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Abstract: This research aimed at identifying the influence of active involvement on blended
learning for Statistics course on the learning outcomes of Physics pre-service teacher. This
research also attempted to depict the benefits and challenges during the implementation
of blended learning in the higher education context, particularly the implementation of
blended learning for Statistics course among Physics pre-service teachers. The sample of
this research was the entire students of Physics education department who attended
Statistics course in the Fifth semester. Based on the results of the research, the active
involvement of Physics pre-service teachers during blended learning session on Statistics
course contributes as much as 56.5%. While the correlation equation obtained was Y=
44.509 + 0.503 X. The average responses of blended learning given by the Physics pre-
service teacher on Statistics course was 81.5%. The implementation of blended learning for
Statistics course improves the active involvement of Physics pre-service teachers.
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Introduction

The emergence of industrial revolution 4.0 provokes a significant influence on the education
aspect. Preparing pre-service teachers with the ability to master ICT is essentially substantial. These
days, an ICT-based learning approach, starting from the elementary school to higher education, is
inevitable. The implementation of an ICT-based learning approach during the learning process by
lecturers is highly required, particularly in Faculty of Teacher’s Training and Education to provide a
qualified learning and prospective graduate (Santoso, Yusro, Malawi, Hanif, & Kokotiasa, 2019). In the
industrial revolution 4.0, preparing Physics pre-service teachers with the ability to master ICT offers
them a wide opportunity to compete to pursue their professional career (Yusro, 2018).

A rapid development of technology these days offers an abundant opportunity of innovation
and improvement for the aspect of education (Muis & Bahri, 2018). Through the application of
technology, it creates a more efficient and effective learning process. Recently, the application of
technology in the education aspect, particularly blended learning, starting from the elementary school
to higher education is significantly increasing (Jeffrey, Milne, Suddaby, & Higgins, 2014). This condition
is supported by the proof that blended learning is better than online classroom or face-to-face meeting
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(Kim, Bonk, & Oh, 2008; Kirna, 2014; Kusni, 2010; Mendez & Gonzalez, 2011; Murni & Hodijah, 2016;
Sofiana, 2015).

The application of blended learning during Statistics course for Physics pre-service teacher was
started on the academic year 2019/2020. This is in line with the previous online learning program
which was funded by SPADA grant scheme for Basic Physics course (Hudha et al., 2018). The program
was remarkably implemented and obtained a positive response from the students. In addition, the
supplementary facilities for supporting the implementation of blended learning have satisfied the
minimum standard and thus, the blended learning could be implemented during the learning process
on the odd semester of 2019/2020 academic year. Combining face-to-face learning approach and
online learning offer a noteworthy opportunity for students to study and acquire information
(Alammary, Sheard, & Carbone, 2014; Jeffrey et al., 2014). Active learning is a primary objective of the
blended learning implementation (McCray, 2000). A hybridization is a concept carried out to combine
both face-to-face conventional learning and online classroom. Blended learning offers an easy channel
for both teacher and student to have flexible communication and information sharing, either in the
classroom or the outside classroom (Divayana, 2017).

The implementation of blended learning is remarkably relevant in the context of higher
education. It is in line with the research results conducted by (Lépez-Pérez, Pérez-Lépez, & Rodriguez-
Ariza, 2011; Porter & Graham, 2016; Porter, Graham, Spring, & Welch, 2014; Vaughan, 2007). The
implementation of blended learning requires a central and sharp focus of teacher to balance both
online learning and conventional face-to-face learning (Jeffrey et al., 2014). However, as a matter of
fact, blended learning is rarely implemented for Statistics course that plays an essential role of research
proposal writing and thesis writing.

Blended learning offers an opportunity to improve student’s active involvement in the learning
process (Mubarok, 2015; Purwitasari, Astawa, & Sudiarta, 2019; Widiyanto, 2015). Student’s active
involvement during the learning process represents a considerable interaction (Effendi, 2016). The
considerable interaction of students creates a more conducive learning situation and thus, each
student is able to show their ability optimally. Therefore, the combination of face-to-face learning and
online learning within the blended learning implementation is expected to be able to improve active
involvement of Physics pre-service teacher.

This research took Statistics course since it is one of the essential research skill courses that is
obligatory to be taken by Physics pre-service teachers. In addition, it is based on the curriculum on the
Academic Guidebook 2017. Statistics course for Physics pre-service teachers is expected to assist them
in writing their research proposal as well as their thesis writing in the end of academic term (Afifah &
Wicaksana, 2017; Subekti, Untarti, & Muhammad, 2016). In addition, Statistics course is beneficial for
them when they serve as a teacher later, particularly when dealing with data of action research. The
desired objective of Statistics course for Physics pre-service teachers is to prepare the students the
ability to conduct a research related to Physics education in the form of studies and evaluation of
Physics learning by using quantitative and/or qualitative procedure to create a problem-solving related
to Physics learning issues and is reported in the form of scientific paper. According to the desired
objective above, Statistics plays as an essential role for Physics pre-service teacher since it offers the
students the ability about mathematical communication (Subekti et al., 2016).

This present research aimed at describing the influence of active involvement exhibited by
Physics pre-service teachers in attending a blended learning session on Statistics course on the learning
outcomes. In addition to identify the influence of the active involvement, this research results intends
to provide a depiction regarding the implementation of blended learning during Statistics course that
includes: the aspect of student’s response and the challenge and obstacle of blended learning. It
further aimed at obtaining an actual depiction of blended learning implementation from the
perspective of students (Physics pre-service teachers), how uncomplicated the students when learning
through blended learning as well as the interaction established between the lecturer and students.
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Method

This research was conducted on Physics pre-service teachers who attended Statistic course on
the odd semester of the 2019/2020 academic year. The sample of this research was the entire students
who attended Statistics course and it involved 13 students. To obtain a data regarding the active
involvement of students during the learning, it took an attending data of students within e-learning
and face-to-face learning in the classroom. The e-learning feature used in this study accommodates
the lecturers to obtain reports on student activities during the lecture sessions. The response related
to statistical learning using blended learning was obtained from a questionnaire given to students at
the end of the lecture sessions.

Statistics tests in this study employed simple regression and correlation (Draper & Smith, 1998;
Seber & Lee, 2012).The data analysis of the relationship and the effect of active involvement of Physics
pre-service teacher in blended learning activities on learning outcomes was carried out by using IBM
SPSS 24 (Field, 2009; Liu, Kuang, Gong, & Hou, 2003). Where this analysis was intended to determine
whether there is an influence on the active involvement of Physics pre-service teachers on the learning
outcomes of Statistics course. Additionally, it intended to find out how much the contribution of active
involvement of Physics pre-service teachers in blended learning activities towards the learning
outcomes of Statistics course, and further formulated a correlation equation.

Results and Discussion

The data about the active involvement of Physics pre-service teachers in the blended learning
activities in Statistics course during the odd semester of the 2019/2020 academic year was obtained
from a combination of e-learning session and face-to-face session. The data about learning outcomes
of Physics pre-service teachers in this research was the final score before it was converted into the A-
E scale. The active involvement of Physics pre-service teachers in the implementation of blended
learning was reflected in the reports obtained from the moddle-based e-learning system, where it
automatically generated reports of how many times students attended e-learning session. In addition,
the active involvement of Physics pre-service teachers wa also reflected in the collection of
independent assignments in the form of a study of statistical data in the thesis/final project that was
obtained from the library. Punctuality of students in collecting assignments, as well as activities in
discussion forums in the moodle system were also taken into account as the research data.

The activity covered an access to teaching material resources prepared by lecturers in each
meeting in e-learning session. In detail, the report results that were exported from the system related
to the active involvement of Physisc pre-service teachers on the e-learning session was reflected as
shown in Figure 1.

Statistics course session through blended learning demands Physics pre-service teacher to be
disciplined on the time that has been arranged before, particularly in the online learning session. In
addition to obtaining a lesson material delivery and discussion with the lecturer, the students were
asked to conduct uncomplicated examination on the statistical data of the unpublished under-
graduate’s thesis/thesis/final project in the university library. Such activity offers a direct experience
how to practice statistical analysis and examination procedures they obtained during the course
session. In addition, it allows the students to think critically and perform scientific attitude. This activity
that was combined by e-learning session demanded Physics pre-service teacher to have active
involvement during the entire course session. According to the examination conducted by Physics pre-
service teachers, most of the statistical analysis used by students in the undergraduate’s thesis/final
project (as much as 90%) was parametric statistical testing. Non-parametric statistical testing was
rarely used by the students during the undergraduate’s thesis writing or final project. This is due to
that Statistics played a role as primary procedure to assist students in making decision regarding
research hypothesis.

The Table 1 illustrates the learning outcomes and the active involvement score of Physics pre-
service teacher during blended learning session on Statistics course.
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Figure 1. The Statistics Results of Students Attendance on the E-learning Session

Table 1. The learning outcomes and the active involvement score of Physics pre-service teacher

No Respondent Active Involvement Score Learning Outcomes
1. 65 81.6
2. 76 82
3. 88.5 82
4. 44 55
5. 65 80.8
6. 70.5 83.3
7. 60 80.4
8. 78 81.6
9. 75.5 81
10. 81 84.2
11. 68 80.6
12. 65 79
13. 65 80

The data of the research results that are presented in Table 1 were then process and analyzed
by using IBM SPSS 24. Statistical testing was conducted to identify the influence and relationship of
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the active involvement exhibited by Physics pre-service teacher on blended learning session toward
the learning outcomes of Statistics course. Table 2 illustrates the results of correlation by using IBM
SPSS 24.

Table 2. Output correlations Generated from IBM SPPS 24

Correlations

Active Involvement Learning Outcomes

Active Involvement  Pearson Correlation 1 752"
Sig. (2-tailed) .003
Sum of Squares and Cross-products 1483.308 746.412
Covariance 123.609 62.201
N 13 13

Learning Outcomes  Pearson Correlation .752™ 1
Sig. (2-tailed) .003
Sum of Squares and Cross-products 746.412 664.252
Covariance 62.201 55.354
N 13 13

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

According to Table 2 above, the correlation value Sig (2-tailed = 0,003) < % a (0,025). It further
means that the Ho was rejected. Thus, there is a positive correlation between the active involvement
of Physics pre-service teachers on blended learning session on the learning outcomes of Statistics
course. It signifies that the more the Physics pre-service teachers actively involve on the learning
process, the higher learning outcomes they obtain. Furthermore, to identify the influence between the
active involvement of Physics pre-service teacher on the learning outcomes of Statistics course, it is
presented in the following Table 3.

Table 3. Model Summary output IBM SPSS 24

Model Summary
Model R R Square Adjusted R Square Std. Error of the Estimate
1 .752° .565 .526 5.1226
a. Predictors: (Constant), Active involvement

Table 3 presenting Model Summary that indicates a value of R=0.751 as the obtained value of
correlation coefficient. Meanwhile, the R Square value obtained was 0.565 or it can further mean that
the contribution of the active involvement of Physics pre-service teacher on blended learning session
was 56.5% on the learning outcomes of Statistics course. Students merely understood that the process
of e-learning session is limited to downloading lesson material and uploading the assignment only (Ali,
2007). Thus, the contribution of the active involvement of Physics pre-service teachers during this
research was moderately significant. In general, blended learning demands students to be
independent in the learning process (Wijaya, Suweken, & Mertasari, 2017). The independent learning
in this context does not mean that the students learn by themselves without any direction, but it
means that the students show a sufficient awareness and consciousness in the learning process.
Furthermore, it needs to be emphasized that blended learning is different from online learning.
Blended learning comprises of both online learning session and conventional face-to-face session in a
balance portion (Jeffrey et al., 2014; Kim et al., 2008).

According to table 4, it obtained the value of Sig (0,03) < a (0,05). Thus, it further means that Ho
was rejected. The results signify that there is a linear correlation between the active involvement of
Physics pre-service teachers and the learning outcomes of Statistics course. Based on Table 5, it
obtained a correlation equation model of Y= 44.509 + 0.503 X. In addition to the active involvement of
Physics pre-service teachers, there is another factor that influences the learning outcomes of Statistics
course with a percentage of 44.5%.
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Table 4. ANOVA output IBM SPPS 24

ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 375.600 1 375.600 14.313 .003°
Residual 288.652 11 26.241
Total 664.252 12

a. Dependent Variable: Learning Outcomes
b. Predictors: (Constant), Active Involvement

Tabel 5. Coefficients Output SPSS 24

Coefficients?
Unstandardized Coefficients Standardized Coefficients

Model B Std. Error Beta t Sig.
1 (Constant) 44,509 9.317 4777  .001
Keaktifan .503 .133 .752 3.783 .003

a. Dependent Variable: Learning Outcomes

The responses given by the Physics pre-service teachers regarding blended learning session on
Statistics course are summarized into three major aspects. They are: (1) the ease of learning aspect;
(2) the attractiveness learning process aspect; and (3) the ease of interaction aspect. The ease of
learning aspect in blended learning session for Statistics course obtained a percentage of 80.67%. the
attractiveness learning process aspect in blended learning session for Statistics course obtained a
percentage of 82.35%. While, the ease of interaction aspect in blended learning for Statistics course
obtained a percentage of 81.48%. To be able to conduct blended learning session, teachers need to
take into account the infrastructure aspects, particularly the internet connection that highly influences
to the process of online learning session (Okaz, 2015; Porter & Graham, 2016). Further-more, in terms
of graphical presentation, the responses given by Physics pre-service teachers is illustrated in Figure 2.

83
82,5
82
81,5
81
80,5

80

79,5

Student Response

M The ease of learning aspect B The attractiveness learning process aspect

M The ease of interaction aspect

Figure 2. The Responses Given by Physics Pre-service Teachers on Blended Learning Session for Statistics
Course

Based on the Figure 2, the ease of learning aspect obtained the lowest responses from the
Physics pre-service teacher compare to the other aspects. This is because blended learning is rela-tively
new learning procedure for the Physics pre-service teacher. They encountered some obstacles in the
beginning of learning session. The obstacles were related to the access to e-learning and the access to
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resources. Some students were also difficult to send and upload the assignments within e-learning
platform. However, as time went by, the Physics pre-service teachers were accustomed to learn with
blended learning procedure. Basically, the online learning session in blended learning session assists
both the lecturer and students in terms of space and time limitation during the face-to-face session.
The preparation of the infrastructures and human resources, from both the lecturer and students,
contribute the learning process (Garrison & Vaughan, 2008).

Conclusion

Based on the results of the research, the active involvement of Physics pre-service teachers
during blended learning session on Statistics course contributes as much as 56.5%. While the
correlation equation obtained was Y= 44.509 + 0.503 X. The average responses of blended learning
given by the Physics pre-service teacher on Statistics course was 81.5%. The responses cover three
aspects of assessment. Initial education in the beginning of the course is expected to be able to
increase the understanding of students about e-learning implementation. Last but not least, the
Physics pre-service teachers in this research were contended in the implementation of blended
learning for Statistics course; it is further indicated by the responses given after the learning.
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