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Supporting E-learning in Junior Secondary English
Classes: A Reflection about Microsoft Teams as a

Learning Management System
WONG Sing Tsun Derek

Abstract

With the widespread usage of e-learning software and applications
nowadays, various learning management systems (LMS) have been
developed to help teachers integrate different software and streamline
the teaching and learning process. This paper focuses on the use of
Microsoft Teams as an LMS in three junior secondary English classes
in a local co-educational secondary school, evaluating its strengths
and weaknesses, inferring pedagogical implications. Suggestions for
the improvement of the LMS were made on the basis of the teacher-
researcher’s field notes and an end-of-term student survey (n=54) that
had used the System Usability Scale developed by Brooke (1986).
It is found that Microsoft Teams is highly preferred due to its built-
in chat system and multitude of functions in spite of ethical concerns
about teacher-student communication. Another factor for the choice of
this LMS may also be how widely it is used within the community, as
increased usage also means increased familiarity with applications,
hence reducing possible problems in application navigation. Overall, this
study holds practical importance in terms of classroom pedagogy and
school-based e-learning policies, and adds weight to those who support
e-learning in language classrooms.
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Introduction

With the wide range of e-learning tools available to language
teachers, teachers may employ different tools in their classes to facilitate
teaching and learning. Nonetheless, as these tools are produced by
various organisations, teachers may end up jumping between different
browsers and tabs. This may pose detrimental effects in lesson flow and
the retrieval of lesson products. In response to the need to integrate such
tools and streamline the teaching process, various learning management
systems (LMS) have been developed. These include Google Classroom,
Blackboard, Moodle, Schoology, amongst many others. While each LMS
has its individual strengths and weaknesses, there is now a software
called Microsoft Teams, which comes with Office 365 for Education and
is freely available to students and teachers at schools all over the world.

Microsoft Teams can be applied in not only classes, but also by
professional learning communities, staff groups and other interest
groups. Functioning as a hub for teamwork, Teams allows effective
communication via its private and channel chat functions, collaboration
using its built-in Office 365 apps and effective classroom management
via its Assignments tab and Class Notebook functions (Microsoft, 2018).
With its compatibility with other Microsoft and non-Microsoft e-learning
tools, this holds particular importance for language teachers as vast
opportunities are given for authentic exchanges between students.

The following section provides an overview as well as some
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potential uses of Microsoft Teams in English classrooms. Its strengths
and weaknesses as an LMS are then examined, before inferences
are drawn about its pedagogical implications and recommendations
are made to overcome its weaknesses. Overall, this paper sheds light
on how Microsoft Teams can be used in the lesson and how students
perceive the use of the app and LMS in general. This has practical
importance in terms of classroom pedagogy and school-based e-learning
policies, and adds weight to those who support e-learning in the
language classroom.

Microsoft Teams

Microsoft Teams can be downloaded as a desktop app via https://
products.office.com/en-us/microsoft-teams/group-chat-software or
accessed via its web version. Teachers can use the ‘Join or Create
a team’ function to create teams and invite students from the same
school or organisation to join. Students or other guests can use a code
generated under the ‘Manage Team’ tab to join the team (by clicking on
the three dots next to the team name in the left column), but they have to
log in using their registered Microsoft accounts to ensure security. Within
each team, channels can be set up for specific members, or simply as
an open channel that all can access. In the default Conversations and
Files tabs, teachers and students can freely post, reply and add files
to the team, which can then be accessed by other members. Posts are
not limited to words and file attachments; stickers, memes, emojis and
gifs can also be used. This allows highly authentic and lively interaction
between students and teachers. The teacher can moderate posts and
toggle authority in posting through the Manage Team tab. Students can
revise or edit their posts according to teacher or peer feedback. With
the large autonomy available to students, a low-stress environment for
authentic language production is developed.
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Teams also supports live conferencing under the Conversations tab.
Although only a maximum of four screens can be shown on the interface
while the others are shown as reduced-size icons at the bottom of the
screen, the live conference function can accommodate a maximum
of 250 participants. This is particularly relevant in the case of online
meetings and live lessons. Meanwhile, the Class Notebook tab can be
used for storing and distributing class handouts, facilitating collaborative
work, and marking students’ work. As every student has a personal
notebook tab, the work can be organised as a student e-portfolio.
This portfolio is accessible anytime by the teacher, and can effectively
document students’ learning progress and growth over the school year.

Teachers can also make use of the Assignments tab to create
and distribute assignments and quizzes and provide personalised
feedback. They can type in instructions for students to upload work,
create worksheets for students to fill in and hand in using Office online,
incorporate Microsoft Forms to create in-class quizzes, and/or make use
of OneNote to provide e-worksheets. Its built-in “review” function allows
teachers to mark students’ work via the interface itself. Assessment
rubrics can also be totally customised to individual assignments for
guiding learning, providing more holistic feedback and giving the teacher
insights of students’ progress.

Teams is also highly customisable to individual classes. Using the
"Add a tab" function, teachers can add extra tabs, which will appear in
the navigation bar beside the default tabs and are easily accessible by
members. These additional tabs are not limited to Microsoft Apps, but
allow links to other websites. This means that other common e-learning
tools like name pickers, Kahoot, Nearpod, Poll Everywhere and Quizlet
can also be incorporated into the team, meaning that Teams can
function as the go-to hub in classes, hence streamlining lessons. The
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authority to add tabs can be toggled in the ‘Manage Team’ settings.
Furthermore, what differentiates Teams from other similar software is its
unigue instant messaging function. Through the chat function, teachers
and students can communicate with each other in a self-regulated, low-
stress environment that encourages interaction. As Teams has a mobile
app, students and teachers are not limited to desktop computers but can
communicate with one another anywhere. In terms of English language
education, Microsoft Teams provides an interactive platform with a low-
pressure environment. Students can safely demonstrate their learning,
provide comments and use language authentically and spontaneously
amongst peers.

Literature review

Blended learning is often seen as a learning solution that
mixes varied delivery media (non-technology-supported materials in
conjunction with online electronic multimedia materials), varied learning
events (individual, self-paced and collective activities), and electronic
performance support (instruction-based and knowledge management
support) (Garrison & Kanuka, 2004; Graham, 2005). Various researchers
have long shown how such blending of face-to-face traditional learning
and online training makes knowledge acquisition and the whole learning
experience more easily accepted than either one of the two (Colis &
Moonen, 2001; Rovai & Jordan, 2004; Konstantinidis, Papadopoulos,
Tsiatsos & Demetriadis, 2011). This is based on how the benefits of
traditional face-to-face classroom education, i.e. the presence of (1)
social interaction and ideas exchange through personal contact, (2)
familiarity and (3) a communicative environment can be mixed with the
benefits of online learning, which links with the interactive compatibility of
Internet communication technology (Paraskakis, Konstantinidis, Bouras,
Perakis, Pantelopoulos & Hatziapostolou, 2009; Garrison & Cleveland-
Innes, 2003).
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As cited in Konstantinidis et al. (2011), the advantages of blended
learning include higher functionality and student time organisation,
increased student-student and student-teacher interaction, higher
flexibility in space and time, increased learning, decreased student
dropouts and more personalised learning experience.

Learning management systems

Learning management systems (LMS), often used to support
blended learning (Trasler, 2002), can be defined as “comprehensive,
integrated software that supports the development, assessment, and
administration of courses in a traditional face-to-face, blended, or online
learning environments” (Wright, Hamilton, Mighty, Scharfe, Muirhead
& Vail, 2014). They are largely synonymous with others like “course
management systems”, “learning content management systems”, “virtual
learning environments”, “virtual learning systems”, “learning portals”, or
“e-learning platforms” (Wright et al., 2014). According to Weiss (2019),
over 552 companies or developers currently offer LMS software. These
include Blackboard, Canvas, Moodle, Edmodo, Google Classroom.
However, since each LMS offers a slightly different focus and has
different strengths and weaknesses, it becomes crucial that teachers

select one that best suits their needs.

Selection of a learning management system

As cited in Konstantinidis et al. (2011), the Learning Connections
Project revealed that usability, reliability and support are the three most
important issues to consider when selecting an LMS. The Instructional
Technology Resource Centre of Idaho State University (2007) adds
to this list with pedagogical value, financial concerns, support issues,
assessment criteria, integration with IT services and long-term viability,
etc. Various other researchers also suggested user-friendliness, ease
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of system integration, cost of ownership, development and support,
reliability and ease of implementation, etc. (Wyles & Udas, 2004; Moyle,
2007; Konstantinidis et al., 2011). Pappas (2018) suggested nine other
selection criteria for LMS, namely customer experience (personalised
service from the vendor), value for money, support services,
pricing options, available features, software updates, track record,
implementation time and maintenance.

In the wider picture, researchers agree that there can be no such
thing as the best LMS. Instead, the selection of LMS must depend on
the context and circumstances of particular institutions or classrooms.
Any form of evaluation of LMS should also be taken into similar
considerations (Konstantinidis et al., 2011).

School context

In the school on which this paper is based, Microsoft OneNote
is often used for document filing and dissemination of e-resources.
E-learning is highly supported, and various teachers make use of
a wide range of e-learning software such as Kahoot, Quizlet, and
Polleverywhere. Teachers make use of a range of LMS, including Google
Classroom, Microsoft Teams and Schoology. E-class is widely used as
an e-management software in which e-notices are disseminated and
e-class mails are viewed as the main mode of formal teacher-student
interaction online.

The integration of multiple e-learning tools under one single platform
may benefit teaching and learning. Microsoft Teams can be a viable LMS
that is used in the classroom under this assumption and so forms the
basis of the present study. As there is yet no full published technological
review of its use in schools, the aim of this study is to shed light on the
benefits and drawbacks of using it in the language classroom.
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Research methods
Use of Microsoft Teams in the classroom

Microsoft Teams has features including but not limited to team and
channel creation, tab creation, class notebook, online assignments and
chat function. These are used in the teacher-researcher’s classroom
in the following ways (see Table 1). All communication between the
teacher-researcher and students is done in English in order to provide
an extra platform for students to be exposed to and make use of the
language even beyond the classroom context.

Function

Methods of Use

Team and
Channel
Creation

One “Team” was created for each class. Private channels within
each “Team” were created for heterogeneous groups to collaborate.
Group members collaborated on various lesson tasks. Results were
usually presented to the class or combined into a “class document” for
reference by others in another channel.

Conversation
Tab

This was mainly used for the dissemination of information and notices
from the teacher, including the reminders for assessments and
homework as well as photos of the classroom whiteboard. Students
were encouraged to “reply” should they have any questions, just like
what happened in a typical English classroom.

Files Tab

Video files were uploaded to the files tab by the teacher for students’
reference to support learning in the classroom. Collaborative work to
be shared with the whole class was uploaded to specific files within the
files tab, including Word or Excel Online documents in which students
wrote or put together answers that they had done individually or in
small groups. The final drafts of work completed by individual groups
within their private channels were shared with the whole class.

Class
Notebook

This was used as a filing cabinet, including mainly class tasks,
extension tasks and answers. Individual pages were set as
assignments and linked together via the “assignments” tab. The
purpose was to create a portfolio for students to document their
learning so that they could review their learning progress and past
materials.
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Function

Methods of Use

Assignments
Tab

Assignments were given as homework using students’ tablet. These
included essays for process writing (which require multiple revisions)
and other optional tasks. Multimedia extension files (e.g. links to
supplementary videos, documents, websites) were also embedded
into assignments that required them. Custom rubrics were created to
support marking: one following the writing rubrics (content / language
/ organisation) and another a formative set of rubrics (work completed
vs. work incomplete). In-class quizzes were given occasionally using
Microsoft Forms and embedded to Teams via the Assignments Tab.
Marking was done immediately and the marked quiz was subsequently
returned to students.

Optional
(Extra) Tabs

Multiple tabs were created to support daily teaching. Throughout the
year, a link to a name picker and a discussion forum created using
Microsoft SharePoint were available for easy access. In collaborative
sessions, links to Word Online documents were also created so that
students could easily access what their classmates had produced as
they presented their work.

Chat Function

This was mainly used as a convenient tool for students to contact the
teacher should they encounter any problems including but not limited
to homework issues, clarification of lesson concepts. It was also used
after assessments as an informal channel for mark announcement
and checking. Some students also used the platform to ask for extra
feedback on assignments or assessments.

Table 1 The use of Microsoft Teams in the teacher-researcher's classroom.

Research Questions

This paper seeks to answer three major research questions in

investigating

the use of Microsoft Teams in English classes from both the

students’ and teacher-researcher’s perspectives:

1. What are the strengths and weaknesses of Microsoft Teams in terms

of teaching and learning in English classes? This question was

investiga

ted by analysing the responses from students through

an end-of-term survey triangulated with the teacher-researcher’s

fieldnotes
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2. What are the pedagogical implications arising from the strengths and
weaknesses of Microsoft Teams? The implications were investigated
by elaborating on the findings of the preceding question, aiming to
find linkages between the language classroom context and identified
strengths and weaknesses.

3. How can Microsoft Teams be further improved to promote usability
in classroom settings? This question was answered by referring
to the weaknesses identified through the survey and the teacher-
researcher’s fieldnotes. Concrete suggestions were then given on
how the application could be improved.

The study sample was taken from one co-educational secondary
school in Hong Kong. A total of 56 students aged from 11 to 15 from
three classes taught by the teacher-researcher participated, i.e. 17 from
Form 1, 20 from Form 2 and 19 from Form 3. They all had prior exposure
to Microsoft Teams and used an array of e-learning tools, more notably
OneNote across different subject areas.

Data collection and analysis

A mixed-method approach following the concurrent Quan + Qual
MMR design proposed by Ivankova (2015) was used in this study.
Quantitative data from student surveys and qualitative data from the
teacher-researcher’s perspective were combined to answer the research
questions (Creswell, 2003). Equal weighting was given to both sources
as they were complementary of each other (Morse, 1991). Combining
and comparing or synthesising evidence from different sources can often
give a more comprehensive answer or explanation to research questions
(lvankova & Greer, 2015).
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Students were asked to complete a 5-section survey after the
answer scripts of the end-of-year exam had been graded and returned.
In this way they could draw on their full one-year experience with
Microsoft Teams without worries about possible bias from the teacher-
researcher. Section 1 comprised 10 five-point Likert scale (Strongly
agree (5), Strongly disagree (1) questions (Appendix 1) from the SUS
(System Usability Scale) questionnaire developed by Brooke (1986)
to evaluate the usability of systems, which was hereby defined as the
quality of the user’s experience and the goal of which was to “effectively
and efficiently satisfy the end user”. As its internal consistency has been
found to be above .90, SUS is a reliable questionnaire (Lewis & Sauro,
2009).

Section 2 included 11 5-point Likert scale questions (Extremely
useful (5), Extremely not useful (1) in evaluating 11 functions / uses of
Microsoft Teams, including uses for the “conversations” (4 questions),
“files” (2 questions), “Class Notebook (OneNote)” (1 question),
“‘Assignments” (1 question), “Quizzes” (1 question), “Chat function” (2
questions) and one open-ended question to elicit feedback on any of
these features.

Section 3 asked for a comparison of learning experience with
Microsoft Teams with other learning management systems that students
might have used earlier. One of the questions asked students which LMS
they had used before. Another asked about comparing their experience
between Teams and other LMS. The third one asked students whether
their experience might have differed should all teachers use Teams,
thereby eliminating possible error that the difference in perceptions
towards Teams might have been due to lower popularity of use. The
final section asked participants to fill in a table about the strengths and
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weaknesses of Microsoft Teams. This open-ended question aimed at
concluding students’ views as a whole while informing possible areas for
improvement for the app.

Multiple methods of analysis were used in order to gain a holistic
image of the perception of Microsoft Teams from the perspective of
students. The SUS scale used in section 1 of the survey was analysed
by converting its raw score into percentiles to show how Teams
compared with other technologies or software in the database, in which
the average score on the normal curve was 68 and the 73rd percentile
required an SUS of 75 (Sauro, 2018a). The descriptive statistics in
section 2 were analysed to find each item’s mean and standard deviation
and help to inform possible areas for improvement. Data gained from
the open-ended questions in sections 3 and 4 was analysed and coded
qualitatively to find frequency in key words.

The teacher-researcher completed fieldnotes throughout the
school year. Students’ feedback was elicited informally right after the
corresponding lesson tasks and recorded under the name of the function
used and the purpose of usage (the same as the items under section
2 of the student survey), immediate response and reflection and future
or alternative uses. Entries to these fieldnotes were further categorised
under headings (sub-themes) based on content. These coded themes
were subsequently cross analysed with the coded materials as identified
in section 2 of the student survey results.

When collecting data, the principles of informed consent, anonymity
and confidentiality were carefully observed (Yanow & Schwartz-Shea,
2006; Eisner, 1998). Participants were also informed of the purpose
of the study, and their anonymity was preserved in this paper by using
codes (samples 1 to 54) as pseudonyms.
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Results and discussion

Responses for the survey and sample coded responses from
students and teacher-researcher’s fieldnotes are given in Appendix 2.
The findings showed an overall positive perception towards Microsoft
Teams used as a learning management system in the classroom from
both the learning and teaching perspectives. The following discusses
and reflects on these results based on the three research questions of
this study.

With reference to the first research question, a high SUS score was
noted here (average = 78.66, corresponding to the 80-84th percentile),
thus shedding light on its usability (Sauro, 2018b). The chat function
of Microsoft Teams facilitated easy and instantaneous communication
between students and teachers, and was widely used throughout the
year. As all exchanges were conducted in English, it provided an extra
channel of exposure to the language outside the classroom. In turn,
this gave teachers more opportunities to offer corrective feedback
on students’ work even with respect to details like formality and tone,
spelling mistakes as well as grammatical errors in word forms and
vocabulary choice.

Microsoft Teams allows extra tabs to be added to each team.
Integration is not limited to Microsoft products. The fact that the
assignment tab in Teams allows for further OneNote integration
(distribution, completion and review marking of e-worksheets on
OneNote) makes the teaching and learning process more streamlined
and focused. In terms of the language classroom, this allows various
apps from different sources to be integrated into one single platform.
E-quiz applications like Kahoot! can be placed as a separate tab in
Teams for easy access for students. In one particular lesson, a Word

¥

9
HH

BEMRRMSER



o ¥

Supporting E-learning in Junior Secondary English Classes:
A Reflection about Microsoft Teams as a Learning Management System

——

44

Online document was created so that different groups could combine
the paragraphs that they had created into one complete story. The fact
that an extra tab was added for this purpose meant that not only could
students see what each other had done, but that piece of work could be
documented for future retrieval. Team'’s allowance for the integration of
multiple functions in its system also has strong complications on the use
of ICT in feedback, which will be further elaborated on in relation to the
second research question.

Microsoft Teams has a clear user interface that is visually appealing.
Both the desktop application and mobile application interfaces have
high user malleability (i.e. allowing for user customisation), which adds
to readership and better visual perception. This may benefit English
learning in the way that the subject will not seem so foreign to students.

In spite of its wide range of benefits, Microsoft Teams does have
its weaknesses. Students often find it inconvenient to use and navigate
possibly because too many functions have been put together in one
system. This limitation may be due to Teams’ current incompatibility
with e-class, hence the lack of notifications to an e-class inbox. Google
Classroom is more widely used in schools. Inconvenience in the use
of Teams may have stemmed from this as students have to switch to
another LMS in the lessons for another subject.

With respect to the second research question, it can be noted that
the introduction of learning management systems has given rise to
new opportunities for learning and delivery beyond the classroom and
provided a central resource bank for obtaining learning resources from
the teacher. The findings of this study have yielded several pedagogical
implications. One of these is that Microsoft Teams may be better
than Google Classroom and Schoology in terms of its communicative
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aspect. Given that students make use of English when talking to the
teacher via the chat function, they can safely demonstrate their learning,
provide comments and use language authentically and spontaneously
amongst peers. Language learning can thus be developed beyond the
boundaries of the traditional classroom. This echoes with the work of
many researchers, especially in the use of Whatsapp in the classroom
(see Hamad, 2017). From the perspective of the teacher, it is more
convenient to contact students through an instant messaging application
without sharing phone numbers. The wall between students and
teachers can be broken down to facilitate the building of friendlier, less
formal relationships. This is of particular importance in the classroom,
especially in ESL/EFL contexts because the safer the learning
environment is, the more likely the student is willing to talk and make use
of English. Improvements in teacher-student relationships can definitely
allow students to make use of the language in a more confident manner.

Teachers however should still be careful when considering whether
Microsoft Teams is the best LMS for their daily use, as this may raise
possible ethical concerns when informal communication online beyond
the school walls may not be preferable or allowed in some contexts.
In other words, consideration must be given to whether students are
ready to use such LMS. Strong measures have to be in place to protect
both students and the teacher. Rules could be set up and enforced with
respect to the time and context of teacher-student interactions. Another
option is to seek assistance from IT administrators to disable the chat
function in Microsoft Teams (student-student interactions and/or the chat
function as a whole) although this means taking away a strong, rather
unique feature of Microsoft Teams.

Another core function of Microsoft Teams is its assignments
tab, which integrates with Microsoft OneNote and caters for many
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feedback methods. Teachers can simply read the assignments and/or
give comments in a “comments box” in the review tab, or go in-depth
and do detailed marking on each assignment. Teachers can also put
in customised rubrics and provide customised feedback on individual
pieces of homework. The fact that customised rubrics can be used is
of particular significance to the classroom, as language teachers can
then tailor their feedback on any particular aspect, such as grammar,
vocabulary choice, sentence structures and content, to suit the needs of
different classes

A very recent update to the assignments function is its integration
with Turnitin, a plagiarism check tool (https://www.turnitin.com/products/
feedback-studio/microsoft-teams-integration). This can bring more
benefits to students' writing as multiple submissions or even custom
assignments directed at individual students in a class are allowed.
Students can see the difference between two or more pieces of
assignments and become more aware of what makes a good piece of
writing. Assignment feedback can also be given via the chat function.
However, due to the difficulties in retrieving previous messages, students
and teachers cannot make use of it very extensively.

From the results, it appears that not many other teachers in the
teacher-researcher’s school have used Microsoft Teams so far. This
may have given rise to difficulties in navigation within the software and a
tendency to miss notices and announcements. Should the LMS used be
popular in school or if the whole school adopts only one LMS, students
may find it more accessible and handy to use.

With respect to the third research question, the following
suggestions may make Microsoft Teams a more preferable LMS.
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(a) Adding an option to “pin” announcements in the Conversations tab
and chat windows

In response to difficulties in retrieving messages under the
conversations tab and private chat, a possible solution may be to allow
for “pinning” of announcements in addition to the current “save” button.
This is based on how “saved” posts can only be found if one actively
clicks into the dedicated page in his/her profile page, while pinned posts
and starred messages are always placed at a highly visible spot in the
Team page.

(b) Improving the “search” function in Conversations and chat

Another way to improve information retrieval is to construct a
better “search” function, for example, having one in the channel and
another in chats. The current “search” function is integrated with the
commands prompt and is not a full search (i.e. it only searches existing
conversations and skips private chats).

(c) Adding a “discussion forum” plugin to possible tabs

The current way to bypass the lack of a real discussion forum is
to link a Microsoft SharePoint website to Teams. However, given the
possible extensive use of discussion forums in many disciplines and
that simple chats within a conversations tab may not satisfy such needs,
an additional “discussion forum” plugin may be more convenient for
teachers and students, especially in terms of language learning.
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(d) Adding possible adaptations for a more learner-oriented LMS

Microsoft Teams focuses more on conversations and gives space
for simple assignments to be handed in. The inclusion of a OneNote
“library” and extra tabs can make it a stronger learning management
system. A learning pathway can be built in the assignments function to
cater better to student diversity by automatically assigning the next level
of work based on performance in previous work. The current version of
Microsoft Teams requires the teacher to intervene in this connection.
However, if this process becomes automatic, students can pace their
own learning and possibly gain more through increased involvement in
their own learning.

Conclusion

This paper aims at shedding light on the practicality of using
Microsoft Teams as a learning management system, and evaluates its
strengths and weaknesses based on actual classroom usage. Based
on these strengths and weaknesses, pedagogical implications were
discussed together with suggestions on how the application could be
further improved.

Nonetheless, the validity of this study is limited in three ways:

(a) Small sample size. This paper is based on a study sample of 56
students, which is too small for extrapolation to a wider population.
The fact that this paper is only based on one subject in some classes
may also contribute to possible errors about perceptions, as students
have limited exposure and training with the application. Future
research for getting a more holistic picture can be based on larger
samples or on the use of Microsoft Teams as an LMS for all subjects.
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(b) Lack of research-proven evaluative criteria for an LMS. This paper
has made use of the SUS, which may not be fully applicable for
evaluating LMS although it has been considered highly reliable by
various other researchers. Furthermore, the original SUS by Brooke
(1986) does not include a percentile range and hence may not be
fully accurate. Future research studies should seek to develop an
evaluative criteria for LMS that can be tailored for use by schools or
even individual subject classes.

(c) Possible bias and error. Although the student survey was conducted
at the end of the school year, students' responses might still be
subject to bias and error due to their relationship with the teacher-
researcher. This can be seen in some samples in which the results
tend towards extreme values.

Recommendations for further research

In addition to the above, this paper has only studied the use of
Microsoft Teams as an LMS in English language classrooms. The
application nevertheless has a much wider usage aimed at professional
learning communities, staff and interest groups. Future researchers
can look into an integrated view of Teams used as a school-wide LMS /
e-management software.

The present study has explored students’ and the teacher-
researcher’s perceptions of Microsoft Teams based only on several
functions. A number of other features are left unused such as the video
conferencing option, inclusion of wikis and the group chat functions.
Future studies should focus on case studies based on a more complete
use of Microsoft Teams in classrooms of different disciplines or on a
comprehensive technological review about the whole application.
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While there is no perfect LMS, findings from the student survey
and the teacher-researcher’s fieldnotes do show students have an
overall positive response towards the use of Microsoft Teams. The
various features in Teams make it a very flexible tool in the classroom,
and provides opportunities for authentic communication through its
highly-perceived chat features. While there is yet room for improvement
in terms of application design, the effect of Teams on improving
communication is marked. When selecting an LMS for their classrooms,
teachers should still pay attention to school policies, common practices
and individual classroom contexts to avoid possible inconvenience from
the perspective of students.
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Appendix 1 Survey on students' perceptions about Microsoft Teams

Throughout the school year, we have been using Microsoft Teams as a learning
management system (LMS). This is aimed at integrating most, if not all e-learning
tools into one platform for easier access and usage in the classroom for teaching and
learning.

This survey aims at eliciting your opinion on the usage of Microsoft Teams to help
me evaluate the strengths and weaknesses of Microsoft Teams as an LMS. Ultimately,

a reflective essay (approx. 5000-8000 words) will be written as a final product.

Please note that this survey is anonymous. This means that your name WILL
NOT be recorded. Thank you for your participation!

Mr. Derek Wong

Section 1: Your Details

Please CIRCLE the appropriate option(s) for Q1-4, and answer Q5 if your answer to
Q4 is ‘yes’.

1. Gender: Male / Female
2. Class:
3. Have you downloaded the Microsoft Teams app onto your tablet and/or mobile
phone?
Yes; both / Yes; tabletonly / Yes;phoneonly / No
4. Apart from English classes with me, have you used Microsoft Teams in other
classes?

Yes / No

5. If your answer to Q4 is “yes”, please state the subject and academic year in which
you have used Microsoft Teams (e.g. “Chinese, 2018-2019").
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Section 2: Overall Questions

6.Think about your experience with Microsoft Teams and the following statements. Tick
the number that best fits your opinion. (5 = strongly agree; 1 = strongly disagree)

to use:

Item 5| 4| 3| 2 1
i. |think that | would like to use Microsoft Teams frequently.
ii. | found Microsoft Teams unnecessarily complex.
ii. (a) | thought Microsoft Teams was easy to use.
(b) Based on your answer in 6(iii)(a), please elaborate on why you think it is easy / not easy

iv. | think that | need a technical person’s support to be able to use
Microsoft Teams.

v. | found the various functions in Microsoft Teams were well
integrated.

vi. | thought there was too much inconsistency in Microsoft Teams.

vii. I would imagine that most people would learn to use Microsoft
Teams very quickly.

viii. | found Microsoft Teams very awkward to use.

ix. | felt very confident using Microsoft Teams.

x. | needed to learn a lot of things before | could get going with
Microsoft Teams.

Section 3 Individual Features

7.Rate the following features of Microsoft Teams based on your perception of their

usefulness.

Extremely |Not

Activity / Item / Feature not useful  luseful

Neutral

Useful

Extremely
Useful

i. Conversations: Notices and
announcements from the teacher

ii. Conversations: Class discussions

iii. Conversations: Student enquiries

iv. Conversations: Notifications about
assignments

v. Files: Student-uploaded materials

vi. Files: Teacher-uploaded materials

vii. Class Notebook (OneNote)

viii. Assignments

ix. Quizzes

X. Chat function: Assessment results

xi. Chat function: Contacting the teacher

8. Any comments you may have based on any of the features above:
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Section 4: Comparison

8. Which of the following learning management systems have you used before? (Circle
the appropriate answer(s))
Google Classroom / Schoology / Moodle / Canvas / Edmodo / Blackboard

9. Based on your answer above, how would you compare your experience of Microsoft
Teams to that of other LMS? Why? (You can rank the LMS you have used according
to your experience and provide your rationale)

10.Assuming that ALL teachers and school teams use Microsoft Teams, will your

experience differ from how it is now? Why?

Section 5: Overall Evaluation

Strengths of Microsoft Teams Weaknesses of Microsoft Teams

Section 6: Other Comments

Write any other comments you may have based on the use of Microsoft Teams
as an LMS below:
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Appendix 2
Question Mean | Standard deviation

1. |think that | would like to use Microsoft Teams frequently. 3.81 0.67
2. | found Microsoft Teams unnecessarily complex. 2.09 0.80
3. | thought Microsoft Teams was easy to use. 4.35 0.51
4. |think that | need a technical person’s support to be able to use

Microsoft Teams. 1.19 0.39
5. | found the various functions in Microsoft Teams were well integrated. 3.96 0.38
6. | thought there was too much inconsistency in Microsoft Teams. 2.09 0.80
7. | would imagine that most people would learn to use

Microsoft Teams very quickly. 3.93 0.54
8. | found Microsoft Teams very awkward to use. 1.87 0.75
9. | felt very confident using Microsoft Teams. 4.26 0.64
10. | needed to learn a lot of things before | could get going with 161 056

Microsoft Teams. ) )
Overall SUS Score 78.66 6.83

Table 2A SUS scores to survey questions
Item Mean Standard deviation

Conversations: Notices and Announcements from Teacher 4.1 0.66
Conversations: Class Discussions 3.80 0.71
Conversations: Student enquiries 4.06 0.76
Conversations: Notifications of assignments 4.1 0.69
Files: Student-uploaded materials 3.91 0.73
Files: Teacher-uploaded materials 4.04 0.75
Class Notebook (OneNote) 4.09 0.87
Assignments 3.96 0.72
Quizzes 3.46 1.04
Chat function: Assessment results 3.98 0.88
Chat function: Contacting the teacher 4.33 0.75

Table 2B. Results for (Section 2) evaluation of features in Microsoft Teams

Theme Sample references
Chat function |- instant communication; discussions (Sample 1)
- can ask teachers questions whenever you come across difficulties (Sample 7)
- Easy to contact teachers (Sample 8)
- A good communication to the teachers; clear posted assignments (Sample 34)
- easy communication with my teacher and classmates, is free, breaking time and
geographical constraints (Sample 20)
App features |- Can tag people, Can reply to others directly, Can send emoji, Can see others'
last online time (Sample 3)
- Can do assignments and submit them (Sample 8)
- Includes chat function, onenote, materials, assignments (Sample 16)
- Space for file sharing, collaboration and announcement area (Sample 27)
- Can easily view assignment and text the others (Sample 44)
Notifications |- can get notification when classmates ask questions or my question is answered
(Sample 39)
Ease of use |- Clear instructions, Easy Usage, Properly managed pages (Sample 4)
- Easy to understand (Sample 7)
- A bit useful for the teacher to manage (Sample 20)
- Easy instructions (Sample 38)
HEMRMEER
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Theme

Sample references

Integration with
other products

- Can access OneNote (Sample 10)

- Connected with many MS services.
(Sample 22)

- A concentration of all function (Sample 17)

Lots of functions. Extensions available.

Appearance /
visual appeal

- Customised colour of background,
40)
- Clear windows (Sample 50)

many functions, many emojis (Sample

Table 2C Sample coded responses for (Section 4A) the strengths of Teams

Theme Sample references
Complexity - hard to find different function (Sample 1)
of system - Large amount of pages included, but low coverage of assistance (Sample
4)
- Files may be hard to organise and find (Sample 10)
- Because of its amount of function, sometime may got mixed up (Sample
17)
Appearance - The layout (?) looks a bit messy (Sample 3)
Low usage - Too little people use it (Sample 6)
Loading time - Too slow and "big" in app size. Not easy to search past events/

assignments (Sample 22)

- The speed of start the Teams app is too slow (Sample 39)

App features

20)

- annoying and time-consuming to check older announcements (Sample

- repeat in items (onenote and files) (Sample 50)

Lack of notifications

- don't have notification tell us in e-class (Sample 33)
- no notification to email (Sample 50)

Table 2D Sample Coded responses for (Section 4B) weaknesses of Teams

Name of function
and purpose of

Immediate student feedback

Teacher-researcher’s reflection

usage
Conversations:  |(+) - Photos (e.g. notes on the whiteboard)
Notices and - Clear interface. can be taken through the Teams app,
Announcements |- Tagging function aids understanding| Office Lens or any other app, and

from Teacher

of posts, especially when notices
concern some particular students or
groups.

- Different fonts allow clearer
depiction of message.

- Immediate push notification to
phone (if mobile application is
installed) and/or desktop.

- Photos and emojis can be added for
added visual appeal.

)

- Posts in the past cannot be easily
retrieved.

- No notification to E-class email.

posted immediately as a post in the
conversations tab.

- Email notifications could be sent
from Teams. However, notifications
can only be sent to Outlook emails.
Outlook emails cannot be forwarded
to other emails properly unless
configuration is done by school IT
administrators.

- Notices and announcements can
in fact be searched in the in-built
search function, but this will require
better labelling in the original post,
e.g. labelling notices with a key word
like [Notice] which students can use
as a search word.
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Name of function and
purpose of usage

Immediate student feedback

Teacher-researcher’s reflection

Conversations:
Class Discussions

(+)

- No need to go to another website
for discussions.

- Tagging function allows for more
personalised responses and
feedback.

- “Replies” function makes
discussions not too messy.

- Emojis allow for greater room
for elaboration and less formal
discussions.

()

- There cannot be any further
replies to existing replies.

- Relatively difficult to retrieve
previous posts by individuals (it
is possible to search for all posts
made by one person in some
forums).

“Like” function for discussion posts

and replies allow quick, easily
quantifiable peer feedback.

No “forum” function in Teams —
conversations tab, even if put in a
separate channel within the same
team, could be confusing. An
alternate measure may be to set up
a discussion forum on SharePoint
and embed as a separate tab.
Relatively difficult to provide
individualised feedback on replies
apart from using the “chat” function
as there cannot be replies on
replies.

Conversations:
Student enquiries

(+)

- Quick teacher reply.

- Can be seen by all students.

- Immediate posting.

)

- May quickly disappear when
multiple students are posting,
unless the tag function is used.

- Good measure to allow all students

understand at once, though “tag
class” function is required to prevent
some students from missing out on
important details (as only the owner
of the post receives default reply
notifications).

Conversations:
Notifications of
assignments

(+)

- Saves time in class.

()

- Seems rather repetitive as there
already is an “assignments”
feature.

Serves as a good reminder for
students, though this seems to
be only useful for written (paper)
assignments as assignments in the
system give their own notifications
(not as useful if e-worksheets are
used).

Files:
Student-uploaded
materials

(+)

- All students can see files
contributed by each other and
can freely edit documents if
needed (e.g. by using Word
Online).

()

- May appear to be quite messy
if there is no naming system or
if students do not follow a set
naming system.

Files:
Teacher-uploaded
materials

)

- Repetitive as there already is a
Class Notebook with a similar
function.

- Unlimited file space, though careful

organisation is required.

Makes it quicker to load OneNote
(by only putting in a link to files and
not uploading multimedia files on
OneNote)

Differentiation between use of the
files tab and class notebook (content
library) function must be clearly
mentioned to students (e.g. videos
and extra resources in “files”, class-
related materials in class notebook,
etc.).
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Name of function
and purpose of

Immediate student feedback

Teacher-researcher’s reflection

usage
Class Notebook |(+) - It is relatively easy to set up OneNote
(OneNote) - OneNote can be accessed through| using the Teams app.

Teams.

- Integration of OneNote and Teams
into one software reduces the need
to have that many accounts at the
same time.

- Class Notebook can be also
accessed using the desktop app.

)

- Sometimes slow to load.

- Teams plugin makes OneNote
smaller in size.

- Class Notebooks can be set up
“using existing notebook”, reducing
the need to manually copy and
paste notebooks or set up from
scratch.

- Can be used to include e-worksheets
that can be assigned, distributed
and reviewed / marked using the
“assignments” tab.

Assignments

(+)

- Word documents uploaded by the
teacher can be directly edited in
Microsoft Word / Word Online for
homework submission.

- One-stop destination for homework
resources and coursework.

- Feedback can be directly made on
the work that is done.

- Notifications in feed.

()

- Difficult to keep a portfolio of work as
marked work had to be downloaded
and printed again.

- May be confusing when there are
both written assignments and online
assignments.

- Assignment list hard to understand
at first.

- Impossible to hand in “group
homework” as a team.

- Possible to embed multimedia
resources (videos / documents
/ website links / etc.) for student
reference for assignments.

- Students are not limited to submitting
word documents only — a lot of
document formats are allowed in the
file upload section for submission.

- Font formatting options allowed in

instructions, allowing for higher

clarity.

Easy marking in the system.

Room for custom rubrics, hence

allowing for more customised

feedback and better learning for
students.

- Possible to set assignments for
individual students (in the case of
re-submissions).

- May be better there are notifications
for re-submitted / late assignments

Quizzes (+) - Manual “return” of grades is required.
- Easy to keep a record of quizzes|- Extra copy of previously-created
done. form / quiz made for each Team,
- Possible to review past quizzes and| making it easier to track progress of
check answers. individual classes but messier in the
- Same window as other assignments,| “Forms” list at the same time.
which makes it convenient to find |- Possible to view and download one
() spreadsheet containing assignment
- May be hard to find previously done| and quiz grades for all students for
quizzes unless separately tagged easy reference.
- No folder system in assignments /
quiz tab.
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Name of function
and purpose of

Immediate student feedback

Teacher-researcher’s reflection

usage
Chat function: (+) - “important” (marking a chat message
Assessment - Immediate notification as important) and “urgent” (sending
results - Can contact teacher for feedback| notifications every 2 minutes for 20

immediately.

)

- Hard to find previous posts /
messages unless post was “saved”;
may be better if this is done in
another window.

Chat function:
Contacting the
teacher

(+)

- Very convenient, breaks geographical
barriers.

- Emojis make messages more

personalised.

Immediate notification and reply

from teachers make it a lot more

convenient.

Clear interface even on mobile

devices.

- Improves teacher-student
relationships if teacher allows for
informal communication as well.

minutes) functions are convenient.

- Option to change availability status
toggles notifications on / off.

- Allows teachers to contact students
and vice versa without providing
actual phone numbers.

- Possible duplication with emails
— making it hard for students to
differentiate formal and informal
messages.

- Direct informal communication using
instant messaging with students
may not be preferable / allowed in
some contexts.

*Others / overall
reflection on
Teams

More teachers seem to use other

LMS compared to Microsoft Teams.

- Useful, but quite complicated.

- Takes some time to get used to due
to its many functions.

- Mobile app is well-developed.

- Quite convenient overall, as
everything is in one place. Easy
to manage all classes in one go
without jumping to many platforms.

- Classroom instruction is made more
streamlined as links can be put
under the conversations tab (hence
taking away the need of writing
URLSs on the board), and frequently-
visited websites (e.g. Quizlet /
Name pickers) can be embedded
as extra tabs.

*: Not in the student survey
Table 2E Summary of the teacher-researcher's fieldnotes
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3.EA BEERRTRIEER
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5. R e fi 24 RE T BRI & AR S AR R IZ I A ] i

6. f5IR e EEREN B R L ET R DER

FRNZERAERNBENACHKABERERNMNER  BEERR
BUEH BRI RS MEERMERERTEEHZEKE (Clark,
1994)  AREHELZREBEAEFPEAZEAHE (Kozma,1994)
EE2FARAMBERFHMACLIRER (Shift) - BAHBBEHESE

(knowledge transmitter) & A2 B 8{E##E (leamning facilitator) - 3
INEERE (Newby, Stepich, Lehman & Russell, 2000)

ERIBHSHRNEZRD LE2MANRERENER - BFHBUT
FEARNEEREARERAHE - THEEE  AMEESEHRITE
EMEAREGR  SBEIEHEOIREEE MEBEE - BEEAFH
Google Classroom * Schoology * Apple TV & T2 2 &8 o AUt -
BEERRVMEZERABRERMAXAENRE @ RAE TR ERES
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HNERFAED (External regulation) ~ REEFAER (Introjected regulation) -~ 73
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7237 H) Academic Self-Regulation Questionnaire (SRQ-A) K SCElE
MRAS (RFHE 1) o tRESREREMRE —RAB2EMERE - GREAMRE
MERSEH @ 2 FEA -

TG E - BEMEN D ANE  DRIEE24ERINBHAS - NEH

g - REAHMATBRE LRSI - WRKTAED —EREETEH

(Relative Autonomous Index * RAI) " o 8UE 0] A D AT E £ R B iE =
LG8t E2BLAEREINESHNAEEM -

EEMERSE - R ESERREBERAEE - AEHEMECE
BHEUR LR - RIBTAE - U D KR EE Ll (theme
and descriptions) - %@ﬁ%iﬁﬂﬁﬁéfﬁﬂ’ﬂfﬁ%LﬁE’ﬁﬁ it - é%ﬁ/\\ﬁi

WmAEMES NN mOERETT=AKE (Triangulation)
DT -
RS HESS
R DT
N B/ 48
- // BEs -
Eted
N == ﬂ
waER _’@E’é DEZER ? *%’EM%
\\ \\ 3 S >o /// /, a
N EBEEFE T mrm el
N nm.- RAED
FBE(FR | BBE P
shEB | s

" RERMBEENHMBENEHRE - B A TR (RA) = AEEIHK <2 + RRFAL — AEA
B —SMEBEAED <2
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EXRIEH AT Cronbach o & 1%38] Cronbach a Z#
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REFES 67 77
abEEEE 63 .84
HNEBREER 68 61
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N ED .88 .86
HNEB A &1 79 .86
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R - EAREA ISR IFEFELRRABAEE S - wRE M FIBIERE
HBASE RS o

(g - BRAXBEENBERIRM . — - A BMHE - BAEREE SR
PRABIERE NSRS R E R ESENBENE (R -2010) ~HE -
BN SLANEXERTOVER  LEUFEEFELANPNEBTERE
2o RIFEE - ZEE - ABOkE (2012) B BEIFFEZZLNEH
BENELE _FBEHETHAERMN - BIFFFELEMYERANE
Rz - PERRETFARR  BAT T EESS - B EREER LSS
BXHEES] c MIRBWMER - ==K - ElaR - £XX (2010) L &

BEMRRMSER
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ENRFEEEDBFLIR  AIABRZ IR NANIER - RAOEH -
FIFERRARIEMYT  EETFER  ZMEERTZ2ANHERX
EEAZRMERE - IBAEBEEN -

RAAEHE —FrERABHELF - BRI LERIFEZSL
BAMBEEZREARK - BT ERURBEEEZHE  ERERSFHR (AE
X)) T HERBEEE - MEMESAMME L - R EFER R XEHEKE
Dim - R=E 5/ EARASL 15 A - HepEEHR s AR
B c RAMENERER - NFRARENAERNELE  BESRIBEEE
15N 230 A BEMNPRXGEERL - 2EEHEES - KATHZEER
RERRRAR - M2 ERXTAER - THEATASHERLA
IEE) B+ - MFITRAE RAFEEEEBE ) - SeIREERE - X ERMENRE
RERFERDR - At - ZREFXRE LHEARZFX (ERHE) K
B NEREBLERSERPREIZLHEE -

BEON - REEFHRXRED TR ES - EMAS2 AR EE AR

D EREBRFMKE  LHEMMESENESBRPREEEZMNE @ &
_TEiEQﬁEFﬂﬂiﬁﬁgéﬁzﬁﬁﬁiﬁiﬁﬁ B EMERR o R - Zﬁixﬁﬁﬁéﬁmi_
TEE " EXESEZRNMEBERN SR RBEBLEMERD - fhfIERE
FERTRORBE L RMZRTEX (BERRE) 2 KmyeT
ﬁi%%%&ﬁ&ﬁ%ﬁﬁm e o mINEEERERE (1997) B -
RENMEHZRLVBERGMIBESAGTHABERNMERR 24 K%
LAQEWE&X?—E o XBNIINTZBEERL  MBEH)NE2EMER
AR TE - B ’J\ﬁ%ﬂﬁﬂiﬁE%ﬁlﬁ'@‘iﬁﬂﬂﬁiﬁiﬁi (Brown & Day,
1083) - BIEFIEEBEANEEMRE N  ERARYNEERBESE N

ZH o

NONEIAIFEIE L - MEHERGWRASZANMEIRRE S (ME
1995 5 R % 0 2006) © BARE BETRIZEMIAT - AAZERRD
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BERNENREBEHEHRENFE A 2B ENHERNIME - Atk - 5
RETEHMEREBENERDN  AASFBARNER - NFERFEEN
R BEERITTRE R - WA BHE RN EIFE BRI EIRRE
71 HAEREE R EUS — B ERUR -

STRKEESY

ERASENMEERE ) BRAEMMERBERE - Brown
and Day (1983) RA& [HZ] R—RBREEMNHERD - A NEE
AREXEEZNAENEFXEFHERNEE < RIR Weinstein and
Mayer (1986) #Ei - MELEECHEBEBREREA BRI ABARE
MEMm thENEMBEEEANRESRBIE - X Pressley, Johnson,
Symons, McGoldrick and Kurita (1989) RAMEEEEEA L ERHA
B —RXENETEER  ZEEY  UWUSKBEXFEHRERK - 264
EHEE  AARRRERRMEENBER )  aEELERSENTE
EREE  RREEXEMNBENER  FECHXFTFRE TR -

BIEIE AR R B E R AIBAR - ARIE Gagne (1985) - Pressley (2000)
B MEEMOAMERR - [XHRER] &k [HERER] - 5iEL
BREEEREP —EREEX  RAEETHMNMEE (decoding) FMFHE
2% (literal comprehension) ° & & ER & ERXNFEIE - TREIHERIE AR

(inferential comprehension) MIBARESIE - RFAAFEAGTFZME - &
EMEE 2B - REREXENIER - RO - EEEEE RN
BANZER AR ERES - T eEEIRMRE o

BAFF% 2% (Gajria & Salvia, 1992 : Malone & Mastropieri, 1992)
MREL E2LEFAMEHZEGMEE  BHEERSBEMT-
Mayer (1996) ZBieH [EEZE—HE 4% | (selecting-organizing-
integrating, SOI) KIE:m @ BIEEEIEMAAEPLEEE A NAE
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=R - EEBAREXENEBAS - MENAR - BRAXE
B BRRN  BELLEERENENEY - LIUKE - (M0
BN ERRAE [RER) BE -

BEHSRETEL  PERERHEAENSLSREE - HESH
(2004) 5 - BEASMMEL S  XELBRY XS L EAKLE
M5B MMELE S - A DMEN R R - REME (2012) BAM
e NTHES  BOERRESRR I HNEEENNA L B
IRERBBERE - AN LB - AARABERERUXENE T
DB - DETE  DROZRINEIE 58 T EANEMEE - 7
NS

=

BEFZEEY [HE] WRE - #HIELTRANERFIEE TR Z
5% sxBEHZ Brown and Day (1983) RERNESE

MBAEE RN SR -
MBEETEEEEH -

PR OB S B — R e MIE B 1 -
FIEHEM M BIEE —E R R BN B -

CBEECHEES -
X Radeyv, Hovy and Mckeown (2002) #2HPO{ERE] :

1. 88k (extraction) : HERXAREEMEIH)IEIE o

2. 2B (abstraction) : AXTAIXFERZFRBIE ©

3. Bb& (fusion) : BEEZHIMAIZ o

4. 45 (compression) : & TEZHM AR A BEIE
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BRTAEZESN  BAIMEEZEREE FM AR R - PR b
BFEAEE (Anderson and Hidi, 1989 : #REF » 1997) - BAR AL
& Brown and Day N Radev, Hovy and Mckeown FTH #2558 0 A 2
T BEMEREHB S [1BE] EZME - [(ME] FTEEOME K (45
&l 3 [8lE] T8 M-FBthERHEREEE - AR - FHEHE
VEEHEBAE=FIE - At BRBHEARENENEZNE °

FELEGET  : BEEDE - EAR  HE  SFRESEEs AL
PN ZTFEEAEAENER  BEEAMBREENEEEET B
EHERREA "JEEE"  (Non Chinese Speaking * i NCS) 24 (fd
2B 2012) o [KREHDIFEBELENFUKFENR  RENF XFH
HEAXD  MIYRBRENETHRABRKE  REZ @ HBLEHENTE
REEH [ FHRME] ReeiBrE) (WMEZ - 4B 2012 B37) o tb
B EERBBANMERE N TERS - BRBERER C K - B
EZEE (2012) EH  FEBBLEREZRRANE - 0 R
BT FALETXESSRERNE  DAUREE2ENMEERESD @ 1A
EEWRE - At MEHBE BB RE  SEMEE2EZRERER

ek EMERE D - RAULNER - AASHTHAREHRE
WEIEEELANRIEER ) - BB RETERG — %I -

ot

HREFZE

BTRAMENEERSE  HRSHEUEREERKEER - B
BIEIEEERIRR (B 1 K 2) ~HEME (B3 &k4) KEEHAE (K
F5) o

BIFRIEMAI &R (P 1K 2)
RTRIAMRNEE - RERRR2EESEBRBHZRAEHE
IBRRRES) - FISTATERAABIRAIRRS 9B A [P EERARETE (3F
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EERBLER) | F_2ERROMES -HERCEFE _S2ERERR

T 120BES - HP X2 2015 FRIHEL - RBREEL - )%EW(:T
KRR - ERRAMIENIEE » R - RARTTEAYRE
ARANEHNR - RERSENNEE - A PIHBIERRE BT - 808
A% - BRREEIRFHEMBP - —JﬁﬁiﬁﬁﬁﬁﬁﬁﬁEELﬁwtﬁhﬁbEﬁE’J7J<3P °
RBRAR - AAERTMOBERSESBENIRA - DRlRE—
BB ERBERN (AR MoRfl= (1881) (2015 Eﬁliﬁﬁ) ’
REBNRRBENCHEAND - Er R FIEF AR LR - &
BN XEREA LM - EENATAAENHREREELE - BE -
MRS EANREBRE - RERKRERE®E - Bt RAERERNHESHE
P RRAXETENEE  BRRERRE (RMH1-283888) -
SR B AMEHEEEMNEBRA -

HBEE (RELET) (MH3)

MEMRANBERE - ERARMIRARIE - TEAABEREHN
FEEBRURIRARIE c RADRINAFERE T [HEBRE] RANFR
B [BMBELEE] ERMRNOBEME - MESTLEE -REBEH
BRE  DHERMERR  XEBHILENLM - XERNR LEBHE
B - e BT EETREHNZ LARGTOLE - AAGHEMNEL - /i
—(EAEGIIEELLEBENRBERE - B4 [HEREUIH (4C) |
BIE:

A. iT%EiE% (RES4 LT ABEZENARKRE (read Carefully)

o1 (B—BXFHHFKTREE D (Cut the paragraph into different

sentences)

C. BIHEZ 41/ F:a (Circle the key words/sentences)
D. fir &% AIE R (Conclude)

EREHZRIET  ZREsB2AZEU PR EMkE &R
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BLERXRTBBEHEM (REET) (Ki4H4)

BRTREHABIN AADEEBBELENRERRAMFERBERS L
MEERRE - Bt - RARRBEAMMARRY - BT T =0 BIEHM -
2HELRBRZMAERN [REBRBEHPH (4C) | KEKEIERERE -

i3

BERE (M4 5)
STERREGREHENAPEIFELZZENMEELNERE - AA
SETKETHER - AELERS - EFE BRI IFFEFZLLMHER
ESRBIINE - PR AMERBES A RBEIMMFIEEXE - AR
HEMPILBEENRER - {MEARE(LHEHERN -

ke

RTRARHENREREE » fEs = ERRETT - BREMATE
B HEE NI TREREE) - BIEFFTAETESF

it (—RE=R) - ARRAFEEHENRAY (—BET)
RIREMENEERRE - AAGN [FREBXRAFEITA (3EE

APLER) | F-2BRBMOMEERON (B RRfl= (&A)

(2016 FRIHEHL) ~ (ERFIFTTHRHEMF - RAER « NFERASEN—
BEETHESATEN  BEETEE=REERX - SEBEHA LT
Xk BEI40 DB - ARESTEMEREREER - BEHEEXHY
ERME—ERGET - BT EARRESLEREHE LNEBER -
AANFBEAMAENRY - BT =OHEHENM - BEHELEFE2RTRN
(MERRENRESRAKLLRE -

YBEE (SB) (WAZHA)
ANRAT  AERET N BIEEX SRR -
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B (MAHNRBIRFTER A7 &)

o ZEIEEMAME=—ERE  BEAZERXFFIEENFAER -

s REBANMAOME=—(ERE - BBIEFSIEBLTEFRARENS
ZHE - WHZAIREAFEINA [HEREMD M (4C) | REEERE -

ERA T BPEEBSNMEAFERK (Y3 H)

s RESBAYHRERE ([BLEZEQTI R IHE]) BERANTE -
EREEFRIBA 3 ERE - MNBEE FEHAEMNRHMNINE &
SAKRZE [BLEHOTF] 0% ARBBMER (461 A -

o ERIGRBIAKBCENER T /A - LB 4 = 5 AFF1& - ZEFA
ESLERTTHRLERD -

o & MBBINERL -

ATH (MEAHRHRERR O 7H)

o ZEMRAMXERNBTARER - EUIEH K BE2LBEZRMKEN
EEME o

o ERFZRIEMEEP— - R"BWMEER [HERBEWNLH (4C) |
KEHERE > NEBIZEELEFTSKEMERE - K —K - Zh
M4 — R -

BAE (MAHERESENE Q7 H)
H2AYW [BEXBNSH (40) | B—THRME - EFHRHNX
SNEAEE - GUIRRIRG S2ARETRAMRENEENE -

o B EZRIEEEEATER 4C RMERE - SRR & - LMEW
B — AR -

ERBEMERNES (6 BE7 A)
1. RHREE TR BIEIRRIZR - A5 -
2. DMTEEMBIEEN - e R PIFE BB IR AR BE ) ERVRIR -

138 HEHRBREER



BB EHERERITIEEFRRE T X EBEE N 2 1THMR

.\

fEREAFIER

B4 gl B R E D AT
Epf Ffi}jﬁ%ﬁ Eﬁf‘éﬁﬁ@ . EF:.E Ffijajiﬁﬁ E—ﬁﬁéfiﬁﬁ .
=) Be il 1% 81 o= =) BE IRl 1% 81 A=

MERIEE |85 8 DD 8 H TlanseEs|ass s wass| m T
B 5a 3 4 12.5% | B4 6a 2 4 25%
B4 5p 0 3 37.5% || B4 6b 4 6 25%
B4 5c 2 6 50% | B4 6c 4 6 25%
B4 5d 3 5 25% | 24 6d 3 4 12.5%
B 5e 6 8 25% | B4 6e 5 7 25%
i 6 4 -25% || B4 ef 3 4 12.5%
B 59 4 5 12.5% | B4 69 5 6 12.5%
B/ 5h 3 4 12.5% || B34 6h 1 2 12.5%
B 5 1 2 12.5% | 24 6i 2 3 12.5%
B4 5 5 6 12.5% | 24 6 4 5 12.5%
B4 5k 1 5 50% | B4 6k 5 7 25%
Yo ] 3 4 12.5% | 24 6l 3 5 25%
B/ 5m 7 8 12.5% || 4 6m 5 7 25%
B/ 5n 2 5 37.5% | 24 6n 2 4 25%
B 50 5 7 25% || B4 60 4 6 25%

RILER X RREBUESD
*1 P5RP630MSEIARNBENMFEERNBRANESTRESBEDIR

RIRBINEDER 8 0 EREBEHBERBNTE  THEI N —FER
ZIR (DEADREZNA47) < REXR— - KATABESHKETR -

B0 BRAEFRE 4 USLEEG AR - BBAARBSLENFNRS -
HRAHDBLEAREZERERTT > fl0 : EXEF [EER] 2809
¥ BEINREEBAESENER L BHRENERTF - BRERBIEK
BRE KB 96.7% (2961) MBEERATHEES  EFF 2617 (N\
PRIA L) BEBUISERAAE @ BEERE _BEBRBUKY BB 4URAFR
SARES LD REB 3 A - NERBERES OIS - REDT
—EMD c aRBRAFRBENSERRENFRELE - KF024
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PR E AR ZRIGIEMR SRR - 1SN - BBEANABTFARBABENR
A% BIRA KA LMBLEEERISENBERR - fla0 : g s
BEREL [29] k [BH] RENFE - XKD BLEEEESE
BB L EHERT G RREZMEERGHER [ 2RE] #E2
BRELEERE D ERABERR - S4aBIER NERRE -

P5 Al A & s | PO A &8 s
%ﬁ( Q3| Q8 | Q3| Q8 Ham %% Q3| Q8| Q3| Q8 g
HRIBEN D19 191D HRIEE1 D (191919
Bisa| 0| 0|10 |50% |2%6a|] 0| 0| 1| 0| 5%
BAEShb| 0] 0| 1] 0 |50% |8%e6b| 0| 11| 1] 5%
Basc| 0| 0|1 1 [100%|8%6c| 0| 1| 1| 1| 5%
BES5d| 0| 0| 1|0 |50% |[BE6d| 0| 0| 1] 0 | 5%
BESe | 1 1] 1] 1 0% |[84%6e| 0| 1| 1] 1| 5%
Bast 10|00 | 0% |8B%f6f| 0| 0| 1| 0| 5%
BAESg| 0| 0| 1|0 |50% |8%6g| 1| 1] 1| 1| 0%
BEShH| 0| 0| 1] 0 |5% |8%f6h| 0| 0| 0] 0| 0%
BES5 0] 0|0 0] 0% |[2B%6|0]|0| 1] 0| 5%
BES |11 1] 1 0% | 246 |0 | 1|1 ]| 1] 5%
BESK| 0| 0| 1] 0 |50% |Z2%4e6k| 0| 1] 1] 1] 5%
BES5 |00 1] 0 |5% |[2%46 |0 1|1|0]| 0%
BESm| 1|11 1] 0% [B%fe6m| 0| 1| 1] 1| 5%
BEsSn | 0| 1| 1] 1 |5% |Z2%en| 0| 0| 1] 0| 5%
BEso| 0| 1| 1| 1 |50% |[B%60| 01| 1| 1] 1| 5%

RRAMH X RREAES  [REERUDEEES|
£2P5RP63ONBENARBEER [BRE] BENNEIRBEIMRESEIE

RipxR— - S2A£EENA [BRE] H& (Q3 % Q8) | 7E- REA
46.7% BEREEH KL —EER >  EREIE - RBSUBELRERER
ERR - ERNRAITTHE - 90% BAEEH KD —EER  LRFEIE
BAREMARERMINLZBNERT  ItMRZHEERE - F 8EITE
46.7% BEREFEEEER - B NMEEHERBEIIERELERE
HIERELIEMAEEER - SEANEHBMIIERENE  WESREH -

0
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ERMERERM TR R AP X HEIRMRAL ) 2 TTBMR

R

BEERDN

HEEEIR [MERE] BE/ RIE

1. Feeai [TEERME ] AR

TH— FTEMEF

FE = DA 100%

TH= BHEZaT

SEI: FEZBENER
2. WRRUTHRY - [BR®| w—®|e: |
SR LTREE Lo
N N B L
yR= BMEEST 2%
SR FAZEBNER 73%
3. B AEMATRE - BEERER [HEX] - 90%

" e . IET | = _ IEE
i pis \ Y, A= | TRE
Y [REXRE] WFE o RE [ TRE TRE
1. BIER - RANBOAEHRESZBENERS - 57% |43% | / /
2. MEN RAEEREEEAT - 90% | 10% | / /
*;f , NP Tt== oh &= % 7> =2
3/5'\5;&10 BeER [HEXRE BEXENAN 90% | 10% / /
& Yk i3 vE & m&

4. %12 H T ﬁ %zéﬂﬁwa RES ] R 90% | 10% | )
MNBENRER
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RIBR=NRER  MEEATEHERERB LR - Er KR
AFTRRGETH) [T ZREEH P E (4C) | EARINRBLERLE RELES
NERE - BREEMRMERER  73% 24AKRTEMR [Fe ] 1977 KK
HECERAE R REEER o

ERBPLWEMARERENEBLZTH - MESLRERHERIEEEAN
B fiEE RAEETDARABMER - XeeEMMIRIH X [k -
BREMN/ NS FHETE - AU ELEZE [RERE] - FOM
BARMEMERNERR - Bt IASEERTERIDSEEEREEN
AR SBMEZAES ©
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R R

AWHRERSESR  RERAFEFZLENFEMERIVERA

MBESEBW MM EFERREZEMNERRAKIE R — -
ARG ELERBREECSNELRE TR B4C BNEREEBE
BEVASE - IRFFERELNB BN - JRCE © W EBREAR
ZHEF  AABHBRELEABHREBELR (4C) - REMMZRT
BEEZENED - (ESRMR  EARNAFL ACH - MPIEREGR T 4C
MR WARSHERLIR - Er RRERPHEIEH - REIFEERSZL
BIREIRRRRE WV A o

(B | B EEECERMERRANTE
AANER [BR] EXEXEIFELELZRMEMERWOMEL - B
RIFELELEERERE  AABEEFURETTHEENER - £RE
ERESINAERFES B SBRNER - F2EB TYIXHRH#E - K
ANEERAZERE  EMBERN LEHERMNENIE » SHHEE &8
W] & [46] NRERE  ZE2LERERBEEFIANTRH - 12
E UHEENEBEHZRE  ZONHEACETIRL BAENTEEH
Bg N - BAETEREMESWAT @ BIEZERMERE - BB/ T FHOHE
705 FEBBETREEREEEY c BEBIINTZE2ENHEMRER
R~ (Gajria & Salvia, 1992 : Hare & Borchardt, 1984) - [&EZAHi%HE
ERMOMKBEFNLR  WEHZRETREEEBREZSHERE
HEE - R AN RAEE T ERANRER BB AR FREL
MERGELEABERARERRATENNE - Pt EHERE ]
(BE15ZR - 2011 B 108) - ULdh - RIFRI 2 (2010) FFEEEE - &
EZREP X RERBSENERN - IFELZELFRFHBMEE - W2
SEX - Bt - BERHEBHIFEZELERGR THERR - EEREAE
FREEHNEA - SAFEREA EEANEDL o
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REWENERAR  RRAEERRLZERERBRNERTR
HRSHERAR - 73% 2ERA 156 ] RIEZREH AT
SRR~ SBAFER [RE] MENRRAKEDTT - BN
PREBEREE YRS 38 - P ERRBRRE TR B /&5 4K
HEBOREH L8 BRABNAFMBLER (46 | FIKHEBRERR -
SRR [#76 ] REERIFERSEAEMNERIET BRI KA -

[#7e] RHEEMPRSERNEKE  E24£2E [Fe] #15
B r] R A R eI BB fERE /1 © #R4R Kintsch and van Dijk (1978)
K Williams (1988) fRHAIBIERZIER @ RAMIEEM S IRRERE
FNEENRSD BERE TWMTH ATERE FBERBFAENEELND -
B BER—AFENERRE - SEAXRMELSEEE —THERXAAR
MWEZAR - MERMEBABEIERE @R -

Rtk - 1eA EIFEBRARBIEKAERE - MHAERZTZERE
REE - BB D BEELSREN T HINFHES R - EIEA] KBRS HE
NEEBAMBENERERANER - E2LF RIFAREXER A - b
BEBIUFREIEREE N - SIRFTHITEE 30 (I FEFBEL - B AR
AR X RAEE TR A - BB MR XERE - Fiit - AA®
BESEMHEITNE  MFRAER - BEHES  BPR(LIFFERREN
FIREIERERE ] ©

BEFETZBENERRAAESD (metacognition)
BRERNZHEREALACRNERE B 82 (4] &8
MERIEECREREAANE  BEHECHRAMERNE N (BEE

2002) ° S REITENIAR - RABRIBEIFEZELENERABEEL
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ERITHEEINERBTR - R TEIFEZZLRFAREECNBERE
B AAREESROMESY L 0k (HEeax] (RE1) 2
KELERREMERMNHEIRELNNE - EERTAEES2ENEE
BESN - A AE BB REET R - E—PRIEBEHREREAEN -
FEERELRIZBENER  MAAAEHBERBESRE - BEEER
EEER - DMRFTEANBEERE N o Fitt - AASHEEEN [HER
BER] - ARABEREELN  BEANTRBIET  HEEREENR
EERE  HESLRERERMEIAL > BIES/MMAEENHER
2 o

4 N

BEMELR: 1. LTZ2MWF () 290 () .BHEHRAT () 4.4 ()

N /
1 BEREX

RS

VR - BRI ER A BRI IFEERENBEIERE N - R
ZEMAERSBIET  RTEHNRE PR TRV ERNHEELN - £
HERESZREMERTD - EREEMNE - EMEBSNRIFEFZLEN
RAXEREREN  MRAEHBAREEFFAIOANARBEE L - MR
ERITIFEREANRER S ERMPITRERERINTXEBRR -

144 HERRBEER



BB EHERERITIEEFRRE T X EBEE N 2 1THMR

\\
SE R/t

SME (2012) - ABRRIEF 2 HESHRABHR/ N NERHEERLEEE Y
FE (RERZELHRY) - BYFEREBHESHEN  Z5H% -

MEFE (1995) o (BI/NEBZHRES B FEREREX 2BBEME) - (&1t
M AMEEEFR ) - 55 26 8 - 267-297 °

MEF (1997) - (EBEHE  WRWER) - adk™m : A/ °

WEE - %88 (2012) ° (DEFHEHRE  pBHMEREZR) - HHHE - BKE -
BIAE (E4R) - CGEEBSEMPREEY : FR2 - 80 - #oEEFE) - B 37-
46 - BE  BEREBHRAL -

WER - £21% - BRE  2EXF (2010) o (FEERRBEHEFMH) -adtm: 8
B AL

PR % (2006) ° Bl/NEBAEMESRE 2 HEWE—ANERAD (RERZELTHRX) °
By REHEASHEODIPHEGHER - FRT -

Rk (2010) - BEHMEEZMA L EEMEHETHER/ N FRESBMEE NI 2T
2. QUREASBHERBEMETABELRX -

BEIRER (2011) » (EMERMHABHIZAB/NAFFE2SZRH B HEMBERRENKBD -
(HERIEMAFTET) - £ 5645 38 - 91-118 -

SREFDE CZRFT CFEIEE CBAE (2012) o GNOREBELSRFTELESB R XME.) -
BEEE  SRE ABKE CREE (B - (BB EREELESEE R MR
B PKEETE) - B 159-181 « FF : BAEANBHARA o

54588 (2002) o (HEEHEBLUE/)AFERE2EHEER  BRRAMNNEEIU S E
o) RE : By REMSBETHE O IR LATHEHITAT -

EIEE CBEE ABKE (2012) o (BB EETEEEBF D YN ELEEBTE) o
BEEE  SRE BKE  CRER (BF) @ (BB EREEAEE R AR
B4 - PKEERERE) - B 99-118 « i : HBEAKEHIRAM -

#351a (1997) - BIZEUM - BRHRWAE - BRFAENETREEZ X ETNBEEFR (R
IRZELMRX) - BEPNKREBETEZR - HF -

o (2010) ° (BNEBEMEZR : PXIEAF _BsHREMIT) o (P2
EE2R) - FA553H 0 67-104 -

B (2012) ° (AXEAFE T  HERBREHEHERKE 2T - (PEE
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Reflection on a Lesson Study for Enhancing
Students' Problem Solving Competence through
the Bar Model Method

Daniel Chui & Alex Kwan
Fukien Secondary School Affiliated School

Abstract

This article reports on the development of problem-solving
competence through learning and applying the bar model method in
mathematics lessons. The aims are to find out to what extent (a) the bar
model method can help students improve their performance in solving
mathematical word problems; and (b) the bar model method can affect
students’ attitude towards problem-solving in mathematics. A series of
lessons were designed to equip students with skills on the bar model
method. A questionnaire survey was conducted, followed by face-to-
face interviews. Both performance and attitude towards solving word
problems were found to have improved with the use of the bar model
method. Suggestions including lesson design and further study were
discussed.

Keywords

bar model method, problem solving, students’ attitude, mathematical
word problems
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Introduction

Educators believe that the purpose of mathematics education is
problem solving, which is one of the most important competences for
21st century education (CDC, 2000; NCTM, 2000). Research found
that students encountered different levels of difficulties in understanding
word problems (Ng & Lee, 2009) and how the quantities relate to each
other, using mathematical symbols to represent knowns and unknowns,
and in choosing suitable strategies to handle word problems (Kho, Yeo
& Fan, 2014). The bar model method is a well-developed tool helping
students to solve structurally complex mathematical problems in this
context (Kho et al., 2014) developed by the Curriculum Development
Institute of Singapore, Ministry of Education in the 1980s (Kho, Yeo &
Lim, 2009). Interest in its nature and use has been growing worldwide
since Singaporean students have been achieving outstanding results in
both PISA and TIMSS (Kho et al., 2014).

Enhancing students’ problem solving competence by using the
bar model method in solving mathematical word problems is one of the
subject concerns in the authors’ school. Teachers have been trained
and given a handbook developed by the mathematics department in the
2017/18 school year. A series of systemically scaffolding worksheets for
Primary 1 to 6 students were designed for use in the 2018/19 school
year. This study aims to find out to what extent (a) can applying the bar
model method improve students’ performance in solving mathematical
word problems; and (b) can the bar model method affect students’
attitude towards problem solving in mathematics.
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Literature Review

The bar model method is an innovative tool with the aim of
minimising the difficulties that students face when attempting word
problems in mathematics (Kho et al., 2009). A study showed that the bar
model method is an effective strategy in this connection (Morin, Watson,
Hester & Raver, 2017). Charles, Lester & O’Daffer (1987) recognised
problem-solving as a complex form of intellectual activity, and argued
that it is because of this complexity "you should develop a good
understanding of the nature of problem solving and various evaluation
techniques associated with it before you attempt to set up your own
evaluation program” (p.4). In this connection, students may follow the
four fundamental procedures for problem solving - "Understand, Plan,
Work out, and Look back" - developed by Polya in 1945.

Methodology

This study used both quantitative and qualitative methods in data
collection in view of the perceived benefits involved (Bryman, 1984).
A Primary four class (n=24) was selected from 5 Primary four classes
with similar background in terms of numbers of students, abilities
and learning diversity. The concepts and skills of using the bar model
method in solving mathematical word problems were introduced to the
selected students in a series of lessons. Students’ performance scores
were collected afterwards. They were asked to describe their attitude
towards problem-solving using the Attitude Inventory Item questionnaire.
Six students in the class were selected to participate in face-to-face
interviews.
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The lessons were designed to guide students to (a) identify the
relation between quantities in the word problems; (b) draw bars to show
the relation of the quantities explicitly; and (c) translate word problems
into symbols. Students were asked to do self-checking and peer-
checking of these three concepts and skills in every lesson. Through
these cognitive thinking processes of self-directed learning, they were
expected to be able to solve word problems by using the bar model
method.

A case study approach was adopted to investigate the effectiveness
of students’ development on their problem solving competence through
learning and applying the bar model method. The two research
questions were as follows:

1. To what extent can applying the bar model method improve students’
performance in solving mathematical word problems?

2. To what extent can learning the bar model method affect students’
attitude towards problem solving in mathematics?

A series of lessons (Table 1) were designed to equip students
with a mastery of the bar model drawing skills, and to develop their
problem-solving skills through the use of the bar model method. The
worksheets (Appendix 2) provided space for students to draw the bar
models, give their answers in horizontal form and perform self-checking
and peer-checking. The design of bar models and the corresponding
word problems was based on textbooks and reference books (Yeap,
2010). During the designed lessons, bar model rulers and school-based
rulers were provided to students (Figure 1) to help them draw bars of
required lengths and sizes and thereby facilitate their cognitive thinking
processes. Possible unfairness suffered by the other students who were
not involved in this study was minimised by giving them exercises and
examples so that they could also benefit from this study.
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Lesson| Type of bar model Objective Example

1 Multiplicative Multiplications  |There are 12 camps in the campsite.
comparison (Self-checking) |[There are 24 beds in each camp. How
models many beds are there in the campsite?

2 Before-after Divisions 93 pupils are divided into 18 groups
models (Self-checking) |equally on Fun Day. The remaining pupils

join the last group. How many pupils are
there in the last group?

3 Comparison Mixed- There are 28 cans of milk tea in each
models involving |operations box. There are 7 fewer cans of milk
addition and (Peer-checking) |tea than green tea in each box. A
division convenience store buys 280 cans of

green tea. How many boxes of green tea
does the store get?

4 Comparison Mixed- Mary has 100 apples. Mary has 10 apples
models involving |operations more than Peter. Peter will share his
subtraction and  |(Peer-checking) |apples with 8 of his friends. How many
division apple(s) will Peter have finally?

5 Comparison Mixed- The price of 4 bags of cookies was $256.
models involving |operations Now it is on sale under a promotion of
multiplication and |(Peer-checking) |“buy 3 get 1 free”. If Peter wants to buy

division

4 bags of cookies, how much should he
pay?

Table 1 Summary of the lessons for developing students' bar model drawing skills
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Findings and analysis

Marks were given and used to analyse the learning effectiveness
of the use of bar model method from lesson 3 to lesson 5. Table 2
summarised students' performance in the worksheets. Marks were given
with respect to whether a correct bar model with all essential elements
had been drawn, whether the horizontal form had been correctly set up,
and if the answer was correct.

Worksheet Worksheet Worksheet

(3rd lesson) (4th lesson) (5th lesson)
No. of students 23 (1 absentee) 24 24
Mean 64.13% 79.17% 93.75%
SD 25.35% 25.69% 10.83%

Table 2 Students' performance in the in-class worksheets

Significant improvements in the mean value of marks could be
found from the 3rd lesson onwards. This improving trend indicated that
the students were getting more and more familiar with the use of the bar
model method (Figures 2 to 4) and could use the method more and more
systematically. A considerable reduction in the standard deviation could
be observed in the marks for the worksheet in the 5th lesson, suggesting
that fewer extreme cases occurred and that most of the students could
reach a high standard in the use of the bar model.

1. Karry has $276 and has $54 more thon Paul. Poul uses his mone;

than Ker. Ken uses his money to buy 4 toys ot ¥ =
the same price. How much is each C07

much i ench of the toys?

L i e S |

e Soon b S

Figure 2 Student's work sample from lesson 3  Figure 3 Student's work sample from lesson 4

of soya milk in a corton. Dod pours 3 cortons of seya milk inte
w marry cups of soya milk are there?

Arewer:

Figure 4 Student's work sample from lesson 5
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Another aim of this study is to investigate the impact of using the
bar model on students’ attitude towards problem solving in mathematics.
For this purpose, a true-false questionnaire was given to the selected
students. The questions focused on students’ action, attitude and self-
confidence in mathematics. Table 3 to 5 summarised the answers to
these questions.

nQuurizg?n Questions True False
1 | will put down any answer just to finish a problem. [47.8% 52.2%
2 | will try almost any problem. 87% 13%

3 I will work a long time on a problem. 43.5% 56.5%
4 | need someone to help me work on problems. 52.2% 47.8%
5 | will keep working on a problem until | get it right. 82.6% 17.4%

Table 3 Responses to the questions on students' action

Responses to question 2 and 5 indicated that most of the students
(>80%) would keep working on a question until an answer was obtained.
This reflected that they became more willing to solve questions after
learning the bar model method. The pattern of responses to question 4
however showed that more than 60% of them thought that they needed
help when they worked on problems. This reflected that they needed
more facilitation on using the new tools.

On the other hand, responses to question 1 suggested that the
majority of the students would not spend a long time on a question and
would just write down any answer (which might not be correct) to a
question in order to finish it. As they were still target (exam-) oriented,
more effort would still be needed to build a mathematical mind set.
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nQuurﬁEt::n Questions True False
1 It is no fun to try to solve problems. 30.4% [69.6%
2 When | do not get the right answer right away, | give up. |30.4% (69.6%
3 I like to try hard problems. 82.6% [17.4%
4 There are some problems | will just not try. 43.5% [56.5%
5 | do not like to try problems that are hard to understand. |39.1% (60.9%
6 I like to try to solve problems. 78.3% |21.7%
7 | give up on problems right away. 43.5% |56.5%

Table 4 Responses to the questions on students' attitude

Question 3 and 6 showed that most of the students (about 80%)
liked to try to solve hard problems. This reflected a positive attitude

towards mathematics problem solving in the beginning stage. Students
would not turn away at once when they faced mathematics problems.
The responses to question 4 and 7 also indicated they would not give
up right away. This pattern was in contrary to the responses to question

3 and 6. Further research is needed to achieve a more accurate

conclusion.

nQuurif)té?n Questions True False
1 My ideas about how to solve problems are not as good|82.6% [17.4%

as other students’ ideas.

2 | can only do problems everyone else can do. 52.2% |47.8%
3 | am sure | can solve most problems. 91.3% |[8.7%
4 | can solve most hard problems. 65.2% |34.8%
5 Most problems are too hard for me to solve. 47.8% [52.2%
6 | am a good problem solver. 47.8% [52.2%

Table 5 Responses to the questions on students' self-confidence
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As indicated in the responses to question 1, most of the students
(>80%) thought that they were not confident in the ideas that they had
used. More than half of them (>50%) thought that they were not better
than others (question 2). Responses to question 3 and 4 nevertheless
suggested that most of them were sure they could solve all the problems
(>90%) including the more difficult ones (>60%). After learning the skills
of the bar model, they became more confident in themselves.

In the follow-up interviews, six students were asked to describe
their feelings on the use of the bar model during the study (Table 6). The
aims were to find out what was the most impressive or important effect
of the bar model.

Questions

1. Before using bar model, did you find it hard to set up the horizontal from of the word
problem? Why?

2. Can you describe the method you used to solve the word problem, before you learn
the bar model method?

3. Which method do you think is better? Why?

4. Do you think that the bar model is helpful when you analyse the word problems?
Why?

5. Do you think bar model give you more confidence in solving word problems? Why?

Table 6 Teacher-student interview questions

For question 1, 4 out of 6 students said that setting up the horizontal
form was hard, as there was a lot of information given in the questions.
It was difficult to find the linkage between the information given, and
thus they could not translate them to the mathematical language
(the horizontal form). Only 2 out of 6 students said that setting up the
horizontal form was easy as they had attempted some similar questions
before. They found it difficult to handle some unfamiliar problems and to
describe the word problems using the mathematical language.
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With respect to question 2, all the students mentioned “read the
keywords”. This indicated that they had already learnt the method to
handle word problems in earlier stages. However, together with their

responses to question one, the traditional “keyword” method did not

appear sufficient for them to solve unfamiliar word problems. The
missing link would be that they could not find the relations among the
keywords and did not know how to solve the problems mathematically.

For question 3 and 4, all of the students agreed that the bar model
method was useful, reflected by some of the comments made by the
students as follows:

Student A:

Student B:

Student C:

Student D:

Student E:
Student F:
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It (the bar model) provides a way to visually describe
the contents. It is easier to change the contents into
mathematical language. It can also show the relationship
of the information easily.

It helps to show the relationship of numbers by letting
me see it.

If the question is complicated or not familiar, the bar
model is helpful. It can help me to break down questions,
visualise and find the relationships among the numbers.
It helps me to visualise the whole questions so that | can
find the relationships among the numbers more easily.

It helps me to understand and analyse the problem.
With the bars (used in the bar model method), it is much
easier to understand the relationships as it visualises the
relationships.
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In their responses, most of them mentioned “visualising or finding

relationships”. This pattern was in agreement with the responses to

question 1 and 2. The main function of the bar model is to help students

find the missing link when they need to analyse the word problems or
find relationships among quantities in a question by helping them to
visualise the contents with the use of simple bars.

For question 5, all the students agreed that the bar model method
increased their confidence in solving word problems. The followings are

some of the students’ comments:

Student A:

Student B:

Student C:

Student D:

Student E:

Student F:
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The bar model helps me to understand the content more
easily and it helps me to describe the relations among
the contents.

Every time | use the bar model method (in handling
difficult problems or checking), the correct answer can
be found.

It (the bar model method) can help to break down the
content in the question, visualising and finding the
relationships among the numbers.

It (the bar model method) can help to break down the
content in the question and make the questions easier to
understand.

It (the bar model) can help me to break down and
analyse the question.

It (the bar model) makes the question easier to
understand. It also helps to break down a complicated
question.
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As most of the students mentioned, using the bar model helps to
break down questions into smaller pieces. This makes the question
easier to be understood and hence increases students’ confidence. Also,
as student B mentioned, after using this model, there will be a higher
chance to get the correct answer. This could raise students’ willingness
to use the bar model method again during the word problem-solving
process.

Conclusions and Limitation

This study aims to find out the effectiveness of enhancing students’
problem solving competence through solving word problems with the bar
model method and to find out the attitude of primary students towards
problem solving after learning the bar model method.

According to the interview and the attitude survey, the majority of
the students had positive attitude towards solving word problems. It
is believed that the bar model method should be carried on as a tool
to help students to analyse word problems. In response to students’
concerns, in the future use of the bar model method, teachers should
pay more attention to how the bar model method can help to break
down complicated questions into pieces. This breaking down effect
should be shown in a more explicit way such as numbering the steps
when drawing the bars. Proper tools should also be provided to students
(such as the specially designed rulers used in this study) to show the
abstract relationship among numbers. As the bar model method is a
tool to help students to find the relationships among the quantities in the
word problems, when teaching the bar model method, the types of bar
models should be standardised in order to help students to generalise
relationships.
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Secondly, from the data in Table 2, students’ marks were on an
upward trend, denoting continuous improvement, so repeated practice of
using the bar model method is recommended. This helps students to be
familiar with the use of bar model and form a habit to use the bar model
method as an effective tool to analyse and solve word problems. Using
bar model is an important step to complete the missing link, helping
them to find the relations among key words and to translate the situation
into the mathematical language.

Furthermore, the interviewed students mentioned some
characteristics of the bar model method, such as visualising the problem
or breaking down complicated questions into pieces. These could help
them by enhancing their confidence in solving word problems. Further
investigation should be done in order to find out the effectiveness of
different elements of the bar model, so that effectiveness of the bar
model method and teaching and learning can be improved.

In this research, only one class of students was involved. A larger
scale study should be conducted in the future with more classes or forms
so that the representativeness of the findings can be improved.

Further improvements in research could be achieved if the study
was conducted for a longer period of time in a spiral model. Pedagogy
or curriculum for bar model method could be formulated and evaluated
continuously and regularly.

In addition, tracing of students’ results can be useful in finding out
the long term effects of the bar model method on students. In this study,
short-term spiral teaching was conducted to enhance students’ habit
or performance, but tracing students’ habit or attitude towards problem
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solving should also be carried out in order to find out if the habit of using
the bar model method as a tool has been formed. By comparing the
results, it is expected that long term effects of the bar model method can
be observed.

A more systematic guideline on using the bar model method should
also be introduced. Students' performance in each single step of drawing
bar models should be investigated in order to have an in-depth study
on the effectiveness of the bar model method. This aims to enhance the
structure of the bar model and to improve the effectiveness.

Reflection

As a teacher, it is our mission to provide ways for students to learn.
Beside knowledge, effective ways to learn should also be taught to
students in order to mitigate possible difficulties. This will help to increase
students’ learning motivation. This is the reason why we introduced the
bar model method to our students. From the results, both qualitative and
quantitative, we believe that the bar model method is a good way for
students to learn how to solve mathematical word problems.

The fact that students’ learning motivation and results were
improved has given the researchers confidence in providing new
learning skills to our students, and to extend the scale of the study. A
positive result can be expected even when the bar model method is
taught to other students of similar background.

On the other hand, regarding the limitation of the research, as only
Primary 4 students were involved in the research, whether the method
can be effectively mastered by students of higher or lower levels is
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not clear. Furthermore, students in this research reported that the bar
model method helped them by enabling them to visualise the questions.
However, further research would be needed to investigate whether the
method is equally useful to students with different learning styles.

Despite the unanswered questions, students in the research
generally agreed that the bar model method was a powerful tool so it is
hoped that the strengths of the method can be further investigated and
more properties of the method can be discovered to further facilitate
students’ learning.
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Appendix 1 Attitude Inventory Item

Pretend your class has been given some math story problems to solve. Mark true or false
depending on how the statement describes you. There are no right or wrong answers for this
part.

. | will put down any answer just to finish a problem.

. Itis no fun to try to solve problems.

. | will try almost any problem.

. When | do not get the right answer right away | give up.

. | like to try hard problems.

. My ideas about how to solve problems are not as good as other students’ ideas.
. I can only do problems everyone else can do.

. | will not stop working on a problem until | get an answer.
9. | am sure | can solve most problems.

10. | will work a long time on a problem.

11. | am better than many students at solving problems.

12. | need someone to help me work on problems.

13. | can solve most hard problems.

14. There are some problems | will just not try.

15. 1 do not like to try problems that are hard to understand.
16. | will keep working on a problem until | get it right.

17. | like to try to solve problems.

18. | give up on problems right away.

19. Most problems are too hard for me to solve.

20. | am a good problem solver.

N[O~ WIN~

Appendix 2 Students' worksheets

Fukien Secondary School Affiliated School

P4 Revision — Mixed Operation 1 (With bar model)

Example:

1.Mary has 100 apples. Peter has 8 apples more than Mary. Peter will share his apples with 8 of
his friends. How many apple(s) will Peter have finally?

Bar model: Checking of bar model:
1. Length is related to the number [

2.Unknown shown O

3.Show relationships between items [

Answer:
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Exercise:

1.Ada has $230 and has $30 less than Ken. Ken uses his money to buy 4 toys at the same price.

How much is each of the toys?

Bar model: Checking of bar model:
1. Length is related to the number U
2.Unknown shown O
3.Show relationships between items [

Answer:

Example 2

2.Zoe has 58 green apples and 62 red apples. If she puts the apples into bags of 6, how many

bags of apples will she have?

Bar model: Checking of bar model:
1. Length is related to the number ]
2.Unknown shown U
3.Show relationships between items [

Answer:

Exercise:

2. A school has 340 boy students and 320 girl students. If the school arranges the students into
30 classes and each class has the same number of students, how many students are there in

one class?
Bar model: Checking of bar model:
1. Length is related to the number O
2.Unknown shown U
3.Show relationships between items [
Answer:
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Fukien Secondary School Affiliated School
P4 Revision — Mixed Operation 2 (With bar model)

Example:
1.Mary has 100 apples. Mary has 10 apples more than Peter. Peter will share his apples with 8
of his friends. How many apple(s) will Peter have finally?

Bar model: Checking of bar model:
1. Length is related to the number [

2.Unknown shown [

3.Show relationships between items [

Answer:

Exercise:
1.Karry has $276 and has $54 more than Paul. Paul uses his money to buy 6 CDs at the same
price. How much is each CD?

Bar model: Checking of bar model:
1. Length is related to the number U

2.Unknown shown |

3.Show relationships between items [

Answer:

Example 2

2.The original price of a bag of cookies is $125. Now it is on sale and has a discount of $20.
Peter and his 2 friends buy one bag of cookies and share the price equally. How much should
Peter pay?

Bar model: Checking of bar model:
1. Length is related to the number U

2.Unknown shown O

3.Show relationships between items [

Answer:
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Exercise:
2.Mary’s weekly salary was $650 last week. If her weekly salary is reduced by $60 and she
worked for 5 days this week, what is her daily salary this week?

Bar model: Checking of bar model:
1. Length is related to the number U

2.Unknown shown O

3.Show relationships between items [

Answer:

Fukien Secondary School Affiliated School
P4 Revision — Mixed Operation 3 (With bar model)
Name: Class: ( ) Date:

Example:
1.The price of 4 bags of cookies was $256 originally. Now it is on sale and promoted at “buy 3
get 1 free”. If Peter wants to buy 4 bags of cookies now, how much should he pay?

Bar model: Checking of bar model:
1. Length is related to the number U

2.Unknown shown O

3.Show relationships between items [

Answer:

Exercise:
1.A book store is on sale and all the books are sold at the same price. Ada used $207 to buy 9
books. If Kate wants to buy 5 books, how much should she pay?

Bar model: Checking of bar model:
1. Length is related to the number U

2.Unknown shown O

3.Show relationships between items [

Answer:

172 HEHRBREER



Reflection on a Lesson Study for Enhancing Students' Problem Solving Competence through the Bar Model Method

\\

Example 2
2.There are 650 mL of soya milk in a carton. Dad pours 3 cartons of soya milk into cups of 75
mL. How many cups of soya milk are there?

Bar model: Checking of bar model:
1. Length is related to the number ]

2.Unknown shown O

3.Show relationships between items [

Answer:

Exercise:
2.Mum poured 600 mL of orange juice into 4 cups equally. Jack and Kitty drank 3 cups. How
many millilitres of orange juice did they drink altogether?

Bar model: Checking of bar model:
1. Length is related to the number O

2.Unknown shown O

3.Show relationships between items [

Answer:
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Motivating Learning and Increasing Participation
in a School for Social Development through Play-

based Learning
Lucy M Rogers & CHAN Ka Ying
Caritas Pelletier School

Abstract

This action research study examined the use of constructive play
in a special school (School for Social Development) classroom teaching
with students with Attention Deficit Hyperactivity Disorder (ADHD) which
is characterised by inattentiveness, hyperactivity and impulsiveness.
Students with ADHD often have struggle with a normal classroom setting
and end up with poor academic achievement. While introducing play
into English lessons in this study, students’ classroom behaviour was
observed and recorded. Improvement in classroom engagement and the
reduction of inattentive and rule-breaking behaviour were noted. This
study could provide a deeper insight into an alternative way of teaching
students with ADHD.

Keywords

special education, school for social development, attention deficit
hyperactivity disorder, play, adolescents

Introduction

As a school for social development, Caritas Pelletier School is
devoted to assisting students from Primary 5 to Secondary 3 who exhibit

175 HEHRBEER



o ¥

Motivating Learning and Increasing Participation in a School for Social Development through Play-based Learning

——

significant emotional and behavioural difficulties. Along with the upward
trend of students having special education needs (SENSs), there is an
increasing number of students diagnosed with ADHD in mainstream
schools. Students with ADHD often have poor academic engagement
and low work productivity. This results in poor educational outcomes and
difficulties in classroom management.

In this academic year, Secondary 1 students in our school had
to learn to pay attention and stay seated during English lessons. In
collaboration with the Principal, native-speaking English teacher (NET)
and speech therapist (ST), an action research project was formulated to
study how far the use of structured play could help to increase motivation
and reduce inattentive behaviour. Students were given more freedom to
move inside the classroom, fiddle constructively and be more creative.

Literature review

ADHD is a neurological disorder that affects an individual's daily
functioning. Students with ADHD are often poor in executive functioning
and tend to be inattentive, hyperactive and impulsive (American
Psychiatric Association, 2000). They usually have a short attention
span, difficulties in remaining seated and concentrating on tasks
during lessons. Research has shown that they generally exhibit poorer
academic achievement and educational outcomes when compared
with normal peers probably because of their lesser degree of academic
engagement and productivity (DuPaul & Stoner, 2003). Longitudinal
studies have shown that these problems could persist to adolescence
and adulthood (Loe & Feldman, 2007).

Researchers have carried out numerous systematic classroom
observations on students with ADHD. An observation code was devised
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and students’ behaviour within the lesson was recorded. These students
did demonstrate high rates of off-task and disruptive behaviour in the
classroom, including fidgeting, verbal aggressiveness and gross motor
activity (Junod, DuPaul, Jitendra, Volpe, & Cleary, 2006). Off-task
behaviour lowered students’ opportunities to respond to academic tasks
within lessons. Their academic performance and motivation in learning
were therefore negatively affected.

Traditional teaching strategies for students with ADHD tend to focus
on environmental modification, medical care as well as behavioural
intervention (Loe & Feldman, 2007). Medical treatment is used to
alleviate core symptoms like inattentiveness. Research showed that
academic productivity such as the amount of homework completion and
scores on worksheets could be improved by medical treatment (Evans,
Pelham, Smith, Bukstein, Gnagy, Greiner, Altenderfer & Baron-Myak,
2001). Environmental modification aims to help students manage ADHD.
Through providing a more structured task and developing a routine,
students would participate more positively within the lesson. However,
recent theorists such as Dietze and Kashin (2011) see the child not
as a passive receiver of knowledge but as actively involved in making
meaning with knowledge. Play is not just about releasing energy, but
can be used to acquire new skills and develop new ideas. A deeper
exposition of this theory is found in Lev Vygotsky’s theory where children
are seen as capable of learning social and cultural concepts through
their daily living experience. They can use past learning experiences
to develop and build new learning experiences at a slightly higher level
(Barzegary & Zamini, 2011). Play is an essential element of children’s
daily living experience. While Vygotsky mainly focused on younger
children, Scheu and Xu (2014) stated that “if Vygotsky is correct in his
assertion that play is done for developmental purposes, then, play must
affect the development of adolescents as well, even though this play is
different in presentation from that of early childhood” (p. 246).
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Play is clearly beneficial in the classroom. However, the link
between play and ADHD during adolescence is still at the early stages
of investigation. The use of psychostimulants (medicines for treating
ADHD) is becoming widespread in recent years. However, little is
really known about the effect on growing brains. Panksepp (2007)
postulated that the increase in ADHD might have been due to the lack
of opportunities for pre-school children to engage in play especially
those taking psychostimulants. He stated that “The idea that intensive
social play interventions, throughout early childhood, may alleviate
ADHD symptoms remains to be evaluated’ (pp. 57-66). More research
is certainly needed to know if play is a useful tool for teachers who have
ADHD students in their classroom and if it is beneficial for these students
as that proceed onto adolescence.

Methodology

The purpose of this study was to answer the following research

questions:

1. How does play-based learning affect students’ motivation and
participation in the lesson?

2. Can play-based learning reduce students’ inattentive behaviour during
the lesson?

The subjects of this study were secondary 1 students. There were
3 students with different levels of English competency in class. Student
A has been diagnosed with ADHD and is regularly medicated. She
exhibited significant difficulty in concentrating for long periods of time.
Student B had the highest English proficiency. However, she struggled
to stay seated and she was easily distracted by others. She had many
attributes of an ADHD student but was not diagnosed as such. Student
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C was diagnosed with marginal intelligence and had low English
proficiency.

The major researchers in this study were the NET and ST. As the
learning objective was to enhance student’s skills in writing a fictional
story and oral narration skills, the ST was actively involved in designing
the series of English lesson (Appendix 1) with the NET and in devising
the data collection method for the current study. Lego characters
and technology were used to create an original story (Appendix 2) in
digital form in accordance with the learning objective for the target unit.
Students had to design a range of characters, discuss character traits
and formulate a plot besides combining the characters with background
photos obtained from the internet. The scenes were photographed using
an iPad and put into Shadow Puppet, a movie making app. Students
were able to explicate their original story using the same iPad app.

The hands-on inquiry-based learning outlined above was
designed to give students a desire to explore, solve problems and
build knowledge. Constructive play helps to build tenacity, flexibility
and persistence which can be areas of difficulty for ADHD students.
Furthermore, the shared activity could provide social opportunities to
work on co-operation, responsibility and contribution. The NET and ST
defined constructive play as giving students the tools and skills to create
something new within the boundaries of the traditional classroom. Some
classroom rules had to be stretched to allow play to occur.

A series of eight lessons on the techniques of writing a good story
and story genres were jointly designed by the NET and ST. Table 1
illustrates the overview of lesson contents. An example of a detailed
lesson overview can be found in Appendix 1. The series of English
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lessons objectives was broken down into different small learning
objectives to help students with poor executive functioning, who were
then taught step by step on how to identify common story genres,
settings, characters and components of a narrative.

Date Lesson Content
2018.10.15 1 Identifying different story genre, vocabulary & organization
2018.10.16 2 Story writing — character and setting of story
2018.10.18 3 Story writing —story’s plot
Story writing —story’s plot
2018.10.19 4 Searching for background pictures for the story
2018.10.22 5 Taking photos of different scenes
2018.10.23 6 Taking scene photos (day 2) and converting to movie
2018.10.29 7 Narrating story over movie (voiceover)
2018.10.30 8 Voice over (day 2) and reflection

Table 1 Lesson overview

Cross-curricular collaboration with Liberal Studies (LS) teachers
had also taken place prior to the beginning of the project. As a LS
news assignment, students were introduced and familiarised with the
news about the Thai cave rescue. The same piece of news was also
introduced in the English lesson where students were required to identify
components of a non-fiction narrative. Once students were equipped
with the knowledge of story writing components the project began. Both
qualitative and quantitative data were collected throughout the project.
Qualitative data included teachers’ reflection. The NET and ST met
regularly to discuss the sessions and any modification needed for the
coming sessions. Early on, English language teachers were also invited
to observe and give feedback.

Quantitative data was collected through behavioural observations,
adapted from Behavior Observations of Students in Schools (BOSS)
(Shapiro, 2004). Example of modified behaviour checklist can be found
in Appendix 3. Students’ level of engagement, off-task behaviour and
classroom rule-breaking behaviour were coded and recorded across
lessons, both in the amount of time and frequency of occurrence. For
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on-task behaviour, students’ level of engagement was categorised into
actively engaged and passively engaged (Volpe, DiPerna, Hintze, &
Shapiro, 2005). Examples of actively engaged behaviour include reading
aloud, completing assignments and writing in a journal. Passively
engaged behaviour refers to the time which student is passively
attending to the lesson, including the time listening to teachers and
classmates and looking at the blackboard during the lesson. Level of
engagement was scored with time sampling. Behaviour was scored
every two minutes.

Off-task behaviour was categorised into off-task/motor, off-task/
verbal and off-task/passive (Shapiro, 2004). Off-task motor behaviour
refers to motor activity that is not related to the academic task. Off-task
verbal behaviour refers to utterance that is not related to the academic
task such as singing and chatting with peers. An example of off-task
passive behaviour is looking out the window daydreaming. All off-task
behaviour was marked whenever it occurred within the lessons. The
baseline data taken before and during the project were compared to
provide a final analysis of behaviour across lessons.

Results

The Lego project ended in October 2018. Upon the completion
of the project, all students were able to identify and name the key
components of a fictional narrative. They were also able to design a
story with a clear setting, initiating event, action, consequence and
ending. With assistance from NET and ST, a complete and grammatical
story script was formed. Students were not interested in writing the
story as it was seen as a boring task, so they verbally shared the story
and the NET wrote the story on the board. This gave an opportunity
to correct grammar and for students to visually see the story develop.
It also gave an opportunity for the ST to work on social skills. They

had learned how to express opinions with appropriate manners during
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discussions. As students became excited about the story, they moved
from their desks close to the board to be part of the action. They all
wanted their contribution to the story to be heard. In a regular classroom,
students would not be allowed the freedom to walk to the board without
a teacher’s direction. During the project, students could ‘act out’ their
character as they were speaking. The story script can be found in
Appendix 2. As students became more interested in the story, they were
happy to sit for a longer period of time. Planning for moving around
during the lesson became less important.

Students’ behaviour was observed before and during the project.
Figure 1 shows the overall frequency of off-task/motor behaviour
across lessons. An analysis of the overall data highlights that when
regular lessons took place (baseline 1 & 2), off-task/motor behaviour
was unacceptably high. Students’ off-task motor behaviour included
wandering in the classroom, leaving the classroom without permission,
sitting inappropriately.

Frequency of off-task motor behavior observed

8058

Frequency of behavior
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Figure 1 Overall frequency of off-task motor behaviour observed
prior to and during the project
As interest in the project grew, students tended to stay focused,
and readily offered ideas about how the story should develop until day 6
and 8 when everything changed. Those students who had not completed
the previous day's work needed to continue on or even redo some
weak sections of voice-over or taking of background photos (Figure
2). Quite quickly there was a rise in inattention and walking around
the classroom as students became frustrated at having to repeat
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tasks. An interesting observation is that the quality of work was much
higher on days where students had to redo tasks; however, students
were not interested in a ‘quality’ product and therefore not motivated
to try harder. The lack of motivation led to the increase in undesirable
behaviour. Many external factors such as parents breaking up or a
fighting with a friend can influence behaviour in the classroom However,
in this case, there were no known external reasons for the spike in poor
behaviour other than that they were not interested in repeating tasks.

Figure 2 Example of background photo overlaid with Lego

Off-task verbal behaviour followed a similar pattern as off-task
motor behaviour. Figure 3 shows the overall frequency of off-task/verbal
behaviour across lessons. Bad language and gossip decreased more
noticeably when students found the lesson more practical. Furthermore,
the quality of classwork improved when they were working in a group
as opposed to sitting in rows in the classroom. On day 6 and 8 during
repetition in the lesson, students started to complain, roll their eyes and
become inattentive. Some foul language could be heard again.

Frequency of off-task verbal behavior observed

Frequency of behavior
— N [ FY ) =4 -~ o
[=] =] = = =] =] =] = =

baseline baseline day1 day2 day3d dayd day5 dayée day? day8
1 2

Figure 3 Overall frequency of off-task verbal behaviour observed
prior to and during the implementation of the project
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Looking more critically at Student A (ADHD and medicated), a
similar pattern could be seen. There were much fewer cases of rule-
breaking behaviour like shouting, tapping, singing, wandering or playing
with others (Figure 4) once the project started, although student A was
well known for enjoying physical movement, going from one activity to
the next, sticking up posters on the back wall and moving to the group
table. Day 3 and 5 were creative days; inventing a story with Lego
characters and taking photos with an iPad where she showed a great
deal of engagement. When she became more concentrated, her fine
motor skills improved even though she was noticeably more interested
in finishing the task than in the quality of output. She became noticeably
restless again as soon as the repetition of tasks was required in the
lessons on days 6 and 8. The NET and ST had to put in a lot of time to
help her refocus. This was the first year she had to be separated with
her sisters. She was valued for giving the ST time to work on social
communication skills in a small manageable group and from a teaching
perspective. Overall, this project was beneficial for student A as more
could be known about her learning style in due course.

Student B had great ideas. She was a vibrant, amusing girl and
was happy to push the boundaries when it came to discipline issues.
She had many attributes aligned with an ADHD student but was not
diagnosed as such. She was more socially mature than student A and
could be reasoned with when there was a problem. Like student A, she
disliked repetition. The use of constructive play where she could use her
imagination and act out her character worked well for this student. An
example of this happened when she was asked what food the princess
would eat at her birthday party, she suggested goat sandwich and
chocolate pizza.

One final interesting but unexpected result surfaced in the
study. The non-ADHD student C became disengaged as the project
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progressed. This student liked routines and did not enjoy constant
moving, noise and structured ‘play’ confronting. When compared with the
others, student C’s engagement within the lesson started to decline as
shown by the dotted line (Figure 5). On days 6 and 8, she slept through
80 percent of the lesson time and hence could not score anything on
those two days.

Students' active engagement time in class

—udenl A
= = studentB

------- student C

Figure 4 Comparison of students' active engagement time in class

Other than quantitative data on students’ level of engagement and
behaviour, qualitative data was collected through constant reflection
during the project. After every lesson, the NET and ST collaboratively
evaluated the lesson flow and students’ performance. Amendments in
the next lesson plan would be subsequently made. Through constant
reflection, the researchers were able to identify strategies that were
useful in enhancing students' performance. A detailed example of
reflection could be found in Appendix 1.

One of the examples of enhancement of classroom teaching was
the inclusion of PowerPoint slides to provide additional visual cues.
The researchers discovered that although students enjoyed a variety
of tasks during the lesson, they seemed to have difficulties in grasping
the big picture. They could not connect different parts of the project
and understand the importance of each small task. Other than weak
executive functioning, ADHD students are also characterised by a lack
of coherence in behaviour. Taking into account of this weakness, the
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NET and ST decided to provide additional visual cues with PowerPoint,
listing the lesson objectives and tasks to be finished within the lesson.
The visual schedule provided was effective in showing the project’s
progress. The use of PowerPoint also increased students’ engagement
and attention at the beginning of each lesson. Classroom routine was
gradually developed as the project progressed.

In addition to continuous reflection during the project, the English
panel teacher and Principal were invited to observe the lesson and
give feedback. The lesson observation was carried out on day 2 when
students were creating their Lego characters and the story’s setting.
Both of them gave positive feedback on the lesson design. Students’
engagement within the class was clearly higher with creative tasks
and having physical movement as they went from activity to activity in
different areas of the classroom.

Discussion

Through the continuous observation and data collection, students’
level of engagement and behaviour improved with the practical work
as long as the lesson moved quickly with a lot of variety and not too
much direct teaching. Students were creative in their approach, sharing
new skills and had the chance to use conversational English in a more
authentic manner. The speech therapist - teacher combination worked
well as both were able to work seamlessly in the relaxed classroom.

The ‘play’ aspect gave students a reason to be fiddling and moving.
The colorful Lego pieces provided something constructive to touch and
feel so students’ hands were busy. The relaxed learning style also gave
the teacher and ST more observation time to critically analyse students
as they were engaged, rather than needing the usual constant attention.
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Student A often needed instructions being explained individually as she
had not fully comprehended a given task when explained to the class. She
did not want to do the task so she asked for help even if unnecessary.
She simply wanted the answers so as to quickly get the job done. If she
did not fully understand the task, she became disruptive and frustrated
and gave up quickly. During the baseline lessons, student A was very
disruptive both physically and verbally which resulted in a negative
classroom atmosphere. Teachers often did not have enough time to help
everyone needing assistance. Constructive play allowed students to get
quickly occupied with tasks and hence gave the NET more time to focus
on areas that really needed attention.

The student with significant ADHD symptoms was struggling to
learn had clearly improved in all areas throughout the project period.
However, the one student who was not suffering from ADHD became
restless subsequently and would have preferred a structured lesson. On
reflection, the programme could be shortened. As the year progressed
and more students were admitted to Secondary 1, an attempt was made
to implement the project again. However, the original students were not
interested in repeating the process; this again highlights that repetition
is unpalatable to many students. As current research is showing, play
is definitely useful in the classroom, even at the secondary level but it
needs to be used sparingly as it does not suit all types of students.

Conclusion and recommendation

Play-based learning was effective in increasing ADHD students’
motivation and participation in lessons. Inattentive behaviour was
reduced during the project. However, students’ behaviour worsened
again later. This infers that educators need to constantly review their way
of teaching and the special needs of students. It would also be helpful if
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students were trained in primary school to work independently so more
student centred lessons could be designed. There is no doubt that play
theory was successful for a period of time in this particular instance but
the researchers acknowledged the sample size was too small to say
conclusively that this would work in a bigger classroom. The researchers
were also conflicted about breaking many standard classroom rules such
as letting students move freely or call out. A key part of rehabilitation in
this school is to prepare them to return to mainstream schools where
they will need to follow standard rules.

As the first action research project carried out in Caritas Pelletier
School, teachers and the speech therapists became more familiar with
students and how to have deeper insight into their special needs. With
careful observation, it is not difficult to see ADHD students struggling not
only in the classroom but also in other school activities such as sitting
through a long assembly. Through sharing the results with other staff, it
is hoped that teaching can be continuously enhanced to help students
with ADHD.
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Appendix 1 Example of lesson plan

AR BT B
2018 - 2019 FE FBABRE
G EREINS

BB : English

AR/ BRI - S1A

HHf : 2018.10.15

2 EME  story writing

BEBE Vs

Rogers, fRI44R

wBhERD : /

common story grammar

[ Further practice with other
stories

(] They will be asked to sort
the story out and stick
them on blackboard and
back of the classroom in
correct order

HEER HEEE B BRAR / it / Rt

L] Toidentify |[] Introducing character and [Pictures showing XXX slept for ten minutes
different setting different types of|at the beginning of lesson.
themes [J Think of elements that|settings Other classmates were
of stories can be found in different engaged in the lesson and

types of stories (e.g. were able to answer the

detective story, romance, questions raised by teachers.

animation or vampire) In general, XXX had
increased participation when
compared to the sessions
before.

[J To identify  |[1Example of news (Thailand [Pictures showing|Collaboration with LS subject
different football team) will be|different part of|was useful as it helped giving
story given and students will|story background knowledge to
elements be required to place the students. Students were able
and incidents into correct to recall details of the news
sequence order and identify and could easily categorize

the different story grammar
element. The lesson could
be improved by introducing
a clearer visual schedule to
help student identify lesson
main objective. PowerPoint
can be used to enhance
students’ focus within lesson.
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Appendix 2 Playscript

Characters

Princess Isabella Cally the clown

Prince Winson Skeleton
Policewoman Coco Hunter (non-speaking)
The guard dog (non-speaking)

Scene 1: Outside in front of the palace

Isabella: Hello, 'm Princess Isabella. | live in this palace. It has one hundred bedrooms and
twenty bathrooms, a ballroom for dancing, a swimming pool and a hairdresser so |
always look beautiful.

Scene 2: In the palace kitchen

Winson: Hi, I'm prince Winson. It's Princess Isabella’s birthday and she’s asked me to make
a cake. | love cooking. We are having a birthday party on her luxury boat. She has
asked me to make goat sandwich, chicken wings and her favorite, can you guess? It's
chocolate pizza, delicious.” How old do you think the princess will be today?” (Winson
shows a birthday cake with the number 16)

Scene 3: On the police boat

Policewoman: Here is the luxury boat where the Princess will have her sixteenth birthday. | hope
there are no bad people. | am Coco the princess’ policewoman. | have my dog
to help me.

Scene 4: On the Prince’ s luxury boat

Isabella: Oh what a lovely party, all my friends are here. Look at Cally the Clown, he’s very
funny. Let’s dance and have fun.
(scary sfx — we see the skeleton climb onto the boat) (skeleton fights with the princess)

Skeleton: Give me your crown or | will kill you.

Isabella: Oh (screams), help me! (skeleton takes the crown)

Clown: Look hunter is helping the Princess. | will throw a ball at the skeleton.
Skeleton: Grrr. (angry) You can’t kill me. | will come back and get your crown princess.

Scene 5: Inside the palace ballroom
Isabella: Thank you everyone for saving me. | would like to give Hunter a medal and some
money for saving me.
Everyone:(Everyone claps and cheers) Hurray!
The End
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Appendix 3 Example of behavioural checklist

Behaviour observation form

Student’s name: Special Educational Needs:

Date of lesson: Time:

Teacher: Lesson’s objective:

Remarks:

Legend:

(AE) Actively engaged in task  (PE) Passively engaged in task

(OTM) Off-task/motor (OTV) Off-task/verbal (OTP) Off-task/passive
(RB) Rule-breaking behaviour

Time
(mins)

AE

PE

OTM

oTVv

OoTP

RB

Time

. 22 24 26 28 30 32 34 36 38 40
(mins.)

AE

PE

OT™M

oTVv

OTP
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