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Online learning has become a solution in the field of education lately. Statistics
is one of the subjects students must take at the university level. Learning
statistics takes work for students. Based on the author's investigation, there are
three obstacles to students in online learning: the constraints of students in
understanding the material, the online learning process, and the assignment
process. The sample in this study is a student with an Indonesian worker
background in Taiwan, where they study online at night. Since an appropriate
online learning method is needed to achieve student success, this study
analyzes three online learning methods: conventional online learning,
conventional flipping classes in online learning, and innovative flipped
classrooms in online learning. This study investigates the three learning
methods' results in differences in gender, job, and age. The results obtained
indicate that there are significant differences in student learning outcomes in
the three sample groups. Further analysis showed that the innovation of flipped
classrooms in online learning significantly differs from the other two learning
methods. Based on the type of job, there are differences in student learning
outcomes taught in the conventional flipped classroom in online learning. It
was also seen in the analysis of combining all student learning outcomes taught
with online learning that there were differences in student learning outcomes
regarding the job. A household assistant is better than a factory worker because
students who work as household assistants have more flexible time to watch
videos and repeat them than those who work as factory workers.
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1. INTRODUCTION
Online learning has beco

me one of the solutions for many universities in various

countries. Indonesia has legalized the distance class. By legally acknowledging online-based
learning in Indonesia has many positive impacts on many students who have financial, time,
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and other limitations. This online learning can make it easier for students to learn. They don't
need to come into class to learn, and they can know wherever they are. Online learning is
beneficial for many students who wish to continue to college but have limited costs, and they
can work while in college. As in Taiwan, many Indonesian workers still have a high
determination to continue their studies here. Most of them work as household assistants and
workers in factories. This research needs to be conducted to determine the best learning
method for overcoming students' online learning problems (learning outcomes). The
students' issues include understanding the material, issues in the online learning process, and
assignment problems. Researchers try to use flipped classroom learning because it is
considered capable of helping students who do not have enough time and are in different
places. While on the other hand, they all have a high motivation to get a bachelor's degree.

Online-based learning still has obstacles for students in understanding statistical
material. Ramadoni and Hafiz (2022) said that many students have difficulty learning
statistics online in terms of topics, processes, and assignments. Another study conducted by
Zusmelia and Ramadoni (2017) in the city of Padang also revealed that mathematics learning
was not liked by 70% of Junior High School, Senior High School, and University level
students. Many students who do not like learning mathematics make many researchers who
conduct experiments to solve this problem. Since we know that learning mathematics is
essential to understand by all students at every level, particularly in statistical subjects, these
subjects are mandatory for all undergraduate students in Indonesia. This knowledge is
beneficial for research that students must do to complete their degrees. This is in line with
research by Zheng et al. (2020), which revealed that three factors that influence online
learning are students, instructors, and courses. And a study conducted by Viano (2018) also
revealed that there are factors that influence the success of online learning, namely: learning
materials, technological skills, skills for learning.

This is the background of researchers conducting experiments on Taiwan Open
University students using Flipped Classroom in online learning. Flipped classroom learning
is an exchange of learning process between in class and out class time. Students will learn
basic knowledge by themselves in the out-class, while in-class stage, students will focus on
classroom interaction (Bergmann & Sams, 2012).

Several other studies also revealed about online learning flipped classroom
conducted by Wang (2019) maintains that Flipped Classroom learning can facilitate learning
that is easily arranged by students, increase student involvement in learning and improve
student learning outcomes. Sojayapan and Khlaisang (2020) said that group learning using
the flipped classroom method could improve student learning outcomes. Zhu et al. (2020)
said that flipped classrooms use shows promising results for the improvement of student
learning outcomes and independent learning abilities. Murillo-Zamorano et al. (2019)
maintains that flipped classrooms positively impacted students’ knowledge, skills,
involvement, and satisfaction in learning (Wilson et al., 2019). This study says no significant
difference between flipped classrooms and didactic methods with active learning. Flipped
classroom learning's weakness is students' uncontrolled learning in mathematics, especially
at the learning stage outside the classrooms (Lo et al., 2018). That is why researchers want
integrated peer-tutoring video activities.

Wang (2017) reveal that a good learning management system in online learning
flipped classrooms will improve learning outcomes. Therefore, in this study, a design of
three learning models was carried out. In this study, three sample groups were taken. The
first class is taught using online-based learning in a conventional manner. Conventional
classes are taught like how online teachers teach as usual, where the teacher provides a
complete explanation of the material. The second class is taught using online-based learning
by applying a conventional flipped classroom. Conventional flipped classroom where the
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teacher provides an explanation video before class and discusses statistical questions in class.
The third class is conducted using online-based learning by applying learning innovations to
the flipped classroom method. The innovations carried out in the innovation flipped
classroom are group learning, students make video tutoring, online discussions, learning
using skype, class presentations and discussion questions.

2. METHOD
2.1.  Setting and Participants

In this study, three groups of samples were performed. The first class is taught using
conventional online learning (COL). The second class is taught using flipped classroom in
online learning (CFCOL). The third class is conducted using innovations flipped classroom
in Online Learning (IFCOL). This research was conducted in September-December 2018 for
online-based learning in the conventional way of 39 students, February-May 2019 for online-
based learning by applying conventional flipped classrooms to 21 students, and September-
December 2019 for online-based learning by using learning innovations on the flipped
classroom method for 26 students. All students in online learning are Indonesian workers in
Taiwan. Sometimes, students cannot be too focused on learning when online because some
are still working. Although the time taken to study is at 22.00-24.00 Taiwan time in each
meeting, some people are still working. So, the solution that can solve it is in groups. With
groups, students can develop their abilities, utilize the time they feel is right to learn together
outside learning, and help each other in understanding the material. Online learning using
Skype application is held every week nine times and face-to-face in class twice in Taipei. At
this learning stage, the focus is on online learning design, where classroom learning means
online learning using Skype and other steps before and after learning using Skype.

2.2.  Experimental Design

This study has a learning design that is described in the experimental design are seen
in Figure 1 as follows.

Teaching Method:
Age
Contl . COL, Leaming
Gender Expl. CFCOL, Outcomes
Exp2. IFCOL
Job

Figure 1. Experimental design

The name of experimental research is post-test only group design. In this study, it is
assumed that all students have the same ability because all students in the three sample
groups have never taken statistics courses, and all students are freshmen. In this study, the
students' learning outcomes were taken, and differences were seen based on Age, Gender,
and Job. This test was carried out against age because online learning students' age variation
ranged from 20-42 years. This research examines gender because management students
taught online have gender differences that are considered to have differences in learning
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outcomes and learning abilities. This study also challenges in terms of jobs because the
online-based learning process and work in Taiwan have different and uncertain times with
each other, so researchers consider testing the differences in work important.

2.3. Instruments

In online learning, there is some equipment that students must have in learning
provided by the university is Skype Application. While equipment that must be provided by
students themselves in learning is laptops, smartphones, internet, textbooks, and worksheets.
While some of the equipment added by researchers are videos, power points, student
assessment sheets (learning outcomes, assignments, performance, activity, etc.). The final
test questions given consist of 7 questions in essay form.

2.4. Research Procedures

Next explain the research procedures of learning for each method used in three
classes:
a. Online based learning in a conventional method.
1) Classroom Online Learning
a) Explanation of the objectives and material discussed.
b) Explanation of material by the teacher.
c) Provide opportunities for students to ask questions.
d) Practice solves questions in textbooks in groups.
2) After Learning in Online Learning Class
a) Students doing homework.
b) Online discussion using social media.
b. Online-based learning by applying conventional flipped classroom.
1) Before Learning in Online Learning Class
a) Students watch a video provided by the teacher.
b) Students make 5 important points from videos and one question.
c) Online discussion using social media.
2) Classroom Online Learning
a) Explanation of the objectives and material discussed.
b) Explanation of important points by the teacher.
c) Provide opportunities for students to ask questions.
d) Practice solves questions in textbooks in groups.
c. Online-based learning by applying learning innovations to the flipped classroom method.
1) Before Learning in Online Learning Class
a) Group discussion: The teacher divides students into eight groups.

b) Students make a short video about the explanation of the material in each section
(see Figure 2).
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Figure 2. Students recording explanatory videos in a variety of ways

c) The group provide 5 statistics questions with the answer.
d) Online discussion: Each student uploads their part explanation video in the class

(see Figure 3).
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Figure 3. Student online discussion of less understood learning

e) Students’ feedback: Other groups must watch videos, make important points in
their notebooks, and give comment about their classmate’s videos (see Figure

4).
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Figure 4. Students feedback from classmates videos

2) Classroom Online Learning
a) Teacher explained important parts that need to be added and emphasized (see
Figure 5).

Figure 5. Teacher's explanation of important things in online learning (face-to-face online)

b) Teacher opens the opportunity for students to convey their questions about the
topic of learning.

c) The presentation group provide 5 statistics questions given to other groups to
discuss and Practice solve guestions in textbooks in groups (see Figure 6).
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Figure 6. Students in group presentations discussing questions

3. RESULT AND DISCUSSION
3.1. Result
3.1.1. Learning outcomes of the three methods are not same

Based on the analysis conducted using SPSS with the ANOVA test, the results
obtained are seen in Table 1 as follows.

Table 1. Comparison of three methods of learning in online learning

N MS F P

Method 1 (COL) 38 78.21 0.062 0.016%
Method 2 (CFCOL) 19 75.95
Method 3 (IFCOL) 24 84.79
Total 81 79.63

* p< 0.05, ** p< 0.01.

Based on the Table 1, we can see that the three learning methods are significantly
different. In other words, Ho is rejected, then there is a significant difference between
conventional online learning, conventional online learning of flipped classroom, and online
innovation learning of flipped classroom with oo = 0.016". After that, the post hoc test is
performed to see the differences that occur between classes, the results obtained as shown in
the following Table 2.

Table 2. Post hoc test to see the comparison of each method used

Method 1 Method 2 Method 3
(COL) (CEFCOL) (IFCOL)
Method 1 (COL) 1.000
Method 2 (CFCOL) 0.447 1.000
Method 3 (IFCOL) 0.019* 0.008** 1.000

* p< 0.05, ** p< 0.01.

Based on the Table 2, we can see no significant difference between conventional
online learning and conventional online learning of flipped classrooms with o= 0.447. While
learning by using online innovation, learning of flipped classroom is significantly different
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from the other two methods (conventional online learning and conventional online learning
of flipped classroom) with a = 0.019™ and o = 0.008™", respectively.

3.1.2. The learning outcomes of the three methods are not the same in terms of gender

Based on the analysis conducted using SPSS with the One-Way ANOVA test, the
results obtained are seen in Table 3 as follows.

Table 3. Differences in learning outcomes of the three methods used seen from gender
Method 1: COL Method 2: CFCOL  Method 3: IFCOL

Gender
N MS N MS N MS
Male 12 75.50 2 48.50 4 80.75
Female 26 79.46 17 79.18 20 85.60
Total 38 78.21 19 75.95 24 84.79
Gender Method 1: COL Method 2: CFCOL  Method 3: IFCOL
F 0.558 0.000 0.725
p 0.275 0.003 0.113

* < 0.05, ** p< 0.01.

Table 3 show that in method one, the number of males is 12 people and female is 26
people, with an average of 75.50 and 79.46 respectively. The data obtained by gender in
method 1 is homogeneous. There is no significant difference between males and females by
using method 1 with a = 0.275. Whereas in Method 2, there were 2 males and 17 females,
with an average of 48.50 and 79.18, respectively. Data obtained by gender in method 2 is
not homogeneous. And in method 3 with 4 males and 20 females, with an average of 80.75
and 85.60, respectively. The data obtained by gender in method 3 is homogeneous. And the
conclusion there is no significant difference between male and female by using method 3
with o =0.113.

3.1.3. The learning outcomes of the three methods are not the same in terms of job

Based on the analysis conducted using SPSS with the One-Way ANOVA test, the
results obtained are seen in Table 4 as follows.

Table 4. Differences in learning outcomes of the three methods used seen from job
Method 1: COL  Method 2: CFCOL Method 3: IFCOL

Job
N MS N MS N MS
Household Assistant 21 79.14 11 83.09 13 85.62
Factory Worker 17 77.06 8 66.13 11 83.82
Total 38 78.21 19 75.95 24 84.79
Job Method 1: COL  Method 2: CFCOL Method 3: IFCOL
F 0.415 0.082 0.858
p 0.541 0.010™ 0.442

* p< 0.05, ** p< 0.01.
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Table 4 show that in method 1 there are 21 household assistants and 17 factory
workers, with an average of 79.14 and 77.06, respectively. The data obtained based on the
job in method 1 is homogeneous. And conclusion, there is no significant difference between
a household assistant and a factory worker using method 1 with o = 0.541. Whereas in
Method 2, there were 11 household assistants and 8 factory workers, with an average of
83.09 and 66.13, respectively. The data obtained based on the job in method 2 is
homogeneous.

And in conclusion, there is a significant difference between household assistants and
factory workers by using method 2 with o = 0.010™. And in mothod 3 with 13 household
assistants and 11 factory workers, with an average of 85.62 and 83.82, respectively. The data
obtained by gender in method 3 is homogeneous. There is no significant difference between
household assistants and factory workers using method 3 with a = 0.442.

3.1.4. The learning outcomes of the three methods are not the same in terms of age

Based on the analysis conducted using SPSS with the ANOVA test, the results
obtained are seen in Table 5 as follows.

Table 5. Differences in learning outcomes of the three methods used seen from age
Method 1: COL Method 2: CFCOL Method 3: IFCOL

Age
N MS N MS N MS
<= 25 years 17 76.53 12 73.92 14 86.57
>= 26 years 21 79.57 7 79.43 10 82.30
Total 38 78.21 19 75.95 24 84.79
Age Method 1: COL Method 2: CFCOL Method 3: IFCOL
F 0.343 0.128 0.535
p 0.371 0.456 0.062

* p< 0.05, ** p< 0.01.

In method 1 the number of small-age students is equal to 25 years, as many as 17
people, and students of older age are equal to 26 years as many as 21 people (see Table 5).
The average of each learning outcome is 76.53 and 79.57. Whereas in method 2 (see Table
5), with the number of small students equaling 25 years by 12 people and students aged
greater than 26 years were 7 people. The average of each learning outcome is 73.92 and
79.43. And in method 3 (see Table 5), with the number of small students equal to 25 years
as many as 14 people and students aged greater than 26 years were 10 people. The average
of each learning outcomes is 86.57 and 82.30.

All data obtained based on method 1, method 2, and method 3are homogeneous. And
the conclusion there is no significant difference between students of different ages using
method 1 with a. = 0.371, method 2 with o = 0.456 and method 3 with o= 0.062.

3.1.5. The learning outcomes of the online learning are not the same in terms of
gender, job and Age

Based on an analysis of all students who study online learning based on gender
classification, the results can be seen in Table 6, as follows.
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Table 6. Learning outcomes by online learning viewed from gender, job and age

Criteria N MS F p
Male 18 73.67
. .01
Gender Female 63 g3z 0B 00
Household Assistant 45 81.98
Job 0.05 0.03*
Factory Worker 36 76.69
<= 25 years 43 79.07
Age 0.08 0.63
>= 26 years 38 80.26

* p< 0.05, ** p< 0.01.

Table 6 show that for all students who learn by online learning based on job
classification. The number of male students is 18 students and 63 female students, with 73.67
and 81.33, respectively. Data obtained by gender is not homogeneous. So, it can't be used.

Table 6 show that that the number of students who work as household assistants is
45 people and factory workers are 36 people, with an average of 81.98 and 76.69,
respectively. Data obtained by a job is not homogeneous. And the conclusion there is a
significant difference between students who work as household assistants and factory
workers using online learning with o = 0.03",

Table 6 can be analyzed for all students who study online learning based on age
classification. The number of small-age students is equal to 25 years, as many as 43 people
and students aged greater than 26 years are 38 people. The average of respectively 79.07 and
80.26. Data obtained based on age are homogeneous. And the conclusion there is no
significant difference between students of different ages using online learning with a = 0.63.

3.2. Discussion

In this study, online learning using conventional flipped classrooms is no different
from conventional online. This is caused by the absence of control over students outside the
classroom. This was also expressed by Elledge et al. (2018) that there was no difference
between learning with flipped classroom and didactic learning. But students prefer learning
flipped classrooms because it can increase broader knowledge by using e-learning. And
learning flipped classroom can also increase student confidence. In learning with innovation,
the flipped classroom has a significantly different result from the others because of students'
control outside the classroom. This was also expressed by Lo et al. (2018) that in learning
statistics using the flipped classroom method with a learning design outside the classroom
can improve learning outcomes and develop student potential.

Flipped classroom is group learning methods. Rawas et al. (2020) argues that the
design of flipped classroom learning with group is better than individual. Teaching students
in group can make learning interactive and collaborative (Reynolds & Muijs, 1999). The
group size is made in small numbers to prevent laziness in the group (Trytten, 2001).

Innovation flipped classroom is peer tutoring students through videos. Videos were
made by students through various sources. Students has to understand the topics in depth
before making a video (Eugenia, 2018). The various videos in flipped classroom provides
an opportunity for students to apply and gain much knowledge (Obradovich et al., 2015).
Flipped classroom learning conducted using videos, online quizzes, and group learning in
class can increase student satisfaction and better learning experiences (Awidi & Paynter,
2019). Furthermore, flipped classroom that involves students in editing videos both
individually and in groups can positively impact learning outcomes (Eugenia, 2018).
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Students become more sensitive to the performance feedback given, and their perceptions
become more realistic, constant, and stable (Dweck, 2002).

Peer tutoring flipped classrooms create better interaction between teacher and
students, peer interaction, make students more creative, make learning fun, enthusiastic,
make maximum use of time in class, students participate in making decisions and make
conclusions (Graziano, 2017). Peers will facilitate before class to have prior knowledge
(Graziano, 2017; Tsai et al., 2020). Activities in peer tutoring flipped classrooms allow
students to be more involved and active in learning by utilizing technology (Nerantzi, 2020).
Peer tutoring engages students and encourages learning outcomes (Schell & Butler, 2018).
Peer tutoring is interactive learning activities, student-centered paradigm, play more active
roles in driving instruction (Bishop & Verleger, 2013). Peer tutoring gives flexibility, in-
depth, students’ self-learning, interactive instruction, efficiency, practical learning, and
empowers students to teach and learn from each other (Baepler et al., 2014). Peer tutoring is
useful for improving students’ learning outcomes, conceptual understanding, problem-
solving, and decision-making (Nicol & Boyle, 2003). Peer tutoring is useful for promoting
diversity in the background so that they are easy to blend in (Chubin et al., 2005).

Peer evaluation is another commonly employed peer-to-peer learning approach
(Hersam et al., 2004). Peer evaluation is more widely employed in high education (Lee,
2009). Peer evaluation is useful for making students more critical thinking and learning
outcomes (Boud et al., 2014).

4. CONCLUSION

The conclusions of this study are differences in student learning outcomes in the three
sample groups (Conventional Online Learning, Conventional Flipped Classroom in Online
Learning, and Innovation Flipped Classroom in Online Learning). Further analysis was
conducted that conventional online learning and conventional flipped classroom in online
learning did not differ significantly. Whereas Innovation flipped classroom in online
learning differs considerably from the two other learning methods. This is due to the absence
of strict control of students before learning by using conventional online learning methods
and conventional flipped classroom in online learning. In conventional online learning,
students are not prepared before studying in class. While using conventional flipped
classrooms in online learning, students are indeed given the task to watch learning videos
before learning online learning, but there is no strict control over students. This is different
from students using the innovation flipped classroom method in online learning. They must
make a short video of their explanations to learn and understand the material before learning.
And for other students watching the video, their classmates must also provide feedback by
giving comments and questions to their classmates.

If reviewed in more depth, there is no difference in student learning outcomes in
conventional online learning classes, and innovation flipped classroom in online learning
between the two genders. Whereas in the conventional flipped classrooms in online learning
data, the data are not homogeneous, the data cannot be used. This explains that the learning
outcomes of male students are no different from female students. This happens because they
have the same desires, abilities, and motivation in learning. Because to study while working
is their decision, they are among those who have high awareness in their studies.
Furthermore, there are differences in student learning outcomes in conventional flipped
classrooms in online learning seen from students' jobs. Whereas in the conventional online
learning and innovation flipped classroom, online learning classes are not different between
the two jobs. Student learning outcomes using conventional online learning are no different
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because they study in class as usual and do homework after online class, so no time effect
affects the learning outcomes of both types of jobs. On the other hand, students using
conventional flipped classrooms in online learning methods that work as household
assistants have more flexible time at work, so they have more time watching videos and
repeating them. The learning outcomes are better than students who work as factory workers.
Where students who work as factory workers cannot watch videos during work. This is
different from the learning of flipped classroom innovation when time is no longer a
differentiator between the learning outcomes of the two types of jobs because students are
required to make videos, provide comments and questions to their classmates' videos.
Therefore, students are sure to understand the subject matter and are matured in the
classroom. So, students using the flipped classroom innovation method utilize the time they
must understand the subject matter.

When we search into it further, we can see that there is no difference in student
learning outcomes in students' three methods based on age differences. It shows students
using the three methods even though they are of different ages but still have the same
abilities, wills, and motivations. Because with their desire to learn while working it indicates
an immense desire from them to study again. Moreover, there are differences in student
learning outcomes in all Taiwan Open University students with online learning in student
jobs. This is because students who work as household assistants are more flexible than
students who work as factory workers. While seen from the difference in the age of students,
there is no difference. This is because they have a very high will and motivation in learning
even though, on the other hand, they must work. While in terms of gender, the data cannot
be used because the data are not homogeneous, so it can't be used.

ACKNOWLEDGEMENTS

The authors would like to thank the all UT Taiwan students. This research was
carried out with personal funds.

REFERENCES

Awidi, I. T., & Paynter, M. (2019). The impact of a flipped classroom approach on student
learning experience. Computers & Education, 128, 269-283.
https://doi.org/10.1016/j.compedu.2018.09.013

Baepler, P., Walker, J. D., & Driessen, M. (2014). It's not about seat time: Blending, flipping,
and efficiency in active learning classrooms. Computers & Education, 78, 227-236.
https://doi.org/10.1016/j.compedu.2014.06.006

Bergmann, J., & Sams, A. (2012). Flip your classroom: Reach every student in every class
every day. International Society for Technology in Education.

Bishop, J., & Verleger, M. A. (2013). The flipped classroom: A survey of the research. In
2013 ASEE Annual Conference & Exposition.

Boud, D., Cohen, R., & Sampson, J. (2014). Peer learning in higher education: Learning
from and with each other. Routledge. https://doi.org/10.4324/9781315042565

Chubin, D. E., May, G. S., & Babco, E. L. (2005). Diversifying the engineering workforce.
Journal of Engineering Education, 94(1), 73-86. https://doi.org/10.1002/j.2168-
9830.2005.tb00830.x


https://doi.org/10.1016/j.compedu.2018.09.013
https://doi.org/10.1016/j.compedu.2014.06.006
https://doi.org/10.4324/9781315042565
https://doi.org/10.1002/j.2168-9830.2005.tb00830.x
https://doi.org/10.1002/j.2168-9830.2005.tb00830.x

Iy volume 12, No 1, February 2023, pp. 13-26 25

Dweck, C. S. (2002). Chapter 3 - The development of ability conceptions. In A. Wigfield &
J. S. Eccles (Eds.), Development of Achievement Motivation (pp. 57-88). Academic
Press. https://doi.org/10.1016/B978-012750053-9/50005-X

Elledge, R., Houlton, S., Hackett, S., & Evans, M. J. (2018). “Flipped classrooms” in training
in maxillofacial surgery: preparation before the traditional didactic lecture? British
Journal of Oral and  Maxillofacial  Surgery, 56(5), 384-387.
https://doi.org/10.1016/j.bjoms.2018.04.006

Eugenia, M. W. N. (2018). Integrating self-regulation principles with flipped classroom
pedagogy for first year university students. Computers & Education, 126, 65-74.
https://doi.org/10.1016/j.compedu.2018.07.002

Graziano, K. J. (2017). Peer teaching in a flipped teacher education classroom. TechTrends,
61(2), 121-129. https://doi.org/10.1007/s11528-016-0077-9

Hersam, M. C., Luna, M., & Light, G. (2004). Implementation of interdisciplinary group
learning and peer assessment in a nanotechnology engineering course. Journal of
Engineering  Education,  93(1), 49-57. https://doi.org/10.1002/j.2168-
9830.2004.tb00787.x

Lee, H.-J. (2009). Peer Evaluation in Blended Team Project-Based Learning; What Do
Students Find Important? E-Learn: World Conference on E-Learning in Corporate,
Government, Healthcare, and Higher Education 2009, Vancouver, Canada.
https://www.learntechlib.org/p/32887

Lo, C. K., Lie, C. W., & Hew, K. F. (2018). Applying “First Principles of Instruction” as a
design theory of the flipped classroom: Findings from a collective study of four
secondary school subjects. Computers & Education, 118, 150-165.
https://doi.org/10.1016/j.compedu.2017.12.003

Murillo-Zamorano, L. R., Lépez Sanchez, J. A., & Godoy-Caballero, A. L. (2019). How the
flipped classroom affects knowledge, skills, and engagement in higher education:
Effects on students' satisfaction. Computers & Education, 141, 103608.
https://doi.org/10.1016/j.compedu.2019.103608

Nerantzi, C. (2020). The use of peer instruction and flipped learning to support flexible
blended learning during and after the COVID-19 Pandemic. International Journal of
Management and Applied Research, 7(2), 184-195.

Nicol, D. J., & Boyle, J. T. (2003). Peer instruction versus class-wide discussion in large
classes: A comparison of two interaction methods in the wired classroom. Studies in
Higher Education, 28(4), 457-473. https://doi.org/10.1080/0307507032000122297

Obradovich, A., Canuel, R., & Duffy, E. P. (2015). A survey of online library tutorials:
Guiding instructional video creation to use in flipped classrooms. The Journal of
Academic Librarianship, 41(6), 751-757.
https://doi.org/10.1016/j.acalib.2015.08.006

Ramadoni, R., & Hafiz, M. (2022). An investigation of students’ difficulties in statistics
learning on online based learning at Universitas Terbuka Taiwan. Jurnal Soulmath,
10(2), 109-122. https://doi.org/10.25139/smj.v10i2.4620

Rawas, H., Bano, N., & Alaidarous, S. (2020). Comparing the effects of individual versus
group face-to-face class activities in flipped classroom on student's test


https://doi.org/10.1016/B978-012750053-9/50005-X
https://doi.org/10.1016/j.bjoms.2018.04.006
https://doi.org/10.1016/j.compedu.2018.07.002
https://doi.org/10.1007/s11528-016-0077-9
https://doi.org/10.1002/j.2168-9830.2004.tb00787.x
https://doi.org/10.1002/j.2168-9830.2004.tb00787.x
https://www.learntechlib.org/p/32887
https://doi.org/10.1016/j.compedu.2017.12.003
https://doi.org/10.1016/j.compedu.2019.103608
https://doi.org/10.1080/0307507032000122297
https://doi.org/10.1016/j.acalib.2015.08.006
https://doi.org/10.25139/smj.v10i2.4620

26 Ramadoni & Chien, Integrating peer tutoring video with flipped classroom in online statistics ...

performances. Health Professions Education, 6(2), 153-161.
https://doi.org/10.1016/j.hpe.2019.06.002

Reynolds, D., & Muijs, D. (1999). The effective teaching of mathematics: A review of
research.  School Leadership &  Management, 19(3), 273-288.
https://doi.org/10.1080/13632439969032

Schell, J. A., & Butler, A. C. (2018). Insights from the science of learning can inform
evidence-based implementation of peer instruction. Frontiers in Education, 3, 33.
https://doi.org/10.3389/feduc.2018.00033

Sojayapan, C., & Khlaisang, J. (2020). The effect of a flipped classroom with online group
investigation on students' team learning ability. Kasetsart Journal of Social Sciences,
41(1), 28-33.

Trytten, D. A. (2001). Progressing from small group work to cooperative learning: A case
study from computer science. Journal of Engineering Education, 90(1), 85-91.
https://doi.org/10.1002/].2168-9830.2001.tb00572.x

Tsai, M.-N., Liao, Y.-F., Chang, Y.-L., & Chen, H.-C. (2020). A brainstorming flipped
classroom approach for improving students’ learning performance, motivation,
teacher-student interaction and creativity in a civics education class. Thinking Skills
and Creativity, 38, 100747. https://doi.org/10.1016/j.tsc.2020.100747

Viano, S. L. (2018). At-risk high school students recovering course credits online: What we
know and need to know. American Journal of Distance Education, 32(1), 16-26.
https://doi.org/10.1080/08923647.2018.1412554

Wang, F. H. (2017). An exploration of online behaviour engagement and achievement in
flipped classroom supported by learning management system. Computers &
Education, 114, 79-91. https://doi.org/10.1016/j.compedu.2017.06.012

Wang, F. H. (2019). On the relationships between behaviors and achievement in technology-
mediated flipped classrooms: A two-phase online behavioral PLS-SEM model.
Computers & Education, 142, 103653.
https://doi.org/10.1016/j.compedu.2019.103653

Wilson, J. A., Waghel, R. C., & Dinkins, M. M. (2019). Flipped classroom versus a didactic
method with active learning in a modified team-based learning self-care
pharmacotherapy course. Currents in Pharmacy Teaching and Learning, 11(12),
1287-1295. https://doi.org/10.1016/j.cptl.2019.09.017

Zheng, B., Lin, C.-H., & Kwon, J. B. (2020). The impact of learner-, instructor-, and course-
level factors on online learning. Computers & Education, 150, 103851.
https://doi.org/10.1016/j.compedu.2020.103851

Zhu, L., Lian, Z., & Engstrom, M. (2020). Use of a flipped classroom in ophthalmology
courses for nursing, dental and medical students: A quasi-experimental study using
a mixed-methods approach. Nurse Education Today, 85, 104262.
https://doi.org/10.1016/j.nedt.2019.104262

Zusmelia, I., & Ramadoni, R. (2017). Tantangan profesionalisme guru pada pembelajaran

matematika melalui 4¢’s ditinjau dari perspektif sosiologi. In Prosiding Seminar
Nasional dan Workshop Matematika dan Pendidikan Matematika STKIP PGRI.


https://doi.org/10.1016/j.hpe.2019.06.002
https://doi.org/10.1080/13632439969032
https://doi.org/10.3389/feduc.2018.00033
https://doi.org/10.1002/j.2168-9830.2001.tb00572.x
https://doi.org/10.1016/j.tsc.2020.100747
https://doi.org/10.1080/08923647.2018.1412554
https://doi.org/10.1016/j.compedu.2017.06.012
https://doi.org/10.1016/j.compedu.2019.103653
https://doi.org/10.1016/j.cptl.2019.09.017
https://doi.org/10.1016/j.compedu.2020.103851
https://doi.org/10.1016/j.nedt.2019.104262

