Professional Development Programme on the
“NewSenior Secondary Learning & Teaching Strategies for Information and
Communication Technology (ICT) - (1) Catering for Learner's Diversity”
(Course ID: CDI020061594)

Assignment Summary Report

1. Background

The EMB commissioned the Department of Mathematics, Science, Social Sciences and
Technology of The Hong Kong Institute of Education to conduct the captioned course in
December 2006, with the aim to introduce learning & teaching strategies on catering for
learner's diversity to ICT teachers. A total of 310 teachers attended the course. Among

them, 308 have completed and returned the assignment with a response rate over 99%.

2. Analysis and Findings of the Assignments

During the course, each participant was required to submit an assignment which included four

questions as a part of the programme requirement (Appendix 1 refers).

Question (1)

Q1 asked participants to make suggestion on a topic/sub-topic of the ICT curriculum that
requires the use of multimedia learning principle to design effective instructional material for
catering individual learning differences.

The top four suggested topics of the ICT curriculum were as follows which accounted for
over 80% of all suggestions:

Topic Vote (%) [Subtopic /learning element suggested by participants
Internet and its application 30 The networking and internet basics
Computer system findamentals 27 Basic machine organisation

Computer systems

Data communications and 14 TCP/IP
networking basics

Social implications 12 Public and private keys encryption system

Appendix 2 listed the reasons given by participants for suggesting these learning elements
that require the use of multimedia learning principle to design effective instructional material
for catering individual learning differences. In general, participants opined that these
learning elements involve abstract concepts/definitions, which are difficult to explain in just

text or verbal expression, but the teaching effectiveness could be dramatically improved with



the appropriate use of multimedia resources, especially to advanced students and

low-achievers.

Teachers who did not have an opportunity to join the captioned course may do a
self-reflection on their individual teaching practices and classroom situations, taking into
consideration the views of the teacher participants in applying the multimedia principles
when designing instructions and teaching resources. The example on public and private

keys encryption system in the handouts is also valuable for teacher s reference.

Question (2)

Q2 requested participants to elaborate their strategies for pacing the teaching of the concepts
of data redundancy and the methods used to reduce data redundancy for catering individual
learning differences.

Various strategies/activities making use of spreadsheet software in catering for learner’s
diversity have been suggested by the participants. Teachers may make reference to these
strategies/activities in Appendix 3 when designing their owns. Based on the written
responses collected from the assignments, participants showed a very positive attitude
towards the innovative use of spreadsheet in teaching the method of reducing data redundancy

as introduced in the course.

While spreadsheet was mainly introduced as a learning tool for average students during the
course, it may be worth for teachers to further explore the feasibility of modifying the design
of the spreadsheet so that students of various levels (advanced students and low-achievers)

can also benefit from this learning activity.

Question (3)
Q3 requested participants to suggest the grouping strategies that they would adopt in ICT

lessons, and elaborate on their possibility of facilitating cooperative learning and catering

individual learnin g differences.

Participants indicated special interest on the following two grouping strategies which
altogether accounted for over 50% of the responses. They are “Grouping learners with
different learning abilities together” (31%), “Grouping learners with various expertise
together” (23%). Reasons behind their choices in details can be found in Appendix 4. In
general, participants opined that for the strategy of “Grouping learners with different learning
abilities together”, while low-achievers could benefit from the peer-tutoring by advanced
learners, the latter themselves could also synthesize and consolidate their own knowledge

during the tutorial, thus creating a win-win outcome. Furthermore, learners of different



expertises could also learn from others during the process of cooperative learning,

While participants showed in their responses that they had a quite comprehensive
understanding of the benefits of the two grouping strategies, they may be also aware that
simply putting students together does not guarantee learning will happen. In fact,
implementing these strategies effectively in a classroom is by no means an easy task.
Teachers themselves should understand the basic principles/concepts of cooperative learning
including team rewards, individual accountability, equal opportunities, etc. They may also
need to ask themselves couples of questions before deciding which grouping strategy to opt for.
These questions may include but not limited to:

1) What are the learning styles of my students? Which strategies could best meet their

needs?
2) Does the topic/subtopic I am going to teach prompt the use of a particular strategy?
3) What is the optimal group size of a particular strategy in order to make cooperative

learning effective?

Teachers may make reference to the section “Effective strategies to cater for learners
diversity: Grouping Strategies”’ and also the suggested readings in the handout for insights

into these issues.

Question (4)

Q4 requested participants to suggest a topic/sub-topic of the ICT curriculum for the following
5 assessment modes which might improve the teaching of ICT for catering learner's diversity,

and then elaborate on their suggestions.

Paper and Pencil Assessment

The following three topics of the ICT curriculum are mostly suggested by participants for
paper and pencil assessment, which in total accounted for 60% of the suggestions. Teachers
revealed in their assignment that they would adopt written assessment for those factual

knowledge oriented subtopics. Teacher’s reasons in details for selecting these topics can be

found in Appendix SA.
Topic Vote (%) [Subtopic / learning element suggested by participants
Computer System Fundamentals 27 Basic machine organization
Computer system
Information Processing 20 Data Organization and data control
Data representation
Social Implications 13 Intellectual property




While the subtopic “Intellectual property” was regarded by some participants as appropriate
to be evaluated by written test, are there any other better ways to assess learners? A
comprehensive assessment of students learning ofthe topic itself actually involves evaluating
students attainment in the learning target on values and attitudes. To evaluate learner s
values and attitudes effectively, different assessment methods as suggested in Chapter 5 of the
Information and Communication Technology Curriculum and Assessment Guide should be
employed, instead of solely relying on written assessment. These methods include student s
self-reflection, teachers observations, oral questioning, etc. It is worth to point out here that
positive values and attitudes are conducive to improvement in students’ performance, which

can be observed through formative assessment and the end product of the learning activity.

Performance-based Assessment

The following three topics of the ICT curriculum were typically suggested by participants for
performance-based assessment, which in total accounted for over 75% of the suggestions.
Participants revealed that the learning of these subtopics involves the acquisition of many
practical skills and in some cases production of product, which should be best evaluated by

performance-based assessment. Teacher’s reasons in details for selecting these topics can be

found in Appendix 5B.

Topic Vote (%) [Subtopic / learning element suggested by participants
Internet and its Applications 32 Elementary Web Authoring

Multimedia Production and Web 29 Multimedia Production

site Development

Basic Programming Concepts 14 Programming

While performance-based assessment may be generally considered by participants as an
effective mode for evaluating student s practical skills and products, would a combination of
several assessment modes achieve more? For example, what about using the result from
peer assessment to supplement those from performance-based assessment for a more objective
evaluation of learning outcomes? The optimal use of mixed assessment modes in practice is

an area that worth to be further explored by teachers.
Oral Assessment
The following three topics of the ICT curriculum were typically suggested by participants for

oral assessment, which in total accounted for over 60% of the suggestions: “Social
Implication” (29%), “Internet and its Applications” (19%), “Multimedia Production and Web



site Development” (13%). Nearly one-third of all respondents considered oral assessment as
an ideal assessment mode for the topic “Social Implication”. Since the topic involves
massive discussion on economic, legal, social, ethical and security issues which are
controversial in nature, open-ended verbal questions could help elicit learner’s personal views.

Teacher’s reasons in details for selecting these topics can be found in Appendix 5C.

It seems that teachers have special preference on using oral assessment in several topics.
Oral assessment, like oral questioning and verbal quiz, allows teachers to better cater for
learner differences through directly observing individual learner’s responses and giving
instant feedback. Teachers are encouraged to use it regularly in lessons for all topics, but

not confining the use of'it to certain topics/sub-topics of the curriculum.

Self Assessment

The following three topics of the ICT curriculum are typically suggested by participants for
self assessment, which in total accounted for over 60% of the suggestions: “Internet and its
Applications” (28%), “Multimedia Production and Web site Development™ (24%), “Social
Implication” (16%). Teacher’s reasons in details for selecting these topics can be found in
Appendix 5D. In general, participants believed that through self-reflection on what they
have achieved in their learning and how far, individual learners could give valuable feedbacks
regarding their learning progression to teachers, who could then modify the teaching pace and

instruction materials accordingly to meet individual learner’s need.

Resembling to the case of oral assessment, while teachers may have special preference on
using self assessment in several topics, teachers are encouraged to use it regularly in lessons

for all topics.

Peer Assessment

The following three topics of the ICT curriculum are typically suggested by participants for
peer assessment, which in total accounted for over 80% of the suggestions: “Internet and its
Applications” (46%), “Multimedia Production and Web site Development” (26%),
“Information Processing” (10%). Teacher’s reasons in details for selecting these topics can
be found in Appendix S5E. Assessment on these topics/subtopics often generates a final
product in common. Teachers believed that student’s works in form of web pages and
multimedia products were appropriate to be assessed by their peers who could act as the
audiences. Peer Assessment could help create a collaborative learning environment for
learners to comment on each other’s works. Learners could develop their critical thinking

through sharing and considering different views and perspectives from others.



To further enhance the reliability of the evaluation, teachers may consider adopting the
method of triangulation, i.e. to decide the final grading of a product, ratings from teacher,

peer and the student himself should be considered as a whole.

To sum, in general the written responses collected from the assignments indicated that
participants were professional in making decisions on selecting appropriate assessment
modes for different topics/sub-topics in the ICT curriculum. Teachers may also find it useful
to make reference to the various modes and examples suggested in the section “Effective
strategies to cater for learner s diversity: Assessment” of the handouts when preparing

assessment.



3. Example on Catering for Learner’s Diversity in ICT Lessons

Various strategies with examples on catering for learner’s diversity were included in the
course handout, which can be downloaded from the following web page:

http ://www.emb.gov.hk/index.aspx?nodelD=3372&langno=1. A practical example on how

to make use of these strategies in a specific ICT topic “Databases” is provided below for
teacher’s reference.

Elective Part

Option: A  Databases

Topic: ¢ Introduction to Database Design M ethodology

Theme: Understanding the concepts of data redundancy and methods to reduce data
redundancy

When introducing the concepts of data redundancy to students, teachers can modify the styles

of instruction by pacing learning and teaching according to the abilities of learners:

Gifted students: ~ Discussing relations with examples in the form of Entity-Relationship
(ER) diagrams

Average students: Discussing relations with examples in the form of tables that contain
concrete data

Low-achievers: Discussing relations with M ORE examples in the form of tables that

contain concrete data
When introducing the methods to reduce data redundancy to students, teachers can adapt
instructional materials by making use of a variety of resources instead of just using textbooks.
The following instructional materials for learners of different abilities are proposed:

Gifted students: ~ Working with examples of relations on worksheet designed by teachers

Average students: M anipulating tables with concrete data in environment which allow easy

exp loitation of data tables such as spreadsheets designed by teachers

Low-achievers: Putting students in groups to discuss the concepts and ways to improve it

as designed by teachers in a reciprocal tutoring environment



Name: (Please print) Name in Chinese:

Appendix 1

Professional Development Programme
NewSenior Secondary Learning & Teaching Strategies for

Information and Communication Technology - Catering for Learner's Diversity

Assignment to be submitted at the end of the course

School Name:

E-service Account: (Please print clearly)

Instructions:

1. There are FOUR questions in these TWO pages. Participants are requested to answer

ALLquestions.

2. Please write ONLY in the spaces provided.

1. Participants are requested to make suggestion on a topic/sub-topic of the ICT curriculum
that requires the use of multimedia learning principle to design effective instructional
material for catering individual learning differences. Please elaborate briefly.

Answer
2. The following items are required to be taught in “Introduction to Database Design” in the

“Databases” elective in the NSS ICT curriculum:

a. analyse examples on simple Entity-Relationship (ER) diagrams

b. discuss the concepts of data redundancy and the methods used to reduce it

c. introduce definitions on normal forms

d. transform the ER diagrams to tables in relational databases

Participants are requested to elaborate briefly their strategies for pacing the teaching of
the concepts of data redundancy and the methods used to reduce data redundancy for
catering individual learning differences. Elaboration can either focus on the item of data
redundancy or intertwined the item of data redundancy with other listed items.

Answer




3. Participants are required to suggest their grouping strategies with elaboration on their
beliefs on the possibility of facilitating cooperative learning and catering individual
learning differences.

Answer

4. The following assessment modes are discussed in the course:
1. Paper and Pencil Assessment,
2. Performance-based Assessment,
3. Oral Assessment,
4. Self Assessment,
5. Peer Assessment.
Participants are requested to suggest a topic/sub-topic of the ICT curriculum for each of
the five modes of assessment which might improve the teaching of ICT for catering
learner's diversity. Please elaborate ONE of your suggestions.
Answer




Appendix 2

The general reasons of participants for suggesting “The Networking and Internet Basics ” as
the topic/subtopic that requires the use of multimedia learning principle to design effective

instructional material for catering individual learning differences

The Compulsory Part C. Internet and its Applications a. The Networking and Internet

Basics
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The general reasons of participants for suggesting “Basic Machine Organization” as the
topic/subtopic that requires the use of multimedia learning principle to design effective

instructional material for catering individual learning differences

The Compulsory Part B. Computer System Fundamentals a. Basic Machine

Organization
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2 TR kLA AR ‘2 % | “Some students are very strong in reading text but
some students are very strong in reading pictures. So providing the pictures of
different hardware components of a computer system can help those students who

are weak in reading text to understand better of the subject content.”
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The general reasons of participants for suggesting “Computer Systems” as the topic/subtopic
that requires the use of multimedia learning principle to design effective instructional

material for catering individual learning differences

The Compulsory Part B. Computer System Fundamentals c. Computer systems

1 “B. c. Computer System
Use multi-media presentation (especially animation) to show the operation of the
CPU, main memory and main registers so that students can have a full picture as

they are ‘untouchable’ parts in a computer system.”
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The general reasons of participants for suggesting “Data Communications and Networking
Basics ™ as the topic/subtopic that requires the use of multimedia learning principle to design

effective instructional material for catering individual learning differences

The Elective Part B. Data Communications and Networking a. Data Communications

and Networking Basics
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The general reasons of participants for suggesting “Threats and Security on the Internet” as
the topic/subtopic that requires the use of multimedia learning principle to design effective

instructional material for catering individual learning differences

The Elective Part E. Social Implication d. Threats and Security on the Internet
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Appendix 3

The strategies of participants for pacing the teaching of the concepts of data redundancy and
the methods used to reduce data redundancy (or intertwined the item of data redundancy with

other items of “Introduction to Database Design”’)

Intertwined the item of data redundancy with other listed items

1

A% Excel 2 §§ ¥ i3 51 ~ INF eha s - ipdi e LU 2 HilEh o d
2 4 12 Excel 3578 ¢ ##— B table ~ 5 5 & B & 12+ &9 sub-table 17 "% K R4k

E]

B o3l » ER Diagram ¢k A4 &k kit 2 d5fdy o 1 8 &8 NFeha £ 2 47
;@urﬂ%ﬂéﬂﬁgNFmw&oﬁﬁ&m@w@iwbmﬁi*i?%wi’
HARRRGHED > T d - fgp @ % B4 TR 4 > d @8] A5t g

(534 4o @ 22 H ¥ i o database 1232 T 3NF -

IS R N R R ﬁmﬁﬁﬁaﬁivu e RN L
5l ~ ER B ° ?”Eb"—ﬁ*mﬁg‘_ﬁ&— B CPERF* 5|3 2 Excel 3 table @ &
APBRERE A PRI TR BL AR - EHRIR[Z)EF A B L6 18
AR S R L R B R e o 2

T2 42,24 & 5|eh* Excel &8 4 — B &gy RS 4 ¥ 113 “Database table”
chdata ki > ABLpo LA o d XFERE L TG a4 RF D
B4 hiSdd hdFeh- B2AFTH FFT o £ 1% 3 b ho]3Ed X 2R 0 %F
s i 4 M) E 4 4 RS2 EJ2 e | i& B &5 Data Redundancy #17 j#
MEFB S HN RS RFORA > T Ao A B 6|3 531 ER Diagram 0 fe
AR A2 FnEL s {FRL 00T 0 Adsdd TR RES FFR H -

$% 4 11 ER Diagram © |

Focus on the item of the concepts of data redundancy
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“Using Excel to teach Data Redundancy is not a bad idea. In fact, example should be
given to students and encourage them to reconstruct the table by using Excel. Of
course, different levels of difficulties in the example should be taken in consideration

for different level of students.”
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Appendix 4

The general suggestions made by the participants on their grouping strategies and their

beliefs on facilitating cooperative learning and catering individual learning differences

Grouping learners with different learning abilities together
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Grouping learners with common interest together
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Appendix 5

A. The general reasons for the suggestions provided by the participants whose suggestions

fall on the top ten suggestions of the topics/sub-topics of the ICT curriculum for paper and

pencil assessment
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B. The general reasons for the suggestions provided by the participants whose suggestions

fall on the top three suggestions of the topics/sub-topics of the ICT curriculum for

performance-based assessment
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C. General reasons for the suggestions provided by the participants whose suggestions fall on

the top three suggestions of the topics/sub-topics of the ICT curriculum for oral assessment
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D. General reasons for the suggestions provided by the participants whose suggestions fall on

the top three suggestions of the topics/sub-topics of the ICT curriculum for self assessment
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E. The general reasons for the suggestions provided by the participants whose suggestions

fall on the top three suggestions of the topics/sub-topics of the ICT curriculum for peer
assessment
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