhaps,
the subject is widely purported to be a complex area of study among students(Gladys et al., 2017; Salame et al.,
2019), and has been characterized by poor performance (Abudu & Gbadamosi, 2014; Jack, 2013; Nbina, 2012),
especially in the secondary level. Perhaps, numerous literature abounds that highlights the underlying factors in
student's performance in chemistry (Adewumi & Monisola, 2013; Aluko, 2008; Kolawole et al., 2011; Oboma,
2020; Omoniyi & Ese, 2018; Osokoya, 2016; Owo et al., 2016; Yusuf, 2014). However, attitudes are an essential
psychological construct that has received much research attention relating to student's performance.

Attitudes reflect an individual's likeability or disagreements towards any aspect of their socio-world. In other words,
it represents a person's cognitive and emotional appraisals, including behavioral responses. Student's attitude to any
given subject has been proven to lead to good performance in that subject. Accordingly,Veloo et al. (2015) contend
that a favorable attitude increases a student's effort while a negative attitude makes learning difficult. Perhaps,
attitudes towards chemistry entail student's overall perception, affection, and the tendency to participate in
chemistry-based activities. Attitudes contribute immensely to success in chemistry(Yunus & Ali, 2012). Research
has explored several factors that could determine student's attitudes towards chemistry. For example, Chua and
Karpudewan (2015)investigated gender and grade level effects on secondary students' attitudes towards chemistry
lessons. The result indicates that gender and grade level have a significant impact on attitude towards learning
chemistry. Also, Roselyn et al. (2018)examined the effectiveness of the cooperative e-learning approach on learner's
attitudes towards chemistry. The result indicated that the students exposed to the collaborative e-learning approach
showed a positive attitude towards chemistry. In another study, Tabassum (2020)linked the use of ICT tools and
students' attitudes towards chemistry. Salta and Tzougraki's (2004) survey implicated teaching approaches and
educational tools in students' chemistry attitudes. In a recent study, Musengimana et al. (2021)found teachers'
behavior, students' interest, learning environment, and self-directed effort correlated with attitude towards chemistry.
Other researchers have also implicated instructional approach (e.g., Akcay et al., 2010; Juntunen & Aksela, 2013;
Khan & Ali, 2012; Kousa et al., 2018; Singh & Chibuye, 2016), and instructor's characteristics (Adegbola, 2019;
Chepkorir et al., 2014; Yunus & Ali, 2018) as the variable that affects student's attitudes toward chemistry. Perhaps,
studies examining the relationship between teacher's likeability and attitudes to chemistry are lacking in the
literature. Thus, justifying the present study.

Teacher's likeability encompasses the overall perception of students relating to their teacher's attractiveness,
friendliness, and pedagogical competence. The construct entails students' generally positive attitude towards the
teacher (Feistauer & Richter, 2018). Insinuations suggest that most students are more likely to be influenced by one
or more instructor characteristics and conceivably develop a favorable attitude towards the instructor and the
subject. Accordingly, research contends that pleasant factors positively influence others. Consequently, few authors
have investigated the effect of likability in the educational context (Chatelain, 2015; Delucchi & Pelowski, 2000).
Thus, the primary purpose of this study is to investigate the role of perceived teacher's likability on secondary school
student's attitudes towards chemistry. It is hypothesized that teacher's likability will account for the variation in
student's attitudes towards chemistry.

Method:-

The present study was conducted in Kogi State, Nigeria, using a cross-sectional research design. The population of
the survey comprised senior secondary school students in the Kogi State of Nigeria. The samples included males and
females at the senior secondary level. They were primarily chosen from the science class due to the study purpose. A
total of 171 students were approached with the aid of school teachers and administrators between July and
September 2021. The respondents were prepared and briefed on the research purpose before the commencement of
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the study. Out of 171 students approached, 165 consented to partake in the study and were given the study
instrument to fill on the spot. Unfortunately, 12copies of the instrument were retrieved and marked unusable due to
wrong filling. However, the adequately filled ones (153) were subjected to statistical analysis.

Measure:-

Teachers Likability

The participants rated the teacher's likability with a 10-item Linkert form scale scored in 5-point ratings ranged from
1 (not likable at all) to 5 (very likable). The instrument was validated following a pilot study, and the Cronbach
alpha .78 reliability coefficient was recorded on the scale. A higher score specifies high teacher's likability.

Attitude towards chemistry

Attitude towards chemistry was measured using the Attitude Toward Chemistry Lessons Scale (ATCLS) developed
by (Cheung 2009). The instrument assesses different dimensions of attitudes, including liking for chemistry
laboratory work, liking for chemistry theory lessons, evaluative beliefs about school chemistry, and behavioral
tendencies to learn chemistry. Items in the scale were modified to suit the present context. The Linkert-type scale
was tested for reliability with a pilot study, and a Cronbach alpha .78 reliability coefficient was obtained. A positive
attitude is indicated with a higher score

Result:-

The mean and standard deviation score of attitudes towards chemistry revealed (M = 2.89, SD = 3.32) for negative
attitude and (M = 1.18, SD = 3.39) for positive attitude. This indicates a higher negative attitude towards chemistry
among the respondents.

Table 1:- Table showing the mean and standard deviation score of the respondent's score on the attitude towards
chemistry.

Attitude towards physics N Mean SD
Negative attitude 89 2.89 3.32
Positive attitude 64 1.18 3.39

The primary assumption of the study stated that teacher's likability would account for the variation in student's
attitudes towards chemistry. Thus, a linear regression model was performed to test the hypothesis. The result of the
linear regression analysis established a statistically significant effect of teacher's likability on student's attitude
towards chemistry, F (1,151), 124.716 P< .05 with adjusted R%of 483.

Table 2:- Table showing the linear regression result of the effect of teacher's likeability on the respondent'’s
attitudes towards chemistry.

B SEB B t R® Sig
Constant 1.84 .049 38.76 .483  .000
Teacher’s likability -.69 062 -68  -11.18 .000

Discussion:-

The study aimed to determine the teacher's likability as a factor that could influence students' attitudes towards
chemistry. Firstly, the mean and standard deviation scores of attitudes towards physics revealed that the majority of
the respondents showed a negative attitude toward the subject (M = 2.89, SD = 3.32). At the same time, some (M =
1.18, SD = 3.39) indicated a favorable attitude towards the subject. This result shows a higher negative attitude
towards chemistry among the respondents. Thus, consistent with previous studies(e.g., Arokoyu, 2018; Bani, 2020;
Binti & lksan, 2018; Seba et al., 2013; Xu, 2014). The studies emphasized the prevalence of negative attitudes
towards chemistry among students in various education levels. Thus, the subject has been fraught with the challenge
of unfavorable attitudes. Perhaps, the trend has been implicated in poor performance in chemistry. Accordingly,
Rulev (2021) stated that the concept of chemistry has become synonymous with something unpleasant, and the
reason is attributed to a lack of knowledge.
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Furthermore, a simple linear regression model was performed to determine the variation in students' attitudes
towards chemistry based on the teacher's likability. The analysis indicated that the predictor variable statistically
significantly predicted attitude towards chemistry F (1,151), 124.716 P< .05. with the adjusted R? showing that the
predictor variable contributed 48.3% of the variance in attitude towards chemistry. Thus, the finding affirmed the
study's assumption that teacher's likability would account for the variation in attitudes towards chemistry. The result
is consistent withMorgan and Bergeron (2007), which established a significant correlation between teacher likability
and the likelihood of increased future enrollment in courses with the likable teacher. Students are strongly
influenced by teachers who act as role models for students(Choudhary et al., 2019). Perhaps, teacher's characteristics
are an essential factor in learning, especially in early education. From this result, it can be deduced that teacher's
likability would significantly influence a learner's attitude in any subject, including mathematics and physics. Also,
the motivation to engage in academic work could be improved based on the likable status of the teacher. Conversely,
a teacher's likability does not necessarily lead to better performance in chemistry. Students who developed a positive
attitude towards the subject based on the teacher's characteristics may not better understand the concept of
chemistry. Better performance in chemistry depends on the ability to process and store information(Solis-Foronda,
2020). However, teacher's likability provides a pathway through which positive attitudes could be formed.

Strength, Limitation, and future direction

The study provided insight into the relevance of teacher's likability in shaping student’s attitudes towards chemistry.
The current findings could provide relevant data to education stakeholders, parents, and the general public in
strengthening learners' performance in chemistry. Despite this revelation, caution is advised in generalizing the
study's finding in that the self-report measure utilized in the study may be problematic. Also, the sampling method
may affect the generalization of the result. However, the study recommends that future researchers use other data
sourcing measures and expand the samples for a more comprehensive outcome.

Conclusion:-

The study aimed to examine factors influencing attitude towards learning chemistry among secondary school
students. The teacher's likability was adopted as the independent variable. The result found that the predictor
variable accounted for the variance in attitude towards chemistry. Hence, it is concluded that a teacher's likability is
a significant predictor of attitude towards chemistry. Thus, the study recommends that teachers improve their
attributes and pedagogical qualities to attract their students' attention. Also, teachers should be more facilitators than
strict instructors.

References:-

1. Abudu, K. A. &, & Gbadamosi, M. R. (2014). Relationship between teacher's attitude and student's academic
achievement in senior secondary school chemistry. A case study of Ijebu-Ode and Odogbolu Local Government
Area of Ogun State. Wudpecker Journal of Educational Research ISSN, 3(3).

2. Adeghola, F. F. (2019). Teachers' Pedagogical Competence as Determinants of Students' Attitude towards Basic
Science in southwest Nigeria. Educational Research and Reviews, 14(18).

3. Adewumi, A. F., & Monisola, K. A. (2013). Continuous Assessment, Mock Results, and Gender as Predictors
of Academic Performance of Chemistry Students in WASSCE and NECO Examinations in EKiti State.
International Education Studies, 6(7).

4. Ajah, I. A., & Chigozie-Okwum, C. C. (2019). Prospects of ICT for digital growth and national development in
Nigeria. African Research Review, 13(3). https://doi.org/10.4314/afrrev.v13i3.17

5. Ajibo, C. C., Anozie, M. C., Onyeabor, E., Umahi, T. O., Odinkonigbo, J. J., & Agu, H. (2019). Technology
transfer for development in Nigeria: patterns, problems, and prospects. Commonwealth Law Bulletin, 45(1).
https://doi.org/10.1080/03050718.2019.1689150

6. Akcay, H., Yager, R. E., Iskander, S. M., & Turgut, H. (2010). Change in student beliefs about attitudes toward
science in grades 6-9. Asia-Pacific Forum on Science Learning and Teaching, 11(1).

7. Akpojedje, F. O., & Ighodaro, H. F. (2019). A Study on the Political Economy of Transforming Indigenous
Technology in Nigeria through Appropriate Engineering and Technological Development. Journal of Advances
in Science and Engineering, 2(1). https://doi.org/10.37121/jase.v2i1.30

8. Aluko, K. (2008). Teaching Chemistry in Secondary Schools: A Case for Cooperative Instructional Strategy.
Ethiopian Journal of Education and Sciences, 3(2). https://doi.org/10.4314/ejesc.v3i2.42005

973



ISSN: 2320-5407 Int. J. Adv. Res. 9(10), 970-976

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Anaeto, F., Asiabaka, C., Ani, A., Nnadi, F., Ugwoke, F., Asiabaka, I., Anaeto, C. A., & Ihekeronye, N. (2016).
The roles of science and technology in national development. Direct Research Journal of Social Science and
Educational Studies, 3(3).

Arokoyu, A. A. (2018). Analytical survey of students' attitudes towards teaching and learning mathematics and
chemistry in senior secondary schools in Emohua education zone. International Journal of Scientific Research
and Innovative Technology, 5(9). www.ijsrit.com

Bani, M. (2020). How to increase interest in chemistry in High Schools and universities. Runas. Journal of
Education and Culture, 2. https://doi.org/10.46652/runas.v1i2.18

Binti Ibrahim, N. H., & Hj. Iksan, Z. B. (2018). Level of Chemophobia and Relationship with Attitude towards
Chemistry among Science Students. Journal of Educational Sciences, 2(2).
https://doi.org/10.31258/jes.2.2.p.52-65

Bubou, G. M. (2011). Platform technologies and socio-economic development: The case of information and
communications technologies (ICTs) in Nigeria. Australian Journal of Emerging Technologies and Society,
9(2).

Chatelain, A. M. (2015). The effect of academics' dress and gender on student perceptions of instructor
approachability and likeability. Journal of Higher Education Policy and Management, 37(4), 413-423.
https://doi.org/10.1080/1360080X.2015.1056598

Chepkorir, S., Cheptonui, E. M., & Chemutai, A. (2014). The relationship between teacher-related factors and
students' attitudes towards secondary school chemistry subject in Bureti district, Kenya. Journal of Technology
and Science Education, 4(4). https://doi.org/10.3926/jotse.118

Cheung, D. (2009). Developing a scale to measure students' attitudes toward chemistry lessons. International
Journal of Science Education, 31(16). https://doi.org/10.1080/09500690802189799

Choudhary, F. R., Javeed, T., & Zaman, S. (2019). Learners and Instructors Attitude towards Physics
Achievement at Secondary Level. Global Regional Review, IV (V). https://doi.org/10.31703/grr.2019(iv-iv).48
Chua, K. H., & Karpudewan, M. (2015). The interaction effects of gender and grade level on secondary school
students' attitude towards learning chemistry. Eurasia Journal of Mathematics, Science and Technology
Education, 11(4). https://doi.org/10.12973/eurasia.2015.1446a

Delucchi, M., & Pelowski, S. (2000). Liking Or Learning? The Effect of Instructor Likeability and Student
Perceptions of Learning on Overall Ratings of Teaching Ability. Radical Pedagogy.

Edomwonyi-Otu, L., & Avaa, A. (2011). The challenge of effective teaching of chemistry: A case study.
Leonardo Electronic Journal of Practices and Technologies, 10(18).

Emendu, N.B., & Okoye, C. (2015). Identifying problems associated with studying chemistry in Anambra State,
Nigeria. International Journal of Scientific and Research Publications, 5(6).

Emendu, Nnamdi B. (2014). The Role of Chemistry Education in National Development. The International
Journal of Engineering and Science.

Feistauer, D., & Richter, T. (2018). Validity of students' evaluations of teaching: Biasing effects of likability
and prior subject interest. Studies in Educational Evaluation, 59. https://doi.org/10.1016/j.stueduc.2018.07.009
G. Mahdi, J. (2014). Student Attitudes towards Chemistry: An Examination of Choices and Preferences.
American Journal of Educational Research, 2(6). https://doi.org/10.12691/education-2-6-3

Gebre Silassie Hailemariam, A. (2017). Assessment on Female Students Achievement in Chemistry Subject at
Merti Secondary School. Education Journal, 6(6). https://doi.org/10.11648/j.edu.20170606.16

Gladys Uzezi, J., Ezekiel, D., & Musa Auwal, A.-K. (2017). Assessment of Conceptual Difficulties in
Chemistry Syllabus of the Nigerian Science Curriculum as Perceived by High School College Students.
American Journal of Educational Research, 5(7). https://doi.org/10.12691/education-5-7-3

Jack, G. U. (2013). Concept Mapping and Guided Inquiry as Effective Techniques for Teaching Difficult
Concepts in Chemistry: Effect on Students' Academic Achievement. Journal of Education and Practice, 4(5).
Juntunen, M., & Aksela, M. (2013). Life-cycle thinking in inquiry-based sustainability education - Effects on
students' attitudes towards chemistry and environmental literacy. CEPS Journal, 3(2).

Khan, G. N., & Ali, A. (2012). Higher secondary school students' attitude towards chemistry. Asian Social
Science, 8(6). https://doi.org/10.5539/ass.v8n6p165

Kolawole, E. B., Oginni, O. I., & Fayomi, E. O. (2011). An ordinary level as predictors of students' academic
performance in chemistry in Nigerian universities. Educational Research and Reviews, 6(14).

Kousa, P., Kavonius, R., & Aksela, M. (2018). Low-achieving students' attitudes towards learning chemistry
and chemistry teaching methods. Chemistry Education Research and Practice, 19(2).
https://doi.org/10.1039/c7rp00226b

974



ISSN: 2320-5407 Int. J. Adv. Res. 9(10), 970-976

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

Mashi, S. A., Inkani, A. I., & Yaro, A. (2014). An Appraisal of the Role of Science and Technology in
Promoting National Development Efforts in Nigeria. The International Journal of Engineering and Science,
3(2).

Morgan, T. Z., & Bergeron, A. (2007). The Effect of Teacher Likability on Student Compliance. In Journal of
Undergraduate Psychological Research (Vol. 2). http://www.sg.4mg.com/Cottringer_article.htm

Muhammad Shamsuddin, 1. (2017). Solving the Problems of Chemistry Education in Nigeria: A Panacea for
National Development. American Journal of Heterocyclic Chemistry, 3(4).
https://doi.org/10.11648/j.ajhc.20170304.12

Musengimana, J., Kampire, E., & Ntawiha, P. (2021). Factors Affecting Secondary Schools Students' Attitudes
toward Learning Chemistry: A Review of Literature. Eurasia Journal of Mathematics, Science and Technology
Education, 17(1). https://doi.org/10.29333/ejmste/9379

Nbina, J. (2012). Analysis of Poor Performance of Senior Secondary Students in Chemistry in Nigeria. African
Research Review, 6(4). https://doi.org/10.4314/afrrev.v6i4.22

Nwankwo, W., & Njoku, C. C. (2020). Sustainable development in developing societies is the place of ICT-
driven computer education. International Journal of Emerging Technologies in Learning, 15(12).
https://doi.org/10.3991/ijet.v15.i12.14007

Oboma, J. (2020). Influence of Scientific Literacy on Academic Performance of Chemistry Students in Yakurr
Local Government Area of Cross River State, Nigeria. SSRN  Electronic  Journal.
https://doi.org/10.2139/ssrn.3511493

Oghogho, I. (2013). ICT for National Development in Nigeria: Creating an Enabling Environment. International
Journal of Engineering and Applied Sciences, 3(2).

Ojukwu, M. O. (2016). Perception of Students on Causes of Poor Performance in Chemistry in External
Examinations in Umuahia North Local Government of Abia State. International Journal of Education &
Literacy Studies, 4(1). https://doi.org/10.7575/aiac.ijels.v.4n.1p.67

Oladeji, S. 1., & Adegboye, A. A. (2019). Science and Technology Policy for Nigeria's Development Planning.
Journal of Education, Society and Behavioural Science. https://doi.org/10.9734/jeshs/2019/v32i430182
Oloruntoyin, S. T., & Adeyanju, I. A. (2013). The Role and Prospect of Information and Communication
Technology in National Development. International Journal of Computing Academic Research (IJCAR), 2(3).
Omoniyi, A. O., & Ese, T. T. (2018). Effects of Scaffolding Teaching Strategy on Students' Performance in
Chemistry in Secondary Schools in Ondo State, Nigeria. Advances in Social Sciences Research Journal, 5(9).
https://doi.org/10.14738/assrj.59.4830

Osokoya, M. M., & R., K. (2016). Social Media and Learning Styles as Correlates of Senior Secondary
Students' Chemistry Achievement in Abeokuta, Ogun State, Nigeria. Journal of Sociological Research, 7(2).
https://doi.org/10.5296/jsr.v7i2.9902

Otor, E. E., Ogheba, J., & Ityo, C. N. (2015). Influence of Improvised teaching Instructional Materials on
Chemistry Students' Performance in Senior Secondary Schools in Vandeikya Local Government Area of Benue
State, Nigeria. International Research in Education, 3(1). https://doi.org/10.5296/ire.v3i1.7181

Owo, W. J,, Idode, V. O., & lkwut, E. F. (2016). Validity of Brainstorming Strategy on Students' Prior
Knowledge and Academic Performance in Chemistry in Selected Secondary Schools in South-South Nigeria.
Technology and Sciences (ASRJETS) American Scientific Research Journal for Engineering, 24(1).

Roselyn, C., Wachanga, S. W., & Anditi, Z. O. (2018). Effects of Cooperative E-Learning Approach on
Students Attitude Towards Chemistry in Koibatek Sub-County, Kenya. International Journal of Educational
Studies, 5(3). https://doi.org/10.33687/educ.005.03.2775

Rulev, A. (2021). Chemical education contra chemophobia. In Chimia (Vol. 75, Issues 1-2).
https://doi.org/10.2533/chimia.2021.98

Salame, I. I., Patel, S., & Suleman, S. (2019). Examining Some of The Students' Challenges in Learning
Organic ~ Chemistry. International ~ Journal ~ of  Chemistry  Education Research,  3(1).
https://doi.org/10.20885/ijcer.vol3.issl.art2

Seba, J. M., Ndunguru, P. A., & Mkoma, S. L. (2013). Secondary school students' attitudes towards chemistry
and physics subjects in tarime-mara, Tanzania. Research Article, 4(2).

Singh, 1. Sen, & Chibuye, B. (2016). Effect of Ethnochemistry Practices on Secondary School Students'
Attitude Towards Chemistry. Journal of Education and Practice, 7(17).

Siyanbola, W., Adeyeye, A., Olaopa, O., & Hassan, O. (2016). Science, technology and innovation indicators in
policy-making: The Nigerian Experience. Palgrave Communications, 2.
https://doi.org/10.1057/palcomms.2016.15

975



ISSN: 2320-5407 Int. J. Adv. Res. 9(10), 970-976

53.

54.

55.

56.

57.

58.

59.

60.

61.

Solis-Foronda, M. (2020). Predictors of Students’ Knowledge in General Physics. Universal Journal of
Educational Research, 8(8). https://doi.org/10.13189/ujer.2020.080840

Sunday, E. 1., Ibemenji, K.-A. G., & Alamina, J. I. (2019). Effect of Problem-solving Teaching Technique on
Students' Stoichiometry Academic Performance in Senior Secondary School Chemistry in Nigeria. Asian
Journal of Advanced Research and Reports. https://doi.org/10.9734/ajarr/2019/v4i330110

Tabassum, Z. (2020). ICT tools in teaching-learning of chemistry: a study of the impact on the students at the
senior secondary level. Researchers' Guild, 2(1). https://doi.org/10.15503/rg2019.6

Upahi, J. E., Ramnarain, U., & Ishola, I. S. (2020). The Nature of Science as Represented in Chemistry
Textbooks Used in Nigeria. Research in Science Education, 50(4). https://doi.org/10.1007/s11165-018-9734-7
Veloo, A., Nor, R., & Khalid, R. (2015). Attitude towards physics and additional mathematics achievement
towards physics achievement. International Education Studies, 8(3). https://doi.org/10.5539/ies.v8n3p35

Wan Yunus, F., & Mat Ali, Z. (2018). Attitude towards Learning Chemistry among Secondary School Students
in Malaysia. Asian Journal of Behavioural Studies, 3(9). https://doi.org/10.21834/ajbes.v3i9.61

Xu, X. (2014). Evaluation and Application of Instruments Measuring Spatial Ability and Attitude for College
Chemistry Students. Graduate Theses and Dissertations.

Yunus, F. W., & Ali, Z. M. (2012). Urban Students' Attitude towards Learning Chemistry. Procedia - Social and
Behavioral Sciences, 68. https://doi.org/10.1016/j.sbspro.2012.12.228

Yusuf, S. D. (2014). Effects of Collaborative Learning on Chemistry Students Academic Achievement and
Anxiety Level in Balancing Chemical Equations in Secondary School in Katsina Metropolis, Nigeria. Journal of
Education and Vocational Research, 5(2). https://doi.org/10.22610/jevr.v5i2.151.

976



