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Multi-course mashup, Effectively Transforming the Way of Teaching and Learning

——A Case Study on the Exploration of Smart Classroom in Xingyuan Primary School
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Abstract: During the 2020 COVID-19 pandemic of “classes being suspended but learning continuing,” Xingyuan
Primary School broke the traditional face-to-face teaching model, put forward the construction of smart classrooms , and
changed offline teaching into online teaching. After the reopening of school, Xingyuan Primary School proposed the
“cloud + entity” curriculum system construction and the “online + offline” integrated wisdom education. Based on the
national curriculum standards, Xingyuan Primary School explored the “large unit integration” “multi-course mashup”
“project-based learning” and “digital conversion” . In the exploration of “multi-course mashup,” different types of
courses were selected according to different content, such as “dual-line and dual-teacher integrated course” “two classes
merging into one class course,” ect, striving to build a new pattern of “wisdom coming from life and wisdom going to
life.”

Keywords: smart classrooms, multi-course mashup
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Teaching of Topic Situations and Tasks: A Practical Path on Cultivating the Physical

Core Literacy of Senior Three Students
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Abstract: Designed with the core literacy training as the main axis, the teaching of topic situations and tasks reduces the
phenomenon of spoon-feeding teaching as well as students' learning by rote or excessive assignments like "mechanical
brushing-up". It reasonably selects and creates the real topic situations in teaching, designs the tasks available to the
students with a number of physical knowledge and models of High School Physics review, highlighting the training of

students’ basic, comprehensive, practical and innovative abilities in order to optimize the efficiency of learning.

Keywords: topic situations, tasks, Physics teaching in Senior three, core literacy
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On the strategy of problem based introduction of general technology from the perspective of

core literacy
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Abstract: The Teaching introduction is the key to the success of the classroom, which directly determines the effect of the
whole class. Based on the general technology classroom teaching practice, according to the characteristics of general
technology classroom, this paper puts forward to give full play to the advantages of traditional classroom introduction
strategy. Based on the core literacy of general technology, this paper puts forward the problem-based classroom
introduction strategy based on the introduction concept that ability training is more important than knowledge teaching,
stimulating interest to form vitality and thinking cultivation, Through the research and demonstration of the teaching
introduction link of "the stability of structure" in the lesson, it is proposed that teachers should speak less, students should
learn more, and each teaching link should be polished well, so as to improve students' core literacy and promote the

common development of teachers and students.

Keywords: Core literacy, Problem introduction, Strategy adjustment
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FIRILEAIF BT AT ke, i kEFHAES
Research on Personalized Teaching Mode Based on Micro-courses under the Background of

Class-based Teaching System

2 72yl e o GEE LB E R
pyanl7@qqg.com
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Abstract: Class-based teaching system will exist and will bear the responsibility of mass education for a long time, and
the times call for the personalized teaching of students, and the exploration of personalized teaching under the
background of the class-based teaching system is directly related to the development of the country. However, under the
traditional class-based teaching system, students cannot get teaching that matches the actual level, and teachers cannot
provide targeted guidance for students, the efficiency of teaching is low. This research makes use of the significant
advantages of micro-courses in supporting students’self-paced and teacher-oriented tutoring, designed a micro- courses
system structure that promotes personalized learning, constructed a personalized instructional mode based on micro-
courses, and carried out in practice. The results show that students are highly satisfied with this mode, and further verify

that the leading role of teachers in teaching should not be ignored.

Keywords: class-based teaching system, micro-course, personalized teaching, instructional mode
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Applications of TI graphic calculator in the teaching of geometric probability model in high

school
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Abstract: We analyse the literature which published in the past two decades of the applications of graphical calculators
in mathematics teaching, and find that the research area has changed from the value research of graphical calculators in
teaching into the applications in teaching of mathematics knowledge. Under the field of vision of improving students’
mathematics key competencies, the TI-Nspire CX calculator is integrated with the content of geometric probability model
in "Curriculum Standard Experimental Textbooks of General High School, Mathematics, Obligatory (3)", the applications
of graphical calculators in teaching show great effect on improving students' mathematics key competencies, developing

mathematical thinking, computational thinking and improving knowledge generation ability and problem solving ability.

Keywords: graphical calculators, mathematical experiment, Monte Carlo method, random number
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Abstract: Flipped classroom is a brand new teaching mode. The information technology teachers have made active
practice and exploration in flipped classroom teaching. Starting from the definition of flipped classroom, this paper
expounds the general mode of flipped classroom application in primary school information technology teaching, analyzes
the significant changes of flipped classroom compared with traditional teaching, and puts forward the thinking caused by
flipped classroom in teaching practice, aiming to further improve the practical effect of primary school information

technology classroom teaching.

Keywords: Flipped classroom; Information technology; Action research
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Three-dimensional remodeling: the learning space reconstruction under the restriction of the
original school building

—— takes Huilong Primary School in the old city of Guangzhou as an example

LARLEZS
FORET NS EBICA R
"370737542@qg.com
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Abstract: The learning way of future education is changing actively, deeply and borderless. The future learning method
needs a matching learning space. Scholars and architects at home and abroad began to discuss the reconstruction of
learning space and classroom design. Through the analysis of Huilong Primary School learning space reconstruction
case, the school-based path in the future: rooted school philosophy, turning untouchable "culture" into visible "space”,
three-dimensional reconstruction thinking, wall-breaking and interconnected design, supporting learning mode change,

curriculum system reconstruction, organization and management transformation, and barrier-free learning.

Keywords: Learning space reconstruction, old city, school-based, native school building, three-dimensional remodeling
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PALS ¥ A ERE A T B ¥ F L kE Ak
—— 14 X %% Module 8 Unit 3 Inventors and inventions Reading : THE
PROBLEM OF THE SNAKES # i)
Activity Design of High School English Reading Class Based on Problem-based Smart
Classroom Teaching Mode

——Illustrated by New Senior English For China Student’s Book 8 Unit 3 Inventors and

Inventions Period 2 Reading
THE
FOAET VD R D g F
* 361420819@qg.com
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Abstract:  With the deep integration of information technology and curriculum teaching, many schools use the "Tablet
+ Internet” mode to realize smart classroom teaching. In order to optimize the teaching effect and realize the accurate
teaching and deep learning supported by data, the author's school actively explores the problem-based smart classroom
teaching mode and the teaching paradigm of each subject. Aiming to practice the views of English learning activities in
Curriculum Criteria for Regular High School, this section takes an English reading course as an example to conduct

effective reading activities in the problem-based smart classroom teaching mode.

Keywords: problem-based learning, smart classroom,views of English learning activities, activity design for reading

class in high school English teaching
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|Itﬂ 1: What are inventions and d1scover1es’7‘

—\

T4 > EAUERT R N2 S FAE6 1 p F a4

Task 1. Look at the picture and tell which pictures show inventions and which show discoveries.

If it’s an invention ,please write a“\”; if it isn’t, please write a “X”

i o

1. Anamphibiouscar ( ) 2. Acompass () 3IDNA( )

Task 2. Read the explanations of the two words from a dictionary and choose the exact meaning according
to the context. CHR#EAJEL, A L. )
1.DNA is a discovery. ( ):

® (discovery] noun

A.[C,U] an act or the process of finding sb/sth, or learning about sth. that was not known
about before

(O]

B.[C] a thing,fact or person that is found or learned about for the first time
5%
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® linvention| noun

A.[C] a thing or an idea that has been invented
B.[U] the act of inventing

C.[C,U] the act of inventing a story or an idea and pretending that it is true; a story invented
in this way

D.[U] the ability to have new and interesting ideas

‘I‘EJ @ 2: Do you know the stages in the inventing process?‘

Task 3: work out the suitable order:

Inventing is a scientific activity and so follow similar stages to those used in scientific research. Look at the
list and work out a suitable order.

1.Apply for a patent 2.Find a problem 3.Do research
4. Test the solution 5. Think of a creative solution 6.Decide on the invention
your order: -- -- -- -- --

» Now check your answer by reading a passage :

Task 4. Read the passage THE PROBLEM OF THE SNAKES on P20-21, your Textbook to find out how the girl
caught snakes herself and finish the following tasks:  ([{{3HESS

paragraph Stages in the inventing process Events /Facts in the story
1 Find a problem The snake must be removed but not harmed
2 3. Look for methods of removal and research the

habits of snakes

3 4, Identify three possible approaches: choose one
1. 5. Try three times to make it work efficiently
2. 6. Fill in the form and file patent application with
the Patent Office

Task 5. Read the text again and finish the multiple-choices. ( [5]i5zEE i i 3220
1.Which approach did the author choose to catch snakes?
A. remove the habitat B.use food or perfume to trap them C.cool them to make them sleepy
2.How many attempts had she made before she succeeded in catching the snakes?
A .Four B. Three C. Two
3.Which of the following items could be given a patent?
A the discovery of X-rays B.a computer programme C. John Dyson’s vacuum cleaner P} 22 #3
4. What should the inventor do to get the parent except ?
A. fill an application form and file with the Parent Office.
B.ensure the invention novel, unique and practical.

C.exam the product carefully before sending to the Patent Office
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5. What can we know from the last but two sentence ?
A. If one patents successfully, he should pay for it.
B. One would be awarded a sum of money if he succeeds in applying a patent.

C.If one patents successfully,the clerk of the bank would contact him.

Task 6. Do research (£ )
Surf the internet to research the following information and share it with your classmates :
o the habits of the snakes, including their favourite food, their habitat and daily habits;
e snake catcher(Fii i f# 2% )
( English teacher will also share her material )
(3%~ 3) @4 K53 paig k%
Urgs #1529 8 2% of §30 BFITH 1T 5 ofom e f 4TFIRE 72
i ek o
[trod a2 8] F7 a4 LB FA AL AR L F90FA 2
M‘,’& SR AR X RGP L S F ) a4 -2 B p A F ) foflr K ;/éﬁ“f‘;)gz‘gﬁa‘rii 3
«fp %g_ IR E; iR o

< E
Step LE 7t f #8355 8 > % » A ¥k F AP cE ) €4
#%B O R AP R AT R 051 A0 S flendea o) S 4]
el PE MR &

‘I‘Eﬂ%ﬂ 3: How can one get recognition from the Patent Office? ‘

Task 1. Read Paragraph 7-8 on P21 to find out the criteria for getting a patent(FH 1% & #2544 ) and discuss with

your deskmate:

Please conclude the criteria into 4 key words.

Task 2. Suppose you are a patent officer and you have received 5 applications for a patent. Now look at their products
and pick out the one can be awarded a patent. State your reasons.

A.Healthier meat: In Japan scientists have managed to produce pigs that have a plant gene
inserted into their DNA. This means the fat in the meat is better for human health.

B.Helpful rats: The "future rats" will be trained using a new computer program to clear
landmines or join in the rescue of people after earthquakes or hurricanes.

C.Mapping the stars: Scientists have found a new star system that is millions of light yeas
away. This information is verv important to astronomers.

56



Sun, D., Kong, S.C., Wang, Q., Huang, R., Li, Y., & Hsu, T. C. (Eds.) (2021). Teacher Forum Proceedings of the 25th
Global Chinese Conference on Computers in Education (GCCCE 2021). Hong Kong: The Education University of
Hong Kong.

D.A trap for insects: Tony and his friends have invented a new way to prevent insects coming
into the house without hurting them. They cannot enter the house and will be caught ready to be
taken back to the wild.

E.New book: Anna has written a new book and her publisher says it will be a best seller.

»  Application can be awarded a patent, because

[(#F>2)] HFRKE2

[ ] R 2prn s SAHE FIR 2R IHMES EHTRES > THRA
2o FOFAVE F AL AR A xS o

[Prod 42 8] LAS 38 4 prdain 4 0 A= A5i0iE (7 £ nfamm o

I 5 4: Can we be inventors and get a patent )

Task 3. Brainstorming;:
According to a patent officer, the girl in the passage may not succeed in getting a patent. Also, there are flaws(ik
[#4) and limitation in her invention.

Discuss: What may be the flaws or limitation in the invention ?

y | :

! I

flaws or limitation ri#i . |
! I

S |

! I

: I

Task 4. Group work: Let’s invent!

Now let’s improve the girl’s invention or design your invention to settle the problem of the snakes!

Group %%
Our Design
> Problem to solve : catch snakes without harm

»  Our decision:
to improve her invention ( )
to design our own invention ()
»  Our creative solution:
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Task 1.5 5 ~ 47 b3 243
Read the text again and finish the following tasks:
I. Read for the writing style (3mins):
1.What is the writing style (3Z{&) of this passage ?
2.What’s the characteristics (435fE) of the language of this passage ?

The characteristics of this passage:

(Tip: make use of adj. you have learned, for example, concise/ vivid/ brief etc.)
NAFRE AT Rk P Z T BE 2L > 8- K % 80-100:7%4 2 4T  (20mins)
Months later, my mother called me up and told me that snakes came again. But this time she couldn’t find their

habitat.

Task2. B 5 Ak T g T 6 ¥ F 0 = S LEILfRAEH 208 F% o (10 mins)

A build-it-yourself solar still (ZZ7#H%#%) is one of the best ways to obtain drinking water in areas where the
liquid is not readily available. Developed by two doctors in the U.S. Department of Agriculture, it’s an excellent
water collector. Unfortunately, you must carry the necessary equipment with you, since it’s all but impossible to
find natural substitutes. The only components required, though, are a 5’ X 5’ sheet of clear or slightly milky
plastic, six feet of plastic tube, and a container-- perhaps just a drinking cup --to catch the water. These pieces can
be folded into a neat little pack and fastened on your belt.

To construct a working still, use a sharp stick or rock to dig a hole four feet across and three feet deep. Try to
make the hole in a damp area to increase the water catcher’s productivity. Place your cup in the deepest part of the
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hole. Then lay the tube in place so that one end rests all the way in the cup and the rest of the line runs up - and out
- the side of the hole.

Next, cover the hole with the plastic sheet, securing the edges of the plastic with dirt and weighting the sheet’s
center down with a rock. The plastic should now form a cone([&#£1£) with 45-degree-angled sides. The low point
of the sheet must be centered directly over, and no more than three inches above, the cup.

The solar still works by creating a greenhouse under the plastic. Ground water evaporates (7% /%) and collects
on the sheet until small drops of water form, run down the material and fall off into the cup. When the container is
full, you can suck the refreshment out through the tube, and won’t have to break down the still every time you need
adrink. (2017 4 14 D &)

32. What do we know about the solar still equipment from the first paragraph?

A. It’s delicate. B. It’s expensive. C. It’s complex. D. It’s portable.
33. What does the underlined phrase “the water catcher” in paragraph 2 refer to?

A. The tube. B. The still. C. The hole. D. The cup.

34. What’s the last step of constructing a working solar still?

A. Dig a hole of a certain size. B. Put the cup in place.
C. Weight the sheet’s center down. D. Cover the hole with the plastic sheet.
35. When a solar still works, drops of water come into the cup from
A. the plastic tube B. outside the hole
C. the open air D. beneath the sheet
(k%] p
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Developing AR-based Materials for Enhancing Learning Effect of Marine

Education in Elementary School
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Abstract: The main purpose of this study was to develop AR-based materials and to investigate its learning effect on
marine education. This study employed MAKAR tool for developing AR-based materials of Maine education. After
evaluating the AR-based materials, a learning experiment was conducted by means of quasi-experiment design. The
subjects were fifth graders in Taipei city, divided into two groups. The experiment group accepted AR-based materials
learning strategy, and the control group accepted multimedia materials. The research results revealed that there are no
significant difference of marine literacy and cognition between two groups. Nevertheless, the experiment group show
higher learning motivation then the control group significantly.

Keywords: Maine education, AR-based materials, marine literacy, marine knowledge, learning motivation
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The Impact of Design thinking Combined with Knowledge Forum on Students

#3 R
DR SRR |
105102017@nccu.edu.tw

(2] AF{HEEATE > FHATRFLIHBIIET S LY R Ed o LR (KF) v 5 52
FERE2eEREOT L R FaF B2 108 pmirdadez Tp g~ 36 v 245 ) PR AT
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FREI A ZR TEL LT EARE SRS KF Y KA B ankd 282 LY I RN
B EF I REARRARP L IR KR AP RS

[Mégz]) 2ty BB pgd: 6 24

Abstract: The purpose of this action research investigate the impact of Design thinking combined with Knowledge Forum
on students. To know whether students’ ability of the self-directed learning, interactive and seeking the common good
ability can be improved. The participants are total of 22 college students and graduate students from a public university
in Taipei. The result of this learning activities shows that most of the students’ self- directed learning ability, interactive
and seeking the common good ability has been improved.

Keywords: Design thinking, Knowledge Forum, Self-directed learning, interactive, Seeking the common good
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Abstract: In most hands-on courses of information and technology in schools, the students can only share the equipment
with group mates while adopting the ICT products from the market. Therefore, it is difficult for students to develop their
own products. With the understanding of this phenomenon, this paper aims at reducing the cost of purchasing teaching
materials by replacing components of the teaching materials with the items having similar function. Meanwhile, looking
for items with similar functions could be a good means of cultivating problem solving ability among teachers and students.
We found that this kind of curriculum design coincides with the goals of inter-disciplinary STEM education. It is to kill
two birds in one stone. While reducing the cost, we create an opportunity for both teacher and students to develop their

inter-disciplinary problem solving skills.

Keywords: STEM, Problem-Based Learning, Problem Solving, PBL
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The Chance and Challenge of Learning and Teaching in the time of COVID19
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Abstract: A sudden COVID19 pandemic disrupted the plans of many schools in Hong Kong, while it made e-learning
more important than ever. This paper briefly describes how Hong Kong teachers changed their mindset and teaching
methodologies to adapt to this new norm. It also shows the many challenges schools faced due to the pandemic and the

changes they made to adapt.

Keywords: e-learning, new norm, e-assessment, blended learning, learning management system, real time teaching tool
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Enhancing Students Journey Writing Skills through Virtual Reality
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Abstract: ‘Journey Writing’ is one important writing topic in Chinese Language Curriculum in Hong Kong. Since
different elements are necessarily included in the writing, such as narrations, descriptions and feeling expressions, many
teachers and students feel challenging when handling this topic. With reference to this situation, this essay aims to share

the teaching experience of ‘Journey writing’ by integrating the Virtual Reality technology and field trip learning.

Keywords: Virtual Reality, Field Trip, 360 Photos, Journey Writing, Writing skills
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Exploring how Augmented Reality can Improve the Learning Motivation of
Autistic and Mentally Handicapped Children and Achieve Transfer Learning -a
Case Study of Life Education in a Special School in Hong Kong.

3 R EEF
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“ wy_wong@cncms.edu.hk
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Abstract: Students are often uninterested and stubborn in learning due to their intelligence and autistic characteristics.
1t is very difficult to change the learning habits of autistic children and to consolidate and transfer their knowledge. In
this regard, teachers have introduced Augmented Reality technology and designed an teaching kit "My Living Diary" for

life education. This article analyses how to use the teaching kit with an autistic child with intellectual disability to enhance

his motivation and achieve transfer learning.

Keywords: Autism, Intellectual Disability, Augmented Reality, Achieve Transfer Learning, Learning Motivation
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The Effective Use of Whole School Approach in IT Teaching and Learning to
Enhance the Learning Outcomes of Students with Special Educational Needs

Bl EacE
AERr EFIREMs BRAER
* kmlau@cncms.edu.hk
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Abstract: This paper aims to present the plans and situation of our school to proactively implement IT teaching in
recent years through a whole school approach. It also illustrates the effectiveness of using IT teaching for students with
special learning needs (children with moderate learning disabilities). This will be done in line with the school's three-
year development plan and the application for external resources to effectively develop IT teaching across various
areas. Finally, a brief introduction will be given on the future IT teaching and learning plan of the school and the
expected development direction.

Key words: Whole School Approach; IT teaching and learning; Special educational needs; School Development Plan
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The Effectiveness of Implementing Phenomenon-Based Learning in STEM
Interdisciplinary Activities
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Abstract: The purpose of this project is to design interdisciplinary activities in related to STEM subjects through
phenomenon-based learning, which is advocated in Finnish education and design thinking, to increase the interest of
secondary school students in STEM learning. This project uses Arduino microprocessors and sensors as teaching aids to
design appropriate STEM interdisciplinary activities to enhance secondary school students’ problem-solving, critical
thinking and teamwork abilities to meet the needs of the future society and attract more students to engage in STEM
subjects in the future. This research uses participatory observations, questionnaires and evidence-based research methods

to provide the effectiveness of interdisciplinary activities and provide references for future curriculum and teaching design.

Keywords: STEM; design thinking; subject-based learning; interdisciplinary learning; Finnish education
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Questions B 3¢ \ Responses % Ji
1. | I am more interested in the subjects related to A 8 I 7%
the project B 14 B 12%
AL RBHNTHELEITY F Mo C 38 [ 33%
D 37 [ 32%
E 17 B 15%
2. | I make use of the technique and knowledge A 8 E %
learnt in ICT (Arduino), and Science & - . I s
Technology in the project. C 37 - 32%
‘}\‘.Aflj?r b E ICT > 7}]'? *’%%’lﬂmﬂ,{h‘ 5;[ D 44 i 39%
f ek o g E 17 L 15%
Nt i = % AT Y o
3. | I can apply STEM in their project A 7 I 6%
A4 STEM /g gk foaras st 8 AT B 13 I 11%
W C 33 [ 29%
‘ D 42 - 37%
E 19 [ 17%
4. | Knowledge and information gained from (No answer | 704
participation in the design thinking workshop is ~ submuitted) N
useful and applicable in my study and in the - . I e
project work. E 10 i >
Kb‘?\y{),‘.ﬂ ‘E-’Eﬂ)jlgzgf4 rrJfr' ‘fr,] ,é__» C 36 [ 32%
P Ay D 45 [ 39%
1 fr % AL LF * i E 13 B 11%
5. | I cooperate well with my group members. A 8 I 7%
Ao g A P S (R o B 12 B 11%
C 23 [ 20%
D 44 [ 39%
E 25 E 22%
6. | | can present information in a logical way. A 1 | 1%
AT - LSRR N AT B 6 | 5%
C 29 [ 25%
D 61 i 4%
E 17 B 15%
7. | I am more confident in oral presentation in A 3 I 3%
class B 19 [ 17%
hd v oEpER g 4 E = C 32 | 28%
AR R v D a1 - 36%
E 19 [ 17%
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8. I can finish requested task on time. A 1 | 1%
AT UFEPF R A & RDEFE o B 11 B 10%
C 27 E 24%
D 51 [ 45%
E 24 [ 21%
9. I have improved in time management A 2 | 704
AL PER R B 14 [ 12%
C 33 m 31%
D 49 | 43%
E 14 [ 12%
10. | have greater initiatives in self-learning A 5 [ 4%
AL aidp B B 15 [ 13%
C 39 [ 34%
D 42 - 37%
E 13 ] 11%
11. | have become more creative. A 4 [ 4%
A ’ﬁ f,']i\ ° B 14 | 12%%
C 37 E 32%
D 41 u 36%
E 18 [ | 16%
12. I want to investigate more about the daily life. | A 2 | 904
ABFEFL M K LS B 12 B 11%
C 33 | 3 29%
D 56 [ 49%
E 11 [ 10%
13. | gain satisfaction from the involvement in the | a 6 I 50
project. B 11 B 10%
HEERFY D5 E R E R C 32 [ 28%
D 3 | 45%
E 14 12%
14. 1 learned the basic life skills. A 3 I 3%
NEE T A Aehd EH o B g i 7%
C 29 E 25%
D 54 o 47%
E 20 [ 18%
15. Overall, I am satisfied with my group project. | (Noanswer , | 1%
BRI o ARG R A Bk WY o submitted) :
A 6 [ 5%
B 9 B 8%
C 29 [ 25%
D 49 [ 43%
E 20 [ 18%

103




Sun, D., Kong, S.C., Wang, Q., Huang, R., Li, Y., & Hsu, T. C. (Eds.) (2021). Teacher Forum Proceedings of the 25th
Global Chinese Conference on Computers in Education (GCCCE 2021). Hong Kong: The Education University of
Hong Kong.

Using E-platforms in Distance Learning for Coding Education

HOI KI, LAM
Maryknoll Convent School (Secondary Section)
* sandy.lam@mcs.edu.hk

Abstract: Due to the widespread of COVID-19 in Hong Kong starting from Jan 2020, class suspension has been adopted
by Hong Kong EDB. Students are required to learn at home and teachers must perform distance learning. This study aims
at investigating whether using e-learning platforms in distance learning can successfully facilitate learning and teaching
of coding during the period of class suspension in computer literacy subject. Here are three objectives of this research:
to investigate 1. If e-learning platforms can help students to learn coding in computer literacy lessons. 2.The relationship
between sex and effectiveness of using e-platform in distance learning. 3.The relationship of effectiveness of using e-
platform in distance learning and skill level of using IT of students. This study was taken in Yuen Long Merchants
Association Secondary School.

Keywords: class suspension, distance learning, e-learning platform, computer literacy lesson, coding

1. Introduction

Class suspension has been adopted due to the widespread of Covid-19, Microsoft Teams is chosen as a e-learning
platform to perform distance learning for online lessons in our school.

Distance learning provides chances for students who cannot participate in continuing education programs because
they have difficulty in accessing a traditional educational setting (Messina, 2002). Distance learning means using
technology to bridge a gap in physical distance between teachers and students (Taylor, 2002).

There are two different ways of distance learning, Synchronous means everyone in the meeting will be together at
the same time. In Midkiff & DaSilva (2000), asynchronous means record information before to let students view the
session in their own time.

Figure 1 from Midkiff & DaSilva (2000) shows the differences between traditional learning, synchronous and

asynchronous learning is captured.

Same Place Different Place
g
=| Traditional Synf.hronoua
u [ earmnine Distance
= < g Learning
L 2
:J“ l
.=
= Asynchronous
5 Distance
= Learning
=

Figure 1.
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2. Advantage and limitation of distance learning:

Diaz and Cartnal (1999) states that as distance learning requires greater reliance on independent learning skills,
therefore students with less need for concrete experience perform better in distance learning.

Some students are more open and honest online, and some students felt freer to disagree with others than in a
traditional classroom (Taylor, 2002). Rice, (2006) states that distance technology offers more learning opportunities than
face-to-face teaching when teaching embeds with instruction which focus on cognitive and social processes of knowledge
construction.

3. Evaluation method of distance learning program:

Taylor (2002) states that good distance learning must have learner-content interaction, learner-instructor interaction,
and learner-learner interaction. Learner-content interaction means learners interact with some contents. Learner-instructor
interaction means interaction between student and instructor like delivering information, encouraging students, and
providing feedback. Learner-learner interaction means students collaborating with each other.

4. The needs of this study

In the past, focus of research on distance learning were either on adult learning or overseas education. The purpose
of this study is to evaluate the impacts of using e-platform (Microsoft Teams) in distance learning in online coding lessons
during class suspension in Hong Kong. Moreover, research which focus on relationship of sex and IT ability of students
on distance learning was not common.

5. Research Question

The research questions in this study are as follows:

1. Can e-learning platform successfully help students to learn coding in computer literacy lessons?

2. Is there any relationship between sex and effectiveness of using e-platform in distance learning?

3. Is there any relationship between students’ skill level of using IT and effectiveness of performing coding education

in distance learning?

6. Methodology

6.1. Participants

Participants include 2 classes of S1 students and 2 classes of S2 students. For each form, students are divided into
two groups including higher achiever and lower achiever by their overall academic results of the previous year. For form
one, there are 35 students in the class for higher achiever and 32 students in the class for lower achiever. For form two,
there are 35 students in the class for higher achiever and 30 students in the class for lower achiever. Each student needs

to complete a questionnaire after research.

6.2 Form of distance learning
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Synchronous learning is adopted in the research as it can let students become more committed and motivated. Also,
synchronous learning felt more psychologically aroused and motivated as it is more like face-to-face communication, it
supports personal participation and relies on teachers rather than student centered.

Students have their own devices at home and teachers perform their teaching by using their own devices such as
notebooks, tablets, cameras and speakers.

6.3. Curriculum

Coding of using Micro:bit is to be taught during the research period. Topics include problem solving procedure,
variables, data types, flowcharts, relational and logical operators and project of Micro:bit.

6.4. E-learning Tools

Microsoft Teams is selected as the e-learning platform in this research as it has functions like video conferencing and
online meetings which include live captioning and can be recorded. Microsoft Teams can provide synchronous learning
to students.

6.5. Teacher training

Three are totally three computer literacy teachers involved in the research program. The teaching experience and
educational background of them are similar. Two-day trainings on how to use the e-learning platform (including post
assignment, create group, hold meetings, screen share, broadcasting video, assign grades to e-assignment, return
assignments, and interact with students) was held.

6.6. Student’s training

35 minutes students training were provided to all students before they participate in the program. Students were
taught how to use the e-learning platform — Microsoft Teams including the function of using chat room, screens sharing,
assignment submission, hands up, post message, grouping etc.

6.7. Communication policy

About teachers and student’s communication:

Teachers are encouraged to teach by asking questions to students like normal face-to-face lesson. Teachers should
contact parents if students have no response within classes, arrive late to classes or submit assignments late.

About student’s communication:

For group discussion, teachers should create different small rooms within the e-learning platform. Students can join

different rooms to discuss like normal face to face lessons do.
6.8. Method

After training sections, the program starts from 17 Feb 2020 to 19 June 2020. Three teachers are involved to teach
four classes. There are totally two computer literacy lessons (35 minutes each) in each cycle (Six days in each cycle).

Face- to-face examination starts from 29 June 2020 to 10 July 2020.
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7. Data analysis

This study employs a quantitative method to systematically investigate the quantifiable data and perform statistical
and mathematical techniques.

Assuming the levels of examination papers are the same, the means score of academic results before and after the
adoption of distance learning are analyzed to measure performance in this study. Students are divided into two groups
including higher achiever and lower achiever. An online questionnaire which is divided into 3 parts (interest and
motivation, learning effectiveness, overall performance) must be completed by students. There are totally 6 questions in
part A, 12 questions in part B and 3 questions in part C. The mean score of questions will be used for data analysis. Table
1 shows the contents of the questionnaire.

Table 1

No Questions from Section A

1 I like having computer literacy lessons to learn coding by using e-learning platform in the
second term.

2 I am motivated to learn coding in computer literacy lessons in the second term by using e-
learning platform.

3 I like doing projects in computer lessons by using e-learning platform more than traditional
method.

4 I like using e-learning platform (online teaching) in distance learning to learn coding

5 I prefer using e-learning platform (online teaching) in distance learning than doing self — study
by studying notes online.

6 | prefer using e-platform to learn than traditional method.

No Questions from Section B

1 E-learning platform (online teaching) helps me to learn coding concepts in computer literacy
subject effectively.

2 Compared with other methods, e-learning platform (online teaching) is a good way to perform
distance learning.

3 E-learning platform can successfully help me to organize homework and notes in computer
literacy lessons.

4 I like using E-learning platform to share ideas with classmates and teachers in computer literacy
lessons.

5 I like using E-learning platform to hand in assignments in computer lessons and it is successful.

6 Project-based learning help me to enrich and enhance my knowledge in specific topic and
improve my academic result.

7 The e-learning online teaching platform is good for distance learning.

8 Video recording functions in e-learning platform can help me to do revision.

9 E-learning platform is easy for me to use.

10 I can successfully express my ideas by using e-learning platform in learning coding concept in
computer literacy lessons.

11 I can get immediate feedback from teachers by using e-learning platform in computer literacy
lessons when learning coding concept

12 Computer and coding lesson become more interactive when using e-learning platform.

No Questions from Section C

1 I am willing to continue to use e-learning platform in learning

2 I will recommend the e-learning platform to my friends.

3 Overall, e-learning platform is useful for me to learn coding in computer literacy lessons during

class suspension.
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8. Findings

8.1 Analysis of academic performance:

The below analysis shows the mean of examination result before and after the research.

Table 2.
mean of examination result (to 1dp)
Before research After research
results of 1st term results of 2nd term
(full mark = 70) (full mark = 70)
S1 Class for higher achievers 49.1 55.3
S1 Class for lower achievers 46.6 54.2
S2 Class for higher achievers 48.1 52.3
S2 Class for lower achievers 38.2 43.6

The examination before and after the research are both in practical format, the levels of difficulty are the same. In
the above figures, we can conclude that the E-learning platform can successfully help students to learn coding in computer
literacy lessons during class suspension.

8.2. Analysis of survey performance:

In the below analysis, “1” means strong negative impression of using e-learning platform in distance learning while
“7” means strong positive relationship.

8.2.1 Analysis 1:

Table 3 shows the mean of scores given in the questionnaire for 25 questions categorized by sex:

Table 3
Sex Mean of scores
All 4.38
Male 4.43
Female 4.28

In the above figures, there is no significant difference between male and female for using e-learning platform in
coding education in distance learning.
8.2.2 Analysis 2:
Table 3 shows the mean of scores given in the questionnaire for 25 questions categorized by skill level of using
IT.

Table 4

Skill Level of using IT Mean of scores

very low 3.96
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low 4.27
middle 4.30
high 5.17
very high 5.52

In table 4, it is found that skill level of using IT and effectiveness of using e-learning in coding education in distance
learning is positively related.

9. Further Research

In the future, focus can be put on impact of distance learning on different kinds of personalities and learning styles
of students. Students can be grouped by their learning styles instead of level of abilities. More on relationships between
academic results and sex can further be evaluated.

10. Summary & Conclusion

In this study, we use Microsoft Teams as a synchronous learning tool in distance learning for coding education during
class suspension. The summary of the findings are as follows:
e E-learning platform can successfully help teachers and students to perform the distance learning in coding
education
e Sex difference does not affect the effectiveness of performing distance learning in coding education
o Skill level of using IT has positive relationship with the effectiveness of performing distance learning in
coding education

Acknowledgements

I would like to offer my special thanks to Mr. Yau Chi Leung, Principal of Yuen Long Merchants Association Secondary
School, for his ongoing support and guidance to me and his leadership in Computer education and IT in education. |
would like to express my very great appreciation to Dr. FENG, Shihui, Assistant Professor from Faculty of Education of
the University of Hong Kong, for her valuable and constructive suggestions during the planning and development of this
research.

References

Brame, C., (2013). Flipping the classroom. Vanderbilt University Center for Teaching. Retrieved from
http://cft.vanderbilt.edu/ guides-sub-pages/flipping-the-classroom/

Murphy,R.F.(2019) Artificial Intelligence Applications to Support K-12 Teachers and Teaching: A Review of Promising
Applications, Opportunities, and Challenges. Retrieved from

Ng,T.K.(2020). New Interpretation of Extracurricular Activities via Social Networking Sites: A Case Study of Avrtificial
Intelligence Learning at a Secondary School in Hong Kong. Retrieved from
http://redfame.com/journal/index.php/jets/article/view/5105/5309

OECD  (2019), Artificial Intelligence in  Society, OECD Publishing, Paris. Retrieved from

https://ec.europa.eu/jrc/communities/sites/jrccties/files/eedfee77-en.pdf

Paavola, S., & Hakkarainen, K. (2005). The knowledge creation metaphor — An emergent epistemological approach to

learning. Science & Education 14, 537-557. doi: 10.1007/s11191- 004-5157-0
109


http://redfame.com/journal/index.php/jets/article/view/5105/5309
https://ec.europa.eu/jrc/communities/sites/jrccties/files/eedfee77-en.pdf

Sun, D., Kong, S.C., Wang, Q., Huang, R., Li, Y., & Hsu, T. C. (Eds.) (2021). Teacher Forum Proceedings of the 25th
Global Chinese Conference on Computers in Education (GCCCE 2021). Hong Kong: The Education University of
Hong Kong.

- R OHEH R F frskie g ¥ fae ) STEM K7 6B

A case study exploring the effects of e-Learning and Coding for junior STEM
Education

Ly cas
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[ &) # =426 STEM(Science, Technology, Engineering & Mathematics) ¥_fie & > 33 B ek v < A > 4of
A BA ] EY R 2 T3 H Y (e-Learning) % %28 ¥ (Coding)eh~% » FPrig * =+ ﬁ’z#ﬁi;}ijst(Blg Data)#
WRE TR E Y iy 0 A F - BL G A STEMhF ¥ B - Flot 4 & R A REFAZ & 54 3o
7}4%‘?% % (Scientific Inquiry)#k ¥ & * & F hT + % %8 ¥ vk > R HEL AMFFH LS| STEM %7 2%i
B K RE - R B hE S 2 BRE Y S Rt e STEM KT hE ¢ - B 7eh
7}‘%‘?& THREFTB RG] -

[Métx] BTk y s T+EY 5 RFY 5~k PEHFTL

Abstract: Using STEM is indeed a hot issue at the moment. Hong Kong's general primary schools are now paying
attention to the topic and are hoping to create an appropriate STEM environment. Of course, both e-Learning and coding
also can play auxiliary roles in the syllabus for KS1. Whilst we believe that scientific inquiry activities [s the most
important component in STEM Education for lower primary classes. It not only increases students’ participation and
motivation, but also work with the use of Big Data technologies to analyze learning data and then give immediate feedback.
Certainly, using appropriate e-Learning and coding tools are workable solutions to facilitate the further development of

STEM in Hong Kong'’s lower primary classes.

Keywords: STEM, Scientific Inquiry, e-Learning, Coding, Big Data
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Abstract: Motion sensor was used to measure the acceleration of an object and verify the Newton’s laws of motion as
suggested by textbook; however, it is difficult and expensive to prepare motion sensor for all students to use during a
Physics lesson. As Accelerometer app in iPad can also measure the acceleration of an object and verify the Newton’s
laws of motion, the use of Accelerometer app to verify the Newton’s laws of motion was suggested in this study. The
researcher also used Accelerometer app in iPad to measure the normal force acting on a person in a lift and verify the
normal force (hence feeling of weight) in a lift as suggested by textbook in the topic of Weight, and Finger Body
Temperature app in iPad to demonstrate the cooling effect of evaporation in the topic of Evaporation during Physics
lesson.

Keywords: Newton’s laws of motion; accelerometer; normal force; arouse students’ learning motivation; acceleration;

weight; weightlessness; cooling effect; evaporation.

1. Introduction

Students learned Newton’s laws of motion by using motion sensor as suggested by textbook. However, it is difficult
to provide motion sensor for all students. Author used the Accelerometer app in iPad to facilitate students to learn
Newton’s laws of motion by using it with iPad during Physics lesson. As it is difficult to understand how a lift can provide
normal force acting on a person during upwards or downwards motion, author used the Accelerator app to measure the
normal force acting on a person in a lift and verify the normal force (hence feeling of weight) in a lift as suggested by
textbook in the topic of Weight, demonstrate how the normal force will decrease when the lift accelerates downwards
and how the normal force will increase when the lift decelerates downwards, students can visualize the effect of
acceleration of a lift on the change of normal force acting on a person in the lift. From the literature review, there were
rapidly multiplying offerings of iOS apps appropriate for learning introductory laboratory physics. Apple's line of i0S
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
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are discussed by Kuhn,J. and Vogt, P. (2013). So, author integrated mobile apps in Physics lessons to facilitate students
to learn Physics. These mobile apps were combined with the lesson plan and relevant topics in Physics lessons.

2. Provided an Accelerometer in a very low cost by using an Accelerometer app

Author downloaded the Accelerometer app and Rotating Sphere Clinometer app to the iPads. Author distributed
iPads to students for each of them and taught students to open the Accelerometer app to the iPads. Students placed the
iPad on a trolley and fixing it tightly with strings in the direction parallel to the runway and made sure that the iPad and
trolley was parallel to the runway when they were moving along the runway. The runway was set to friction compensated
runway by measuring the acceleration of the trolley to be zero when it was slightly pushed and moved along the runway
with uniform velocity. The angle of inclination of the runway was known by measuring the angle by using the Rotating
Sphere Clinometer app in the iPad and record the reading of the angle.

2.1. Newton’s first laws of motion

Students used the Accelerometer app to measure the acceleration of the trolley to verify the Newton’s first law of
motion: Every object remains in a state of rest or uniform motion (i.e. constant velocity) unless acted on by a net force
or an unbalanced force. When the trolley remained at rest, the reading of the acceleration was zero in the Accelerometer
app.

When a students pushed the trolley slightly. The trolley moved with a uniform velocity along the friction
compensated runway and the reading of the acceleration was zero in the Accelerometer app. By using the corresponding
reading to verify the Newton’s first laws of motion.

2.2. Newton’s second law of motion

Students set up friction compensated runway and pulled the trolley by keeping the elastic thread stretched by the
same amount, repeated with 2, 3 and 4 elastic threads stretched. Students measured the acceleration of the trolley by
using the Accelerometer app and plot a graph of acceleration a against net force F (number of elastic threads).

a o« F (constant m) --- (1)

Students pulled a trolley with a constant force using 2 elastic threads, repeat by changing the mass m of the trolley.
Students measured the acceleration of the trolley by using the Accelerometer app and plot a graph of acceleration a against

1

m,

a i (constant F) --- (2)

Combine (1) and (2),

= Fx ma

=>F=kxma - (3)

(k is a constant)

Then, students used the Accelerometer app to measure the acceleration of the trolley to verify the Newton’s second
law of motion: The acceleration of an object: is directly proportional to, and in the same direction as, the net force acting
on it; is inversely proportional to the mass of the object.

Force that produces an acceleration of 1 m s~ on a mass of 1 kg:

Substitute F=1N, m=1kg,a=1ms?into (3):
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F=kx ma
(3) becomes:
F=ma
where F (in N) = net force, m (in kg) = mass,
a (in m s2) = acceleration
IN=1kgms?

2.3. Newton’s third law of motion

Students set up friction compensated runway and placed trolley A and trolley B on the runway and placed the iPad
on a trolley A and fixing it tightly with strings in the direction parallel to the runway and made sure that the iPad and
trolley was parallel to the runway when they were moving along the runway. Students pushed trolley A momentarily to
hit trolley B and measured the acceleration of the trolley by using the Accelerometer app and plot a force-time (F-t)
graph.

Then, students placed the iPad on a trolley B and fixing it tightly with strings in the direction parallel to the runway
and made sure that the iPad and trolley was parallel to the runway when they were moving along the runway. Students
pushed trolley A momentarily to hit trolley B and measured the acceleration of the trolley by using the Accelerometer
app and plot another force-time (F-t) graph.

Students placed the iPad on a trolley A and fixing it tightly with strings in the direction parallel to the runway and
made sure that the iPad and trolley was parallel to the runway when they were moving along the runway. Students pushed
both trolleys momentarily towards each other and measured the acceleration of the trolley by using the Accelerometer
app and plot a force-time (F-t) graph.

Then, Students placed the iPad on a trolley B and fixing it tightly with strings in the direction parallel to the runway
and made sure that the iPad and trolley was parallel to the runway when they were moving along the runway. Students
pushed both trolleys momentarily towards each other and measured the acceleration of the trolley by using the
Accelerometer app and plot another force—time (F-t) graph.

According to the above force-time (F-t) graph, forces occur in pairs and are in opposing directions. If object A exerts
a force on object B, object B exerts an equal but opposite force on A. Then, students used the Accelerometer app to
measure the acceleration of the trolley to verify the Newton’s third law of motion: To every action, there is an equal and
opposite reaction. The action and reaction forces act on different interacting objects simultaneously. The law applies to
two objects interacting with one another, not to one object by itself. The naming of ‘action’ and ‘reaction’ is simply a
convention. Either force can be called the ‘action’ and its partner is then the ‘reaction’. Naming a force ‘action’ does not
imply that it causes the ‘reaction’. An action-and-reaction pair should: act on different objects that interact with each

other, have an equal magnitude at all times and act in opposite directions.
Arouse Students’ Learning Motivation

The apps-enabled teaching approach can arouse students’ learning motivation because students can have more
interactions with the apps and observe the effect of different scenarios immediately. Author observed that students were
highly motivated when they used the apps to verify the Newton’s laws of motion as shown in the textbook. Students’

engagement in class using the apps-enabled teaching approach was more obvious when it was compared with the
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traditional teaching approach. Students’ learning behavior became more active and motivated during the apps-enabled

teaching approach when it was compared with the traditional teaching approach.
3.1. Normal force in a lift

Author considered a person standing on the floor in a lift, the feeling of own weight was given by the normal force
acting on the person. If the person stood on a weighing scale, the scale reading R showed the magnitude of normal force
by the scale. R is the same as his weight, W when he is at rest. Author used the Accelerometer app in the iPad and placed
the iPad on the floor in a lift. The feeling of own weight was given by the normal force acting on the iPad. The normal
force was known by measuring the acceleration of the iPad by using the Accelerometer app in the iPad and record the
reading of the acceleration.

3.1.1. Downwards acceleration
Weight is always mg. But the normal force (hence feeling of weight) may change if he accelerates in a lift.
Consider a person in a lift that goes down.
When the lift is at rest at 13/F
= R=W
= A feeling of normal weight
When the lift accelerates downwards
= R<W
= A feeling of loss in weight

4.
From the above graphs, the acceleration of the iPad was changed from -1.007568 (at t = 0) to -0.944778 (att =
200), to -0.934097 (at t = 220), and then to -0.990891 (at t = 310).
3.1.2. Downwards deceleration
Consider a person in a lift that goes down.
When the lift moves at a constant velocity
= R=W
= A feeling of normal weight
When the lift decelerates downwards
= R>W
= A feeling of gain in weight
Consider a person in a lift that goes down.
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When the lift is at rest at G/F
> R=W
= A feeling of normal weight
We can see that the weight appears to change as travelling down in a lift.

2. 4.
From the above graphs, the acceleration of the iPad was changed from -1.005966 (at t = 350) to -1.078003 (at t =
380), to -1.076218 (at t = 410), to -1.047058 (at t = 480), and then to -1.006073 (at t = 520).
3.1.3. Upwards acceleration
Consider a person in a lift that goes up.
When the lift is at rest at G/F
= R=W
= A feeling of normal weight
When the lift accelerates upwards
= R>W

> A feeling of gain in weight

2. 4,

From the above graphs, the acceleration of the iPad was changed from -1.004196 (at t = 560) to -1.046860 (at t =
785), to -1.073730 (at t = 830), and then to -1.037643 (at t = 900).
3.1.4. Upwards deceleration

Consider a person in a lift that goes up.

When the lift moves at a constant velocity
= R=W
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= A feeling of normal weight
When the lift decelerates upwards
= R<W
= A feeling of loss in weight
Consider a person in a lift that goes up.
When the lift is at rest at 13/F
> R=W
= A feeling of normal weight
We can see that the weight appears to change as travelling up in a lift.

Max 0.010 [ oooa ( -0o28 )

-0.009 -0.005 -1.002

Min -0.023 | -0.013 | -108a )

20 Hz

From the above graphs, the acceleration of the iPad was changed from -0.997940 (at t = 940) to -0.938766 (at t =
970), to -0.927597 (at t = 990), to -0.951447 (t = 1070) and then to -1.002380 (at t = 1237).
3.2. Free falling, weightlessness

When author held an iPad and released at 1.5 m from the ground and caught it at 0.5 m from the ground. The iPad
underwent free falling. Its acceleration was due to gravity.

From the above graphs, the acceleration of the iPad was changed from -0.987259 (at t = 0) to -0.026672 (at t = 31),
and then to -1.403168 (at t = 40).
3.3. Evaporation
During evaporation, the energy required is taken from the liquid itself or its surroundings. Temperature of the liquid
or its surroundings drops. Evaporation produces a cooling effect. We feel cold when applying alcohol sanitizer to our
skin. As alcohol evaporates quickly even at low temperatures, it takes energy away from our skin.
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Energy taken away = latent heat of vaporization

We also feel cold in a breeze when we are wet. As water evaporates faster in wind. On a humid day, air is full of
water vapour. It slows down evaporation, there is only very little cooling effect, so we feel hot and uncomfortable. During
the evaporation, liquid molecules keep bumping into each other. Some molecules gain kinetic energy (KE), others lose
KE. Molecules at liquid surface which gain enough KE will escape into the space above the liquid and become molecules
of vapour. Remaining molecules have a lower average KE. Temperature of liquid decreases, so evaporation has a cooling
effect. Fast molecules on liquid surface escape. Slow vapour molecules return to the liquid surface.

Net rate of evaporation = rate of escape — rate of return

Author used the Finger Body Temperature App to demonstrate the cooling effect of evaporation in the topic of
Evaporation.
3.3.1. Hot wind

1  Wet acloth and measure its mass.

2  Place the cloth under the hot wind of a hairdryer. Students found the difference in its mass after 5 minutes.

The cloth was dry after 5 minutes.

Author put on the cloth and measured his body temperature by using the Finger Body Temperature App after 5

minutes.
Your Body Temprature is
: 100°F/37°C
O
SE i
3.3.2. Cool wind

1 Wet acloth and measure its mass.

2 Place the cloth under the cool wind of a hairdryer.

Students found the difference in its mass after 5 minutes.

The cloth was dry after 5 minutes.

Author put on the cloth and measured his body temperature by using the Finger Body Temperature App after 5
minutes.

Your Body Temprature is

<4 - 100°F/37°C

3.3.3. Windless
1 Wet acloth and measure its mass.
2  Place the cloth in a windless environment. Students found the difference in its mass after 5 minutes.
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The cloth was still wet after 5 minutes.
Author put on the cloth and measured his body temperature by using the Finger Body Temperature App after 5

minutes.

Your Body Temprature is
-

98°F/36°C

roscom

3.3.4. Windless with reduced surface area of the wet cloth
1 Wet a cloth and measure its mass.
2 Fold a wet cloth and place it in a windless environment.
Students found the difference in its mass after 5 minutes.
The cloth was still wet.
Author put on the cloth and measured his body temperature by using the Finger Body Temperature App after 5

minutes.

Your Body Temprature is

- 96°F/35°C

From the above results, rate of evaporation of a liquid is affected by the following factors.

(i) Temperature

Rate of evaporation increases as temperature increases because more molecules move faster on average and more
can escape.

(if) Surface area

Rate of evaporation increases as surface area increases because evaporation occurs only on the surface.

(iii) Density of vapour

Rate of evaporation increases as density of vapour increases because higher vapour density leads to greater chance
for vapour molecules to return to liquid. Wind can carry away excess vapour and reduce the density of vapour. So, a

windy environment increases the rate of evaporation.
4. Conclusion

Through the implementation of Accelerometer app, Rotating Sphere Clinometer app and Finger Body Temperature
app during Physics lesson, both teachers and students reflected that students’ learning motivation is enhanced. Besides,
the cost of buying motion sensor was lower by replacing motion sensor by iPad with Accelerometer app. Students can
visualize the effect of acceleration of a lift on the change of normal force acting on a person in the lift and verify the
Newton’s laws of motion by using Accelerometer app and Rotating Sphere Clinometer app effectively. Students also
visualized the cooling effect of evaporation on a human body by using Finger Body Temperature app. Further explorations
will be done to study the effectiveness of implementing Accelerometer app, Rotating Sphere Clinometer app and Finger

Body Temperature app in enhancing students’ academic performance in future.
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Abstract: This experimental study aims to investigate the learning effectiveness of Mathematics (Measurement) for
students in Primary three with Convolutional Neural Network and game-based learning. We divided 153 Primary three
students into control and experimental groups. In the experimental group, Convolutional Neural Network and game-
based learning were put into practice. We used pre- and post-tests to measure the learning performance of the students.
The result of this study indicated that the learning performance of the students in the experimental group performed
significantly better than the control group. Thus, we encourage teachers to use Convolutional Neural Network and game-
based learning to enhance learning effectiveness of Mathematics (Measurement) for Primary three students and to

develop self-directed learning mode.
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Artificial Intelligence in English Language Teaching and Learning

Ming Yi Portia, Lee
Lok Sin Tong Yu Kan Hing Secondary School
“leem kh.hk

Abstract: The integration of artificial intelligence in English teaching and learning has been implemented to develop
students’ self-directed learning. Students were required to use artificial intelligence voice recognition and marking
platforms in their English lessons. Students’ self-directed learning is developed and the ‘learner can do unaided’ in the
zone of proximal development is expanded.

Keywords: artificial intelligence, self-directed learning, zone of proximal development, English language

1. Introduction

Advances in technology have brought a significant impact on education. With new technologies, digital platforms,
e-resources and e-learning tools, the way of teaching and learning English language as a second language has taken a
huge step forward. Recently, artificial intelligence (Al) has been profoundly adopted in the education field. With the help
of Al in English language teaching and learning, teaching effectiveness has been enhanced, students’ learning experiences

have been enriched, self-directed learning has been promoted, and learner diversity has been catered.
2. Problem Statement

During the pandemic period, all the students had to study from home. Students attended online classes and they
handed in online homework. After a month of online teaching and learning, teachers, especially language teachers,
believed they had to introduce more platforms to students to foster self-directed learning during pandemic period.

The target group is 124 students from Form 3. Some of the students are more-able students, where they have no
difficulties in expressing themselves in English though they still made minor mistakes while delivering their ideas. When
they speak English, most of them carry Cantonese accent. They also made grammatical mistakes in their essay
occasionally. For the less-able students, they lack motivation and confidence to deliver and articulate their ideas in English.
They also made many grammatical mistakes in their essays. When they speak English, all of them carry Cantonese accent.
This group of students needs more support from teachers to finish their tasks, especially during pandemic period. Teachers
believed that they needed to focus on these two areas to help students during this school suspension period: self-directed
learning and learner diversity.

To tackle the above problems, the introduction of adopting artificial intelligence (Al) in English teaching and learning

has been promoted and implemented to develop students’ self-directed learning and cater for students’ learner diversity.
3. Artificial Intelligence in English Language Teaching and Learning

Vygotsky’s Zone of Proximal Development suggests that there is a difference between what a learner can do without

assistance and what a learner can achieve with guidance and encouragement from a more knowledgeable other. Teachers
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therefore need to provide appropriate and abundant support and guidance for students to achieve tasks in their Zone of
Proximal Development.

In order to develop students’ self-directed learning, teachers first gave more teaching input, followed by scaffolding
exercises; instant feedback was given, and last but not least, students would have to discover and learn by themselves. On
top of that, teachers need to build a co-operative learning climate for students to become self-directed learners. Educators
committed to building a co-operative learning climate should help learners establish altered power relations in the learning
group, and behave in an open and facilitating way in the learning group, and encourage learners to do so. (Hammond &
Collins, 1991). This way of active learning with increased student ownership would be one that effectively guides students
to be self-directed learners (CDI, 2001).

Three try-outs were conducted from April 2020 to July 2020. The target group of the three try-outs is the same group
of students- 124 Form 3 students with mixed English abilities.

3.1. The First Try-out

The first try-out was carried out in April 2020.
3.1.1. Reading, Listening and Speaking

To start with, multimodal texts were assigned to students as a lead-in. Authentic multimodal texts were found online.
The artificial intelligence platform, English Central was chosen by Form 3 English teachers as there is a wide variety of
genres and levels of difficulties for teachers and students to choose from.

Teachers first chose appropriate multimodal texts in English Central for students according to their abilities and the
genres which were going to be covered in online lessons. Students would then watch the assigned video clips. In the
multimodal texts, there were a number of vocabulary items for students to learn. Students could also mark the words
which they did not know in the context of videos. This Al platform automatically adapted and built vocabulary study for
the students. After they have finished watching the clips, students would have to do the vocabulary and useful expression
tests. Most importantly, students would then have to speak the lines, the exact lines which were spoken in the video clips.
The artificial intelligence voice recognition system in English Central was trained on millions of lines of speech spoken
by learners from all over the world. Phonetic level, stress, pitch, prosodics and duration of speech were all analysed. After
students had finished those lines, the system would give a score to the students. Moreover, pronunciation challenges
would be given to each individual student to help them improve their pronunciation.

Therefore, apart from learning vocabulary items from the video clips, students also learnt how to pronounce the
words and speak the lines like a native speaker with the help of the Al voice recognition. Here, teachers logged onto the
platform and listened to their students’ recordings. Teachers provided timely feedback for students who made mistakes
on the pronunciation which the Al voice recognition system did not discover. Once students finished the vocabulary and
the speaking tests, the platform would suggest more video clips for students to discover based on the topics that they had
just come across. The platform also provides progress report for students to make improvements on their vocabulary,
useful expression and speaking.

3.1.2. Writing

Students were encouraged to do more writing tasks and process writing during school suspension period. Scaffolding
and writing support were given to students. After students had finished their essay, they were asked to type their essay
onto the artificial intelligence writing platforms. The more-able students typed their essays onto the platform called Write
and Improve, while the less-able students typed their essays onto Pigai and Grammarly.
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Write and Improve is an Al writing platform which provides Al marking. This platform is supported by Cambridge
English. Many British students use this platform to improve their writing. Murray and Christison (2019) suggested that
‘the decisions made by machines are based on an enormous database of previous examples and, more and more, these
machine decisions are becoming accurate in mimicking the human decision-making process.” As the database of Write
and Improve is full of essays written by native English speakers, teachers believed that it would be better to introduce the
platform to the more-able students since their writings in terms of content, language and organisation were similar to the
ones written by British people. The platform provides hints to students on areas where they make mistakes, for instance,
spelling, grammar and vocabulary. Apart from word level, they also highlight sentences which are problematic or
grammatically incorrect. The platform also gives students a score and feedback. Students can view the graphs to see their
progress and see how close they are onto the next grade. More-able students are advised to use this platform as it only
gives students hints, instead of corrections and correct answers. More-able students can do corrections by themselves.
Teachers also picked a few essays out and discussed during lessons afterwards. Teachers gave feedback on content and
organisation, which students needed more accurate feedback compared to the ones they received in the Al writing platform.
Moreover, teachers asked students to form groups in breakout rooms in Zoom to discuss if the Al marking system had
marked their essay wrong. If it was wrong, what the correct answer would be. This created a co-operative learning climate
which help students establish altered power relations in class.

For less-able students, Pigai and Grammarly were introduced to them. Students typed their essay onto these two
platforms. Many Chinese students use Pigai as their Al writing platforms. As this database is fed by millions of essays
written by Chinese students, the Al markings and comments generated by the platform are more suitable for the students.
The platform could point out the common mistakes that made by students whose second language is English language.
Pigai also provides a more thorough report on their essays. It gives feedback on content, language and organisation. Pigai
also corrects students’ mistakes and gives them suggestions on how to improve their essays. Grammarly is a platform
which merely corrects students’ grammatical mistakes. Less-able students found these two platforms useful as they
directly pointed out where the mistakes were and gave them suggestions on how to improve with explanations. Teachers
also took a few pieces of essays and discussed in the following lesson. Hence, students knew what the differences were
between feedback from an Al machine and a human being.

3.2. The Second and the Third Try-out

The second and the third try-out were carried out in May 2020 and June 2020 respectively. The approach was similar
to the first try-out.

During reading, listening and speaking session, students were allowed to choose their own video clips. The video
clips had to be aligned with the topics that would be covered in the lessons. Students were also encouraged to share their
opinions in text and voice format on Padlet, an e-platform. Therefore, students had the opportunity to use the words and
expressions learnt in English Central and practise the phrases they had spoken in the Al platform. Besides, students could
learn more from their peers and their more knowledgeable others.

For writing, more-able students started to review their peers’ essays and compared theirs with the marking done by
Al marking system. For less-able students, they continued to compare teachers’ feedback with the ones they received

from the Al marking platforms. Students had to choose which feedback they should learn from, and do process writing.
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4. Results

During pandemic period, it is essential to train students as self-directed learners. With different levels of achievements,
students found ownership towards their learning.

In terms of speaking, students improved their phonetic levels, stress, pitch, prosodics and duration of speech with the
help of the online tests and feedback from English Central. In terms of writing, students were able to learn from the score,
the feedback and the markings done by Al, their teachers and peers. Furthermore, they were able to discover the mistakes
done by Al, and the differences between the feedback given by Al and their teachers and peers. By discussing with their

peers and coming up with conclusions, their ‘learner can do unaided’ in the zone of proximal development is expanded.
5. Conclusion

The integration of artificial intelligence in English teaching and learning is a success. Students have attained the sense
of ownership of their learning, and the learning environment has become one that is supportive and student-centred.
Students have become increasingly used to the self-directed learning mode where the teachers’ role has shifted from being
a lesson conductor to a facilitator that provides them with guidance but not direct teaching. Students are becoming self-
directed learners and become more engaged in class.
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Abstract: Flipped Classroom is a teaching method that teachers pre-recorded the lesson’s contents and deliver the
materials to students before the class. The aim of this text is to explain how the teachers and students benefit from using
this methodology in our Class during “The New Normal”, Furthermore, providing online learning materials to students

not only enhances their learning beyond the classroom, but does it also cater for the individual differences.
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® Have a user friendly design, Be stabilized, not presenting any technical problems.

? Provide trainees with high demands on transparency of information regarding the course organization and the course
schedule, Have structure is not too complex, eg the list of folders should not get longer or a nested system should have
subfolders

' Have weekly deliverables. Have interactive educational material. Have a structure helping the formation of trainees’

subnetworks.
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What are the concerns of Hong Kong teachers when integrating VR into
learning and teaching
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Abstract: The limitations imposed since the outbreak of COVUD-19 have made the school gradually substitute the
traditional teaching by online teaching, to sustain the normal learning pace of students. Past literatures documented
plenty of researches about the merits of applying Information technology into learning and teaching, including offering
interactive classroom, learning and teaching can occur without the concern of space and time, however, VR technology
has still been not under the spot light. Under the pandemic, would teachers choose VR be the substitution of field trips.
In this process, what are their concerns and how would they plan their lessons while integrating VR technology. This

research will focus on this point.

Keywords: Blended learning, Virtual reality, Teacher belief, Issue inquiry, E-learning
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Abstract: In the 2015 and 2016 policy addresses, the government promised to update and enrich the science, technology
and mathematics curriculum and learning activities, strengthen teacher training, strengthen the promotion of STEM
education, and encourage students to study and STEM related disciplines. However, STE(A)M education has been
implemented in Hong Kong for many years, but the results have not been significant. How can schools make good use of
interdisciplinary project studies, extracurricular activities and competitions to provide students with more opportunities
to participate in STE(A)M learning, and the role of teachers in them is really very important.
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How We Can Deal with the Influence of COVID-19 Epidemic through Blended-
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Abstract: Since last year, students’ learning has been severely interrupted by the lack of face-to-face teaching and the
sudden school suspensions. As educators, we see the necessity to solve this problem. Therefore, our school came up with
the online programme ‘Ling To Online’. The purpose is to establish a blended-learning mode and environment for students

to sustain their learning under different circumstances, without being affected by other external factors.

Keywords: COVID-19 epidemic, blended learning, mixed-mode, school suspension
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Abstract: STEM education refers to the innovative learning approach that integrates subject knowledge, generic skills,
and hands-on experience. Students’interest can be effectively stimulated through experiencing success in STEM
activities. Hence, further research and acquisition of knowledge is encouraged. As to equip students to the challenges
ahead, STEM education has become a dominant trend world-wide. Education departments of different countries and
regions, education institutes and relevant parties of the industry have put immense amount of resources in STEM
education in primary and secondary school in hopes of helping nurture talent who possess different knowledge and

skills, to increase students’ competitiveness and offer help in their countries’ development.

Keywords: STEM education, School-based curriculum, Curriculum planning
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Abstract: Take the school-based curriculum as a whole and cooperate with the information technology learning hub that
can cater for students with special learning needs to construct a comprehensive learning system. It is expected that
students can make choices according to their own pace and abilities and make good use of IT tools to improve their
learning motivation and strengthen their self-learning skills. We matched simple and suitable free IT tools to construct a
"Virtual Learning Hub for Special Needs Students.” It can be seen from the data that students can obtain learning
resources anytime, anywhere, and at the same time adjust their learning progress at their own pace. Teachers can also
understand students' likes and dislikes in learning, and design an enhanced learning process and tasks, so that students

have greater opportunities to play in the preset learning environment.
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Abstract: This paper presents the development, process and achievement of the school-based STEAM curriculum in HKTA
Wun Tsuen School. The school’s STEAM Development Team was established since 2015 to organize the annual STEAM
curriculum. By implementing problem-based learning with school-based features, students developed their generic skills,
values and attitude. ‘Food’ as the theme of the first-year, was divided into 4 subthemes with 4 learning processes. In the
second year, the 5 stages of design thinking were applied with the theme ‘Air and Water’, to allow students to work in
problem solving with creativity and people-oriented approach. For the third-year, which the theme was ‘Community’,

transdisciplinary approach and the concept of 7C were utilized to further enhance student-centred learning and learning

efficiency.

Keywords: STEAM, project-based learning, design thinking, transdisciplinary approach
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Using Iteration Concept and MVP (Minimum Viable Product) in Coding

Activities for Primary 5-6 students

Kin Chung William LUK
The Hong Kong Baptist University Affiliated School Wong Kam Fai Secondary and
Primary School, Hong Kong
wkcluk@hkbuas.edu.hk

ABSTRACT: This paper is illustrating a pedagogical practice in teaching MIT App Inventor programming. Serval
classes of Grade 5-6 were learning to develop various apps. To promote self-directed learning, the Teacher tried to use
the idea of “iteration” and MVP (Minimum Viable Product) to lead students to complete a product by different
iterations, in contrast to some common practices, like code-by-code or function by function practice, the iteration
practice enables a student to complete his product according to his ability, leading the development of self-directed
learning attitude.

KEYWORDS: iteration, minimum viable product, computational MIT App Inventor, K-12 coding

1. INTRODUCTION

Since Scratch came to Hong Kong in 2010, coding education began to play a crucial role in the
primary school computer subject curriculum. The CoolThink project in 2016 changed the focus of
the coding training in Hong Kong primary schools, from mainly on syntax before, adjusted to the
awareness of computational thinking.

As most of the computer subject teachers don’t have the fundamental training of programming
concepts, teachers always teach coding in their ways.

| tried to use a new approach to design coding in the past few years. My students were found to
be more engaged and feel more satisfaction in learning to code.

2. THE TEACHING METHODS THAT COMMONLY ADOPTED PREVIOUSLY

2.1 code-by-code learn from model codes

Teachers always expect their students to complete the tasks in the same way as the model
answers, that’s why they always use the model codes to teach in the form of code-by-code
explanations.
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2.2 function-by-function build the program
Some teachers try to break down a complicated task into several small parts by functions or
components. Students then develop their app function-by-function, according to the workflow.

F.Am
caphoes | gets
208 code | mew word

Figure 1. Worksheet of the Flow of the app

3. THE ITERATION CONCEPT & MVP (Minimum Viable Product)

Not like this....

@\@\’. @’@7/ @
2 3

Like this!

© © © © ©
- = dib B G
2 3
Figure 2. The Diagram Shows the Idea of Iteration
I met the idea of iteration in the field of Product Design, then I tried to apply the concept in my
coding lessons.
Different from code-by-code, or function-by-function, students complete their products from

simple to complicated, from raw to details, each iteration should be a complete task, known as the
minimum viable product.

Example 1 My piano (from single to multi)

« Layout « C note
« Buttons « Other notes
« Coding + Layout
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function-by-function by iteration

Figure 3. The Table Contrasts the Two Different Lesson Flows
If the teacher follows the code-to-code approach, some students may be unable to follow, some
may stick to the layout arrangement in the very beginning and thus have no chance to learn to code.
If the process goes by iterations, the student will start with a single button first. Then by “reuse
and remix”, a standard practice in Computation Thinking, as a result, most of my students can build
a raw piano that was playable, although not everyone can handle the layout, students felt
satisfactory in the activity because everyone can play with the app they built.

Example 2 Control ball movement by the accelerometer (from basic to combined)

Ask students to copy the teacher’s model answer is simple, usually, seems they can understand
the codes, but they do not understand. Like the codes list below:

It is not easy to understand why does the value of Ball1.X can add together the value of yAccel
equals to the new position of the Ball?

\ L8 AccelerometerSensor1 -

R 52 - W x - RN ] yAccel - |
N a1 - I v - Y xAccel - )

Figure 4. The Codes Calculate the New Location of the Ball according to the Tablet Position
However, by using the ‘iteration” learning approach, we consider a single direction in one
dimension first, then extend to other dimensions. Students can catch up quickly, and by “reuse and
remix”, most of the class can develop the four directions by themselves finally:
) when LTS AccdraonChanged
OURME T vcce - ) - 0

i 1 IR
N

(o}
-

en
(o}t

B

e

Figure 5. The codes calculate the new position of the ball according to the tilt position of the tablet.
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Determine the x-y coordinates of the ball
from the output of the accelerometer in +ve

horizontal direction

in the -ve horizontal direction

in +ve vertical direction

Find the x-y coordinates of the ball from
the output of the accelerometer in two in the -ve vertical direction
equalities

code-by-code By iteration

Figure 6. The table contrasts the two different lesson flows.

Example 3 Find all factors (from specific to general)

In this example, students have to write a simple program to list out all factors of a whole
number inputted by the user. Instead of asking students to build an app of finding factors of any
given numbers at the very beginning, | followed the concept of iteration, this time, from specific to
general.

| asked my students to find the factors of a fixed number first. This step is critical but
straightforward. | found that it was more natural for the students to understand how it works if we
fix a number. Then just use the “mix and reuse” practice and variable concept, most of the students,
can extend the usage of the app to any whole numbers.

Compare with the code-by- code method,| Use a table to find out the factors of a
by the iteration approach, more students| fixed number (8)

able to complete the final task by
themselves Use a table to find out the

factors of a fixed number (8) Write an app list factors of a fixed

number (8)

Waite an app list factors of any number | waite an app list factors of any number

code-by-code By iteration

Figure 7. The Diagram Contrasts the Different Lesson Flows

Example 4 Two buttons Game with CloudDB (from simple to more complex)
In this example, | tried to use the iteration method by going from simple to complex, instead of
the usual way function-byfunction.
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two buttons score a local two buttons game

fairer mechanism
game support two players by CloudDB

CloudDB transfer

completed game support two players by CloudDB
with a fairer design

function-by-function By iteration

Figure 8. The Diagram Contrasts the Different Lesson Flows
In the function-by-function approach, the intermediate product is not a completed program, and
it cannot be run, test, or debug directly until the completion of the whole program.
But if student builds the program from simple to complex, | found that it was easier for them to
understand in small steps, and they could test and debug a shorter program, so they felt more
satisfaction, and thus more students could complete the task.

4. CONCLUSION

The “iteration” pedagogy is a promising approach that nurtures student’s problem-solving skills
and promotes their selfdirected learning. I shall continue to apply this pedagogy in my teaching
practices in computational thinking education and share it with my teaching peers to enhance this

pedagogy.
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Use Coding as a Pedagogy for Teaching
Primary School General Studies Topic “Electricity” and Fostering Computational Thinking
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Abstract: Computational thinking enables problem-based learning. Coding education has become one of the most
familiar strategies in teaching computational thinking nowadays. This document reviews the rationales and reflections
of a team of teachers who participated in a holistic teaching project on using coding in a problem-solving task ‘Design
a Pedestrian Light’ among Primary 5 students in 2020-2021. This project will shed light on the use of coding as a
pedagogy for teaching General Studies and fostering computational thinking in Hong Kong primary schools nowadays.
Keywords: Computational thinking, Coding education, Problem-solving, Primary school general studies
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Exploring the Use of Computational Thinking Skills and Game-based

Learning in Enhancing KS2 Students’ English Language Learning

“Siu Fung CHEUNG, Kwok Kwan LEUNG
Jordan Valley St. Joseph’s Catholic Primary School
* csf@jvsj.edu.hk, Ikk@jvsj.edu.hk

Abstract: Computational thinking skills have been promoted as one of the most important skills in the world. To prepare
young learners to engage effectively in the digital world, it is important to integrate computational thinking into different
subjects (Kong et al. 2017). It is always associated with different subjects, such as STEM, Computer Studies and
Mathematics. In recent years, computation thinking skills have been introduced to primary students to help them solve
daily life problems by breaking them down into small manageable issues. Students learn how to solve complicated
problems in a logical way. Integrating computational thinking skills into English language learning may also help
students learn a language by applying those skills. As we know, designing a game-based learning task is also interest-
driven and it is a good strategy to arouse students’learning motivation and foster students’self-directed learning. Students
explore knowledge actively and learn a target structure by applying their computational thinking skills during the process.

Keywords: Scratch, coding, English learning, computational thinking skills

1. Introduction

Our school, Jordan Valley St. Joseph’s Catholic Primary School, is an aided Catholic school in Hong Kong. One of
our main concerns is enhancing teaching and learning through elLearning and computational thinking. Our school
encourages our students to apply IT and computational thinking skills in learning different subjects. Students are used to
using eLearning tools both inside and outside the classroom. The eLearning tools our teachers use are not only the digital
version of printed learning materials. The tools we are chosen include interactive learning tools, learning management
systems and eAssessment tools which can achieve different learning goals when designing different learning tasks. Our
students’ learning time is not limited to a school environment and timetable. Flipped classroom is also adopted in our
curriculum in order to extend our students’ learning time.

The English department tries our best in providing an authentic English learning environment and use different
pedagogical approaches to teach English. We are looking for different teaching strategies which can enhance students’
learning motivation as well as help them learn better. According to the new curriculum guide (Education Bureau, 2017),
reading across the curriculum is a main concern in the new primary school curriculum in Hong Kong. Therefore, we hope
that our students can be exposed to a variety of texts in learning English so that students’ knowledge can be broadened.

Our school aims to explore some innovative pedagogy in teaching English. We know CT is able to nurture learners
to interpret the world with a computational mindset which is important for young learners to think in a logical way (Kong,
2016). This year, we joined the QEF project which was designed by EQUHK. Our students learned the topic ‘Telling the

directions’ through coding and playing games in Scratch. As Scratch is one of the most popular tools in the world that
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many students love to play with, we strongly believe that Scratch may also be integrated to other subjects for effective

learning.

2. Project Details

2.1. Time

Due to the COVID-19 pandemic, the school has been using a special timetable and the duration of each lesson was
30 minutes.The QEF learning materials were used by our students in September and October, 2020. The project period
was around two weeks in which eighteen 30-minute lessons were used to finish the whole teaching design.
2.2 Participants

Two Primary 4 classes, Class 4A and 4B, were involved in the project. There were altogether 61 participants which
included 24 boys and 37 girls. Both classes are BYOD classes in our school. The participants use their own iPads and the
school’s laptops at school in conducting the lesson activities.
2.3 Lesson Design

The learning objectives are telling locations and directions through coding. Students have learnt the content through
the activities in Scratch and then they were asked to finish some extended writing activities in the booklet for
consolidation.
2.4 Lesson Structure

Part 1: To Play and Learn Part 2: To Think and Navigate

Part 3: To Create Own Scratch Program  Part 4: Summary and Consolidation

Part 1: To Play and Learn

This part is for students to learn the content by playing games. There are two parts of the game. The first part is about
learning vocabulary of different places and facilities. The second part is about learning how to indicate locations and
directions.
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Game 1: Places and Facilities

Part 1 is for students learning the vocabulary about places and facilities. This game contains three levels. The first level
is to understand the meaning of different places by clicking them in the map. It shows the names of the places and
pronounces the words as well. The second level of the game is recognising target vocabulary. Students are asked to click
on the correct places in the map after reading the instructions in Scratch. The third level is asking students to spell the

name of different places.
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Game 2: Locations and Directions

There are two parts in this game. The first part is to learn about locations. The second part is to learn about directions.

In the first part, it shows the description of the location in a sentence and the students need to click on the correct place.
In the second part, it shows two options of different directions. Students need to choose the correct one in order to help
the sprite (the penguin) arrive at the destination.

Part 2: To Think and Navigate

Students have applied their prior knowledge (i.e. what they have learnt in Part 1) and they were asked to read and give
instructions. There are two games in this part. The first one is ‘Treasure Hunt’. Students need to read the clue to get to the
correct location in order to find the next clue until they arrive at the final destination. Students can control the penguin by
pressing the arrow keys on the keyboard.

The second game is a pair work. Students read the questions in the booklet and then control the penguin and find out the
destination. One student gives the instructions while the other student controls the penguin according to the instructions

given by their partner.
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Part 3: To Create Own Scratch Program

This part is to learn about some computational thinking (CT) concepts such as ‘Sequence’, ‘Event’, ‘Conditional’,
‘Repetition” and ‘Operator’. Students have some practice in Scratch.

First, some basic functions and interface of Scratch have been introduced in class. Then, students used different
coding blocks to create their own programs. The second part of this lesson is to learn how to control the sprites to move
by having a correct sequence. Also, students have learnt the codes ‘Forever’, ‘If...Then...Else’ and ‘‘Operator’ in order to
help develop students’ computational thinking skills and teach the students to create their programs in a logical way.
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Part 4: Summary and Consolidation

This is an extended writing activity for students to review their prior knowledge and apply what they have learnt in
the whole lesson design to create their own maps and write the corresponding routes. It is important for students to have
some written assignments as consolidation after creating their own Scratch programs and playing games. Teachers then
evaluated students’ overall performance according to both in-lesson performance and written assignments.

3. Students’ Performance

3.1 In-lesson Performance

Students’ performance will be analysed based on both their in-lesson performance and written assignments.
Students’ in-lesson performance was satisfactory. Most students were highly motivated in playing the games in Scratch
both within and after the lesson time. Teachers found that students learnt the vocabulary fast in terms of knowing the
definition, pronunciation and spelling. For creating their own Scratch programs, students were really engaged in the
lessons. Most students were able to follow the teachers’ instructions to finish the learning tasks step by step. They were
able to use the correct blocks and in a correct sequence when making their own Scratch programs. For example,
controlling the sprite to talk or walk towards the destination. Some more able students were able to master the skills of
using some difficult CT skills, such as ‘Conditional’ and ‘Operator’. They tried to use their own ways to create the map
and finish the programs by themselves. They also applied the skill of debugging during the process. Some students tried
to change the sprite’s costume by changing the colours or drawing something on it while the others tried to add more than
one sprite into the map for contextualization. According to the observation, students tended to ask teachers for suggestions
rather than solutions for their work. Students seemed to be more initiative and motivated to these game-based learning

lessons.
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3.2 Written Assignments

Students’ performance in their written assignments was also satisfied. Most students did well in the exercises,
especially Worksheet 1 (Vocabulary learning and indicating locations and directions). In worksheet 4.1, students had the
clear mindsets of drawing maps and routes. They could also write some description clearly to indicate the directions and
locations according to their own maps and routes.
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4. Evaluation

4.1 Traditional learning VS Using Coding as a pedagogy to introduce this topic

In a traditional English lesson, teachers use picture cards to introduce the topic while students draw the routes onto
their textbook to apply what they have learnt. When comparing with the traditional and the new pedagogy, students were
able to interact with the learning materials (Scratch program) and they were encouraged to self-learn the vocabulary and
learn some basic knowledge through playing games. Students were highly motivated and self-directed learning was also
promoted.

4.2 Teachers’ Feedback

An interview was conducted with the teachers after the project. Both teachers agreed that teaching English language
with Scratch can be effective on specific topics during the learning process. In terms of learning motivation, during the
whole teaching period of the project, teachers felt that the learning motivation among the pupils was higher than in the
traditional lessons. Pupils were more engaged in the activities and they were more willing to try during and after lessons.
Self-directed learning was promoted. During the interview, Miss Tung said, ‘It was surprising to see pupils were so eager
about learning English. They played the games initiatively and independently and I didn’t need to give too many
instructions in class. I'm glad to be a facilitator guiding them to finish all learning tasks rather than telling them to follow
all the instructions which were set by me.

Bother teachers said that self-learning is always a big challenge for them because it is very difficult to design the
teaching materials which can balance students’ learning interest and teaching effectiveness at the same time. Surprisingly,
both teachers found that using the tailor-made games for learning this target structure could reach the goal. For example,

the first part of the game is to learn all the target vocabulary. Teacher just needed to demonstrate to pupils how to play
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the game and told them the purpose of playing it in the lessons. The definition of the meaning and pronunciation of the
words were embedded in the game, so it covered all the elements for pupils to learn by themselves. Since the pupils could
save the games on their own devices, they could just learn through playing the games when they were free. It also helped
cater for learning diversity as the less able students could learn through playing the games repeatedly until they were able
to manage the learning objectives. In addition, they were more confident in learning the new target language on their own.

4.3 Students’ Feedback

Four students were interviewed after the project. They were asked four questions:
1. Do you like using Scratch to learn English?
2. Do you like the traditional lessons or the Scratch lessons?
3. What was the most difficult part in the lessons?
4. Do you have any suggestions or topics for using Scratch in further English lessons?

For question 1 and question 2, all students were happy with the use of Scratch in learning English. They think that

this was a very interesting experience for them to use Scratch in the English lessons. They had so much fun. They not
only played games throughout the lessons, but also made their own games which were related to the topic. Furthermore,
they mentioned that the fun part was that they could manipulate the sprite (the penguin) to move to wherever they wanted
on the map. They could also move other sprites (places) around in order to make their own maps. Also, they liked spending
time learning with Scratch during English lessons. This made it so different from the traditional English lessons.
For question 3, students mentioned that the most difficult part was to understand the concepts of using some coding blocks
in Scratch. For example, the use of ‘If...Then...Else.” They said it was difficult to understand the concept, especially when
the teachers explained it in English. For question 4, students suggested that Scratch could also be used to teach other
topics like food items and price, revising tenses and storytelling etc.

5. Discussion and Suggestions

Face-to-face lesson time was reduced due to COVID-19 and there are still a lot of uncertainties in the coming
academic year. Teachers found it difficult to pre-teach some basic coding concepts to students beforehand. It is suggested
that some teaching videos covering CT knowledge should be made before introducing this topic.

Moreover, quite a lot of spelling mistakes were found in students’ work. It is suggested that teachers should spend

more time teaching the vocabulary and decoding skills at the beginning stage in the next academic year.
6. Conclusion

To conclude, according to the lesson observation and both teachers’ and students’ feedback after the QEF project,
we found that integrating computational thinking skills and using game-based learning in English language learning show

great impact on enhancing KS2 students’ English language learning as well as enhancing their learning motivation.
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Developing a teaching plan for computational thinking by designing

a mobile app of multiplication games for P.2
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Abstract: This article is an instructional design that teaches P5 students to write P2 mobile applications to develop their
computational thinking skills. The entire curriculum design is compiled based on the 7 curriculum principles proposed in
the K-12 curriculum design framework for the development of computational thinking and the 7-step theory of the TPACK
teaching method. The focus of teaching is algorithmic thinking. Questioning, inquiry, mirroring and predicting are applied
in the design.
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From ‘suspending classes without suspending learning’ to the
development of a school-based blended learning model to enhance

learning effectiveness
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Abstract: During the COVID-19 outbreak, all schools in Hong Kong suspended. Facing the changes suddenly, each
school tries ‘suspending classes without suspending learning’ in response to the school conditions, teachers’
understanding and preparation of e-learning, and students’ backgrounds and abilities. ForThe Education University of
Hong Kong Jockey Club Primary School, which has 8 years of experience in promoting e-learning, it can be said as a
great opportunity. The School provides learning support in different forms to meet the needs of students of different grades,
but can these supports make students' learning effective and maintain their motivation? After class is resumed, students
has half-day class only. What kind of learning mode can make students' learning independently and effectively? These
are the main contents of this action research. Schools need to find a school-based blended learning model that welcomes
the new normal in learning and sustainable development in order to minimize the impact on students' growth and learning.

Keywords: suspending classes without suspending learning, blended learning, e-Learning, the new normal in learning
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An Investigation on the Effect of Digital Game-based Learning on Chinese

Writing Ability and the Motivation of Primary School Students
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Abstract: Chinese writing involves both the complex level of cognition and thinking process. The traditional strategies of
teaching writing emphasize on guided writing skills. Therefore, students feel difficult to do the Chinese writing in a
negative way. According to Hayes and J.R. (1996), they pointed out one's cognition and affection in writing reflects the
integration of the writer and the writing environment. Teachers should therefore focus on student-teacher interaction and
building an effective writing environment in the Chinese writing lessons.
Also, as the new style of learning is promoted under the pandemic, primary school students are required to enhance the
ability of the use digital gadget to face the challenges from the world development. This article takes Primary five students
as the research objects, uses a digital game "Minecraft” to design lesson activities, and guides the learning Chinese
writing through the virtual world. It will investigate the impacts of digital game-based learning activities on their Chinese
writing learning in terms of their performance and motivation. Also, it will demonstrate the instructional Design (ID) of
Chinese writing in the new generation.

Keywords: Digital Game-based Learning; Chinese Writing; Digital Empowerment; Writing Motivation; Writing
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Artificial Intelligence Education in School Curriculum

HOI KI, LAM
Maryknoll Convent School (Secondary Section)
* sandy.lam@mcs.edu.hk

Abstract: Technology changes continuously, Artificial intelligence (AI) has become a hot topic nowadays. It is important
for our students to acquire related knowledge before working in the society. A curriculum change with design of Al
education is therefore needed in computer literacy subject. This study aims at evaluating the effectiveness on adopting Al
education in curriculum in two ways: students’ motivation and teaching strategy. This study was taken in Yuen Long
Merchants Association Secondary School.

Keywords: Artificial intelligence, curriculum, Python, programming, machine learning

1. Introduction

Artificial intelligence means algorithms and techniques which allow machines to simulate human perception and
decision-making processes to complete tasks (Murphy, R.F.,2019). Al applications are experiencing rapid uptake in
several sectors to detect patterns in large volumes of data and model complex, interdependent systems to improve decision
making and save costs (OECD ,2019).

In current situation, many secondary schools open Al courses as ECA activities because it is not a must to put Al
into curriculum (Ng,T.K., 2020). However, in order to let Al education become generalized, we offer Al education in S3
curriculum of computer literacy subject from Dec 2020 to April 2021.

2. Scope of Al curriculum

In figure 1, Al curriculum performed in S3 includes teaching concept of machine learning, computer vision, natural
language processing, conversational Al, Python and related ethics.

3. NATURAL
LANGUAGE
PROCESSING

I.MACHINE 2. COMPUTER
LEARNING VISION

4.
CONVERSATIONAL 5.PYTHON
Al

6. RELATED ETHICS

Figure 1
In regular lessons, teachers use teaching materials and online resources provided by Microsoft.

3. Timeline of Al curriculum:
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3.1. Curriculum within regular Al course

By referring to figure 2, before starting to learn concepts of Al and text-based programming (Python) in S3, students

in S1-S2 are required to learn basic concepts of block programming.
Curriculum planning

S1 block programming

¥

S2 block programming

\ 4

S3 Al education + text-
based programming
(Python)

Figure 2
Students in S3 learn Al in 3 stages. First, teachers teach theorical concepts of machine learning, computer vision,
natural language processing, conversational Al and related ethics. Second, students learn text-based programming
language called Python. At the final stage, students are asked to design a solution of solving daily problems by using Al

concepts.
3.2. Enhancement class outside curriculum

By referring to figure 3, after finishing learning the curriculum stated in section 3.1, top 15 students are chosen to

take enhancement class for building useful application based on their designs.

All S3 students Top 15 students
Regular Al curriculum Enhancement class
Figure 3

4. Teacher training

Before teaching regular classes, 2 days training section was arranged to teachers for learning concepts of Al and how

to perform simply functions of Huskey Lens which is an Al machine vision sensor.

5. Strategy of teaching and learning

When teaching Al theorical concept, self-directed learning is usually used. Students are given preview worksheet
with video to do the preview before lessons starts. Students gain first exposure to new knowledge outside classrooms by
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reading or watching videos so that teachers can use class time to do work of assimilating that knowledge through
discussion, or debates (Brame, 2013).

Pair-programming is used to cater learning diversities in teaching Python. Students with higher ability are arranged
to pair with students with lower ability to learning coding so that they can help each other.

Cooperative learning and inquiry learning are usually used when doing a project. Learning occurs when students
present information to and assess each other in order to create new knowledge by working on a shared project (Paavola
& Hakkarainen, 2005). Students are arranged in group and are assigned to create their own ideas of using Al technology
to solve a daily problem. Students in a group must discuss and analyze a problem, find a solution of solving the problem,
design the solution and do demonstration.

Figure 4 is demonstration of using Al temperature sensor to let students learn Al application in OLE activity held in
school. This activity aims to stimulate students’ thinking on how to apply Al technology in daily life.
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Figure 4

6. Participants:

This research starts from Dec 2020 to April 2021. Only 1 teacher is involved in the teaching. There are totally two
computer literacy lessons (35 minutes each) in each cycle (Six school days in one cycle). There are totally 130 participants
who are S3 students from 5 classes. Each student needs to complete a questionnaire after research period.

7. Response and Performance of Students:

Questionnaire are completed by five classes of S3 students for evaluating the motivation of studying Al and methods
of teaching Al. There are totally 14 questions, questions number 5 — 9 is about the motivation of studying Al while
question number 10 — 14 is about strategy of teaching Al stated in section 5. Students are asked to give a score from 1 —
7 in each question. “1” means strong negative impression of learning Al while “7”” means strong positive impression of

learning Al.
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Table 1 shows the data analysis of questionnaire.

Table 1.
Results of questionnaire
No of Mean of score

participants Q5-9 Q10-14

Class one 27 3.91 4.15
Class two 24 3.82 4,01
Class three 24 4.34 4.56
Class four 33 4.47 4.46
Class five 22 3.97 4.24
Overall 130 4.10 4,28

From the above table, the overall scores are above average. This indicates that Al education in school curriculum has
successfully been adopted in this study. Scores of strategy of teaching Al in each class are all above average, which
indicate that correct methods of teaching are adopted to assist students’ learning. However, scores of motivations of

studying Al in some classes are below average, which means further investigation are required.
8. Limitation:

Due to outbreak of covid-19, hands-on activities can only be organized in face-to-face enhancement classes after

class resumption.
9. Further development:

Research on catering learning diversity, difference in sex and difference in learning style for Al education can be
analyzed in the future. In addition, more studies about how to arouse students’ interest of learning Al topics after face-to-

face class resumption are needed.
10. Conclusion

In this study, we focus on generalization of Al in education. We successfully adopt different teaching methods for
Al education in school curriculum. It is found that the students’ motivation of studying Al and teaching strategy of

teachers are above average. More studies on generalization of Al in education are needed in the future.
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