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Dialogical inquiry on astrology offers the participants to gain not only the
intellectual and technological knowledge on the subject matter but also the
social benefit of the interaction. Different cultures and values may pose as a
challenge for adaptation when the participants start to collaborate in order to
complete the group work. Hence, multiple sessions of cross-cultural
interaction through Astronomy Online Labs had been conducted to give the
participants a standardized platform to discuss and communicate. However, it
is imperative to observe the content and frequency of the interaction to
ensure both parties (Local and Non-local) benefited from such interaction.
The interaction had been recorded and analysed to give us some insights for
the improvement of the future participants’ engagement. The visualization
techniques such as word cloud, word forest, timeline as well as Venn
diagram approaches had been used and it is observed that the participants are
actively communicating with the Non-local slightly dominating the session.
It is hoped that the analysis tool can be embedded in the platform that it can
provide dynamic analysis on the go while interaction happens so the
moderator can steer the interaction to the intended topic.
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1. INTRODUCTION

Collaborative learning is an educational approach to teaching and learning activities that involves
group of students working together to solve a problem, complete a task or create a product. It involves two or
more students to be grouped together and discuss any related task given by the instructor. The activities are
varied, but what can be completed during the session are problem solving, study teams, debates or any
discussion regarding the subject matter. Traditionally, students will be in the same place and learn through
their peers face-to-face. However, with technology nowadays, students from different countries and cultures
can collaborate together in a group with the help of Internet [1, 2]. The main purpose of collaborative
learning is to enhance social skills of students since they need to interact with the members in the group
which are coming from different background [3]. The interaction between students might help them to gain
confidence as they get the support from the team members [4]. Vygotsky [5] believed that children can
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improve with the right interaction with knowledgeable peers, He also suggested that the better way to
examine intelligence is on the application of the knowledge whether the children can independently solve the
problem or needing the adult’s intervention [6]. The concept is known as the Zone of Proximal
Development (ZPD).

One of the ways to promote collaborative learning is through dialogical inquiry. Dialogical inquiry
allows expert-student interactions that involve a mix of authoritative talks and dialogic discourses with the
former being more appropriate for experts to introduce new ideas to students and the latter being more
suitable for students to share and discuss their views with expert [7, 8]. Such approach also can be extended
to student-student interactions from different cultures to enrich the multidimensional experience of learning
astrology. The participants can gain intellectual knowledge in astrophysics concepts and technological skills
in handling the Astronomy Online Labs application. Moreover, the participants are exposed to new cross-
cultural interaction that they can benefit from conversing with participants who have different culture and
values for social enhancement. It is believed that the exposure can elevate the participants multifaceted
learning experiences at the cognitive and emotional level [9-11].

However, the conversation must be conducted in English, which for local participants English is not
their mother tongue. Some may feel ashamed, lack of self-confidence, awkward, and many debilitating
effects are experienced when using the second language as a medium of communication. Researchers reach a
consensus that anxiety may affect the performance of the students [12-15]. This effect may be noticed during
the cross-cultural discussion where the native speakers are more confident and have the tendency to dominate
the interaction. Such notion is supported by Gunawardena et al. [16-17] who suggested that the language
barriers for non-native speakers may cause handicap to equal participation.

Based on Law and Nguyen-Ngoc finding [18], cross-cultural interaction can be measured using
three main factors, namely; cognitive, affective and social. Cognitive refers to the ability on the groups
perform the given task using their intellectual knowledge and skills. The effect of the task to the participants’
feeling of either positive emotions (joy, satisfied, calm) or negative emotions (frustrated, stressed, upset) can
be grouped as affective factor. Moreover, social factor encompasses the participation of the participants in
collaborating to complete the task [19-20]. Hence, in this work, students’ discussions are quantitatively
measured to see the knowledge transferred among the participants during the discussion. Four different data
analytics techniques are applied to the text data to unearth the insights that may give us further details on the
discussion, namely: word cloud [21-22], word forest [23], timelines [24] and Venn diagram [25]. From the
understanding, a dynamic conversation analysis can be proposed so it can provide dynamic analysis on the go
while interaction happens so the moderator can steer the interaction to the intended topics.

This paper is organized in the following manner. Section 2 describes the research methodology
employed in this work. The different data analytics techniques are described in detail. The experimental set-
up, result and discussion are provided in Section 3. This paper is concluded in Section 4 with summary and
future direction of the research.

2. RESEARCH METHOD

There are 31 local and 10 non-local participants joined the study. The local participants consist of 31
first year students from Universiti Teknologi Malaysia who enrolled for Field Astronomy course of
SGHU1203 whereas the non-local participants are from Space Research Centre, Leicester University on
voluntary basis. Hence, the number of non-local is smaller compared to local participants because the local
participants are compulsory to join the discussion for the purpose of earning marks for their coursework.

Table 1. The total number of participants for each group and session

Group Session 1 Session 2 Session 3 Session 4
L NL L NL L NL L NL

1 4 2 3 2 7 1 4 1

2 3 3 1 1 X X 3 1

3 3 3 3 2 X X 6 2

4 4 2 X X 5 2 5 2

5 3 3 3 2 X X X X

Four live sessions had been conducted through the collaborative learning platform on 9" and 20"
March 2018 respectively to discuss about one group task on ‘Introduction to Orbit’ and an individual
assignment using the video conferencing tool. The participants are divided into 5 groups and each group must
interact in all the four sessions. The participants from UTM are denoted as Local (L) and on contrary the
participants from Leicester University are labelled as Non-local (NL) participants. The participants acquired
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scientific knowledge as well as the skills in collaborative learning, effective communication and critical
thinking. Based on Table 1, it shows that for each session, small groups of students were formed in order to
discuss the task given. During the discussion, they can verbally communicate or use chatting function to
adopt the collaborative learning. The x symbol in Table 1 shows the missing data that are corrupted after the
data has been collected. For each session, as per discussed, there are minimum of 2 and maximum of 8
students that had been participated in one group. The overall process of research methodology is shown in
Figure 1.

Raw Data

A 4

Data Collection

Data Preparation Visualize

Pre-Processing

Figure 1. Research methodology process

As explained in the previous section, the data collection phase is done once the fourth session for
each group is finished. Supposedly there are videos with audio and some text conversation being recorded,
however, some of the data are corrupted, hence, only text conversation is being analysed in this paper. The
data is prepared by converting all the text conversation data into small letters to ease the comparison between
the data in database. Once the data has been converted, the process to visualize the data is divided into raw
and cleaned data. The reason to divide the data into raw and cleaned is because we are trying to see the
differences if some unnecessary words are removed. The raw data includes all the text as what has been
conversed in the during the session. For the cleaned data, the pre-processing involved in order to clean the
data started with removing all the symbols from the text conversation. Then, the data is tokenized to compare
with the database of stop words. If the stop word exists, it will be removed from the data and the existing data
is appended into a cleaned textfile. The visualization process is conducted once the data are processed. There
are four types of visualization representation selected to represent the raw and cleaned text conversation data
which are word cloud [21-22], word forest [23], timeline [24] and also the Venn diagram [25].

3. RESULTS AND ANALYSIS

In this section, the results of research in visualization diagrams are presented with relevant
discussion. Table 2 illustrated the summary of the overall data used for the analysis. It consists of 12,634
words that comprises from 5 groups of students’ discussions. The words are also segregated based on the
speaker of either local or non-local to see the interaction and the cultural assimilation between these two
groups.

Table 2. Summary of the Data Overall

Total  Unique word Total  Unique word
Raw 12634 1740 Non-local 4443 946
Local 8191 1393
Cleaned 6831 1622 Non-local 2317 841
Local 4514 1282

3.1. Word cloud

Word cloud visualization is used to display most occurrence words in the text data [21-22]. The size
of the words in the visualization represents its frequency in the document. The more frequent the words are
used, the bigger size it becomes. The representations will able to highlight words that are commonly used in
the conversation. The word clouds are generated for overall data for both local and non-local participants as
shown in Figure 2 and Figure 3. For each category, two word-clouds are generated, one using the raw data
and another one after removing stop words using python NLTK library. The process is then repeated for each
individual group. Based on the word clouds, it can be observed that ‘think’ is the most used words by the
non-local participants and ok’ is the most used words by the local participants. It shows that non-locals love
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to express their opinions on the discussed topic or subject while the locals will mostly agree with the given
opinions.
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Figure 2. Word cloud for (a) Overall raw data (b) Cleaned data
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Figure 3. Word cloud for (a) Non-local (b) Local cleaned data

3.2. Word forest
Word Forest visualization is a text visualization technique which combines word cloud and text

network visualization [23]. The visualization able to show significant relationships between the words in the
textual data. The word forests are also generated for the same data category as in the word cloud
visualization. From the word forest in Figure 4, it shows that the participants are discussing the tasks given in
the assignment. Some of the most used phrases in the discussion are ‘I think’, ‘do you’, ‘we can’ and ‘we
have to’. Other phrases are related to the formula being used to solve the given tasks.
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Figure 4. Word forest for (a) Overall raw data (b) Cleaned data
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3.3. Timelines

The purpose of timeline visualization is to show the participation of local and non-local participants
in the discussion. The orange boxes represent the local while the blue boxes represent the non-local.
Arrangement of the boxes is based on the conversation and the word count is used to calculate the length of
the boxes in the visualization.

1 Eui 1 111 . | B Bl BR 1 Il BRl
local (3) non local (2)
lines S5 47
words 456 373
average words/line 5.3 7.9
average words/person|| 152 186.5

Figure 5. Example for timeline for group 1 session 2

Figure 5 shown the output of timeline visualization for Session 2 of Group 1. The number of
participants for each category is shown in the table header inside the bracket. From the timeline generated,
local participants dominate the first half of the discussion and the non-locals dominate from the middle until
the end of the discussion. Average words per line and average words per person are also calculated to see
how active the participant is in the discussion. From the results obtained, non-locals have more words per
person compared to the locals in 14 out of 15 sessions even though they are in smaller number in all sessions.

3.4. Venn diagram

Venn diagram is a visualization technique used to show logical sets of elements as circles within an
enclosing rectangle (the universal set). Common elements between the sets are being represented
by intersections of the circles. Elements that will be chosen for the visualization is the unique words used in
the discussion. Top 30 words used by local and top 30 words used by non-local will be selected as the
elements of the Venn Diagram. Using Venn diagram, we are able to see overlapping word used by local and
non-local. Then, the words are segregated into 4 categories to further dissect the students’ discussion. The
categories are astronomy, social, administrative and unclassified. The astrology class is labeled for words
related to astrology; for instance: ‘radius’, ‘velocity’ and ‘sun’. Since participants in this study are basically
stranger to each other especially for intergroup communication (Local vs Non-local) salutation and greeting
are the conversational starting point. Possible words for this class are ‘hello’, ‘hi’ and ‘thank you’.
The administrative class refers to the word of asking about the task, such as ‘can’, ‘do’ and ‘not sure’.
Subsequently, any words that are not segregated in the previous categories will be labeled as unclassified.

We proposed a Venn diagram approach to see the words uttered by the participants based on their
cluster of either Local and Non-local. The overlapping region can be used to observe the similar words used
by both groups whereas the word populated in the group region are the unique words used by that particular
group. Figure 6 shows the Venn diagram generated using the cleaned data for overall discussion. It presents
the 30 most frequently used words for both Local and Non-local participants. The left and right regions of the
Venn diagram show the unique words used by Local and Non-local participants whereas the middle Venn
diagram are the words used by both groups.

Based on the word segregation being done based on the output of venn Diagram, some interesting
insights can be observed. From the 30 words that are frequently used by each group of participants, 17 are
used by both and 13 are unique for each group. Table 3 classifies the word used by the Local, Non-Local and
both groups according to the word labels.

From Table 3, the astrology words are used only 20.93% as opposed to the social and administrative
words with frequency used of 34.88% and 32.56% respectively. The lowest word class usage percentage is
unclassified class with 11.63%. The result show that the participants are focusing on being courteous in order
to be accepted by the peers in their communication and more concern with the task at hand of solving the
assignment given. Hence, it is not surprising if both word labels are being uttered more than two quarter of
the conversation with 67.44%. It is also observed that Non-Local participants are being more vocal on
astrology words whereas Local participants seems to be more agreeable with social word uttered of 18.6%.
Based on the result, the Non-Local participants are more dominant in the astrology field as compared to the
Local participants. A moderator may need to be utilized to facilitate and steer the discussion towards the
astrology discussion rather than just merely being nice to each other.
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2 oet write
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u think one
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hi star t=Emperature
im radius stars
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Figure 6. Venn diagram for overall raw data
Table 3. Summary of the data group 2
Word label Local Non-local Both
Astrology - luminosity, equation, mass, earth, sun, star, radius
temperature, stars
Social sorry, us, sure, alright, im, u, hi, right, i’'m yeah, guys, yes, ok, okay
oh
Administrative answer, know hear, use, write, question, need, get, data, task, move,
think, got, part
Unclassified 2,3,?, thats, one -

4.  CONCLUSION

This present work studied the findings of students’ performance and capacity building in a cross-
cultural computer-supported collaborative learning through Astronomy online labs (C3AOL). Results from
the analysis indicates that both local and non-local students are able to mutually understand each other, e.g.
the word ‘ye’ as typed by local participants, may be clarified as ‘yeah’ by non-local participants. The positive
attitudes and the willingness of students to engage with the native speakers were also showed that the
interaction of cross-cultural exists.

The findings from this project indicated that the Malaysian students can perform well and accepted
by their counter partner in collaborative learning via the virtual session. They viewed that they can developed
and cooperated well during team work, together with obtained self-confidence, self-independence and
cultural awareness. However, it is obvious that the Non-local participants dominate the astrology discussion
and the Local participants seems to have high acceptance level and agreeableness. To foster good discussion,
a moderator may be the favourable solution to steer the discussion to be going in the right track and boosting
the confidence of the local participants to be more engaging and actively inquiring. With this tool it is hope
that cross-cultural with computer-supported online course will become more available, easily accessible and
popular in line with the rapid development of information and communication technologies. Such approach
can be embedded in learning analytics assessment system to tailor to individual needs [26-27].
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