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1. INTRODUCTION 

Students' attitudes in science are relevant elements as it motivates them to bring support in studying 

science (Kapici&Akcay, 2016). Some countries like Indonesia found that student-centered teaching 

and learning approaches become efficient to develop students' creativity, academic, and other skill-

based activities (Khotimah et al., 2021).  However, in the past few years, there have been sudden 

changes in education structure and context of lower interest in science or engineering in higher 

education institutions. It aggravated the lack of teacher force that put science in the focus of interest 

(Chrappan&Bencze, 2017). The inadequacy of teaching strategies, inquiry-based instruction have 

made science uninteresting and unchallenging. This resulted in a lack of awareness in science and 

technology when associated with a society that could be mainly rooted in inadequate teacher training 

and competency (Nadirova& Burger, 2018). 

In 2016, K-12 of the Philippines ground the system's preparedness, especially in science and math 

subjects, upon two added years for basic education. Moreover, most Philippine Science schools are 

observed to be even left behind in school facilities (Fernando et al., 2019). However, the Philippines' 

science education by its status is undeveloped (Fajardo et al., 2019). Until an evident was proved that 

students' performance level in the national standardized test such as TIMMS in 2003 (Orleans, 2011) 

and TIMMS in 2008 (Ogena et al., 2010) resulted in students' deficiency in science literacy. 

Moreover, developing science attitudes is relevant, and it is regarded to have a huge contribution in 

increasing science uptake to produce sufficient scientists.  
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Viewing this way, the teachers' interpersonal behavior and communication are essential elements in 

producing a positive classroom climate that will contribute to the students' attitudes in science and 

motivation to learn. Also, conceptualizing teacher communication in classroom effectiveness has a 

perceived benefit in a classroom environment. In turn, it motivates student learning. This supported 

Eupena's (2012) idea that teachers can influence positive science attitudes via a positive classroom 

climate. Meanwhile, researchers have shown that intensifying positive attitudes elicits an increase of 

student attention and participation in science activities (Ong et al., 2014). When students have positive 

attitudes on science-related subjects, this may also affect their active participation and excellent 

performance as this may also result in interacting with the science teachers, doing school-related 

homework, and many more (Shah et al., 2013). 

In the context of mediating effects, no studies were found across the relationship between classroom 

climate, teacher communication behavior, and students' science attitudes. This dire need gives 

importance in uncovering its variable relationships, situating Davao City as the locality. This research 

interest could uncover the determination and significance of classroom climate as a mediator to 

teacher communication behavior and science-related attitudes. Its implications and undertaking can 

update existing literature for each variable involved in the study. 

2. RESEARCH OBJECTIVE 

The research seeks to determine the mediating effect of classroom climate on the relationship between 

teacher communication behavior and science-related attitudes of students. It specifically has the 

following main objectives: 

1. To determine the level of teacher communication behavior in terms of: 

1.1 Challenging; 

1.2 Encouragement and praise; 

1.3 Non-verbal support; 

1.4 Understanding and friendly; and 

1.5 Controlling. 

2. To determine the level of science-related attitude of students in terms of: 

2.1 Social implication of science; 

2.2 Attitude to scientific inquiry; 

2.3 Enjoyment of science lessons; 

2.4 Leisure interest in science; and 

2.5 Career interest in science. 

3. To describe the level of classroom climate of the students. 

4. To establish the significance of the relationship between: 

4.1 Teacher communication behavior and science-related attitude of the students; 

   4.2 Teacher communication behavior and classroom climate; and 

      4.3 Classroom climate and science-related attitude of the students. 

5. To determine if the classroom climate has a significant mediating effect on the relationship between 

teacher communication behavior and the students' science-related attitude. 

Hypothesis 

The following were the hypotheses of the study: 

1. There is no significant relationship between teacher communication behavior and the science-

related attitude of the students. 
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2. There is no significant relationship between teacher communication behavior and classroom 

climate. 

3. There is no significant relationship between classroom climate and science-related attitudes of the 

students. 

4. Classroom climate has no mediating effect on the relationship between teacher communication 

behavior and science-related attitude of the students. 

Methodology 

In this study, the researcher used a descriptive-correlational research design to illustrate the 

relationship between the two variables, teacher communication behavior as the students' independent 

variable and science-related attitudes acting as the dependent variable (Vanderstoep & Johnston, 

2009). Additionally, it focuses on establishing the main component of this study procedure 

manifesting the strength in the association between the two variables, teacher communication 

behavior as the independent variable and science-related attitudes of the students as the dependent 

variable through the incorporation of a third variable which is the classroom climate acting as the 

potential mediating variable. In this study, the respondents were Grade 12 students from the STEM 

(Science and Technology, Engineering and Mathematics) in the four selected private schools in 

Davao City. The sample size was determined using Slovin's formula, and 389 students primarily from 

Grade 12 STEM (Science and Technology, Engineering and Mathematics) with 18 years old and 

above only. In connection to this study, a simple random sampling technique was used in this study. 

Mean, Pearson Product Moment Correlational, Medgraph, and Mediation Test were the statistical 

tools used by the researcher.  

3. DATA ANALYSIS 

This part provides the presentation, analysis, and interpretation of the collected data from the 

respondents. It focuses on the data related to the mediating effect of the classroom climate on the 

relationship between teacher communication behavior and science-related attitudes of the students. 

The discussion is sequenced through the following: a correlation between teacher communication 

behavior and science-related attitudes of the students, a correlation between teacher communication 

and classroom climate, correlation between classroom climate and science-related attitudes of the 

students.  

Tables 1, 2, and 3 presented the standard deviation, which has a range of 0.48 up to 0.55, which is less 

than the typical standard of 1.0 in a five (5) point Likert scale. It implies that the ratings of the 

collected questionnaires arrived within the desired mean upon consistent answers of the respondents 

(Baron & Kenny, 1986). 

Hypothesis Testing 

HO1: There is no significant relationship between teacher communication behavior and the science-

related attitude of the students. 

Table1. Correlation between Teacher Communication Behavior and Science Related Attitudes of Students 

 

Teacher 

Communication 

Behavior 

Science Related Attitudes 

Social 

Implication 

of Science 

Attitude to 

Scientific 

Inquiry 

Enjoyment 

of Science 

Lessons 

Leisure 

Interest 

in 

Science 

Career 

Interest 

in 

Science 

Overall 

Challenging .271
**

 

(.000) 

.299
**

 

(.000) 

.291
**

 

(.000) 

.157
**

 

(.004) 

.230
**

 

(.000) 

.325
**

 

(.000) 

Encourage and Praise .206
** 

(.000) 

.251
**

 

(.000) 

.245
**

 

(.000) 

.274
**

 

(.000) 

.250
**

 

(.000) 

.331
**

 

(.000) 

Non-verbal Support .295
**

 

(.000) 

.313
**

 

(.000) 

.264
**

 

(.000) 

.278
**

 

(.000) 

.223
**

 

(.000) 

.361
**

 

(.000) 

Understanding and Friendly .255
**

 

(.000) 

.246
**

 

(.000) 

.189
**

 

(.001) 

.127
*
 

(.021) 

.137
*
 

(.013) 

.243
**

 

(.000) 

Controlling .282
**

 

(.000) 

.324
**

 

(.000) 

.250
**

 

(.000) 

.260
**

 

(.000) 

.235
**

 

(.000) 

.355
**

 

(.000) 

Overall .338
**

 .370
**

 .317
**

 .293
**

 .278
**

 .419
**
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(.000) (.000) (.000) (.000) (.000) (.000) 

It is depicted in Table 1 results from the test of the relationship between teacher communication 

behavior and the students' science-related attitude. This relationship was tested at a 0.05 level of 

significance; in particular, it revealed a positive and significant relationship between all indicators of 

the students' teacher communication behavior and science-related attitudes.  As revealed in the P-

value of less than 0.05, an overall computed value of 0.419 is significant at the 0.05 level. The overall 

result reflects that teacher communication behavior is positively correlated with the students' science-

related attitudes since the overall r-value is 0.419 with a p-value of <.05, hence rejecting the null 

hypothesis. This shows that the increase in teacher communication behavior would also likely 

increase the students' science-related attitudes. 

HO2: There is no significant relationship between teacher communication behavior and classroom 

climate. 

Table2. Correlation between between Teacher Communication Behavior and Classroom Climate 

Teacher 

Communication 

Behavior 

Classroom  

Climate 

Challenging 985
**

 

(.000) 

Encouragement and Praise 526
**

 

(.000) 

Non-verbal Support .510
**

 

(.000) 

Understanding and Friendly .566
**

 

(.000) 

Controlling .222
**

 

(.000) 

Overall .692
**

 

(.000) 

Displayed in Table 2 are the results of the relationship between teacher communication behavior and 

classroom climate.  The result shows that the overall values reveal a positive and significant 

relationship between teacher communication behavior and the students' science-related attitudes. The 

overall result reflects that teacher communication behavior is positively correlated with classroom 

climate since the overall r-value is 0.692 with a p-value of < .05, rejecting the null hypothesis. Thus, 

there is a positive association between the two variables. 

HO3: There is no significant relationship between classroom climate and science-related attitudes of 

the students. 

Table3. Correlation between Classroom Climate and Science Related Attitudes of the Students 

 

 

 

Classroom  

Climate 

Science Related Attitudes 

Social 

Implication 

of Science 

Attitude to 

Scientific 

Inquiry 

Enjoyment 

of Science 

Lessons 

Leisure 

Interest 

in 

Science 

Career 

Interest 

in 

Science 

Overall 

.239
**

 

.000 

.280
**

 

.000 

.271
**

 

.000 

.142
**

 

.010 

.224
**

 

.000 

.224
**

 

.000 

**. Correlation is significant at the 0.01 level (2-tailed). 

*Correlation is significant at the 0.05 level (2-tailed). 

Displayed in Table 3 is the test of the relationship between classroom climate and science-related 

attitudes of the students. The result shows that the overall values reveal a positive and significant 

relationship between the student's classroom climate and science-related attitudes with an R-value of 

0.224 and a p-value of <.05. More specifically, all indicators of science-related attitudes such as the 

social implication of science with an R-value of 0.239, attitude to scientific inquiry with an R-value of 

0.280, enjoyment of science lessons with an R-value of 0.271, leisure interest in science with an R-
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value of 0.142 and career interest in science with an r-value of 0.224 were positively correlated with 

classroom climate. Thus, the rejection of the null hypothesis at 0.05 level of significance 

HO4: Classroom climate has no mediating effect on the relationship between teacher communication 

behavior and science-related attitude of the students. 

Table4. Mediation Analysis of the Three Variables 

Step Path Beta 

(Unstandardized) 

Standard Error Beta 

(Standardized) 

Step 1 c .466 .056 .419 

Step 2 a .559 .032 .692 

Step 3 b .033 .096 .024 

Step 4 c’ .448 .077 .403 

R-square:.439 

Data were analyzed with the linear regression method as input to the medgraph. As shown in table 4, 

the result of regression is displayed; Baron and Kenny (1986) proposed a mediation analysis that 

presents the mediating effect of the last (third) variable to the main and dependent variables to make 

the third variable act as a mediator, there are four processes needed to be achieved. 

 In Table 4, these are categorized as Steps 1 to 4. In Step 1, teacher communication behavior as the 

independent variable (IV) significantly predicts the students' science-related attitudes, which is the 

study's dependent variable (DV). In step 2, teacher communication behavior significantly predicts 

classroom climate, the mediator (M). In step 3, classroom climate significantly predicts science-

related attitudes of the students. In step 4, the combined effect of teacher communication behavior and 

classroom climate on students' science-related attitudes is significant.          

As a matter of triangulation, further mediation analysis through medgraph is warranted, including the 

Sobel Test to evaluate the value of mediation effect. This test has been tested with high-reliability 

results in mediation (Ozden et al., 2008). Baron and Kenny's (1986) research findings found that if the 

independent variable's influence is insignificant in the final analysis, full mediation is attained. It 

implies that the mediator variable mediates the results. 

After applying Sobel Z-test, the partial mediation region is described as not sufficiently large. It 

indicated that the mediating effect of classroom climate has a more conservative impact on the 

students' science-related attitudes. It is described as conservative, for it fully covers significant aspects 

towards science-related attitudes of the students. It is evident in the strong presence among the 

variables of the study. Although, the partial mediation also interprets that in the total effect of almost 

60 percent, it has been either directed or mediated by other variables not included in the model. 

Baron and Kenny's (1986) steps in the mediation test of teacher communication behavior and science-

related attitudes have proven that mediation is significant, and there is partial mediation. In addition, 

the three paths highlighted in the model are supported by the principles of the Classical Multiple 

Regression Model, which revealed the level of linear relationship among the three variables. Applying 

the principle of Multiple Regression is appropriate because the data has passed the preliminary 

analysis by establishing a high level of correlation of .439. Apart from the assumption of normality of 

data, a high level of correlation among the variables is a requirement to do away with the spurious 

model. 

The hypothesis was rejected since significant partial mediation occurred after Sobel's z-value of .339 

resulted in a p-value less than 0.05. Thus, the connection between teacher communication behavior 

(IV) and science-related attitudes of the students (DV) has been significantly reduced by the 

involvement of classroom climate acting as the mediating variable. Thus, the graph shows that .419 is 

reduced to .403 in the following regression result. 

From the graph above, significant mediation occurs when ninety-five (95%) percent is achieved as the 

confidence interval. It carries a less standard error (se) of 0.0701 as attained by subtracting the lower 

limit of 0.3402 from the upper limit of 0.4805 and dividing the difference on the constant number of 

3.92. The small standard estimates have computed the precision of the coefficient estimate. The rule is 

formulated this way: the smaller the standard error, the more precise the estimate. 
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The computed total effect of .419 is described as the raw correlation between teacher communication 

behavior (IV) and science-related attitude (DV). The direct effect of .403 is the size of the correlation 

between teacher communication behavior (IV), and science-related attitudes of the students (DV) with 

the classroom climate (MV) included in the regression. The indirect effect is defined as the equivalent 

amount based from the results obtained from the original correlation between the independent variable 

(IV) as the teacher communication behavior and the dependent variable (DV) or the science-related 

attitudes of the students that now goes through the association of the third variable known as the 

mediator to the dependent variable (a*b) where "a" refers to the path between independent variable 

(IV) and mediating variable (MV) and" b" refers to the path between the mediating variable (MV) and 

dependent variable (DV). Then, the ratio index is calculated by dividing the indirect effect to the total 

effect, and that 0.108 divided by 0.419 = 0.257 percent. It indicates that there is 25.7 percent of the 

total effect of the IV to the DV that hits the MV, and 25.7 percent of the total effect of IV to the DV 

passes through MV, and 74.3 percent of the overall effect is either directed or mediated by other 

variables which are outside the model.  

Furthermore, Baron and Kenny's (1986) procedures in mediation test of classroom climate have 

confirmed that significant mediation means partial mediation. First regression found that the 

independent variable (teacher communication behavior) has affected the mediator (classroom climate) 

at the beta coefficient of .692 with a significant relationship at a p-value equal to 0.05. Second 

regression indicated that the independent variable (teacher communication behavior) had affected the 

dependent variable (science related attitudes) at the beta coefficient of .419 with a significant 

relationship at a p-value equal to 0.05. Third regression showed that for the mediation to hold, the 

mediator (classroom climate) has affected the dependent variable (science-related attitudes) at beta 

coefficient value of .249 with a significant relationship at a p-value equal to 0.05 

Lastly, the dependent variable (science-related attitudes) is regressed on both the independent (teacher 

communication behavior) and the mediating variable (classroom climate). Since the teacher 

communication behavior coefficient has been reduced from .419 to .403, it is still significant. Thus, 

partial mediation of the classroom climate on the relationship between teacher communication and 

students' science-related attitudes is achieved. 

Sobel Z-test value of 0.339846 has a probability value of 0.000 significance lower than the 0.05 level 

of significance. As a result, significant mediation has been determined. Thus, hypothesis 1 of this 

study is rejected. There is a significant mediation of classroom climate on the relationship between 

teacher communication behavior and science-related attitudes of the students. However, since it is 

only considered a partial mediation, it is not claimed that classroom climate was the very reason 

teacher communication behavior can affect students' science-related attitudes. 

4. DISCUSSIONS 

The discussion of findings of the study is centered on the major research hypothesis directing the 

study: 

there is no significant relationship between teacher communication behavior and the science-related 

attitude of the students, there is no significant relationship between teacher communication behavior 

and classroom climate, there is no significant relationship between classroom climate and science-

related attitudes of the students and classroom climate has no mediating effect on the relationship 

between teacher communication behavior and science-related attitude of the students. 

The test of the relationship between teacher communication behavior and science-related attitudes of 

the students revealed a significant relationship between teacher communication behavior and the 

students' science-related attitudes. This implies that teacher communication behavior is correlated to 

the science-related attitudes of the students. In other words, the increase in teacher communication 

behavior would also likely increase the science-related attitudes of the students. This conforms to the 

result of Vigna (2018), proving that non-verbal and other body movements can be defined as a form 

of communication with spoken written language and body expressions to convey messages to the 

intended audience. Ferguson (2013) confirmed this, claiming that praise is a good technique or 

approach that leads to positive behavior and a management tool. Han & Tosten (2016) proved that 

teachers made sure that the students feel belongingness in approaching them through non-verbal 
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support such as body language, proximity, and giving thumbs-up to transmit good communication and 

interaction within the classroom climate.Furthermore, this study confirms the contention of She & 

Fisher (2000), claiming that in a room where learners observe that their educators show utmost 

aspects in communication in language, written, spoken, and physical activities. This has parallels to 

the result of (Eupena 2012) as seen to have a goal in conducting the study to which the students have 

given an opportunity to learn the science lessons and make it more enjoyable and give meaning to 

what is in reality. 

The relationship between teacher communication behavior and classroom climate revealed an 

interesting connection of all indicators in the classroom climate. It implies that a friendly and healthy 

communication of teacher and students helps uplift the spirit of the room's physical condition. This is 

congruent with the study of Sidelinger et al. (2012), claiming that establishing a good relationship 

starts with the teacher's behavior as he/she sets democratic rules inside the classroom environment. 

With this, students started to build trust and good interpersonal relationships not only with the other 

learners but also with the teacher. In lieu, more students were capable of doing their role in active 

participation inside the classroom instruction. This is further reinforced in the results of Gascoigne 

(2012) proved that teacher communication behavior has a significant effect on classroom climate. In 

congruence to Ratzburg (2010) study, an excellent educator increases the students' interest to promote 

more exemplary scholastic achievements to the students. Moreover, similar results of Torrente (2013), 

especially during the early years of schooling, when teachers have caregiving functions and students 

spend the majority of time with the same teacher; attachment bonds are likely to form. This also 

conforms to Glomo-Narzoles' (2013) findings that strong rapport and positive communication 

behavior lie in the educators' hands as this was part of their responsibility to promote the best 

interpersonal relationship to the learners. 

The test of the relationship between classroom climate and science-related attitudes of the students 

shows a positive and significant relationship between classroom climate and science-related attitudes 

of the students. This means that the classroom climate would also likely increase the science-related 

attitudes of the students. This is anchored to the study of (Ahnert et al., 2012), claimed that it became 

clear that students' relationships with teachers begin to connect with each other's interpersonal culture 

setting inside the learning environment and parallel to the study of Leone (2009) by engaging into 

actual exposure allowing teacher and students to create an opportunity to know each other for mutual 

understanding and respect. Similar findings of Ong et al. (2014) affirm that students who have shown 

an interest in science are more actively participative in science lessons and activities inside the 

classroom environment.  

The mediation analysis reveals that classroom climate partially mediates the relationship between 

teacher communication behavior and science-related attitudes of the students. The partial mediation 

can hardly claim that classroom climate is the very reason teacher communication behavior can 

influence the students' science-related attitudes. This indicates that classroom climate can partly 

explain how teacher communication behavior may change students' attitudes in science classes and 

activities. Regarding students' attitude in science classes in connection to Djigic & Stojiljkovic's 

(2011) findings, the strong bond of the classroom and students in science classes and activities is 

significantly linked to a favorable and friendly classroom plays on students' learning environment and 

attitude and this affects their learning progress and interest. 

5. CONCLUSIONS AND RECOMMENDATION 

The respondents give a high level of classroom climate, high teacher communication behavior, and a 

high level of science-related attitudes. This study confirmed significant relationships among the three 

variables: teacher communication behavior and science-related attitudes of the students, teacher 

communication behavior and classroom climate, and classroom climate and science-related attitudes 

of the students. In case of the mediation, the study revealed that classroom climate partially mediates 

the relationship between teacher communication behavior and students' science-related attitudes. In 

line with this, the singular influence of the two variables on the students' teacher communication 

behavior and science-related attitudes has been established through regression. Hence, the researcher 
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recommends the following for the benefit of all engaging stakeholders after a thorough discussion on 

the study results. It is suggested that students continue their efforts and levels of interest to maintain 

and improve their study performance because there is a consistently high-level perception among 

teacher communication behavior, science-related attitudes of the students, and classroom climate. 

6. RECOMMENDATION FOR FUTURE RESEARCH 

The researcher recommends that future researchers conduct another study exploring the indicators of 

classroom climate on other variables. Consequently, further studies may be conducted in other places 

to explore other variables that affect the students' teacher communication behavior and science-related 

attitudes. 

REFERENCES 

Ahnert, L., Harwardt-Heinecke, E., Kappler, G., Eckstein-M.T., & Milatz, A. (2012). Student–teacher 

relationships and classroom climate in first grade: How do they relate to students’ stress regulation? 

Attachment & Human Development, 14(3), 249–263. https://doi.org/ 10.1080/14616734.2012.673277  

Baron, R. M., & Kenny, D. A. (1986).  The moderator-mediator variable distinction in social psychological 

research: Conceptual, strategic and statistical considerations. Journal of Personality and Social 

Psychology, 51(6), 1173-1182. https://doi.org//10.1037//0022-3514.51.6.1173 

Chrappán, M. &Bencze, R. (2017, July 5). Secondary school students’ attitudes towards science subjects. 

EDULEARN17 Conference. https://doi.org/10.21125/edulearn.2017.1759 

Djigic, G., &Stojiljkovic, S. (2011). Classroom management styles, classroom climate and school achievement. 

International Conference on Education and Educational Psychology, 29(2),819–828. https://doi.org/ 

10.1016/j.sbspro.2011.11.310  

Eupena, R. (2012). Teacher communication behavior: It’s impact to the students’ attitude in learning science. 

IAMURE International Journal of Social Science, 3(10), 771-884.https://doi.org/10.7718/ijss.v3i1.35 

Fajardo, M. T. M., Bacarrissas, P. G., & Castro, H. G. (2019). The effects of interactive Science notebook on 

student teachers’ achievement, study habits, test anxiety, and attitudes towards Physics. Journal of Turkish 

Science Education, 16(1), 62-76.https://doi.org/10.12973/tused.10266a  

Ferguson, M. (2013). Praise: What does the literature say? What are the implications for teachers?.Kairaranga, 

14(2), 35-39.https://files.eric.ed.gov/fulltext/EJ1025643.pdf 

Fernando, A. R., Retumban, J., Tolentino, R., Alzona, A., Santos, F., &Taguba,  

M. (2019, November 7). Level of preparedness of STEM senior high school graduates in taking up engineering 

program: A Philippine setting. Piscataway: The Institute of Electrical and Electronics Engineers, Inc. 

(IEEE). https://ieeexplore.ieee.org/document/9225858 

Gascoigne, C. (2012). Toward an understanding of the relationship between classroom climate and performance 

in postsecondary French: An application of the classroom climate inventory.Foreign Language Annals, 45 

(2),193–202. https://doi.org/10.111/j.1944-9720.2012.01186.x 

Glomo-Narzoles, D.T. (2013). Classroom communication climate and communicative linguistic competence of 

EFL learners. Theory and Practice in Language Studies, 3(3), 404-410.https://doi.org/10.4304/tpls. 

3.3.404-410 

Han, B. &Tosten, R. (2016). In-class teacher-student communication according to high school students’ 

perceptions. New Trends and Issues Proceedings on Humanities and Social Sciences, 11(5), 190 198. 

https://www.academia.edu/35404222/In_class_teacher_student_communication_according_to_high_schoo

l_students_perceptions 

Kapici, H.O. &Ackay, H. (2016). Middle school students’ attitudes toward science, scientists, science teachers 

and classes. Asia-Pacific Forum on Science Learning and Teaching, 17(1), 1-5.https://www.academia.edu/ 

28718908/Middle_school_students_attitudes_toward_science_scientists_science_teachers_and_classes 

Khotimah, R. P., Adnan, M., Che Nidzam, C. A., & Murtiyasa, B. (2021). Science, Mathematics, Engineering, 

and Mathematics (STEM) education in Indonesia: A literature review. Journal of Physics: Conference 

Series, 1776(1), 2-6.http://doi.org/10.1088/1742-6596/1776/1/012028 

Leone, S. (2019). The relationship between classroom climate variables and student achievement [Doctoral 

dissertation, Bowling Green State University]. ProQuest Dissertations Publishing. https://search.proquest. 

com/docview/304832012?accountid=31259 

https://doi.org/10.1037/0022-3514.51.6.1173
http://dx.doi.org/10.21125/edulearn.2017.1759
https://doi.org/
http://doi.org/10.1088/1742-6596/1776/1/012028


The Mediating Effect of Classroom Climate on the Relationship between Teacher Communication 

Behavior and Science-Related Attitudes of the Students 

 

International Journal of Humanities Social Sciences and Education (IJHSSE)                                   Page | 

29 

M. (2019, November 7). Level of preparedness of STEM senior high school graduates in taking up engineering 

program: A Philippine setting. Piscataway: The Institute of Electrical and Electronics Engineers, Inc. 

(IEEE). https://ieeexplore.ieee.org/document/9225858 

Nadirova, A., & Burger, J. (2018). Evaluation of elementary students' attitudes toward science as a result of the 

introduction of an enriched science Curriculum1. Alberta Journal of Educational Research, 54(1), 30-49. 

https://search.proquest.com/docview/228625870?accountid=31259 

Ogena, E. B., Laña, R.D., & Sasota, R. S. (2010, October 5). Performance of Philippine high schools with 

special science curriculum in the 2008 trends in international mathematics and science study (TIMSS-

advanced). 

AcademiaScholar.https://www.academia.edu/416605/PERFORMANCE_OF_PHILIPPINE_HIGH_SCHO

OLS_WITH_SPECIAL_SCIENCE_CURRICULUM_IN_THE_2008_TRENDS_IN_INTERNATIONAL

_MATHEMATICS_ 

Ong, E. T., Mesman, N., &Yeam, K. P. (2014). Exploring attitudes towards science among Malay and 

aboriginal primary students. Journal of Turkish Science Education, 11(3), 21-24. https://doi.org/10.12973/ 

tused.10116a 

Orleans, A.V. (2011). The condition of secondary school Physics education in the Philippines: Recent 

developments and remaining challenges for substantive improvements. The Australian Educational  

Researcher, 34(1), 33-54. https://doi.org/10.1007/BF03216849 

Ozden, H., Cangul, I. N., &Simsek, Y. (2008). Multivariate interpolation functions of higher-order q-Euler 

numbers and their applications. Abstract and Applied Analysis, 2008(1), 1–16. https://doi.org/ 

10.1155/2008/390857  

Ratzburg, S. A. (2010). Classroom management and students' perceptions of classroom climate [Doctoral 

dissertation, Walden University]. Pro Quest Dissertations Publishing. https://www.proquest.com/ 

dissertations-theses/classroom-management-students-perceptions-climate/docview/818718723/se-

2?accountid=31259 

Shah, Z. A., Mahmood, N., & Harrison, C. (2013). Attitude towards science learning: An exploration of 

Pakistani students. Journal of Turkish Science Education, 10(2), 3-8.  https://search.proquest.com/ 

docview/1659748148?accountid=31259 

She, H. & Fisher, D. (2000). The development of a questionnaire to describe science teacher communication 

behavior in Taiwan and Australia. Science Education, 84(6), 706-726. https://www.proquest.com/ 

docview/194957157?accountid=31259 

Sidelinger, R. J., Bolen, D. M., Frisby, B. N., & McMullen, A. L. (2012). Instructor compliance to student 

requests: An examination of student-to-student connectedness as power in the classroom. Communication 

Education, 61(3), 290–308. https://doi.org/10.1080/03634523.2012.666557  

Torrente, C. (2013). The classroom as a complex system: Classroom climates and teacher-child relationships 

and their impacts on girls' and boys' socio-emotional and academic development [Doctoral dissertation, 

New York University]. ProQuest Dissertation Publishing.https://www.proquest.com/docview/14177 

57446?accountid=31259 

Vanderstoep, S. W., & Johnston, D. D. (2009). Research methods for everyday life blending qualitative and 

quantitative approaches. Oxford University Press. https://is.muni.cz/el/1423/podzim2017/POL181/um/ 

vanderstoep_johnston-research_methods_for_everyday_life.pdf 

Vigna, K. L. (2018). Communication strategies of veteran teachers [Doctoral dissertation, Saint Mary’s College 

of California]. ProQuest Dissertation Publishing.https://search.proquest.com/docview/2124408019? 

accountid=31259 

 

 

 

 

 

 

 

 

https://ieeexplore.ieee.org/document/9225858
https://search.proquest.com/docview/228625870?accountid=31259
https://doi.org/10.1007/BF03216849
https://doi.org/%2010.1155/2008/390857
https://doi.org/%2010.1155/2008/390857
https://doi.org/%2010.1155/2008/390857
https://www.proquest.com/
https://search.proquest.com/
https://www.proquest.com/
http://www.proquest.com/
https://is.muni.cz/el/
https://search.proquest.com/docview/2124408019?%20accountid=31259
https://search.proquest.com/docview/2124408019?%20accountid=31259
https://search.proquest.com/docview/2124408019?%20accountid=31259


The Mediating Effect of Classroom Climate on the Relationship between Teacher Communication 

Behavior and Science-Related Attitudes of the Students 

 

International Journal of Humanities Social Sciences and Education (IJHSSE)                                 Page | 30 

 

 

 

 

AUTHORS’ BIOGRAPHY 

Richie May A. Ramos, is a graduate of Bachelor of Secondary Education major in 

Biological Science at the University of Mindanao, Matina Campus, Davao City, 

Philippines. She is currently pursuing her master’s degree in Teaching Science at 

the University of Mindanao, Professional Schools, Matina Campus, Davao City, 

Philippines. She is a former part-time Science laboratory custodian from 2017-

2019 and has been teaching in the Senior High School department of the University 

of Mindanao, Bolton Campus, Davao City as a full-time faculty member handling 

science and research subjects.  

Dr. Gina Fe G. Israel, graduated with the following degrees of Bachelor of 

Secondary Education major in General Science, Master of Arts in Education major 

in Administration and Supervision, Master of Arts in Education major in Teaching 

Science and Doctor of Education major in Educational Management at the 

University of Mindanao. She is currently the Dean of College from University of 

Mindanao-Tagum and a faculty member of the University of Mindanao 

Professional Schools, Matina Campus, Davao City, Philippines. She is a former 

National President of Philippine League of Labor Management, Inc. from year 2013-2015 and was re-

elected as President from year 2015-2017. She is currently pursuing her Juris Doctor at St. Mary’s 

College of Tagum, Inc. 

 

Citation: RICHIE MAY A. RAMOS & GINA FE G. ISRAEL, EdD. "The Mediating Effect of Classroom Climate 

on the Relationship between Teacher Communication Behavior and Science-Related Attitudes of the Students” 

International Journal of Humanities Social Sciences and Education (IJHSSE), vol 9, no. 1, 2022, pp. 21-30.  

doi: https://doi.org/10.20431/2349- 0381.0901003. 

Copyright: © 2022 Authors. This is an open-access article distributed under the terms of the Creative 

Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 

provided the original author and source are credited. 

 


