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Integrating Online Information Searching Tasks, Card-Games, Slides and Learning Sheets as

a Gamification Teaching Activity for Junior High School Earth Sciences Course
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Abstract: The study applied three teaching materials: cards, slides and worksheet, to offer students information searching
and discussion tasks. This study designs a gamification teaching activity of the information searching tasks with a
situational context. This teaching activity is to assist earth science teaching and learning in junior high school. The
activity aims to support students develop the ability to understand tide and the relation between the tidal phenomenon
and moon. The study applied empirical study to explore students’ learning performance, flow state and game acceptance
after this gamification teaching activity. The finding suggests that students’ learning performance has significant

improvement. Moreover, students reveal high state of flow in the activity and high game acceptance as well.

Keywords: Gamification, Game-based learning, Information searching tasks
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Abstract: This study designed A Gamification Teaching Activity Integrated with Collaborative Learning, Scaffolding
Strategies and Google Form for senior high School Biology Course. A quasi-experimental design was used in this study.
A total of 80 tenth grade students from two classes participated in this study and they were assigned into two different
groups which are game-based learning group (experimental group) and video learning group (control group). The results
showed that the experimental group students had better learning performance than to the control group, and the

experimental group students had high average scores of flow and acceptance.

Keywords: Gamification, Collaborative learning, Scaffolding learning
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Abstract: With the advent of the intelligent era, virtual reality technology has become a hot topic in all fields. The Horizon
Report has repeatedly listed it as a trend in technology development in education. China will continue to learn from the
exploration and application of virtual reality technology in the world, and give full play to the innovation brought by
virtual reality technology. At the same time, the concept of "gamification" has gradually emerged and expanded. How to
use virtual reality technology to develop real, operability, educational and educational games and how to integrate virtual

reality technology with teaching depth to achieve the effect of 1+1>2 will be the appeal of the new era education.
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Effects of the Use of Panoramic Map for Mobile Collaborative Problem-Solving Learning on

Student’s Mathematics Motivation and Problem-Solving Perception
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Abstract: In an authentic learning environment, students can attain content knowledge, and promote their high-order
thinking skills by means of a serial data collection, analyses, explanation and reflection. On the other hand, previous
research has emphasized that students need to engage in a problem-based learning environment for promoting their
learning effectiveness. Nowadays, it is important for students to cope with the increasingly complex and authentic
problems in a technology-rich learning environment, so as to become problem solvers. In this study, the panoramic maps
are integrated into a mobile collaborative problem solving design in a mathematics course. The experimental results
indicated that this approach can not only significantly improve students’ learning motivation, but also enhance their

perception of problem solving.

Keywords: panoramic map, collaborative problem solving, mathematics motivation
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Developing Digital Storytelling Learning Activities for Enhancing Students’ Language
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Abstract: Storytelling has long been used to assist the improvement of a students’ narration and creation ability. Due to
prompt information technology advancement, digital story with multimedia components can enhance the leaners’
motivation and learning achievement. This study adopted 5e learning cycle for developing a digital storytelling activities
for second graders in Chinese language course. The students were asked to complete a digital story through rewriting of
scripts, participating in plays, and editing stories by digital software and mobile device. In addition, peer assessment and
self- assessment activities were conducted for revising the quality of digital story by inviting Students’ parents to
participate this activity. Through observation and teaching reflection, the research results reveal that digital storytelling

strategy can promote the learners’learning interest, creativity and narration ability.

Keywords: digital storytelling, narration ability, language learning, learning motivation, 5-e learning cycle
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Abstract: In the process of classroom-based teaching, formative assessment could provide real-time diagnostic
information. The constructed-response items can be used for grasping the student s understanding and thinking methods
effectively. Applying constructed-response items to conduct the formative assessment could offer accurate learning
messages, and help the teachers adjust their teaching models. The purpose of the study was to adopt constructed-response
item for conducting the formative assessment in math learning. The mobile devices and annotation-based APP were
employed for the fifth graders in their formative assessment activities. After the formative assessment, the teachers would
reflect and revise their teaching models based on diagnostic messages immediately. The research results show that this
teaching model can enhance the learners’ learning achievement, learning attitudes, and problem-solving abilities. In
addition, the learners’ problem-solving process preserved in the cloud system can be used for reflecting the learners’

process, evaluating the learning performance, and measuring the teaching methods.

Keywords: formative assessment, constructed response item, m-learning, math learning of elementary school
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Integrating New Information Technology to Develop Problem-based Learning Activities:
""Zhongxiao building™ as an Example
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[FE2] FRE>SY KGR pd 25V 0P - HEFTEREMRAIL > ATEPREL L RFEEY PER
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Frepip s TR AR M) ZAAY A REER > AR L A TARFL  FR O IR HELEY 2
PO RLEREY TR EFERR :Mi?'* BT R A B I g EE 22 3D HCA 2 A
L FH B L FRAEL Bf?rmr%)&é% ciga TR AR FR O FA G HEADEST > kAL
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Abstract: The strategy of problem-based learning can invoke the learners’ learning motivation, and promoting their
problem-solving abilities for handling practical problems. Due to prompt development of new information technology,
digital devices and soft wares have become essential tools on teaching and learning. The most historic building on campus,
Zhongxiao Building will be demolished in near future. In order to preserve the history of this building, we planned three
major teaching activities under the theme of “Goodbye Zhongxiao Building" based on problem-based learning strategy.
First the students have to understand, preserve and promote the history of Zhongxiao Building through many digital
devices. Then, the students draw images on the Zhongxiao Building’s wall and build a 3D model. Finally the students try
to imagine their own future images through architectural history. After this course, the students learned more about the
history of Zhongxiao Building through completing the tasks. They also know how to collaborate with their colleagues to
finish the tasks. After issuing special issue and follow-up teaching activities, the history of Zhongxiao Building was
preserved completely and archived in digitalized form.

Keywords: Problem-based learning, Mobile learning, Digital archive, Deeper learning
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Facilitating the Development of Primary School Children’ Cognitive Structure through the
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[MeEx] F407FH 0 52 #8H ol MAHR

Abstract: As primary school students move from lower grades to higher grades and from life curriculum to in touch with
science and technology, their leaning focus also switches from life experiences to science's single concept. In order to
assist students to build the subject related cognitive structure, this study adopted a academic reading model for deep
learning and complementary texts to delve the capability of this method in leaning natural science. This pilot recruited
23 4th graders (14 boys and 9 girls) from a primary school in Taoyuan, Taiwan. The preliminary result shows that,
through this method students, can connect with their prior knowledge of natural science. It also stimulates students in

learning subjects and brainstorming in ideas and concepts.

Keywords: the academic reading model, multiple texts reading, cognitive structure, concept map
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Investigate the Effect of the Integration the Academic Reading Model into EFL in the Middle

School Students
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Abstract: Reading has always been an important part of English learning. In middle school, lots of EFL students got
learned helplessness and started againsting to learn English. This study attempts to use the academic reading model
with English multi-text to develop the reading comprehension of students. Furthermore, through the stages of mind
maps and peer discussions, it enhances students' confidence. There were 42 7th grader students participated in the
reading activity of interdisciplinary theme. The results showed that this model can not only raise students’ willingness
and confidence in learning but also assist students to integrate ideas and the understanding of textual knowledge.

Keywords: multiple texts, academic reading model, reading comprehension, self-efficacy, EFL reading
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Enhancing the Elementary School’s Students’ Analytic Thinking and Decision-making
Abilities through Al-assisted Program in the GM5 Game Playing Activities
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Abstract: The purpose of the GM5 game is to train children to overcome the challenge of Al. Through step-by-step analysis,
thinking, and calculation, finding ways to not be defeated by opponents would be figured out in their minds slowly. When
playing this game, there are four time-limited steps including selecting cards, analysis of opponents, thinking distribution,
and attacking opponent. The logic analysis, mathematical operations, and intrigues involved in the game playing are
quite complicated. Therefore, this game has the potential for enhancing the player s thinking and decision-making abilities.
Nevertheless, a systematic learning activity and assistance tool are in demand for attaining this educational purpose. As
a result, this study developed an Al program to assist students to reflect their own strategies, and adopted 5-e learning
cycle for developing a game-playing activities.

Keywords: Al, Computational thinking, Decision making, 5-e learning cycle, Game playing activity
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Abstract: Inquiry-based learning is an effective learning approach. In order to enhance the learners’ active learning
attitudes, new curriculum outlines emphasis the school-based inquiry-oriented course in elementary and high schools.
Nevertheless, the teachers often encounter dilemmas when conducting inquiry-based learning activities. With the
prompt development of information and communication technology, may digital tools can be used for reducing the
aforementioned teaching problems. Based on 5-e learning cycle, this study developed an interdisciplinary inquiry-based
learning activities for helping the fifth graders to explore their local culture. The exploring topic is named after
“Finding culture root of Keelung”. This study divided the learning activities into five instructional modules including
engagement, exploration, explanation, elaboration, and evaluation module. Every module adopted different ICT tools
for solving problems including search data, organizing information, producing digital project works, and presentation.
The research result revealed that the participant showed high attitudes and feeling toward their local culture and new

learning method.

Keywords: 5-e learning cycle, Interdisciplinary theme-based learning activities, Inquiry-based learning, ICT
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Integrating Mobile Apps into Physics Lessons

Li Chiu Fai

Cognitio College (Kowloon)
*celef@cckin.edu.hk

Abstract: Light meter was used to measure the illuminance and verify the Lambert’s cosine law as suggested by textbook;
however, it is difficult and expensive to prepare light meter for all students to use during a Physics lesson. As Lux Camera
app in iPad can also measure the illuminance and verify the Lamberts cosine law, the use of Lux Camera app to verify
the Lambert s cosine law was suggested in this study. The researcher also used Real Racing 3 app in iPad to demonstrate
the centripetal force required by a car turning a bend with friction in the topic of uniform circular motion, Decibel X to
measure sound intensity level, and Magnetometer app in iPad to measure magnetic flux density during Physics lesson.

Keywords: Lambert’s cosine law, arouse students’ learning motivation, uniform circular motion, magnetometer, Decibel
1. Introduction

Students learned Lambert’s cosine law by using light meter as suggested by textbook. However, it is difficult to
provide light meter for all students. Author used the Lux Camera app in iPad to facilitate students to learn Lambert’s
cosine law by using it with iPad during Physics lesson. As it is difficult to understand how friction can provide centripetal
force for a car rounding a bend in uniform circular motion, author used the Real Racing 3 to demonstrate how car will
slip when friction is not enough to provide centripetal force when the velocity is too high, students can visualize the effect
of friction in the uniform circular motion of a car rounding a bend. From the literature review, there were rapidly
multiplying offerings of iOS apps appropriate for learning introductory laboratory physics. Apple's line of iOS products
contain a dizzying variety of cameras, accelerometers, digital gyroscopes and compasses, GPS chipsets, and microphones
(even within the same families of devices), so several of these products function best with particular devices by Maclsaac,
D. (2012). iPads were used as tools for students to synthesize screencast video tutorials for students to access, review and
evaluate. The iPads were utilized in a one-to-one tablet-to-student environment throughout the course of an entire school
year by Nicholson-Dykstra, S., Van Dusen, B. and Otero, V. K. (2013). “mobile phone” as an experiment tool. Besides
the use of mobile phones for documentation, experiments with mobile phones for analysing gravity acceleration and
diffraction phenomena of infrared remote controls as well as experiments of the topic acoustics are discussed by Kuhn,J.

and Vogt, P. (2013). So, author integrated mobile app in Physics lessons to facilitate students to learn Physics.

2. Provided a light meter in a very low cost by using a Lux Camera app

Author downloaded the Lux Camera app and Rotating Sphere Clinometer app to the iPads. Author distributed iPads
to students for each of them and taught students to open the Lux Camera app to the iPads. Students used the camera of
the iPad with light sensor facing the fluorescent tube in the direction parallel to the normal of the fluorescent tube surface
and made sure that the parallel light beam was perpendicular to the surface of the iPad by measuring the angle by using
the Rotating Sphere Clinometer app and record the reading of the light meter. Then, students used the camera with light
sensor facing the fluorescent tube in the direction of 60 degree to the normal of the fluorescent tube surface measured by
the Rotating Sphere Clinometer app and record the reading of the light meter. By using the corresponding reading to

verify the Lambert’s cosine law.
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Consider a parallel light source (fluorescent tube) with a luminous flux ®. Suppose the illuminated area is A when
e
. . . . . A
light from the source falls perpendicularly on a plane surface. Then the illuminance on that area is E=

When the surface is tilted and the light hits the surface at an angle 6, the light beam spreads on a larger area A’. Sine

, A
A = P
COos . . . .
, the illuminance E’ is given by:

o] [ D
Yo (Z) cosf = Ecos0
= Tosh

This relation is referred to as Lambert’s cosine law.

Light meters are used in photography to check the level of light so that photographers know the exposure time. It will
be very expensive if teacher provides light meters to all students with each of them using a light meter to verify the
Lambert’s cosine law by themselves. However, it was free of charge to download Lux Camera app and installed it in iPad.
It made use of the built-in light meters in iPad to measure the level of light. Teacher could transform an iPad into a light
meter by installing Lux Camera app. In this way, teacher provided a light meter in a very low cost by using a Lux Camera
app. It enhanced teacher-student and student-student interaction during Physics lesson because students asked teacher
about whether their position of the iPad was correct, the angle measured by the Rotating Sphere Clinometer app was
correct and the illuminance measured by the Lux Camera app was correct. Students discussed their measured value and
the result of experiment with each other to verify the Lambert’s cosine law. Students were also highly motivated that they
also measured the level of light of the projector in the classroom, the torch of their mobile phones and the sunlight outside
the classroom from the window. Students were motivated to explore daily life examples by themselves.

a — g

/1.4 1600

[OG

Figure 1. Lux Camera app.

3. Arouse Students’ Learning Motivation
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3. 1. Using mobile app in learning uniform circular motion

Lux Camera app arouse students’ learning motivation. Another app named as Real Racing 3 app also arouse students’
learning motivation. As the graphic of Real Racing 3 app was very attractive, students paid extra attention during the
Physics lesson of using Real Racing 3 app to learn uniform circular motion. The Real Racing 3 app has the options which
can turn off the brake assist, steering assist and traction control. Author downloaded the Real Racing 3 app to the iPad.
Author turned off the brake assist, steering assist and traction control. It showed that a car was making turns on a level
road safely when its velocity was low. However, the car slipped sideway when its velocity was too high.

Figure 2. Real Racing 3 app with turning off the brake assist, steering assist and traction control.

When a car turns a corner, it performs circular motion. The car requires a centripetal force which depends on the
radius of curvature r of the corner, the mass m and the liner speed v of the car. On a level road, the centripetal force
required comes from the friction f between the road and the tyres.

mv?

f= M

T

When the car turns a sharper corner (i.e. with a smaller r) at the same linear speed, it requires a larger centripetal

fmax

force and hence demands a larger friction. However, the friction has a maximum value, . If the required centripetal

fmax

force exceeds , the car can no longer keep its circular motion but skids off the road.

Students were motivated to use the Real Racing 3 app to make turns on a level road with different linear speed.
Students visualized that the car skidded off the road when the friction was not enough to provide the required centripetal

force because the linear speed of the car was too high.

Figure 3. Real Racing 3 app with turning on the brake assist, steering assist and traction control.
Author turned on the brake assist, steering assist and traction control. Students observed that the car making turns on

a level road with high linear speed was slow down to a lower linear speed when it was near a turn and it accelerated to a
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higher linear speed after it passed the turn. It verified that the car would not skid off the road only when the friction was
enough to provide the required centripetal force because the linear speed of the car was not too high.

48, ph

Figure 4. The car would not skid off the road.

DCFLU?‘Q
BD mph

Figure 5. The car making turns on a level road.

3.2.Using mobile app in learning sound intensity level

Real Racing 3 app arouse students’ learning motivation. Another app named as Decibel X app also arouse students’
learning motivation. Author downloaded the Decibel X app to the iPad. Author opened it and measured the sound intensity
level in a classroom during a Physics lesson. Author spoke loudly in front of the iPad and showed the sound intensity
level on the screen through a projector by mirroring the iPad using Apple TV. Students were motivated to speak in front
of the iPad to check how loud which they could make the Decibel X app to show a higher value of sound intensity level.
As we did not describe the loudness or energy of sound in terms of amplitude, but sound intensity level instead. It was
measured in decibels (dB). The zero point, i.e. 0 dB, is called the threshold of hearing. It is not ‘no sound’ but rather the
lowest sound intensity level that could be heard by the human ear. Students were motivated to keep quiet to see whether
the reading of the Decibel X was zero. The reading still showed 20 even no one emitting any sound because the highway
outside the classroom might affect the reading even though the classroom had installed double glass windows.

A sound intensity level meter could be used to measure sound intensity levels in different places. The scale of the
output meter was marked in dB. It would be very expensive if teacher provided sound intensity level meters to all students
with each of them using a sound intensity level meter to measure sound intensity level in different places. However, it
was free of charge to download Decibel X app to and installed it in iPad. Teacher could transform an iPad into a sound
intensity level meter by installing Decibel X app. In this way, teacher provided a sound intensity level meter in a very low
cost by using a Decibel X app. It also enhanced teacher-student and student-student interaction during Physics lesson
because students discussed with teacher and students to investigate the sound intensity level in different places.
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Figure 6. Decibel X app.

3.3 Using mobile app in learning magnetic flux density

Decibel X app arouse students’ learning motivation. Another app named as Magnitude which was a Magnetometer
app also arouse students’ learning motivation. Author downloaded the Magnetometer app to the iPad. Author opened it
and measured the magnetic flux density of the Earth in the direction parallel to the geographical North in a classroom
during a Physics lesson.

By Faraday’s law, Faraday introduced a model based on magnetic field lines. He proposed that an e.m.f. was induced
in a conductor either when there was a change in the number of lines ‘linking’ (passing through) a coil, or when a
conductor ‘cuts’ through the field lines. He used a quantity called magnetic flux. Its symbol was the Greek letter ©.
Magnetic flux was a quantity which measured the amount of magnetic filed lines crossing an area, its Sl unit was the
weber (Wb). Consider a magnetic field B incident normally (i.e., at 90°) to a single-turn coil of area A (in m?). The
magnetic flux ® through that area was given by:

O=BA

When the magnetic field B was not at right angles to the coil, only the filed component perpendicular to the coil (i.e.

B cos0) contributed to the magnetic flux. The magnetic flux then became ®=(B cos0)A. Hence,
®=BA cosf
When the coil has N turns, the total magnetic flux through the coil, called magnetic flux linkage, was equal to NO.
Magnetic flux linkage = N®
Magnetic flux density was also called the magnetic field B. It could also be defined by rearranging the equation

B =
®=BA, we obtained . It was the magnetic flux per unit area. The unit of magnetic flux density was weber per metre

N Y

squared (Wb m2) or tesla (T).
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Students were motivated to use the Magnetometer app to measure different types of magnet, for example, the magnet

in a transformer, the magnet in a motor, the magnet in a dynamo, ...e.t.c.

Figure 7. Magnetometer app.

4. Conclusion

Through the implementation of Lux Camera app and Real Racing 3 app during Physics lesson, both teachers and
students reflected that students’ learning motivation is enhanced. Besides, the cost of buying light meter was lower by
replacing light meter by iPad with Lux Camera app. Students can visualize the effect of the angle between the normal of
the fluorescent tube and the direction of camera and verify the Lambert’s cosine law by using Lux Camera app and
Rotating Sphere Clinometer app effectively. Students also visualized the relationship between the velocity of a car and
the friction between the road and the tyre of a car when a car rounding a bend by using Real Racing 3 app. Further
explorations will be done to study the effectiveness of implementing Lux Camera app, Rotating Sphere Clinometer app

and Real Racing 3 app in enhancing students’ academic performance in future.
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Abstract: With the ever-changing world and rapid development in technology, the efficiency, the role and use of libraries
have changed significantly. In the past, libraries are a place to borrow and read books with librarians doing the borrowing
procedures. In contrast, at present day, many libraries have adopted Radio Frequency Identification (RFID) system which
allows more systematic shelf management of resources and self-service. Moreover, they have become a place for users to
be creative and make after reading. Makerspace is becoming popular in libraries around the world, this paper discusses
how school libraries can transform to enhance students’ motivation and how learning can be facilitated in libraries with
diversified students. In addition, the benefits of including STEM elements and makerspaces in libraries and the challenges

faced by various parties will be discussed.

Keywords: Digital Library, eLearning, Fabrication Laboratory, STEM Laboratory
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A Tasting Course of Artificial Intelligence for Junior Secondary Students
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Abstract: Artificial Intelligence (A.l.) has become a hot topic in recent years. Some secondary schools in Mainland China
have included the studying of artificial intelligence in their formal information technology curricular. It is obvious that
A.l. will become a core topic of information technology curriculum in the future. However, the current information
technology curriculum in secondary schools of Hong Kong talks very little about this topic. In order to arouse the interest
of students in this topic so that they can decide whether they will go further to study in the information technology field,
the author has initiated a tasting course of artificial intelligence for junior form students in his serving school, targeted
as an enrichment section of information technology in an S3 elite class. The course was implemented with reference to
the 5E instructional model. Majority of students involved found the course interesting and they could eventually produce
some useful products employing A.l. technologies. However, the course still has much room for improvement. More works
could be done before we can provide an interesting and yet practical learning experience of A.l. to our students

Keywords: artificial intelligence, face recognition, speech recognition, openCV, python, STEM, 5E instructional model,

Google ALY voice kit
1. Introduction

Although the emergence of artificial intelligence could date back to 1950’s, it is not until May, 2017 the AlphaGo
program (devised by Google’s DeepMind) defeated the world's number one Go player, China's Ke Jie, that A.l. has
shocked the world again. In addition, the advancement of self-driving car technologies, the wide application of face-
recognition technology in daily life, the emergence of unmanned store and many other new technologies, all are related
to the use of A.l. Follow these are series of reports mentioning that a large percentage of human jobs will eventually be
replaced by A.l. technologies. (Yan, 2017; Stark, 2018) Now people are puzzled by the potentials of A.l. — whether the
development of A.l. a blessing or curse to human beings?

The author believes that to maximize the beneficial aspect of A.l. to human beings, people need to have a deeper
understanding of A.l. A secondary school information technology curriculum that provides a basic coverage of various
aspects of A.l. could help students to learn the pros and cons of A.l. properly. However, the current information
technology curriculum in Hong Kong secondary schools talks very little about A.l. There is no mention on the basic
concepts of A.l. and no A.l. programming techniques has been introduced. In view of this, the author has launched a

‘tasting” course for A.l. on one of the secondary three classes.
2. Scope of the A.l. Course

As the target group of this tasting course is junior secondary students, the content of the course was carefully selected
to make the course interesting, relevant to daily life but not too technical. Moreover, students would find it more
interesting to join the course if they could produce something useful at the end of the course. Bearing this in mind, the
author examined the current core application domains of A.l. — natural language recognition, image recognition, problem
solving and planning as well as expert systems (;5MEEE, [ < FE, 2018), and decided to choose natural language
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recognition and image recognition as the core themes in the tasting course. However, the technical details of the two
topics are only briefly covered so that junior secondary students will not find the course overwhelmingly difficult.

3. Course Content and Products

The course comprised of eight 45-minute teaching periods and an extended self-study period. The structure of the
tasting course was based on the 5E instructional model (Nasagov, 2018). The learning process was divided into five stages
— engagement, exploration, explanation, elaboration and evaluation.

In the engagement stage, which consisted of one teaching period, students are presented with videos of some A.l. in
real life such as face-recognition security system, voice recognition smart home and autonomous driving vehicles. They
also tried some A.l. related online applications such as chatbots and those games from Google A.l. experiments

(Withgooglecom, 2018). These activities were used to arouse students’ interests in A.L

George from Raymond Kitchen

—
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< Iwantto able =

0
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! Kurt WONG
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Figure 1. Playing with restaurant seat reservation chatbot Figure 2. Playing with Google A.l. Experiment

In the exploration stages, which comprised of two teaching periods, students were asked to do some hands-on
activities of face-recognition and speech recognition. For face-recognition, we used OpenCV (Readthedocsio, 2018) and
Anaconda (Anacondaorg, 2018) as software tools, running in Windows PCs. Some pre-written Python programs were
given to the students and they could do some simple face-recognition works such as identification of faces in a photo or
counting the number of faces in a photo by simply modifying the given programs. For speech recognition, we used Google
AIlY voice kit (Withgooglecom, 2018) as the main tool, running in Raspberry Pi 3. Students used the Python programs

download from Google AlY site, modified them and experienced natural language processing with A.l.

ne W WE W e e e s | mR W wew
A- @ By ON 05 Ok W

Figure 3. Working with Python program on face-recognition Figure 4. Hacking Google voice kit

Another teaching period was used in the explanation stage in which teacher explained the basic principles behind
face-recognition and speech recognition, as well as the role played by A.l. in these two applications. The content in this
stage was kept simple, avoiding the sophisticated mathematical background in these fields and used as many diagrams as

possible to illustrate the essential concepts, so that even junior students would find the content manageable.
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The fourth stage — the elaboration stage was a crucial stage in this course and three teaching period had been spent.
In this stage, students incorporate what they have learnt from stages 1 to 3 with their own knowledge so as to create some
useful face-recognition or speech recognition applications. To make their lives easier, students worked in groups of three.
The performance of students in this stage varied. Nevertheless, some groups of students could manage to produce
something very impressive. One group of students produced an automatic borrowing system which allows students to
borrow some items (such as umbrella, calculators, etc.) from student union office without human intervention using their
smart student cards. Face-recognition technology was employed to counter-check the identity of the borrower to prevent
students from borrowing items by using the student cards of other people. Another group of students hacked the Google
ALY voice kit and turned it to a voice-controlled smart home product by combining the voice kit with an Arduino circuit
capable of sending infrared control signal. This set up allowed the students to control different electrical appliance
remotely by speaking to the voice kit.

Figure 5. The prototype of i-borrowing system Figure 6. Control IR remote signal with Google AlY voice kit

In the last period (the evaluation stage) of the course, students presented their works in stage 4. Teachers and peers
gave comments to their products. Those well-performed groups were invited to participate in large-scale open exhibitions
and competitions. Through participating in these activities, students could further develop their knowledge and skill in
the application of A.l. to solve daily problems.

Figure 7. Students showcase their products during Learning and Teaching Expo 2018 in Hong Kong

4. Limitations
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A simple survey was carried out after the course to collect students’ opinions. Over 80% of students found the course
content interesting and more than 75% of students found the tasks in the exploration stage not difficult. On the other hand,
only about 50% of students had the confidence of incorporating their previous knowledge with the concepts and skills
they had learnt in this course to make something useful during the elaboration stage of the course. For those students
showing negative confidence, their major problem was that the exploration and explanation stages of the course were too
short and they could not grasp the necessary knowledge to allow them to do any elaboration works. The responses of the
students were not unexpected since the course was targeted as an extended learning experience for elite class and only a
very limited time was allocated for it. Furthermore, as the target group of this course was junior secondary students, the
technical details of A.l. were kept to minimal. The result was that students could only construct products with very
superficial application of A.l.

5. Conclusion

The ALl tasting course was welcome by the majority of the students involved and some A.l. related products were
produced at the end of the course, showing that even junior students could do A.l. However, such courses should be
carefully designed and the content cautiously chosen so as to make them acceptable and manageable by junior secondary
students. To design a good course of A.l. for junior secondary students is highly demanding and challenging for an
individual. Life would be much easier if teachers from different educational institutes could cooperate together, probably
through some kind of community of practice, to design learning programs in A.l. in order to help students to embrace this
leading technology.
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Enhancing spatial ability via Augmented Reality
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Abstract: Spatial Ability is one of the important skills in learning for Mathematics. With the aid of Augmented Reality
technology, teaching could be carried out in a different way. This article is to discuss our teaching strategies used in

enhancing the spatial ability of our students.

Keywords: spatial ability, augmented reality, mathematics, cross-section, Co-Spaces, Merge Cube
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How to facilitate assessment for learning in Mathematics classrooms through
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Abstract: Using formative assessment is indeed a hot issue at the moment. Hong Kong's primary schools are now
paying attention to the topic and are hoping to create an appropriate assessment for learning environment. As E-
Learning plays an important role in the syllabus for KS2. We believe that e-Assessment is one of the valuable e-learning
tool that can facilitate assessment for learning and can cater for learner diversity in primary schools, especially for upper
primary students. Hence, our school have decided to incorporate free online e-assessment tools in the mathematics
classrooms from P.4 to P6 since 2015. It not only increases students’motivation, but also aids teachers to create diversified
learning activities. Furthermore, with the use of Big Data technologies, it helps to further improve students’ learning
efficiency. No doubt, Technology-Enhanced Assessment Tool is one of the most workable solution to cater for learner
diversity in the general primary schools in Hong Kong.

Keywords: e-Learning, Technology-Enhanced Assessment Tool, Assessment for Learning, Learner Diversity, Learning
Data
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Enhance Learning and Teaching of STEAM education by integrated activity

with ICT as a leading subject

Hing Wing, Chong?

L Caritas Wu Cheng-chung Secondary School
“chw@cwecc.edu.hk
Abstract: The purpose of this paper is to describe the implementation of integrated approaches to STEAM education
with information and communication technology (ICT) as a leading subject in junior form. A framework for designing
integrated STEAM activities will be introduced. The author will outline the teaching plan and discuss the teaching
effectiveness of the lesson, which can provide valuable insight into STEAM coordination and curriculum design.

Keywords: STEAM, integrated approach, information and communication technology, interdisciplinary

1. Introduction

The integrated approach is one of the strategies to promote STEAM education in secondary school. We recall the
definition from Moore et al. (2014) who stated the integrated STEM education is an effort of combining some or all four
disciplines of STEM into one unit that is based on connections between the subjects and real-world problems. In the
Secondary Education Curriculum Guide Booklet 6D (2017), it mentioned that information technology is a essential
strategy to facilitate the implementation of major renewed emphases (MRE) in the ongoing renewal of the school
curriculum such as STEM education. The design of our integrated STEAM activity is base on the above ideas with ICT
as the leading subjects and implemented in the junior form.

2. Design framework

The aims of the integrated STEAM activity in junior form is to increase students’ coherent in different disciplinary
and let student apply knowledge with their peers in meaningful situations connecting to real-life problems. The design

framework of the integrated STEAM activities is as follow:

Problem Recognition Content Integration Development / Application Evaluation

-Addressing real-life problem g - Choosing a relevant topic g - ICT facilitated tasks - - Student reflects/presents their work

-Understanding the needs from different disciplines (coding/ use of sensor) - Formative assessments to check for
- Producing student workbook - Tasks from different disciplines student understanding

- |dentify the limitation of the solution

A |

Figure 1. Design framework of integrated STEAM activities using ICT as leading subject.
2.1. Problem Recognition

The starting point of the design framework is to look for a real-life problem. They need to understand the rationale

behind the topic and what to fulfill in the activity.

2.2. Content Integration

166



Looi, C. K., Shih, J. L., Huang, L. X., Liu, Q. T., Liu, S. Y., Wu, D., Zheng, N. H., Zhuang, Z. Y., Guo, J., Yang, S. Q., Wen, Y., Liao, C. Y., Huang, S.
X., Lin, L., Song, Y. J., Wei, Y. T., Liang, Z. Z., Zhang, M. Z. (Eds). (2019). Teacher Forum Proceedings of the 23rd Global Chinese Conference on
Computers in Education (GCCCE2019). Wuhan: Central China Normal University.

Teachers choose relevant topics from different disciplines to produce student workbook which scaffolding student

learning. The focus of the workbook is to improve students” awareness of the connections between the different disciplines.
2.3. Development/Application

A series of tasks are assigned to the student to facilities them to develop and apply their knowledge to construct the
solution to the problems. The tasks are probably ICT related including programming assignment (coding) and usage of
Arduino or raspberry pi or variety of sensors. Additionally, tasks from other disciplines will integrate into the activity.

2.4. Evaluation

This stage allows students to do reflection and presentation which can help them to process and organize their learning.
It also helps teachers know whether students are in their learning process.

3. Implementation

The integrated STEAM activities will be carried out in the lesson of different subjects under the topic. There is no
need to arrange an extra lesson for the integrated approaches. As the contents of the workbook are composed of topics
from different disciplines, it is possible for the student to use it among the lessons of different subjects. The STEAM
coordinator should arrange lessons appropriately to maintain the bonding of the activities.

There are many ways to structure an integrated STEAM lesson. Three examples of activities with different number
of domains will be present in the following:

3.1. Metronome with silent mode

Intention: Students are required to create a metronome for musician of loud instruments or deaf musicians.

Table 1.Disciplinary content of “Metronome with silent mode”.

Subjects  Topic Content
IS - Relationship of voltage and current - Resistance will alter the current in a circuit
- Variable resistor - Using variable resistor in a circuit
- Ohm’s Law -V=IR
Math Unit conversion - Application of unit conversion between different units

of measurement for the same quantity

- Score/temperature conversion

VA Graphic design Design Graphic icon to be displayed in the silent mode
IT - mBlock/Arduino - Input signal to mBlock to interact with program
- Analog to digital conversion - Blocky coding
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Figure 2. Circuit diagram and mblock program of metronome with silent mode
In the IS lesson, students will explore the relation of voltage (V) and current (A) by constructing circuit to see the
brightness of the bulb by changing the rheostat. In the mathematics lesson, they learn how to convert a certain range of
values to a specified scale. In the VA lesson, they design the graphic icon displayed in the silent mode. In the IT lesson,
they use Arduino with 10 KQ potentiometers to construct a circuit which can be used to read the voltage input from the

user. Then the student needs to construct mblock program to control the output tempo of the metronome.
3.2. Water Boiling Detector
Intention: Students are required to build a device which will alert the user when the water temperature reaches the

preset value.

Table 2.Disciplinary content of “Water Boiling Detector”.

Subjects Topic Content

IS - Boiling point of water - Measuring temperatures as water changes to steam
- Change of state - Working principle of temperature sensor

IT - Data logger - Construct a temperature logger
- Temperature Sensor - Python program in Raspberry Pi

Math - Gradient of a line - Data Visualization

- Calculating the Gradient

In the IS lesson, students need to record the reading of the thermometer every minute until the water boiled. Then
they plot a graph to show how the temperature changes with time. In the IT lesson, they construct a temperature logger
using Raspberry Pi with a DS18B20 temperature sensor immersed in water. They also use python to write a program to
log the temperature of the boiling water at a different time interval. In mathematics lesson, students can plot the data
logged in Raspberry Pi to visualize the date. Data visualization is aiming at understanding abstract data. The temperature

vs. time graph is a typical example.
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Figure 3. Circuit diagram of water boiling detector
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3.3. Pulse Rate Monitoring

Intention: Students are required to build a device to estimate the recovery heart rate of a person.
Table 3.Disciplinary content of “Pulse Rate Monitoring”.

Subjects Topic Content

IS - Pulse sensor principle - Measure pulse by monitoring the flow of blood
- How to use Pulse sensor - Working principle of pulse sensor

IT -Data logger - Construct a pulse rate logger
- Coding in Arduino IDE - Use the pulse sensor library in to measure the pulse rate
PE Recovery heart rate - Heart rate and fitness

- Definition of recovery heart rate
- The Harvard step test

Math - Data Handling - Handling noise in a set of data
- Calculate average
VA - Housing design for pulse - Protect the sensor
sensor - Considering using the pulse sensor in different parts of the body

such as fingers or ear skin

In the IS lesson, students learn the working principle of the pulse sensor. It measures the change in light intensity of
LED on the sensor while blood flows inside the veins when the heart is pumping. In the IT lesson, they use the Arduino
connected with a pulse sensor to monitor the pulse rate of a person before and after the exercise. In the PE lesson, the
recovery heart rate will be presented to the student. It is a measure of how quickly a person returns to their resting heart
rate after exercise. After a person performs the standard step test, the recovery heart rate can be estimated. In mathematics
lesson, student use statistics measurement such as the mean, median and mode to obtain information about a population
from a sample set of values. It will highlight the topic of handling extreme value (max and min) in a data set. In the VA
lesson, they are going to design the housing for the pulse sensor to protect it. They may need to consider using the pulse

sensor in different parts of the body such as fingers or ear skin.

Figure 4. Estimating the recovery heart rate after the student perform step test.

4. Conclusion
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After the implementation of the integrated STEAM activities, we have the following conclusion:

1. Better Attitudes - The integrated STEAM activities involve a series of tasks which helps to motivate students to
engage in the lesson. The scaffolded learning approach caters for different learning styles and abilities of students. We
have observed better student attitudes during this execution of the activities.

2. Better understanding of knowledge - The arrangements of the STEAM activities increases the cohesive learning
of the different disciplines by developing students’ appreciation and understanding of the different roles of each subject.
Although the activities are carried out in the lesson of different subjects under the topic, the workbooks support students
to contextualize their learning which improves the conceptual knowledge of students.

3. Encourage application of knowledge - Since the core of STEAM education is about practical application, we
believe that this integrated approach can lead students to apply knowledge and skills to solve a problem. It also encourages
students to make connections between their learning and the world beyond the classroom to tackle technological
challenges.
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Abstract: Despite efforts have been invested in using digital technologies to enhance learners’ language learning, rarely
explored are studies aiming at bridging in-class vocabulary learning with real-life learning experiences in primary school
education. This study aims at investigating what primary students learned by linking in-class and real life English
vocabulary learning mediated by a mobile learner-generated content (m-LGC) tool,; and what students’ perception of the
m-LGC use was. Case study approach was adopted. Data collection included student created learning logs and
questionnaire. Both qualitative and quantitative methods were used to analyze data. The results show that students not
only were able to apply the newly learned vocabulary to real life, but also were able to learn from peers about the
vocabulary, and related culture. In the meantime, issues were identified, and future work is explored.

Keywords: vocabulary learning, learner-generated tool, real life settings, student experiences

1. Introduction

In the digital age, English language learning and teaching in school education in Hong Kong aims to create a
language-rich learning environment for students to use English for purposeful communication across informal and formal
learning spaces (The Curriculum Development Council, 2017). Yet, several studies revealed that most Hong Kong local
students have been involved in receptive activities instead of productive ones in English vocabulary learning due to exam-
oriented learning, heavy reliance on teachers, and inadequate authentic and meaningful learning experiences (Hyland,
2014; Reinders, & Loewen, 2013). Although efforts have been invested in using digital technologies to enhance learners’
language learning, the majority of the studies have been conducted in higher education (e.g., Wu, 2018). Rarely explored
are studies aiming at bridging in-class vocabulary learning with real-life learning experiences in primary school education,

which is the focus of this study.

2. Relevant literature

2.1. Receptive and productive knowledge of vocabulary

Vocabulary knowledge includes receptive and productive knowledge (Nation, 2001). Receptive knowledge tends to
extract meaning of words from what one hears or reads using the methods of visual, verbal and translation. While
productive knowledge involves in using words appropriately to express oneself usually in authentic learning
environments, which is more difficult to achieve. However, receptive knowledge acquisition dominates learners’

vocabulary learning process which may makes them feel that reciting English vocabulary a passive and boring learning

171



Looi, C. K., Shih, J. L., Huang, L. X., Liu, Q. T., Liu, S. Y., Wu, D., Zheng, N. H., Zhuang, Z. Y., Guo, J., Yang, S. Q., Wen, Y., Liao, C. Y., Huang, S.
X., Lin, L., Song, Y. J., Wei, Y. T., Liang, Z. Z., Zhang, M. Z. (Eds). (2019). Teacher Forum Proceedings of the 23rd Global Chinese Conference on
Computers in Education (GCCCE2019). Wuhan: Central China Normal University.

activity (Zhang, et al., 2016). How to motivate students to learn vocabulary is a major concern of primary school English
education.

2.2. Language learning in real life experiences supported by technologies

From a sociocultural perspective, language acquisition is considered more than language forms, but involves the
immediate social context that learners are likely to encounter in applying the acquired language knowledge as well as the
new language knowledge that is expected in the immediate social context (Halliday, 2007). Many studies indicate that
“Good” language learners usually involve more out-of-class learning activities to practice the target language (Reinders,
2014). However, Chick (2015) points out that the opportunities for Hong Kong school students to learn English outside
of classroom are rare although they do use low cost media such as free English TV channels, English movies, online
resources, and social networking supported by mobile technologies.

In addition, it is noted that the learning tasks have been pre-defined by the teachers in many vocabulary learning
studies supported by mobile technologies (e.g., Huang, Liang, Su, & Chen, 2012). It is suggested that research should
focus on investigating how to improve learners’ vocabulary learning via mobile learner generated learning content
supported by mobile technologies in real life settings.

This study aims at exploring two research questions: (1) What did primary students learn in-class and real life English
vocabulary learning using a mobile learner-generated content (m-LGC) tool? and (2) what was students’ perceptions of
the m-LGC use?

3. This study

3.1. The mobile learner-generated content (m-LGC) tool

3.1.1. Main features and functions

The mobile learner-generated content tool (m-LGC tool) is adapted from SCROLL (System for Capturing and
Reminding of Learning Log) originally developed by our research collaborators from Japan ((see Ogata et al., 2014). The
main features and functions of m-LGC tool used in this study include learner generated vocabulary log creation (e.g.,
picture taking and uploading, text input, recording/video-taking, context with GPS), and the “recall” function which could
help learners to recall the learned vocabulary in class by the automatic matching with the student created learning logs.
Figure 1 shows the interface of the learner-generated content tool on mobile devices. When the learner enters the system,
he/she could add learning notes in “Note” in terms of the English vocabulary, its translation in Chinese, pictures of the
object representing the vocabulary, and vocabulary related audio or video recordings, which is GPS-location tagged (see
Figure 2). Learners could review all personalized learning logs by clicking the “My logs” button. In addition, the tool
could generate quizzes based on learners’ learning logs with the aim of helping learners to recall and reinforce what they

have learned (see Figure 3).
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3.1.2. Collaborative learning opportunities provided on the m-LGC tool
The m-LGC tool offers an opportunity for learners to learn from peers by sharing learning notes and comments.
Learners can not only see their own learning logs but also reflect on what peers have learned and how peers describe the

words.
3.2. Instructional design

The instructional design of bridging in-class learning and real life learning experiences leveraged by the m-LGC

tool to enhance primary students’ English vocabulary learning is presented in Figure 4.

In-class learning Real life experiences
Focusing on receptive knowledge Focusing on productive knowledge with
“mobile learner-generated content tool”

4m Language lapet |

phaca, \idos, sndio

i Mema

"
/

- .
—_—
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Figure 4. Instructional design of bridging in-class learning and real life learning experiences leveraged by the m-LGC

tool.

Figure 4 shows that learners learned new words focusing on receptive knowledge in class first, then applied the new
words in real life focusing on productive knowledge leveraged by the leveraged by the mabile learner-generated content
tool (m-UGC tool). The learners were also encouraged to write a sentence by using the word in “Description” and
comment on others’ postings. For example, the learner learned the new word “Macaroni” in class. Then after class, the
learner took a picture of “Macaroni” encountered in real life, input the word, made audio/video recordings of the word

with tagged location, and wrote a sentence “Macaroni is from Italy” (see Figure 5).
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Figure 5. Example of “Macaroni”
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3.3. Method

Case study approach was employed to explore how primary students bridged in-class and real life English vocabulary
learning using the m-LGC tool, and their perceptions of the tool. The approach allowed the researchers and the teacher to
capture the “lived reality” (Durrheim, & Dixon, 2004, p. 630) of how in-class and real-life vocabulary learning
experiences interacted with each other using m-LGC tool.

3.3.1. Participants and topic of vocabulary learning

Twenty-three Grade 4 students (from 4C01 to 4C23) in a class of a Hong Kong school participated in the study for
one semester. As the majority of the students in the class were originally from multiple nations. English is used as the
medium of instruction. The topic of vocabulary learning reported in this article was “Eating Out” in Chapter 4 with 17
new words from Primary Longman Elect 4A (see Appendix I).

3.3.2. Data collection

Data collection included students’ vocabulary learning logs recorded on the m-LGC tool. In addition, a questionnaire
about learners’ perception of the m-LGC tool use was also collected. The questionnaire consisted of 18 items with six
constructs: perceived usefulness, perceived ease of use, attitude, self-efficacy, social influence and intention to use on a
5-point Likert scale (from 1 strongly disagree to 5 strongly agree).

3.3.3. Data analysis

Both qualitative and quantitative data analysis methods were adopted. Content analysis was adopted to analyze
students’ vocabulary learning logs based on the variety of logs that students created using the m-LGC tool related to the
vocabulary learned in class. In addition, some of the logs were irrelevant to the vocabulary learned in class and were also
categorized. The categorized data were then quantified by counting the numbers of postings and variety. Quantitative data
analysis method was employed to analyze the survey results with the assistance of SPSS version 21.

4. Results and discussion

4.1. Q1 ~What did primary students learn in-class and real life English vocabulary learning using a mobile learner-

generated content (m-LGC) tool?

Student created vocabulary learning logs were coded and categorized. There were 152 vocabulary learning logs
(pictures and vocabulary) in total created by the students with 58 comments documented on the m-LGC tool. Among the
152 postings, 126 postings (82.89%) were related to the vocabulary learned on the topic of “Eating Out” in Chapter 4 (see
Table 1). The rest of 26 postings were not included in the vocabulary listed in Chapter 4, in which 18 postings were related
to the topic of “food”, 8 postings were irrelevant to the topic of “food” (see Table 2). It is noted that eight among 18 words
in the vocabulary list in Chapter 4 could not be found in the students’ created logs. They were: Indian food, Chinese food,
Italian food, Japanese food, spicy, cockroach, best and worst. Among 58 comments, 26 comments (44.83%) were about
students’ feelings or attitude towards “food”, 31 comments (53.45%) were follow-up descriptions of peers’ postings, and
one comment (1.7%) was a question of “Did you eat this”, asking his peer’s experience.

The categorized the learning logs were shown in Table 1. “Variety” of learning logs referred to different forms of
students’ created vocabulary learning logs (e.g. different pictures representing the same word, or vocabulary only). There
were eight learning logs (5.26%) with vocabulary only, seven learning logs belong to vocabulary listed in Chapter 4 (see

Table 1), and only one learning log is about the word “transportation”, which is not included in Chapter 4(see Table 2).
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Table 1. Summary of learning logs (Words in 4A Chapter 4)

Vocabulary Posting Variety Vocabulary Posting Variety
Dishes 14 11 Beef 4 4
Tuna 10 8 Dumplings 4 4
Spaghetti 8 6 Tuna salad 3 2
Pork chop 8 8 Prawn salad 3 3
Salad 7 6 Soup noodles with 3 2
dumplings
Prawn 7 4 Soup noodles with 3 3
pork chop
Sauce 7 5 Beef curry 3 3
Soup 6 6 Spaghetti with meat 2 1
sauce
Macaroni 5 4 Macaroni with 1 1
mushrooms
Noodles 5 3 Spaghetti with 1 1
mushrooms
Curry 5 4 Soup noodles 1 1
Mushrooms 5 3 Pork noodle soup 1 1
Chicken 5 5 Spaghetti sauce 1 1
Chicken curry 4 3
Subtotal 96 76 Subtotal 30 27
Total Posting : 126 Variety ¢ 103
Table 2. Summary of learning logs (Words not in 4A Chapter 4)

Vocabulary Posting Variety Vocabulary Posting Variety
Desk 6 6 Clock 1 1
Chair 3 3 Book 1 1
Cake 2 2 Pencil case 1 1
Seat 1 1 Eraser 1 1
Fries 1 1 Shasita 1 1

French fries 1 1 Bag 1 1

Chicken Joy 1 1 Transportation 1 0

Burger steak 1 1 P 1 0
Roti 1 1 Beef pepper rice with 1 1

curry
Subtotal 17 17 Subtotal 9 7
Total Posting: 26 Variety: 24

The top five students (4C01, 4C03, 4C09, 4C10, 4C13) created 79 vocabulary learning logs in total (51.97 % of the

entire class’ postings) while 13 students contributed less than five logs on average. In addition, the number of sentence
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descriptions was in accordance with the students’ participation levels. The top five students contributed 78 postings of

sentences (59.1%) where the newly learned word was used (see Figure 6).
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Figure 6. Two examples of learning logs with sentences description

We identified some interesting learning logs created by students. Figure 7 demonstrates a learning log about “Chicken
joy” produced by one student and commented by two peers. Based on the newly learned word “chicken curry”, the student
uploaded “Chicken joy” with the description of “Chicken joy is so yuammy because it has curry”. Two students commented
below: “I like chicken joy very much”; and “It is so yummy”. Another student created a “chicken curry” log with the
description “This is a chicken curry. Chicken curry is sometimes spicy. The food is from India. And India loves to eat
chicken curry.” (see Figure 8). The student made use of two new words, “chicken curry” and “spicy” in the description.
One student uploaded a picture of salad (see Figure 9) with the written description “This is a salad. It is a healthy vegetable.
They put sauce, a little bit of fruits and some yummy vegetables.” There were eight learning logs about “spaghetti”. All
students showed feelings towards spaghetti, but one (see Figure 10) added the description: “This is a spaghetti. It’s a
noodle, it has cheese, tomato sauce and some meat balls and it’s very yummy to eat!”

These logs show that the students were able to apply the words in real contexts mediated by the m-LGC tool, and

tried to understand the food culture behind the vocabulary.
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Another interesting log was about “cake”. Although the word “cake” was not new to peers, it attracted nine comments:
“This is a very yummy cake I ever see!”, “Big”, “This cake looks so delicious”, “I like cake very much”, “This cake is so
big”, “Yes cakes are big jerk”, “I love cakes they are so yummy”, “It looks so tasty”, “I like cake”. Figure 11 shows the
log and the first two comments. These learning logs demonstrate the great potential of this m-LGC tool that could help
students to learn vocabulary in real context in an interesting way.

Students also posted words that were not included in the learned vocabulary list and might be new to peers. For
example, one student posted the log about “roti”, an Indian cuisine which was new to peers. In this case, peers could learn

not only the meaning of the word, but also know the food culture by looking at the posted log.
4.2. Q2 ~ What was students’ perceptions of the m-LGC tool use?

The results of student perception of the m-LGC tool use were shown in Table 3.

Table 3. Student perception of the m-LGC tool use

Variables Number of items Number of respondents Mean STDEV
Usefulness 3 23 4 1
Ease of use 3 23 3.9 1.06
Attitude 5 23 4.05 1
Self-efficacy 3 23 3.9 1.18
Social influence 2 23 3.69 1.07
Intention 2 23 4.19 0.915

Table 3 shows that generally speaking, student perception was positive especially in terms of its usefulness, their
attitude toward its use and their intention to use it. Their perceived ease of use and self-efficacy are also positive. The

results are consistent and fit into the TAM model (Davis, 1989). However, social influence does not seem to be the most
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important factor influencing the tool use. This might be due to the fact that mobile technology has been embedded into
our life, especially young generation (Song & Wen, 2018).

5. Future work

The m-LGC tool is designed to allow learners to create vocabulary learning logs with text input, picture-taking, audio
or video making function to input the word learned in class, take picture of the object/scene related to the word, speak out
the word, and make descriptions by applying the words in the authentic context and providing culture information they
were aware of. It can also help students to bridge in-class and outside-class vocabulary learning by “recall” function
though automatic matching of learning logs that are related to the new vocabulary learners have learned. The tool also
provided students to learn from peers with the social function of making comments and viewing others’ logs.

However, there are some limitations. Firstly, we found among 23 students, 18 students (78.3%) input written
description by using the target words. No student used the audio/video function. This might be due to the fact that the
audio/video function does not work well due to the compatibility issues across different mobile devices. We need to
improve the usability to help students make full use of the tool to support their vocabulary learning in real life. Secondly,
although in this study, students created many interesting and meaningful vocabulary learning logs in real life, and learned
from their peers, the participation level of students was not satisfying, we should identify the obstacles that caused the
uneven levels of participation among the students. Thirdly, the learning tool is designed to help primary students to apply
the newly learned vocabulary to real-life learning experiences. Students are encouraged to create learning logs out of the
school to bridge in-class and out-of-class vocabulary learning. But we found most of the students created their learning
logs in school. Only a few students made use of the tool at home or other places, which narrowed the learning context
and might fail the objectives of linking in-class with real-life vocabulary learning supported by the m-LGC tool.

We need to investigate and address the issues and provide support for the learners in the future in order to increase
their capacity in learning by consolidating and applying the vocabulary learned in class into real life context in a seamless
learning environment mediated by the m-LGC tool.
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Appendix |

Vocabulary list in Chapter 4, 4A Primary Longman Elect:

Dishes, Tuna salad, Prawn salad, Spaghetti with meat sauce, Spaghetti with mushrooms, Soup noodles with
dumplings, Soup noodles with pork chop, Chicken curry, Beef curry, Indian food, Chinese food, Italian food Japanese
food, Spicy, Cockroach, Best, Worst
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Abstract: In this paper, we reviewed literatures of flipped classroom, learning diversity as well as peer-tutoring. We also
discussed the current problem we encountered in practicing flipped classroom. Concerning to this situation, we propose
how stratified teaching approach could be adopted in flipped classroom, in both pre-learning and classroom practice.
This is a conceptual paper that looks into the ways to improve pre-learning of students and make classroom teaching
more dynamics. We aim to enrich the literature and offer another insight to researchers and educators that there are
existing pedagogies we can borrow to perfect the pedagogies of using computer in education. With this understanding,
researchers can research effectiveness of the pedagogies we propose in this paper, teachers can further explore practical
pedagogies to facilitate students’ learning based on our insights. Government officials can understand what kind of
professional development should offer to teachers.

Keywords: Flipped Classroom, Learning Diversity, Learning Motivation, Learning Achievement

1. Introduction

With the rapid advancement of Information Technology, flipped classroom has been a hot topic not only in academic
field but also in formal school classroom practices. It aims to promote students’ self-directed learning offer more time to
teachers to carry out high-order learning activities. Teachers, in this scenario, become more important in terms of being
key to knowledge construction.

Previous research on flipped classroom documented its theoretical grounds to justify its effectiveness in enhancing
students’ learning in both inside and outside classrooms (Bergmann & Sams, 2012; Berrett, 2012; Stone, 2012). The
merits of flipped classroom are manifold. They include (a) Emancipating more in-class time for interactions among
students and students-to-teachers (e.g. Bergmann & Sams, 2012), (b) Students shows better performance after teacher
flipped the classroom (e.g. FLN, 2014; Moravec et al, 2010; Day & Foley, 2006), (c) Equipping students with attitudes
of self-directed and life-long learning, (d) Students take control of learning pace as well as engaging in high order thinking
(e.g. Kimetal., 2014) and (e) Students can solve their personal problems during learning (Bergmann & Sams, 2012). The
above advantages of flipped learning can be summarized as students can become more active and positive in learning
while teacher can design more high-order learning activities, all they can contribute to students’ better performance.

Of interest as well to researchers studying flipped classroom have focused on the learning outcome, students’ learning
attitudes, students’ satisfaction and teachers’ concerns. They tend to categorize flipped classroom as a specific topic to
study and therefore, the research insights have been limited. If we treat flipped classroom is a pedagogical approach that
the time used in delivering basic knowledge in class and doing homework or applying knowledge out-of class time are
exchanged (Hwang & Wang, 2015; Bergmann & Sams, 2012). Then flipped classroom can open itself to be combined
with more different pedagogical approaches. In flipped classroom, beside the classroom practices, pre-learning at home

193



Looi, C. K., Shih, J. L., Huang, L. X., Liu, Q. T., Liu, S. Y., Wu, D., Zheng, N. H., Zhuang, Z. Y., Guo, J., Yang, S. Q., Wen, Y., Liao, C. Y., Huang, S.
X., Lin, L., Song, Y. J., Wei, Y. T., Liang, Z. Z., Zhang, M. Z. (Eds). (2019). Teacher Forum Proceedings of the 23rd Global Chinese Conference on
Computers in Education (GCCCE2019). Wuhan: Central China Normal University.

is also one of the core parts, however, this part has been discussed by limited literature. The problem of “how do students
pre-learn at home” is important to this paradigm shift.

This is a conceptual paper that looks into the ways to improve pre-learning of students and make classroom teaching
more dynamics. Researchers tend to assume students learn well at home and therefore, teachers can naturally carry out
activities of applying knowledge in class. However, do students really have strong motivations to pre-learn at home
through video? Did teachers consider learning diversity among students when making video? What pedagogical approach
can we invent to perfect the implementation of flipped classroom? Would collaborative learning a ideal choice? Only by
taking these questions into developing pedagogies of flipped classroom can we perfect flipped classroom’s practices. We
can gain insights to develop instructional video for students’ pre-learning and effective pedagogies by reviewing literature
related to learning diversity and peer-tutoring. With this understanding, researchers can find the current problems we have
in students’ pre-learning and therefore, teachers can explore practical pedagogies to facilitate students’ learning.
Government officials can understand what kind of professional development should offer to teachers. This chapter will
first briefly discuss the current problems students generally encounter in pre-learning. Second, we will discuss the learning
diversity and flipped classroom. Third, with holding these understanding, we will suggest the ways of implementing
stratified teaching in flipped classroom as well as inclusion of peer-tutoring. It aims to document and enrich the current

literature on discussing flipped classroom’s classroom practice.

2. The Current Problems of Students’ Pre-Learning Through Video

Previous researches documented ways of pre-learning in flipped classroom. The question researchers always ask is
that “what could we do if students encounter difficulties in pre-learning?” Bergmann and Sams (2012) suggested students
can take control of learning pace and therefore, they can watch many times of the same video to get themselves understand.
It seems telling us every student could understand what the teachers teach by watching several times of the same video.
However, can we really take this stand? Are there any other ways we can help weaker students to pre-learn easily?

Cheung et al. (2016) conducted a research on challenges in flipping classroom in Hong Kong. They pointed out
several problems that students encountered in pre-learning. Their findings align with previous findings that students
cannot have interaction during learning and no instant response from teacher are the major concern (Johnson, 2013;
November & Mull, 2012). They also further elaborated students tend to give up when they find the content difficult. Their
inactive learning attitude do post critical challenges to Bergmann and Sams. What can make students to persist to watch
video more and more times to get things clear? Are most of the students active to learn? Do they have intention to control
their learning pace?

Furthermore, the concept of Zone of Proximal Development suggested by Vygotskii (1978) illustrated there are areas
that learners cannot attend to without guidance. Most of the teachers would only adopt one-size- fits-all approach to make
videos, however, this practice does not address the problem of learning diversity and therefore, the positive effects of

flipped classroom approach will be weakened.
3. Learning Diversity and Flipped Classroom

Learning diversity is an everyday classroom issue that teachers have to consider (Biggs & Moore, 1993). If we
consider learning is learner’s response to external stimuli such as teacher’s guidance (James, 2006), then “what” and
“how” they response will become crucial to the whole learning process. There must have diversity. Felder and Brent
(2005) illustrated that teachers have to adopt different pedagogies in classroom for students with different backgrounds,

strengths, weaknesses, ambitions. With regard to this situation, they asserted that “compatibility of the student’s attributes
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as a learner” and the “instructor’s teaching style” are important factors to students’ learning. In flipped classroom, though
part of students’ learning is at home, however, as pre-learning, in essence, is also part of the whole learning process,
therefore, learning diversity should also be considered. It helps us to explore the resolutions of kindling students’
motivation in pre-learning as well as becoming more persistent to learn even if they encounter difficult problems.

Literature documented teaching skills to cope with learning diversity. They support the implementation of stratified
teaching by teacher. Yeung et al (2013) has summarized, for weaker students, a tailor plan could be provided by teacher
to rekindle students’ learning interest and confidence. For the talented and gift students, mastery of acceleration,
curriculum compacting, expert grouping, cluster grouping and mentoring are useful to advance their learning. Previous
researches also pointed out the advantages of peer-tutoring that can improve students’ learning outcome (Clarkson &
Luca, 2011). Students can also have higher learning satisfaction (Ghanie, 2015; Ghanie, 2013; Reid et al., 1997; Fantuzzo,
1989).

4, Stratified Teaching and Flipped Classroom

Literature Stratified Teaching is a way teacher adopted to deal with learning diversity among students. Researchers
suggest teachers could adopt stratified teaching approach in goal setting, setting up teaching plans, such as deciding area
of content to be taught, the teaching methods and assessments chose to employ (e.g. Yang, 2012). In flipped classroom,
we can also employ the ideas to design pre-learning materials for students and teaching pedagogies. In this section, we
will analyze it in subject-based to generate some concrete insights. As previous researches mainly focused on English
and Mathematics education, therefore, we chose to take a social science subject, Liberal Studies to investigate. Liberal
Studies has been a compulsory subject in the Hong Kong’s New Secondary School Curriculum since 2009 (Education
Bureau, 2013). It is a subject combining with Social Sciences and Humanities. The suggested pedagogy teacher should
use are issue-based inquiry learning. It aims to build up students’ ability of critical thinking to analyze issues, attitude of
self-directed learning and equip students with different social sciences’ concepts. Therefore, the flow of teaching would
be 1. Concepts acquisition; 2. Case studies. Stratified teaching can be combined with flipped classroom to implement
the flow.

4.1 Pre-learning

In pre-learning, students can acquire the related concepts to be used to analyze the issue. We take the issue of “Poverty
problem in Hong Kong” as an example. Before analyzing this issue, some basic concepts such as “Living quality”,
“Wealth discrepancy”, “Poverty line”, “Social mobility” have to be scaffold to students to provide them basic background
and knowledge foundation to analyze issue. In the video, teachers would present the definition, some statistics, result of
empirical studies and examples. Due to the time constraints related to students’ attention span, each video is suggested
not to be more than 3 minutes, therefore, one video can probably illustrate one concept. In order to cater learning diversity,
teacher can create two levels of video. For weaker students, teacher can simplify the content, provide less factual
information, utilize more metaphors in illustrating the concept. For more capable students, teacher can provide more
factual information to describe the concepts, ask for more reflections and above all, ask some questions that students have
to find the answer on their own. The philosophy behind is we have to get less capable students to have some basic
understanding about the concept while we have to get more capable students to have a more comprehensive picture
including “the definition, background, data, basic and some extended information”.

However, nowadays, teachers are occupied with tones of works, therefore, it may not be possible for them to create two
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different sets of video. Concerning to this situation, teachers can consider create one video with two parts. The first part
is for all students, presenting only definition and two to three examples related to the concept. The second part can be
considered as “extended part” which would provide data, empirical studies, more examples and some reflective questions.
Teacher can set goals with students, students can choose to complete one or two parts according to their abilities.

As reported by Cheung and Jong (in press), some students do not have interest to watch the video made by explain
everything. They think the quality of video are not high. They do not have interest to watch the PowerPoint and whiteboard.
Therefore, we suggest teachers can try to create video by animation, like the infographics on YouTube. It can make
learning become more interesting.

What teacher can do if students have problems in learning even if having implemented stratified teaching approach?
We think LMS and student mentoring approach are useful to this situation. Teacher can set up discussion forum, no matter
it is on 0365, Edmodo or even Facebook. After that, teacher can assign several elite students to manage the forum,
answering peers’ questions. The advantages here can be, elite students can response peer’s needs in short time and it
opens a platform for student’s interaction. They can help to resolve students’ learning difficulties in pre-learning,
including answer their questions, substantiate learning motivation. All they can perfect the learning model of flipped
classroom.

4.2 Classroom Teaching

How teacher implement classroom teaching is crucial to the whole education paradigm shift, educators suggested
class time would be used to do homework (Huang et al, 2015) or conduct mastery learning (Bergmann & Sams, 2012),
however, we think, in line with conducting high order learning activities, peer-tutoring and collaborative learning can be
invented to preform stratified teaching in classroom. Teacher can also draw synergy among students. Teacher can set up
two different goals for students at the beginning of the lesson, one is “foundation goal” and the other is “extended goal”;
teacher can also design two different versions of worksheets according to students’ goal setting; in learning activity,
teacher can assign heterogeneous grouping among students for practicing peer-tutoring and sharing. The flow is going to
be illustrated in following paragraphs.

4.2.1 Setting up two different goals

At the beginning of the lesson, teacher can set up two different goals for students to achieve. Student of general
abilities are required to achieve the “basic level” while more capable students to achieve the “extended level”. When we
put it into the context of Liberal Studies, after students have pre-learnt the related concepts, they have to apply the concepts
to do case studies. We take “Poverty problem in Hong Kong” as an example. When students have acquired the related the
concepts (“Living quality”, “Wealth discrepancy”, “Poverty line”, “Social mobility”), teacher will offer several cases,
each case is provided with the background and other related information about that person. Thereafter, students are
required to complete the case analysis. Below is the example. The basic goal would be completing the first three questions,
which are factual-base and descriptive. The extended goal would be having to complete the question 4 which are more
analytical and related to offering suggestion. Those students who have more capacity to learn can challenge the extended

goal to sharpen their thoughts and skills.

4.2.2 Design Two Different Levels of Worksheet
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After setting the basic and tended goal, designing two different levels of worksheet is an approach to implement
stratified teaching. In this practice, teacher can assign the worksheet according to students’ ability. Teacher would provide
different frameworks and learning guidelines for students depends on their cognitive styles and their language ability
since Liberal Studies requires students to write essays.

Teacher can consider providing hints to students in one version and there are not any hints in another version after
judging the motivation and coping style while students are facing more challenging learning task.

4.2.3 Peer-Tutoring: Heterogeneous Grouping among Students

The effectiveness of peer-tutoring has been researched by many researchers. Topping (1996) suggested that
improvement could be shown by weaker students with the assistance by more capable students. Therefore, heterogeneous
grouping can be practiced. While conducting the case analysis, a group of 3-4 students can be pair-up with at least 1 elite
student in group would be ideal (Reid et al, 1997).

In case analysis, elite student can guide weaker student to complete answers step-by-step. Weaker students may also
find difficult to jot down main point to answer question 1 and 2. At this moment, as theoretically, elite students will
complete the answer at a faster pace, therefore, they can help their peers. As class time is limited, elite students can also
complete the question 3 and 4, which are more critical and reflective. Teacher can invite them to share the ideas to the
whole class and ask their group member to evaluate their answer. If their answer is in good quality, teacher can further
invite them to share how they construct the answer step-by-step. Teacher can then draw the mind map on the blackboard
to show the flow. Weaker students can copy the flow and take notes. Thereafter, they have to complete the question 3 to

4 on their own.

6. Conclusion

In this paper, we reviewed literatures of flipped classroom, learning diversity as well as peer-tutoring. We also
discussed the current problem we encountered in practicing flipped classroom. Concerning to this situation, we propose
how stratified teaching approach could be adopted in flipped classroom, in both pre-learning and classroom practice. We
aim to enrich the literature and offer another insight to researchers and educators that there are existing pedagogies we

can borrow to perfect the pedagogies of using computer in education.
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The Unlimited Potentials of Artificial Intelligence in Schools
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Abstract: Artificial Intelligence (Al) is a hot topic but how current teachers can prepare students for the waves of Al is
a bigissue. Schools inevitably need to plan how to implement this. Changing the curriculum is a feasible solution. In
this article, the potential uses of Al in education will be explored and the experiences of implementing Al in the curriculum
will be shared.

Keywords: Artificial Intelligence, Machine Learning, Big Data, Chatfuel, IBM Watson

1. Introduction

Artificial Intelligence (Al) has been a hot topic recently. A lot of Al experts have mentioned that Al can replace
humans in different fields. It is predicted that a lot of job vacancies will be replaced by Al robots. Therefore we should
prepare our students for the future in the era of Al.  As you know, students are pillars of the future. But how can current
teachers prepare students for the waves of Al? In addition, a lot of companies start to develop Al platforms and tools or
apply Al applications in their industries; however, the section of education is still wondering what Al is. In this article,
the potential uses of Al in education will be explored and the experiences of implementing Al in the curriculum will be
shared.

Al is defined as the simulation of human intelligence processes by machines particularly computer systems (Rouse M.,
2018). In general, machines based on the defined computer algorithms have the abilities to improve themselves
automatically through experiences. Turing (1947) said “what we want is a machine that can learn from experiences.”
Machines should have the perception of processing images, natural languages and eye vision. Machines can recognize
pattern based on the images provided, understand and give responses to the natural languages that humans use.  In addition,
machines can recognize human facial expressions and gestures. Machines based on its algorithms also have the abilities
to manipulate and move objects like Al robots. Furthermore, machines can build advanced logics into the computer
systems so as to make decisions like humans and do high-level cognitive tasks. Apart from that machines can gather a

large volume of raw data and dig out useful information as its knowledge.
2. What machines can do in schools

Al has been infused our lives gradually. Most mobile devices that people use have been implanted Al like talking
with Google, Siri, and Cortana. People get used to use fingerprint, iris or face ID to do authorization. In addition, people
often use recommendation engines like Trivago to plan their itineraries and book their tickets or hotels. ~ Apart from that,
news reporters modelling humans like Zhang Zhow has happened in China. Some more Al examples like AlphaGo
beating the top chess player, Lee Sedol and self-driving cars on the road can be found easily. But how can Al changes

schools?
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Zhou and Lawless (2014) have mentioned that Al can form a smart tutoring system to support learning and teaching.
Research by U.S. Department of Education has shown that well-designed tutoring programs use volunteers as tutors that
can help children to improve children’s reading skills. Although this research is related to human tutors, this can be
applied in virtual tutors.  But the big issue is how to design a well-designed virtual tutoring systems. It is difficult to rely
on schools to initiate it because schools may not have the expertise to implement this.  If machines (systems) have this
experience, a large amount of data from different schools should be collected and be analyzed. Machines should also
need to adapt the needs of different students in order to personalize the tutorials. Perhaps students have tutorials through
a Chabot like students consulting teachers through the contemporary messengers such as “Whatsapp”. Relevant education
departments and Al leading companies should take the initiatives and link up with different parties such as schools to
develop an Al system. In the long run, it can save a lot of human resources and make benefits to most students.

Zhou and Lawless (2014) have also mentioned Al can apply in learning activities. Al can monitor the performances
of students and determine the best group combination for doing different activities so that they feel more satisfactory during
the learning process. Dr. Xu Li, CEO (2019) of SenseTime has mentioned in an education talk that he has helped schools
to capture the facial expressions of students to determine the learning atmospheres in the classrooms. Those data can be
further analyzed so that teachers can design the best learning activities for their students.

Marr (2018) has suggested that Al can help school administration work such as marking students’ work and provide
suggestions for the students. Actually, this has happened for a few years but mainly focuses on marking multiple choice
questions. Due to the advance of technology, Al should cater for different question types such as students’ compositions.
Once Al can do this task automatically, teachers can have more time to care for students’ well-being. He has also
mentioned that Al can be a tool for universal access. Students can use some online translators powered by Al to
communicate with people all over the world and obtain online information without language barrier.

In the business field, companies use Al to analyze and predict their Sales and allocation of resources. Some Al tools
like PowerBI and Tableau have special features for the needs of companies. This can also apply in individual student.
Each student’s strength, weakness, potential and progress can be traced so that schools can provide different strategies or

individual needs according to students’ performances.
3. Experiences of Applying Al in schools

As mentioned in the introduction, Al is a new trend and becomes more and more useful and important in future.
Students is obliged to know the potentials of Al in their learning and future careers.

In my school, Al is an element that students can taste it. ~ Students have the opportunity to attend technical talks about
Al so that they can understand the uses and its potential in their studies. Although students may not have the abilities to
formulate algorithms to build machine models, they can still make use of Al in solving their daily problems. Students
have used “Chatfuel” platform to experience the building of chatbots. They have built different chatbots like ordering
tickets, doing specific calculations, acting as a personal assistant and conducting interviews. Students have experienced
that making a chatbot is fun and can apply in different occasions depended on the needs.  Although the chatbots built by
students may not be put in production at this moment, they can foresee the potentials of the chatbots that they have made.

Apart from that, students can make use of online Al services like IBM Watson. They can create labels, train the
machines and write programs to perceive the specific items. They can perceive people whether they have mental diseases,
eye-sight problems through the machines that they have trained. They can also understand the relationship among the
samples that they provide, numbers of samples and the confidence level. This is another practical task that students can

explore the potentials of Al.
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It seems Al can have a lot of applications but students should also be aware of the ethical issues raised by Al.  Asimov
(1950) has defined the three laws of robotics.  In general, Al is an ally of humans instead of a competitor.

4. Conclusions

In HK, HKSAR has just mentioned that a special grant will be reserved for schools to let students explore the cutting-
edge technologies such as Al in the 2019-2020 budget.  This reflects that schools inevitably need to plan how to implement
this. Changing the curriculum is a feasible solution but teachers may not be professionals in the latest technologies.

Professional support from external parties seems to be a must for schools.
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Abstract: The purpose of this study is to examine the Effectiveness of implementation of Augmented Reality (AR for abbrev.)
in English village curriculum in combination with the provision of advanced organizers on comprehension for elementary
school students. All participants first received a comprehension pre-test that includes the vocabularies and sentence
patterns of the upcoming scenario experience, and then they were randomly assigned to Cabin, Restaurant, or Travel
Agency learning modules. After the classes, all participants were asked to take comprehension post-tests. The findings
are: (1) AR implemented group performs significantly better than non-AR group in comprehension tests regardless

scenario curriculum; (2) 98.94% participants expressed that AR Curriculum facilitated cognitive comprehension,

however, there was still 85.79% felt it difficult to understand the oral message from foreign English teachers.
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The Effective Use of Multimodal Texts and Tablet Apps to Facilitate the
Learning and Teaching of Writing and Speaking

Ming Yi Portia, Lee", Ho Wai, Man?,

12 Lok Sin Tong Yu Kan Hing Secondary School
*leem kh.hk

Abstract: The introduction of using multimodal texts in English teaching and learning has been implemented to develop
students’ literacy skills with effective use of tablet apps. Students were required to respond to the multimodal texts in their
pre-learning task, and produce their own multimodal texts in the post-learning task. This strategy not only enhances
students’ literacy skills, but also develops students’ self-directed learning and expands their ‘learner can do unaided’in
the zone of proximal development.

Keywords: multimodal texts, literacy skills, self-directed learning, zone of proximal development, tablet apps

1. Introduction

The Education Bureau of HKSAR launched the Fourth Strategy on Information Technology in Education in 2015.
By using IT in education, it aims to enhance the effectiveness of learning and teaching, classroom interaction, students’
ability in self-directed learning, problem-solving and collaboration. For English Language, schools are encouraged to
enhance language learning and teaching through the flexible use of electronic media such as digital resources and
communication tools. It helps develop students’ new literacy skills, increase students’ learning motivation and facilitate

students’ self-directed learning.
2. Problem Statement

In a school with a certain number of students of lower socio-economic status, teachers need to develop an approach
that better addresses students’ needs and stretches their potential. The students often give excellent ideas and show strong
creativity. Yet, they lack motivation and confidence, and to some extent, sufficient writing and speaking proficiency to
deliver and articulate their ideas in English. The target group is 25 students from Form 2. These students had difficulties
in expressing their ideas clearly in writing and speaking. To further elaborate, students did not have enough vocabulary
to express their ideas and they could only deliver their messages using simple sentence patterns.

To tackle the above problems, the introduction of using multimodal texts in English teaching and learning has been
implemented to develop students’ literacy skills with effective use of tablet apps. Multimodal literacy refers to meaning-
making that occurs through the reading, viewing, understanding, responding to and producing and interacting with
multimedia and digital texts. It may include oral and gestural modes of talking, listening and dramatising as well as writing,
designing and producing such texts (Walsh, 2010). This strategy not only enhances students’ literacy skills, but also

develops students’ self-directed learning.

3. Using Multimodal Texts and Tablet Apps to Facilitate the Learning and Teaching of

Writing and Speaking
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Enlightened by Vygotsky’s Zone of Proximal Development, the difference between what a learner can do without
help and what he or she can achieve with guidance and encouragement from a skilled partner, sheds light on the
developmental stages of the students’ self-directed learning, as teacher needs to provide appropriate and enough assistance
for them to achieve tasks in their Zone of Proximal Development. Therefore, to pave the way for developing self-directed
learning, the strategy begins with more teaching input, followed by scaffolding exercises and proceeding with students
doing most of the learning by themselves. The goal is a learning transition from confirmation inquiry, to structured and
guided inquiries (Bell, Smetana, & Binns, 2005). This way of active learning with increased student ownership would be
one that effectively guides students to be self-directed learners (CDI, 2001). In order to enhance students’ writing and
speaking skills, students are provided with opportunities to process and create multimodal texts, where they can share
information and ideas using tablet apps.

Two try-outs were conducted from September 2018 to January 2019. The target group of the two try-outs is the same
group of students- 25 Form 2 students with average English ability.

3.1. The First Try-out

The first try-out was carried out between September and October 2018.
3.1.1. Multimodal Texts as Pre-learning Task

‘Multimodal texts’ are used as the lead-in of the unit where a stimulus is introduced to motivate students’ learning.
This activates learners’ schema around a theme central to the core text to be studied. Students were asked to complete
assigned multimodal text tasks as their pre-learning task at home. The multimodal texts are found in the tablet app- English
Central.

In English Central, the teacher selected the multimodal texts which best suit the topic of the unit. English Central
provides authentic, levelled language video content for teachers to choose from. In the pre-learning task, students had to
watch the selected multimodal texts or videos first. By watching authentic videos, students had the chance to learn best
through modelling of real language to real use. After watching the authentic videos for the first time, students then had to
learn new vocabulary, idioms and target sentence patterns by filling in blanks while interacting with the video line. The
chosen vocabulary items and target sentence patterns echo to the ones that students would encounter in their reading texts
later in the lesson. After that, students had to speak the new words and phrases in context, where English Central would
provide instant feedback on the students’ pronunciation and fluency using Artificial Intelligence. This helps students
compare their speeches at word and sentence levels, and analyse at phoneme level as well. Apart from helping students
improve their pronunciation, this step equips students for the reading-aloud session in English lesson the following day.
In English Central, grades and scores were given to the students immediately; therefore, students knew their results right
after they finished their tasks. Students could make multiple attempts to score higher in their tasks, and the teacher would
see their progress in the learning management system of English Central. This pre-learning task is served as a self-directed
learning task. Teacher selected suitable multimodal texts for students according to their abilities and needs, and students
had to understand and interpret the multimodal texts. Students would also understand how visual elements create and
affect meaning, and what a particular word and phrase refer to in the previous and subsequent context. Follow-up
discussions were brought back to school the next day.

3.1.2. Multimodal Texts as Post-learning Task

After students had come across their reading texts, they were directed to produce a text that was structurally and
linguistically similar to the reading texts, with appropriate scaffolding by the teacher to sustain self-directed learning,
followed by various forms of assessments by peers based on the rubrics devised by the teacher in accordance with the

learners’ levels of metacognitive development.
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For the post-learning task, students were expected to creatively transform their written texts from the previous stage
into their own multimodal texts. Students had the opportunities to organise and integrate information and ideas, and
articulate and deliver their ideas in speech formats appropriate to context, purpose and audience. This stage is highly
learner-centred as learners were given maximal assistance in their presentation, such as utilising interactive speech
detection e-learning platforms to demonstrate their learning outcome in the redefinition process under the SAMR model.

Students were asked to produce their own multimodal texts, namely e-books, in the tablet app- Book Creator. Students
first typed their written texts in the app, then they had to read the texts and record it using the recording function in the
app. In this step, students, in fact, had to transfer the skills that they had learnt earlier in the pre-learning task, reading the
target vocabulary and sentence patterns in English Central, into their post-learning tasks. Furthermore, students had to
take pictures or search pictures online to provide visual elements to their multimodal texts and incorporate aspects of
visual literacy which helped illustrate their written texts. As students produce multimodal texts they need to consider and
understand features of design such as layout, composition, use of text and image or graphics— including aspects such as
colour, size, medium, angles— and the way these would suit a specific audience (Walsh, 2010).

Selected student work was categorised under different domains of excellence for students to learn from one another
and in the end transfer the skills to refine their own work to realise self-directed learning through discussions and practice.

Students’ retention of knowledge will be further enhanced.
3.2. The Second Try-out

The second try-out was carried out between November 2018 and January 2019. The approach was similar to the first
try-out, but with more strategies in the pre-learning and post-learning tasks. The second try-out in fact transformed into a
spiral that effectively informed teachers of the learners’ progress and stages of development with improved self-learning
awareness and capabilities.

3.2.1. Multimodal Texts as Pre-learning Task

Apart from asking students to merely watching videos, learning new words and phrases, and practising their speaking,
students were also given a worksheet to complete at home. Students had to answer the questions related to the topic of
the multimodal text, they also had to draw mind maps to illustrate the understanding, interpretation and analysis of the
multimodal texts. This would equip students to acquire, decode, extract and organise information relevant to the topic of
the multimodal texts. Furthermore, it helps make use of knowledge of the world to make sense of the students’ reading

texts later on.

3.2.2. Multimodal Texts as Post-learning Task

Instead of asking students to produce their multimodal texts in Book Creator, they were asked to produce their
multimodal texts using Adobe Spark. Adobe Spark allows students to make graphics and videos in Spark Video and web
pages in Spark Page. Students were asked to transform their written texts into a play script. Students took video footage

of their drama, together with their written scripts, they made their own webpage.
4. Results

From students’ work and results, we can see that students’ literacy skills are developed with the help of e-learning.
Students are able to understand, interpret and analyse different multimodal texts. From the data collected in the learning
management systems, drafts and the end products- multimodal texts made by students, together with the observation by
the teacher, we can see that students’ learner dependence has been fostered, and ‘learner can do unaided’ in the zone of

proximal development has been expanded in the try-outs. Students are learning in a spiral manner. Students were able to
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apply their prior knowledge, the knowledge that they learnt from multimodal texts, into their next tasks. Students also
stated that they found it easier to express themselves clearly in writing and speaking. Most importantly, students said that
the use of e-learning helps improve their writing and speaking skills.

5. Conclusion

The approach which incorporates the use of multimodal texts and provides a better linkage between writing and
speaking is a success. By adopting the effective use of e-learning throughout the teaching and learning process, students
demonstrate self-directed learning. All in all, the approach is a success.
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Abstract: The authors have been engaged in lesson planning which uses key questions as one of the tools for their design
of lessons. This article is a research which focuses on students’ depth of learning through the use of key questions for the
Grade 8 Chinese Language and Grade 10 IBDP Physics students. By using three specific dimensions, namely, high-order
questions, integrative approach and reflective approach, key questions have been used in the lessons. It was found that
appropriate use of key questions could cater for learner diversity and increase the depth of learning. However, it might
not lead to high academic performance which was confirmed in the other previous literature. Nevertheless, helping
students to be deep learners could prepare them better as a life-long learner in future.

Keywords: Key questions, Effective learning, Deep learning

1. Introduction

Effective learning has been a key issue in classroom teaching and learning. However, there is more information
available nowadays than in the past. Students have to know how to find, select, process, connect and use relevant
information. More than that, change is now a permanent state so that students have to have the capacity to learn, be
capable of enhancing and transferring knowledge, and prepare themselves to work with others collaboratively and to
become lifelong learners. Because of these, the contemporary goals of learning have been focused more on knowledge
generation (construction) with others (co-construction), and less on independent knowledge acquisition (coverage)
(Watkins & et al. 2007, p.18).

Moreover, teachers have found that they have to change their teaching strategies more frequently for students to learn
better as the latter are different from their predecessors. The new generation, Generation Z, is more autonomous,
independent, self-confident, technologically advanced and have affinity for texting and messaging. These Gen Z kids
spend several hours a day in social media or searching for information from internet. They are able to absorb tons of new
information through different forms of visualization every day. However, these kids have short attention spans and are
less focused than their predecessors, so that it becomes very hard for teachers to capture and to hold their attention in
order to have a better impact on their learning habits. Igel and Urquhort (2010) suggested that teachers could create ideal
classroom environments so that students feel part of an inquisitive community of investigators. They also suggested using
strategies such as posing and probing significant questions, which helped students to share what they have learnt.

The authors always think that there are invariants in the core of teaching and learning and conducting effective
learning should be the main focus in education. Different strategies can be viewed as equivalence if they bring effective
learning inside or outside classroom. Keeping students motivated to learn and engaging students to learn effectively are
examples of invariants while experimental investigations, cooperative learning, eLearning, AR, VR, game-based learning,
etc. are all equivalent if they help bringing effective and deep learning to students. However, which strategies to be used
depend on different types of learners with different abilities; otherwise they may bring negative effects to student learning.
Suitable use of key questions, the authors believe, would help catering for learners’ diversity and bring deep learning.

They can also bring good training of critical thinking skills and creativity to the students. More importantly, transfer of
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knowledge can be done through deep learning, which can prepare students well to become life-long learners one day.
The purpose of this article is to answer the following two research questions:
(1) Do key questions cater for learner diversity?
(2) Do key questions produce deep learning?

2. Surface Learning vs Deep Learning

Although deep learning may not help students with high test scores (Campbell & Cabrera, 2014), teachers should
still focus on teaching and learning which fosters students’ opportunities to reach for deep levels of understanding.
However, in Smith & Colby’s (2007) study, they found that teachers tended to teach at surface levels and students
generated surface responses. They also suspected that their finding was not uncommon among the general population of
teachers and students. They proposed that teachers need to understand, value, and foster deep approaches to learning in
their students.

Surface learners can recall facts, patterns or procedures but they cannot reflect on the underlying purposes. They can
recall information or ideas but not their personal views. Deep learners, on the other hand, can give critical point of views
towards the content knowledge and turn other’s ideas into their own personalized structure of knowledge. They easily
relate and integrate different ideas to previous knowledge and experience, so that they become more and more used to
examine the logic of arguments in their learning. Although these distinctions are intuitive to most teachers, the surface
and deep learning have already been well documented. Marton & S&j6(1976) completed the original work of deep and
surface approaches to learning. In their study, students were instructed to participate in a study to read a text and were
told they would be asked guestions about it later. Students adopted two different approaches to the task, which were called
deep approach and surface approach to learning. Students adopting deep approach put their focus on comprehending and
understanding the text while those adopting surface approach attempted to remember the facts and the details from the
text and focused on questions they thought they would be asked later. According to Marton & Sélj6’s framework, surface
learners tended to focus on memorization or applying procedures which did not involve reflection while deep learners
focused on the relationship of various aspects of the content, formulated hypotheses or beliefs about the structure of the
problem or concept, and related more on obtaining the intrinsic learning and understanding. However, Smith & Colby
(2007) found that there was evidence that deep learning could happen in classroom, but most often it did not. Nevertheless,
their research has shown that teachers' efforts to foster deep learning outcomes did make a difference and they suggested

teachers should devote themselves intentionally to teach for deep student learning.

Higher
Order
Learning

Deep

£ Integrative
Learning

Learning

Reflective
Learning

Figure 1. Three factors as manifestations of deep learning (Source: Campbell & Cabrera, 2014).
Three specific dimensions of deep learning behaviours are defined, which support the conceptual literature on
approaches to learning (Nelson Laird et al., 2005). They are higher-order learning, integrative learning and reflective
learning (Figure 1). The higher-order learning involves meaning-making and thorough understanding of the concepts.

Students can analyze and synthesize the content, make judgements about the information and apply them to solve
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problems. The integrative learning approach helps students to connect facts and ideas, integrate various sources and look
at course materials from different perspectives. The reflective learning approach taps the metacognitive process and helps

students to analyze and understand other people’s views, and to change their own views about a topic.

/

High
Order
Questions

Deep

P Integrative
Learning

Approach

Reflective
Approach

Figure 2. Design of key questions for bringing deep learning.

The authors reverse the process, i.e. by using the three specific dimensions in opposite direction, to design their key
questions to bring deep learning in their lessons (Figure 2). High-order questions are designed with integrative approach
and reflective approach, with learning arena of new technology.

New technology has opened up new spaces, leading to new pedagogical approaches and an expansion of its role.
Thorpe (2012) suggested three areas which fostered new forms of pedagogical creativity, namely, educational resources,
learning design and mobile learning. Change is a horm. Technology creates opportunities which change how students
learn and effective learning can be strengthened by proactive pedagogy which works creatively with technology.
Technology also revolutionizes learning processes and facilitates students to communicate, to exchange ideas and to co-
construct knowledge. Regarding educational resources, Cress (2012) commented that although internet was not a learning
technology itself, it changed the learning culture dramatically. It allows users to make use of abundance of resources,
which support them to learn and to acquire new concepts. She also gave examples of how people applying their knowledge
and building up new knowledge collaboratively from their individual experiences. However, there has been much
erroneous information in the internet. For example, the rumors of the association between measles and autism have caused
measles cases nearly doubled recently (United Nation, 2019). As good facilitators, teachers have to update their
knowledge frequently to meet the challenges of huge amount of information coming every day. They have to check
student ideas and concepts they get from the internet and help them critically questioning themselves about their own
explanations and understanding, as well as the others’. In the following sessions, discussions of the methods and the result
of the study followed.

3. Methods

This study sought to examine the relationship between the use of key questions and the depth of learning. The authors
are Chinese Language teacher and Physics teacher in the same college. The two samples of students came from Grade 8
Chinese Language and Grade 10 Physics students who studied International Baccalaureate Diploma Programme (IBDP).

Grade 8 Chinese Language students

The diversity of this cohort of 34 students was great. There were students of strong ability in language and there were
students of low ability. They were 1:1 iPad class. Every student has their own iPad in every lesson. There were 10 topics
for the test period from September 2018 to January 2019 and students did not have much prior knowledge about the topics
before lessons. One key question was designed to focus on the core content of every specified topic, highlighting cognitive

conflicts, engaging students to be curious about the topic and helping them to read and to carry out self-study. The design
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of the key questions broke the rule of moving from the simplest to more complex. Moreover, all “branches of questions”
were taken away while the key was to train students critical thinking skills and to cater for learners’ differences by the
use of leaps and bounds in questioning. Pre-tests (before introducing the topic) and post-tests (after the teaching and
learning activities) were given to students and they were asked to answer the key question in the tests. It aimed at assessing
students self-learning ability, ability of prediction and imagination, and the use of previous knowledge. The key question
would be difficult to the students but it aimed at helping students to be able to learn, keeping them motivated, arousing
their interests and promoting them to take initiatives in their learning.

Grade 10 Physics students

All IBDP students are equipped with a laptop for their lessons. This group of students was studying IBDP Physics

and they came from two different blocks, with a total of 8 boys and 5 girls. Occasionally, the author would send out
articles or require students to search information from the internet for answering some questions before the lessons. During
lesson time, students could also search for information when questions were being discussed. The role of teacher was to
help reshape their ideas through the use of key questions in the lessons. It was a good training to them and they would
learn the techniques of narrowing down their searching and critically using the information, especially for preparing their
internal assessment and writing their extended essay in future.

Apps were also used in lessons or practical sessions. Students were also required to run simulations for their
experiments. In this case, teacher would lead them to think about their restriction and the difference between simulations
and the reality by investigating the reasons and the assumptions behind.

During lessons, development of concepts and ideas were always done through experiential learning and discussions.
Conflicts in learning were mainly used to tackle the misconceptions in Physics. However, students were not told explicitly
that key questions were designed and used for each lesson in order to avoid Hawthorne effect.

Design of Key Question

Regarding the design of the key questions, several principles were followed:

(1) They must not be closed questions.

(2) Different sets of questions were designed at different stages whether in a lesson or in a unit with appropriate use

of integrative and reflective approaches interchangeably.

(3) Most of them were designed to raise cognitive conflicts.

The key design principle of the classroom setting was that it must be “learner-centered”, i.e. teachers must attend to
and make use of what students bring to the classroom. In questioning, several rules were followed:

(1) Genuine respect for different perspectives or answers from the students.

(2) Being an active listener and providing (or helping other students to provide) constructive criticism.

(3) No response such as “It’s correct” or “It’s not correct”.

(4) Wait time used for students making up their arguments/answers.

(5) Clarifying questions or asking students to clarify questions if there were a need.

(6) Summary statements used as comprehension checks at different stages.

In lessons, teachers would elicit and attend to what students bring to classrooms and engage their ideas by making
use of their contributions in teaching and learning. The key questions, at most 1 to 3, acted as a key to guide the whole
process through different activities and uses of technology. The use of key question focuses on knowledge transformation
of students rather than knowledge transmission. Students were always led to challenge their own view points. Where does
your answer come from? Is it from the passage/the experiment results/any logical deduction? Is there any evidence? At
the end of the lesson, teachers would lead students to make conclusion and help them to build up their own ideas.

Qualitative observations on student learning and quantitative assessments were both used. At the end of the test
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period, questionnaires were used to assess the learning outcome and to evaluate the use of key questions on deep learning.
5-point Likert scale, namely, strongly disagree, disagree, neither agree nor disagree, agree and strongly agree, was used
to rate the degree to which students agree or disagree with the statements shown in Table 1.

Table 1. Questionnaires to students to evaluate the use of key questions in lessons.

Question Statement

1 I know there have been key questions in lessons.

2 I noticed that key/some question(s) is/are always repeated in a lesson.

3 There have been enough pauses for me to think before answering questions.

4 The (key) question(s) used in the lessons can
(a) help guide me to develop the ideas in the lessons.
(b) challenge my previous ideas/provide conflicts against my previous knowledge.
(©) help me better understand the articles/teaching materials to be learnt.
(d) better prepare me for doing homework/preparing tests and examinations.
(e) help me to read the textbook/relevant materials after the lessons.

® help me to increase the duration of memory retention of the learning materials.

4. Discussion of Results

Improvement of self study and reading ability in Grade 8 Chinese Language students

The learning platform, LoiLoNote, was used for students to read articles and answer key questions before lessons.
There would be no grouping, nor discussion and students had to answer the key question from their own prior knowledge
and personal experience. Teacher would not comment whether the answer was right or wrong, but would adjust the
teaching progress according to the students’ answers. When two or three teaching activities were over, students would be
required to answer the key question again by submitting their answers to the LoiLoNote. The teacher would mark the
answer again and analyze how the key questions had trained students’ thinking by using the performance of how they
answered the key questions.

Table 2. Results of pre-test and post-test of Grade 8 Chinese Language students.

Topic Period Pre-test Score Post-test Score
Mean Range Mean Range
1 September, 2018 1.59 1-3 2.89 1.5-4
2 September, 2018 1.80 1-3 3.07 2-4
3 October, 2018 2.29 1-3 3.25 2-4
4 October, 2018 2.56 1.5-3 3.34 2-4
5 October, 2018 2.27 1-3 3.35 2.5-4
6 November, 2018 1.97 1-3.5 3.21 2.5-4
7 November, 2018 2.22 1.5-3.5 3.16 2.5-4
8 December, 2018 2.98 2.5-4 3.07 2.5-4
9 January, 2019 3.10 2-4 3.40 3-4
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The research period from September, 2018 to January, 2019 was further divided into 3 stages, i.e. at the beginning,
at the middle and at the end, to assess students’ performance in these 3 stages. Scales 1-4 were used to assess their answers
and analyses the trends.

The key question could help students to grasp the core of the topic. It could also arouse students’ curiosity to learn
and enhance their motivation of self-study. From the data, it could be seen that the difference of the pre-test score and the
post-test score decreased, showing an overall improvement of self-study and reading ability (Table 2). If we regarded the
use of the key questions as one of the teaching goals and if the students were allowed to answer the key question at the
beginning of a lesson, it could help students to have a clear direction in learning and to receive a better training in their
reading and thinking skills. The less-able and the more-able students would both find their places and spaces in answering
the key questions. They gave different answers, and their ways of thinking and perspectives were fully respected. Under
such practices, we believe, students’ ways of thinking would no longer be limited by lengthy questions, but would form
their own problem-solving skills. With the help of LoiLoNote learning platform, students’ answers were easily recorded
and teachers could provide instant feedback. Students could also use it to evaluate each other, showing the benefits of e-
learning.

Table 3 shows the results of the 34 Grade 8 Chinese Language students on evaluating whether the key questions
helped them in learning (Agree represents the percentage of students who strongly agree and agree with the statement
while disagree represents those who strongly disagree and disagree).

Table 3. Results of Grade 8 Chinese Language students on evaluating use of key questions in lessons.

No. Statement Agree Disagree
1 I know there have been key questions for Chinese lessons. 97.1% 0.0%
2 I noticed that the key question is always repeated in a lesson. 85.3% 0.0%
3 Therg have been enough pauses for me to think before answering 20.6% 38.2%
questions.
4 The key question used in the lessons can
(a) help guide me to develop the ideas in the lessons. 52.9% 14.7%
(b) challenge my previous ideas/provide conflicts against my previous 61.8% 14.7%
knowledge.
(¢) help me better understand the articles to be learnt. 52.9% 14.7%
) help ’bet'ter prepare me for doing homework/preparing tests and 32 4% 35.3%
examinations.
(e) help me to read the textbook/relevant materials after the lessons. 35.3% 20.6%
) help me to increase the duration of memory retention of the learning 32 4% 29 4%

materials.
From the above data, students gave positive feedbacks to the key questions. They admitted that the key questions

could help them develop their ideas, challenge their previous thinking, deepen their understanding of an article and help
them extend their reading habits. Regarding the time for thinking, students found that there was insufficient time for them
to think over before giving their answers. It was admitted that limited time was given to students to answer questions in
the pre-test. The pre-test and the post-test formed the whole part of the use of key questions. Students were required to
try to answer the key question at the pre-test and they would not be assessed until they gave answers at the third stage. In
the past, students were undoubtedly giving immediate response towards a question. But now, they would be given 2 to 4
lesson time of exercising their thinking skills.

In the summative assessment and school tests, traditional assessment similar to public examination was still used to
assess the students. Teachers had to help students transfer their ability and switch to the mode most suitable for facing the

traditional examination. For the students, however, the effect of this type of training for the examination was not so
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obvious to them.

Catering for learning diversity in Grade 10 Physics students

The author gives course evaluation questionnaire to his students after the first summative assessment every year.

There are 30 questions in the questionnaire. The first 15 questions are for the students to assess their learning of the subject

during the first semester while the last 15 questions are used to assess their teacher. Table 4 shows part of the results of

the questionnaires by Grade 10 IBDP Physics students after their first summative assessment.

Table 4. Part of the results of course evaluation questionnaires by Grade 10 IBDP Physics students. The percentage

represents the number of students who strongly agree or agree with the statement.

No. Statement Male Female Total
7 %noétscl)lkf;nd myself questioning things that I hear in lessons or read 75.0%  100.0%  84.6%
9 | participate in class discussions. 87.5% 100.0%  92.3%
10 I take the initiative in bringing new ideas and materials to class. 62.5%  80.0%  69.2%
13 | find that the subject is difficult for me. 87.5%  80.0%  84.6%
16 My teacher encourages student participation. 100.0% 100.0% 100.0%
17 My teacher allows opportunities for asking questions. 100.0% 100.0% 100.0%
18 My teacher is willing to listen to my questions. 100.0% 100.0% 100.0%
22 My teacher maintains student interest. 75.0%  100.0%  84.6%
23 My teacher provides appropriate challenges. 87.5%  60.0%  76.9%

The students, as usual, found Physics difficult. The responses reflected that students were positive towards the use of

key questions in the lessons during the first semester.

In this study, another questionnaires were used (see Table 1) and the following is the result after the first semester

(Agree represents the percentage of students who strongly agree and agree with the statement while disagree represents

those who strongly disagree and disagree).

Table 5. Results of Grade 10 IBDP Physics students on evaluating use of key questions in lessons.

No. Statement Agree Disagree
1 I know there have been key questions in lessons. 15.4% 38.5%
2 I noticed that some questions are always repeated in a lesson. 53.8% 15.4%
3 There' have been enough pauses for me to think before answering 84.6% 779
questions.
4 The questions used in the lessons can
(a) help guide me to develop the ideas in the lessons. 92.3% 0.0%
(b) challenge my previous ideas/provide conflicts against my previous 76.9% 15.4%
knowledge.
(c) help me better understand the teaching materials to be learnt. 92.3% 0.0%
) help ’bet'ter prepare me for doing homework/preparing tests and 69.2% 779
examinations.
(e) help me to read the textbook/relevant materials after the lessons. 38.5% 38.5%
) help me to increase the duration of memory retention of the learning 46.2% 779

materials.

From the students’ responses, it was found that the key question and lessons were designed to meet their purposes

(No. 1-3). The results also showed that most students (of different and various abilities) found the questions in the lessons

could help them develop ideas, challenge their previous knowledge and better understand the teaching materials (No.

4(a)—(c)). It has provided solid evidence that key questions could cater for learner diversity. Moreover, key questions
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could also produce deep learning from student perspective. However, the use of key questions might not help students
effectively to read relevant materials and to increase retention of learning materials in memory in order to better prepare
them for the tests and examinations. These results confirmed Campbell & Cabrera’s (2014) findings. Having said that,
teachers should need to help their students to become strategic learners (Entwistle & Ramsden, 1982) to achieve their
goals in their assessment in future, in addition to be deep learners.

5. Limitations

There are several possible noteworthy, but not insurmountable, limitations to this study. First, there is no comparison
group in this study, i.e. no control for this experiment. Teachers should use the most suitable and appropriate strategies
in a lesson and provide the best learning environment to their students. The authors have been using key questions in their
lessons for years and believe that they would help students to learn better. It is argued that it would not be moral to have
a control group for testing the effect of the use of key questions towards deep learning, so that it is decided to use
qualitative observations on student learning and to evaluate the effect of the depth of learning by questionnaires. Second,
this study only utilizes data from one single college and the sample size is small. Cautions should be used when
generalization is to be made. Further studies should explore whether the findings of this study could be replicated in other
college.

6. Conclusions

This study makes three important contributions to the literature. First, it confirms that key questions can help catering
for learner diversity. Participation of discussion and involvement of individual thinking process through appropriate use
of key questions stimulate effective learning process so that students of different abilities can participate. Secondly, there
has been support to hypothesis that the design of high order questions with integrative and reflective approaches and the
use of those high-order questions bring deep learning. Nevertheless, this study confirms again that deep learning is not a
necessary condition for a high academic result. The finding also raises potential questions for future research of modifying
strategies (equivalence), while keeping key question (invariant) as the core of learning to help students to achieve good
personal development and to prepare them to become life-long learners.

Teachers would like to give their students the opportunity to become deep rather than surface learners. However,
deep learning can happen but not very often in classrooms. The authors believe that deep learning would help students to
integrate their knowledge and to provide better training of both critical thinking skills and creativity. More importantly,
deep learning can help students to have transfer of knowledge easier and put them at a better position to be life-long
learners in future. There has been great emphasis on incorporating 21st century learning skills, which include critical
thinking, problem solving, communication skills and collaboration skills, in the core curriculum (Aronowitz, 2010).
Effective use of key questions plays an important role in it. Moreover, design of key questions can lead teachers to re-
think the learning process of students and how to design well-structured learning environments to the students. It benefits

students as well as teachers.
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