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ABSTRACT

Information technology is determinant factor in creating leaming environment among
the 21st Century generation. This qualitative descriptive research aimed to obtain
theoretical views and empirical evidences of the blended-problem based learning (PBL)
application. The data were collected through non-test technique through observation.
The observations were made to analyze student activities in each step of the blended-
PBL. In addition, the observations were also constructed to get a view of students' off-
task behaviors during learning. The results of this study indicated that Google
Classroom-assisted blended-PBL was well implemented in Biology learning. The all
students actively participated in searching for information related to the topics covered
as well as exhibiting off-task behavior. Based on the findings in this study it can be
concluded that blended-PBL can be implemented as an altemative model for learning
Biology in the 215t Century.
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INTRODUCTION

The world has changed dynamically and it has a real impact on the fulfillment of human needs (Caliskan,
2015). In today's digital era, most human needs are met by online systems, including in the education field
(Aysan, 2015). The development of science and information technology in the 21t century can be viewed from
two perspectives, as a challenge (Muresan & Gogu, 2013) and also as a new opportunity for the education
system (Rodrigues, Almeida, Figueiredo, & Lopes, 2019). As a challenge, because teachers must be
technology literate (Muresan & Gogu, 2013; Tirziu & Vrabie, 2015). However, if viewed as an opportunity,
students' cellular technology has the potential to be used as a tool to build a flexible learning environment
without being bound by learning space and time (Mashhadia & Kargozar, 2011; Rodrigues et al., 2019).

Collaboration between face-to-face learning and online learning is one of the strategic opportunities that can
be exploited in this current information-based era. The large potential of information technology has led to
relatively new strategies related to learning, such as the blended learning strategy. Blended learning is an
important change in the learning environment of teachers and students (Dogan, 2017). In blended learning,
teachers combine two different learning experiences, traditional face-to-face learning and distance learning
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(Kazu & Demirkol, 2014). The combination of two learning experiences is intended to combine the positive
aspects of the two learning conditions in order to achieve the expected target. Blended learning has at least
three components consisting of teachers as mentors, online learning materials, and skills developed from
learning experiences during classroom learning (Yapici & Akbayin, 2012).

Theoretically, blended learning combines several beneficial aspects of online learning and face-to-face
learning (Kazu & Demirkol, 2014). On the other hand, blended learning requires a learning model that ensures
effectiveness in online learning environments (Delialioglu, 2012). The advantage of online leaming is easy
access to search for information (Apuke & lyendo, 2018; Luaran, Samsuri, Nadzri, & Rom, 2014). The
advantages of face-to-face learning are the interaction between teachers and students and students and
students. The implementation of online learning needs to be supported by compatible applications to facilitate
student learning experiences to be more varied and in-depth. Online applications used in the learning system
have been developed to support the success of the learning system. One application that facilitates online
learning by creating classrooms in cyberspace is Google Classroom. The Google Classroom application
provides a powerful feature set that makes it the ideal tool for improving communication with students. The
Google Classroom application can be accessed by students either via personal cellular or personal computers
(PCs). Through Google Classroom, teachers have the freedom to share scientific studies and provide
independent assignments to students and to open discussion spaces for students online (Asnawi, 2018). This
application is available to everyone with Google Apps for Education, a suite of free productivity tools including
Gmail, Drive and Docs.

Blended learning generally combines formal classroom learning methods such as Problem-based Learning
(PBL) (Bregger, 2017; Shimizu, Nakazawa, Sato, Wolfhagen, & Koénings, 2019) or Project-based Learning
(PjBL) (Klentien & Wannasawade, 2016; Rahardjanto, Husamah, & Fauzi, 2019) with e-learning. The
collaboration between Blended Learning and the PBL model has a theoretical foundation. As a model, PBL has
long been reported to have advantages, especially in changing the old paradigm of learning focus (Yew & Goh,
2016). In the old paradigm, the learning process focused on passive absorption of information, while through
PBL the focus of learning based on information seeking was carried out by students actively as emphasized in
a constructivist perspective (Leibiger, 2011). The success of the teacher in implementing Blended-PBL as a
student-centered learning model is dependent on student activities during learning. Through PBL, students will
take part in a series of learning activities that emphasize the problem-solving process (Simamora, Sidabutar, &
Edy, 2017). By solving biological problems through PBL, students are directed to develop their abilities in
building new knowledge, applying various strategies according to problem-solving needs.

Various student activities during the implementation of PBL are finding information, reading, selecting and
evaluating various sources of information, assessing the opinions of others from different perspectives, finding
solutions to problems (Mustaffa & Ismail, 2015; Walker & Leary, 2009). In learning activities, student learning
activities are very important factors for the teacher to note (Simamora et al., 2017). Student activities that are
not relevant to a series of learning activities are called off-task behaviors. Although there have been several
previous studies that have examined PBL implementation, research that examines the factors associated with
off-task behavior is very limited (Godwin, Almeda, Petroccia, & Org, 2013). Research that examines the
application of blended-PBL is also still focused on critical thinking skills (Anugraheni, 2018; Zabit, 2010),
creative thinking (Birgili, 2015; Ersoy & Baser, 2014), or metacognition (Kevin, 2011). Most of the various
studies have not clearly stated what platforms are involved in online learning activities. Therefore, the purpose
of this study is to examine the implementation of blended-PBL using Google Classroom and to examine the
students' off-task behavior. This research is urgent to do because it will further encourage the implementation
of blended learning in Indonesia, considering that the world of education is encouraged to digitize education. In
addition, this study will clearly provide an overview of the role of free online learning platforms in optimizing the
implementation of blended-PBL. Measuring off-task behavior will also provide basic information on learning
variables that are still rarely studied in Indonesia.

METHOD

This study recorded student activity patterns and student off-task behavior during learning about cells
through blended-PBL. The achievement of research objectives was carried out through a survey method with a
qualitative descriptive approach. This research was conducted from July to August 2019 in the odd semester of
the 2019/2020 school year. The subjects that were the focus of this study were all class Xl IPA students of
SMA Negeri 1 Majalengka in the 2019/2020 school year. The number of samples used was 36 students
consisting of 22 female students and 14 male students.
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The implementation of blended-PB: was carried out in class XI of SMAN 1 Majalengka through a
combination of online learning with classical face-to-face meetings. Online learning makes use of the Google
Classroom application with various features that support investigative activities. In face-to-face meetings, it was
carried out through group discussions to determine solutions. In online learning the teacher presents cell-
related problems through the “material” feature in Google Classroom. The teacher provides the opportunity for
students to read and understand the discourse for 15 minutes. After 15 minutes have passed, the teacher use
the "assignment" feature to send questions related to the material contained in the discourse.

The research data were collected through non-test techniques in the form of incident observation.
Observations were made to analyze student activities at each blended-PBL step and to get an overview of
students' off-task behavior during learning. Student learning activities during the implementation of the blended-
PBL were recorded in the form of recording events or observation formats observed by three observers. The
instrument used to record the incident was an observation sheet.

The data analysis technique was done descriptively. The appearance of each student's off-task behavior
was recorded during the implementation of learning, then categorized and then percentage. The categorization
of off-task behavior recorded during the application of blended-PBL refers to Godwin et al. (2013) with
adjustments according to the observed pattern of events.

RESULTS AND DISCUSSION

In this study, when the teacher implements blended-PBL, the teacher asks several questions related to
learning topics. The questions sent consist of "what do you know about the problems contained in the
discourse?" what do you need to know about the problem? How are you going to do to find out more about the
problem? What strategies will you use to solve the problem? These questions are intended to direct the
information-seeking process and help students control their understanding of the issues being discussed.

As can be seen in Table 1, the results of observations of student activities during blended-PBL learning
show that most students have carried out the blended-PBL steps. As a learning model, PBL has a syntax that
facilitates students collaborating in small groups to solve real and complex problems (Loyens, Jones, Mikkers,
& van Gog, 2015; Wijnia, 2016). Thus, the success of Blended-PBL is influenced by the quality of collaboration
between students during the investigation process to determine the solution to the problem. However, each
step has not been completely carried out perfectly. The percentage of students who are not involved in learning
activities according to PBL syntax is relatively small.

Based on the results, the blended-PBL syntax achievement is classified as low in the third step (carrying out
group investigations). The low achievement of students in carrying out group investigations is because each
member of the group works individually. Each member of the group tends to work independently and only
focuses on doing the tasks assigned to him, without involving himself in the tasks of his group friends. The
results of observations of student activities show that the work patterns of each group are relatively the same,
namely starting with the division of tasks to each member of the group to find answers to the questions on the
worksheet. Furthermore, the working stage was carried out in accordance with the tasks assigned. The last is
collecting information from one of the students whose task is to collect answers from all members. There was
no information collaboration and activity to review the results of information searches and the stage of
determining solutions. The series of group investigation activities on PBL syntax became fragmented by the
division of tasks that were not accompanied by collaboration and without reflection.

The results of this study also revealed that the participation of group members during the investigation of
cell problems was not evenly distributed between one student and another. Students who are active tend to
have a larger portion of work than students who are passive. The difference in the work portion of group
members becomes one of the triggers for delays in the discussion process, and can even lead to conflicts
among members which have an impact on the efficiency of the discussion process. Efficiency relates to the use
of time in completing a series of investigative processes. Google Classroom actually records the time it takes
students to answer each question asked. Judging from the time of collecting answers, it is known that students
actively search for information related to problems presented by the teacher. The active participation of 94% of
students in conducting searches can be traced from the link to articles collected by students through the
assignment feature in Google Classroom. By opening the assignments collected by each student, the teacher
can also assess the effectiveness of information sources based on their relevance to the problem and consider
their efficiency in terms of the time of collection.

The data presented in Table 2 shows the average time it takes students to carry out each step in the
blended-PBL. As Table 2 informs that the average time used to complete all stages in the blended-PBL syntax
series is 6489 seconds or about 108.15 minutes while one face-to-face meeting for Science subjects is 2 x 45
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minutes or 90 minutes. Blended-PBL allows the use of time longer than the predetermined time allocation, this
can occur because some steps of the activity are carried out online outside of learning hours in the classroom.
The step of identifying the problem is the first step of blended-PBL that students take online and independently.

Table 1. Description of student activities during blended-PBL implementation

No Syntax

Observed activity

1 Stage I: Identify the Problem (Online Leaming)

a  Formulate problems in
the form of questions

b Develop a hypothesis

¢ Looking for information
relevant to the topic
discussed

79% of students formulate questions according to the number set (minimum 5 items). 44% of the
questions made by students cannot be categorized as questions because they do not contain a
question word and or do not end with a question mark. 48% of students made complete and
relevant questions. 8% of students make questions that are not relevant to the problem. 11% of
students formulated questions less than 5.

82% of students formulate hypotheses that are relevant to the problem. 12% of students formulated
a hypothesis that is not relevant and 6% did not make a hypothesis

94% of students are looking for information relevant to the problem topic. only 6% of students did
not include the reference source link obtained, so it was difficult to measure the relevance of the
information they were looking for.

2 Stage Il: Organizing students to leam (Face to face meeting)

a  Answer questions on
the worksheet

b Determine the source
of information

¢ Actively convey ideas
related to problems

100% of students answered the questions contained in the worksheets, although not all questions
were successfully answered because of limited time and limited capacity of students to answer
82% of students decided which reference sources they would use in their investigation, among
students who included reference sources only 14% used books as their reference sources, while
86% preferred digital articles and blogs as reference sources

26% of students were able to express opinions related to cells, 56% of students were passive, and
18% did not participate

3 Stage lll: Guiding Group Investigations

a  Collaborate to collect
data during the
investigation process

b Selecting information
from the collected data

¢ Discuss solutions
based on selected
information

83% of groups share tasks with their group friends. 10-15 minutes before the discussion time is
over, each group member gives the answer to their search result to one of the students who is in
charge of writing the answer. In this step, there was no information collaboration process or a joint
review of the search results carried out individually by each group member. Students tend to work
together on assignments rather than collaborating and sharing ideas or information.

Each member of the group carries out the information selection process by considering the
relevance and accuracy, but most students tend to ignore the credibility of the information they get.
This activity was only carried out by a small part of the group, most of the others did not do this
activity.

4 Stage IV: Develop and present the work

a  Collaborate to design
products

b Present the product
design

¢ Consider suggestions
from teachers and other
groups for product
development

Each group member collaborates to design a product; 30% of groups designed paper-based
posters, 70% of groups agreed to make designs in the form of digital-based posters.

Each group enthusiastically presented their poster designs. The group that presented their designs
was dominated by one to two people, while the other group members tended to be passive.
Another group responded and gave suggestions on a poster design presented by a friend. This
process was quite interactive and took a relatively long time due to the large number of comments
and inputs from other groups.

5  Stage V: Analyze and evaluate the problem-solving process

a  Evaluate the stages of
the problem-solving

At this stage the students and their groups evaluate and review the problem-solving process they
have done. Not all group members participated in this step, only 1-2 students were actively

process involved in doing this step.
b Create alternative Students and their groups make altemative solutions as suggested by the teacher and other
solutions groups.
¢ Formulate the right Each group discusses the conclusions of the problem-solving process that has been carried out.
conclusions On average, in each group this activity is dominated by 1-2 people, while other group members
tend to be passive without contributing ideas.
Table 2. Time required for each Blended-PBL stage
Blended-PBL syntax Average time taken (seconds)
Identify the problem (online leaming) 1084
Organize student to leam 1567
Conduct group investigations 1968
Develop and present the work 1088
Analyze and evaluate the problem solving process 782
Total 6489
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The problem of cell dysfunction presented by the teacher at the beginning of the lesson encourages
students to find out and collect information related to the problem. By collecting information related to the
problems discussed, students involve their memories, ideas, interests and experiences to reflect on the chosen
topic and make connections between the information they have obtained.

The time required for each group to carry out an investigation varies greatly from group to group. The
average time that is most widely used is to complete the stage of carrying out a group investigation, 1968
seconds or about 32 minutes. The better the quality of cooperation among group members, the faster the time
it takes for the group to carry out investigations. The quality of student cooperation in a group is highly
dependent on the work ethic of students and their individual approach as group members (Saliba, Mussleman,
Fernandes, & Bendriss, 2017). Differences in perspective, communication and work rhythm are the main
obstacles that occur in several groups. Conflict between students is almost not found in groups whose
members have personal closeness, thus it does not take much time for the discussion process. This finding is
consistent with the previous results which reported that substantial differences in intelligence, expectations and
work styles can create conflicts among students while working in groups (Olivo, 2012).

Furthermore, the results of recording events carried out by observers in this study indicated that during the
application of blended-PBL most students (78%) showed on-task behavior. As many as 22% of students still
showed off-task behavior with details of the types of off-task as can be seen in Figure 1. There were five types
of offtask behavior shown by students during the application of blended-PBL. The five types of off-task
behavior that arise are: 1) self-distraction, 2) peer distraction, 3) supplies, 4) environmental distraction and 5)
others. Nearly half of the students who show off-task behavior (49%) show supply distraction. The categories of
supply distractions that arise during blended-PBL learning are students using their cell phones for purposes
other than assignments given by the teacher such as replying to personal messages, searching for information
that is not related to the topic of discussion, opening social networks. As many as 18% of the total students who
showed off-task behavior during the blended-PBL learning were included in the peer-destructions category. The
results of the observations indicated that the emergence of interference from peers occurred in group
investigation activities. The self-destruction behavior observed from 14% of students was that students'
attention was diverted to the attributes of their clothes, this behavior all appeared in female students.
Environmental destructions were shown by 8% of students whose attention was diverted to activities outside
the classroom. Other disorders (other destructions) indicated by 11% of students, observed behavior is difficult
to categorize because it does not fit with other categories. The behavior that appeared was like leaving the
classroom.

The results of this study also reveal that the application of PBL shows a positive impact on the learning
process. The findings of this study are in line with previous research (Triyanto, Susilo, & Rohman, 2016) which
states that blended-PBL provides an environment that supports students to do positive activities. Positive
activity indicators shown by students can be seen from the high involvement of students in learning and the
average time needed to complete each stage in the blended-PBL. The actual use of cellular technology can be
used as a tool to find information in blended-PBL learning assisted by Google classroom. The low percentage
of students who show off-task behavior due to personal cell phone use. The findings reinforce PBL's position as
innovative learning which has been reported to be able to optimize learning processes (Dring, 2019;
Movahedzadeh, Patwell, Rieker, & Gonzalez, 2012; Yew & Goh, 2016) and outcomes (Mundilarto & Ismoyo,
2012; Zejnilagic-Hajric, Sabeta, & Nui¢, 2015). The combination of PBL with online learning in this study is also
in line with previous research which also informs about an increase in science learning when blended-PBL is
implemented in learning (Ammann, Vignoli, & Kaap-Frohlich, 2019; Car et al., 2019).

In connection with the informed findings, Blended-PBL is expected to be an alternative for teachers to
reduce the percentage of off-task behavior. As is well known, off-task behavior is one of the main problems that
needs serious attention (Godwin et al., 2013). The high level of off-task behavior has the potential to reduce the
quality of learning (Beserra, Nussbaum, & Oteo, 2019) and students’ achievement (Moffett & Morrison, 2020).
Therefore, the teacher needs to evaluate off-task and on-task behavior to reflect on the learning process.

The use of certain learning management systems can facilitate teachers to observe and evaluate the
duration of students' on-task behavior (Kovanovic et al., 2015). However, the application of distance learning
has the potential to increase the percentage of off-task behavior (Terzi & Celik, 2005). On the other hand, in the
current digitalization era, learning is expected to be able to continuously involve various educational
technologies, including online learning technology (Puspitasari, Surjono, & Minghat, 2018; Valverde-Berrocoso,
Garrido-Arroyo, Burgos-Videla, & Morales-Cevallos, 2020). The high on-task behavior when e-learning learning
is combined with PBL in this study is an interesting finding because it further strengthens the power of PBL as
an innovative 21st century learning. In addition, learning activities in PBL syntax can increase student
engagement (Tarmizi, Tarmizi, Lojinin, & Mokhtar, 2010). Learning activities that encourage students to solve
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contextual problems can also increase student motivation (Thakur & Dutt, 2017). These conditions can affect
the percentage of students' on-task behavior.

CONCLUSION

The implementation of blended-PBL in cell material is well implemented through the use of cellular
technology as a tool for finding information. During the blended-PBL application, most of the students showed
behaviors related to information-seeking tasks. Research that examines both blended-PBL and off-task
behavior is recommended to be expanded. Research that examines the implementation of blended-PBL is one
way to disseminate and socialize this learning innovation to various schools in Indonesia. In addition, blended-
PBL can also be an alternative solution in optimizing the digitalization of education. In future studies, research
with other approaches also needs to be done, especially a quantitative approach. By implementing the
experimental design, researchers will be able to study the effect of blended-PBL on off-task behavior when
compared to face-to-face PBL learning or full online PBL learning.
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