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Foreword

RIS

Solnno Design Education is one of the four pillar-components of the PolyU Jockey
Club "Operation Solnno" that PolyU Jockey Club Design Institute for Social
Innovation (JCDISI) has been launching since August 2018 with funding support
from The Hong Kong Jockey Club Charities Trust.

The strategic objective of Solnno Design Education is to nurture our younger
generation as social innovators by infusing social innovation and design thinking into
the curriculum of secondary school education. The journey to achieve this strategic
objective proved to be rewarding for JCDISI, our passionate partners, enthusiastic
teachers and energetic students who participated in the experimentation in the
past three years.

In simple terms, social innovation is to generate new ideas to meet unmet social
needs; and design thinking is the process to make these ideas work. We combined
these two elements into the Solnno Design Education Workshop. First, we created

a unique pedagogy consisting a workable framework of “design playing”, “design
thinking” and “design making” for teaching, interaction and co-creation. Second, we
invited each participating school to bring to the workshop a specific issue that the
students would like to tackle, be it relate to a study subject, or an issue concerning

their school, their neighbourhood or the wider society.

Up to September 2021, around 20 schools, 180 teachers and 600 students
participated in these workshops. The effect on students’ learning experience was
encouraging and feedback from teachers was tremendously positive. It proved
that social innovation and design thinking can be infused as an integral part of
secondary school education without affecting the regular curriculum nor adding
undue workload to students and teachers.
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This three-year experimentation was successful. We had just produced the Solnno
Design Education 2018-2021 Final Report for a holistic documentation of this
challenging journey. The report was made in the form of a “gift box” which included
a programme record, toolkit to facilitate the design thinking process and brief
stories of all cases brought to the workshops by the participating schools and the
solutions innovated by their students.

The 12th season of “One from Hundred Thousand” symposium of PolyU Jockey Club
"Operation Solnno" was held in July 2021 with the theme of “Co-prototyping Future
Classroom: Social Innovation and Design Thinking for 21st Century Learning”.

With very interactive and in-depth sharing at the symposium, there was strong
consensus that our examination-oriented and classroom-centric education need a
breakthrough, and infusing social innovation and design thinking into the learning
environment to nurture students’ “can do” spirit and “can do” skills could be an
effective trigger point to ignite such breakthrough.

Symposium participants also considered that a structured and evidence-based
assessment tool that can be used in school environment is urgently needed to
evaluate the outcome and impact of students if the elements of social innovation

and design thinking would be infused more widely in the curriculum. JCDISI thus
commenced Action Project 12 - SOINNO Assessment Tools for Social Innovation and
Design Thinking Education. It aimed to develop an evidence-based assessment model
for design thinking programmes that can evaluate how students perform in regards to
21st century competencies and how they deal with complex and real-life issues.

The privilege is ours that JCDISI was invited by TWGHs Wong Fung Ling College to
conduct evaluation research on their school-based MAKER+ programme. The Action
Project Research Team gathered information and compiled data from their MAKER+
programme through classroom observations and analysis of students’ performance
for a full academic year. The outcome of this fruitful collaboration was an
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assessment model (the rubrics) co-developed by JCDISI with TWGHs Wong Fung Ling
College, which had been well documented in this Action Project Report.

The Solnno Design Education “gift box” and this Action Project Report, when
combined together, will present a comprehensive teaching package which consists of
a toolkit for facilitating the design thinking process, real cases for appreciating the
experience of student teams from 20 schools, and a structured teaching programme
and assessment system that can be used in school environment. We believe that this
teaching package will be useful reference for all educators in Hong Kong who seek to
endeavor innovative or student-centred pedagogies.

| would like to extend my heartfelt gratitude to Prof King Chung Siu of PolyU School
of Design, who had persistently given us very close guidance throughout the study
process and patiently scrutinised the outcomes. We would also like to thank Dr

Lee Yu Hin for his valuable input to this study. We are indebted to the Principal

and teachers of TWGHs Wong Fung Ling College for their trust, collaboration and
commitment which had been most essential to enable the completion of this Action
Project. Last but not the least, | am also most grateful to the many students,
teachers, facilitators who had been going through this challenging journey shoulder-
by-shoulder with us in the past several years.

Youths are the hope of our future. Only if they can be creative and innovative, we
shall have our future bright and shining.

Ling Kar-kang, SBS

Director of Jockey Club Design Institute for Social Innovation
Professor of Practice (Planning)

The Hong Kong Polytechnic University

August 2022
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Introduction

518

A review of the history of education in Hong Kong reveals that the government has
sought to promote maker education by providing technical and handcraft-related
courses in schools’ since 1930. At that time, the government aimed to support
social and industrial development and to prepare students for their careers by
fostering their making skills. In 1975, Design and Technology (D&T) was introduced
to the secondary curriculum with the aim of fostering students’ creative,
intellectual and technical abilities® to enhance their problem-solving capabilities.
Over time, the focus of maker education shifted to the design and thinking skills
needed to support new technologies,’ leading to the establishment of a new Design
and Applied Technology (DAT) curriculum in 2007.

Various maker education programmes and related pedagogical infrastructure have
been developed to reflect technological and social changes and meet the needs of
the 21st century. STEM and STEAM® programmes represent the latest developments
in maker education. In 2016, the Education Bureau reported on the substantial
effort it had made to promote STEM-related programmes in schools. However, many
schools have faced challenges in trying to implement these STEM programmes, such
as a lack of opportunities for students to apply their knowledge, limited coherence

1  Waters, D. (2002). A brief history of technical education in Hong Kong: With special reference to the
Polytechnic University. Profile = 251X , 16-23. Retrieved from https://repository.vtc.edu.hk/ive-adm-
otherssp/33

2 Siu, K. W. M. (2009). Review on the development of design education in Hong Kong: The need to nurture the
problem finding capability of design students. Educational Research Journal, 23(2), 179-202.

3  Siu, Kin Wai Michael (2002): Impact of new technology on teaching and learning in technology education:
opportunity or threat? Loughborough University. Online resource. https://hdl.handle.net/2134/3165

4  STEM: Science, Technology, Engineering and Mathematics; STEAM: incorporates ‘the Arts’ into STEM to
stress the dimensions of aesthetics and creativity.
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1  Waters, D. (2002). A brief history of technical education in Hong
Kong: With special reference to the Polytechnic University. Profile =
H51%, 16-23. ERHEENE : https://repository.vtc.edu.hk/ive-adm-
otherssp/33

2 Siu, K. W. M. (2009). Review on the development of design education
in Hong Kong: The need to nurture the problem finding capability of
design students. Educational Research Journal, 23(2), 179-202.

3  Siu, Kin Wai Michael (2002): Impact of new technology on
teaching and learning in technology education : opportunity or
threat?. Loughborough University. 8 &R o https:/hdl.handle.
net/2134/3165

4  STEM: B2~ Rl ~ TIZEAHBVREHFE ; STEAM : 7£ STEM DA ZAT -
RFEBFEITHEE o
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and collaboration between subjects due to existing curricular constraints, and a lack
of adequate professional development resources on maker education for teachers.’

The local school TWGHs Wong Fung Ling College (TWGHs WFLC) has attempted to
provide STEAM education by integrating a maker-centric programme into its formal
school curriculum. In 2017, the school launched the “TWGHs Wong Fung Ling College
Jockey Club MAKER+ Innovative Curriculum” (TWGHs WFLC-JC MAKER+). It started
as a year-long programme (36 weeks) at junior secondary level and specifically
addresses the process of making, with a focus on human-centric and community-
based design.® The curriculum has been revised annually according to students’
needs. The learning objectives are designed to foster the expected competences of
Curiosity, Creativity, Collaboration, Empathy, Self-learning and Resilience (CCCESR).’
MAKER+ works to inspire and engage teachers from different subject areas (e.g.
Maths, ICT, and Visual Art).? With the programme’s having run for more than three
years across the Secondary 1, 2 and 3 curricula, it is now appropriate to review its
curricular practices and outcomes and share them with other schools.

In 2019, the Jockey Club Design Institute for Social Innovation (JCDISI) and the
School of Design of The Hong Kong Polytechnic University (PolyU Design) were
engaged as independent consultants for the TWGHs WFLC-JC MAKER+. By studying

5 Education Bureau. (2016). Report on Promotion of STEM Education: Unleashing Potential in Innovation.
Retrieved from https:/www.edb.gov.hk/attachment/en/curriculum-development/renewal/STEM%20
Education%20Report_Eng.pdf

6 K= (Wong, P. P.) (2022). < RE=[ERNPBEFE MAKER+ BIFERIEHEIRINZER (Planning and
Teaching Guide) > FEBER TR ZSFEEE - B 16 o URL= https:/www.jc-makerplus.com/zh-hant/teach-
materials/772

7 ibid., B 12-13, 64.
8 ibid., B 21-22.
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https://www.edb.gov.hk/attachment/en/curriculum-development/
renewal/STEM%20Education%20Report_Eng.pdf

6 B=MI (Wong, P. P) (2022). < RE=[REENPBEFZ MAKER+
BIF SR I2EEIRH 257 (Planning and Teaching Guide) > EBEH
EHEEFEEEST - B 16 o URL= https://www.jc-makerplus.com/zh-
hant/teach-materials/772
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the TWGHs WFLC-JC MAKER+, the JCDISI and PolyU Design have developed a deeper
understanding of its possibilities and limitations and those of local maker education
in general. We have not only offered suggestions for improvement but also, and

more importantly, extracted useful insights into and expanded our views on how

to improve maker curricula and pedagogies in local school settings. The JCDISI and
PolyU Design have also worked with TWGHs WFLC to create assessment tools and
planning guidelines. The aim of this report is to share our experiences with education
practitioners who plan to implement maker education at their own schools.

Qutcomes of our involvement in TWGHs WFLC-JC MAKER+

To assess the TWGHs WFLC-JC MAKER+ curriculum, we established two phases

of action research. In Phase 1, we developed criteria for and feasible methods

of evaluating the programme. In Phase 2, we conducted classroom observations
regularly for 30 weeks to gain insights into the learning and teaching challenges.
Through these observations, we assessed the effectiveness of the curriculum

and its pedagogies and regularly proposed strategies for improvement. We also
administered questionnaires and conducted focus group interviews to record
students’ perceptions of the programme and their learning performance over time.

After several rounds of reflection and evaluation, we realised that it would be
necessary to streamline and realign the curriculum and pedagogy. More specifically,
we discovered that

(1) how to delineate learning outcomes of the technical making elements into
observable learning behaviours;

(2) how to systematically teach design thinking elements at various levels of
complexity; and

IR 2019 - BREELERIMMZIRANTBIE T KBt
Br (IBARET) EEEA MAKER+ BIFRIZ6VB IR -
MBI E I 7 MAKER+ BIFhERIZR » EXNHTREMEIB
[REITERATE LREHOAMEIZHNENERETIEM
FER - I BRHNEZEE H EEELY » ERPED
BANERENNE A MBRIRIE TRIZRIENMAHZ
% BLSERMAEEN BESEERRHTNEEL - BEREL
BRI RS EERE =R APBSIER
BT EFSEEIES - ABRSHNER - BREBREFE
SRETRIZHENHNBE LIEE 2 =R MI00FEESE -

P92 R MAKER+ BIETRF2 80k 2

R MAKER+ BIFTERIZ - TFIET 3T MIBREERITENH
7o R 1 BfIRFGRERRST —EXRINIITH
B o TEREER 2 0 TfPIEAE 30 SEERETEER - BURAT
RIS E - BB ELEFHR - HFIFHE TREMNEK
SRV at - A0 TE RIS RS - BPIRET T REEH
EANRFNHEESE LGRS EHRIZNTR - UIRMEFIE
BIEPHNSEBRIR -

EBLIMRBIMSE - RPBENERREGIEAR
RSP - RS RMASRT

(1) RERIGTRNVSBARNIEINE—S @D RIH
BENSEBOTR
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(3) how to develop a specific and implementable curriculum based on the purpose of the
curriculum, and to develop measurable, specific and workable learning objectives.

To achieve our aim of devising measurable, specific and feasible learning objectives,
our team conducted various workshops with the MAKER+ teachers to realign
relevant parts of the curriculum. From these efforts, we co-developed an assessment
tool for evaluating the students’ portfolios (see Appendix). While implementing this
tool, TWGHs WFLC reviewed its usability and effects and refined the assessment
processes of the programme accordingly (as discussed in Part 2 below).

Throughout the process, a set of assessment rubrics was developed and refined.
These can be used not only to assess students’ performance but also to understand
and evaluate the learning and teaching processes at various stages and thus
ultimately help to improve the programme’s design. The rubrics also facilitate
communication between teachers and students on instructional strategy, delivery
and assessment. In producing this report, the JCDISI, PolyU Design and TWGHs
WFLC have taken the opportunity to consolidate their experiences throughout

the MAKER+ programme and aim to share the knowledge attained from these
experiences with other interested education practitioners.

An Open Assessment Rubrics for Maker Project in Education 1 8
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Objectives of this report

The rubrics presented in this report document what we have learned in our
assessment of the TWGHs WFLC-JC MAKER+ maker education programme. The
objectives are as follows:

1. To provide a reference for teachers to develop appropriate curricular goals and
learning outcomes when planning a maker education curriculum; and

2. to offer a set of sample criteria and performance indicators for assessing the
outcomes of a maker education programme.

Practitioners might also consider adopting certain approaches outlined in this
report to customise and manage their own programmes.

A¥RSHY

AR EHIFT D RECER T HFIFLSE MAKER+ BIZSHERER
Fred - BERWE -

1. REMEHBEEISHERENST - DHIEISEN
Rz BIRMNBBAR 5 &

2. RIE—EKRPERIFNRIRER - ARAKBIZHER
FZHIRRR ©

FELFELIZTRERLTRSHABNRELSE - BME
CHERIZETBEINER -
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What is maker education?

tEEEIEHE 2

Potential benefits of maker education in schools

Maker education is unlike the conventional education curriculum in its focus on play,
experimentation and authentic inquiry. Through a multi-disciplinary integration of
various subjects, students create and develop valuable objects by defining problems
and designing solutions. The term ‘making’ is generally used to refer to designing,
building, modifying, and repurposing material objects for playful or useful ends.
Making often involves traditional handicrafts and techniques (e.g. woodworking,
sewing, welding and crocheting), and now also utilises electronic and digital
technologies, such as laser cutters, 3D printers, microcontrollers and other
robotics, and computer software, to allow students to conceptualise, build and
customise products in a more sophisticated and systematic way.

When maker education is implemented in schools, students’ involvement in making
things can lead to powerful forms of learning driven by continuous feedback
during the making process.’ The development of capabilities relevant to learning
and managing hands-on skills and technological literacy can support students in
navigating future challenges.

Moreover, the high degree of autonomy that maker education gives to students in
choosing their topics of interest in groups motivates them to be innovative in their
work and to take more personal ownership of their learning.'® Students can learn in
a more self-directed manner while improving their ability to collaborate.

9 Okita, S. Y., & Schwartz, D. L. (2013). Learning by teaching human pupils and teachable agents: The
importance of recursive feedback. Journal of the Learning Sciences, 22(3), 375-412.

10 Kafai, Y. B., & Burke, Q. (2015). Constructionist gaming: Understanding the benefits of making games for
learning. Educational Psychologist, 50(4), 313-334.
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9 Okita, S. Y., & Schwartz, D. L. (2013). Learning by teaching human
pupils and teachable agents: The importance of recursive feedback.
Journal of the Learning Sciences, 22(3), 375-412.

10 Kafai, Y. B., &Burke, Q. (2015). Constructionist gaming: Understanding the
benefits of making games for learning. Educational Psychologist, 50(4), 313~
334.https:/www.edb.gov.hk/attachment/en/curriculum-development/
renewal/STEM%20Education%20Report_Eng.pdf
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What makes maker education unique?

Maker education in schools adopts a rather unconventional pedagogy that
reconceptualises the roles and mindset of teachers in curriculum planning and
implementation. As students learn through modelling, engaging in collaborative play
and explaining how things work rather than by being fed information,"" teachers
become facilitators, mentors or even learning companions who assist students on
the making journey. Personal relevance and an authentic learning approach are the
key features of maker education, which aims to increase students’ motivation and
improve their learning experiences by bridging lessons and learning tasks to real-
world knowledge and applications. The curriculum or content of maker education
should be seen as a form of social inquiry, not a mere subject of inquiry." It
incorporates into the experience of learning the means of understanding oneself
within the broader context of life and relationships with others, the environment
and the evolving world of ideas.

11 Gutwill, J. P., Hido, N., & Sindorf, L. (2015). Research to practice: Observing learning in tinkering activities.
Curator: The Museum Journal, 58(2), 151-168.

12 Christou, T., & DeLuca, C. (2013). Curriculum studies at a crossroad: Curating inclusive and coherent
curriculum conversations in Canada. Journal of the Canadian Association for Curriculum Studies, 11(1), 13-22.
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11 Gutwill, J. P, Hido, N., & Sindorf, L. (2015). Research to practice:
Observing learning in tinkering activities. Curator: The Museum
Journal, 58(2), 151-168.

12 Christou, T., & DeLuca, C. (2013). Curriculum studies at a crossroad:
Curating inclusive and coherent curriculum conversations in Canada.
Journal of the Canadian Association for Curriculum Studies, 11(1),
13-22.

An Open Assessment Rubrics for Maker Project in Education 24
BIZHEMKIR R

25



Challenges confronting local maker education

Maker education is a type of project-based learning that promotes hands-on
practice and physical creation in a pedagogical setting. Although co-working spaces
(e.g. Maker Bay) are emerging locally for informal or extra-curricular maker-learning,
there are numerous practical challenges to integrating maker education in schools
and in formal classroom contexts.

First, it can be difficult for teachers to integrate the principles of ‘making’ into formal
curricula that embody an entrenched mindset of ‘schooling’."® Teachers also need to
deal with the rigid class schedules and classroom arrangements in local schools as they
seek to rearrange and adapt traditional classroom space to suit new approaches.

Second, the principles and setting of an appropriate makerspace'* are unfamiliar
to local schools that are used to traditional classroom arrangements. Teachers
with limited skills in and experience of hands-on making, who might already lack
confidence in designing the curriculum and planning legitimate learning activities
under the framework of project-based learning,’” may struggle to realise the ideal

of a ‘classroom as makerspace’."

13 Christou, T., & DeLuca, C. (2013). Curriculum studies at a crossroad: Curating inclusive and coherent
curriculum conversations in Canada. Journal of the Canadian Association for Curriculum Studies, 11(1), 13-22.

14 A makerspace is a co-working space equipped with a variety of digital and hands-on tools in which
students can gather in groups to discuss, explore, discover, create and make using the tools and materials
provided. REMIA (2022). <RE=[RERINIPBEFE MAKER+ BIFiRIELEI RN BIEm > TEERTSRE
{S5EEE o H 33 ° URL= https:/www.jc-makerplus.com/zh-hant/teach-materials/772

15 Kokotsaki, D., Menzies, V., & Wiggins, A. (2016). Project-based learning: A review of the literature.
Improving Schools, 19(3), 267-77. https://doi.org/10.1177/1365480216659733

16 Christou & DeLuca. (2013). Curriculum studies at a crossroad: Curating inclusive and coherent curriculum
conversations in Canada. Journal of the Canadian Association for Curriculum Studies, 11(1), 13-22.
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www. jc-makerplus.com/zh-hant/teach-materials/772

15 Kokotsaki, D., Menzies, V., & Wiggins, A. (2016). Project-based
learning: A review of the literature. Improving Schools, 19(3), 267-
77. https://doi.org/10.1177/1365480216659733

16 Christou & DelLuca. (2013). Curriculum studies at a crossroad:
Curating inclusive and coherent curriculum conversations in Canada.
Journal of the Canadian Association for Curriculum Studies, 11(1), 13-22.
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Third, it can be challenging for teachers to set learning outcomes and goals for

making practices that are suitably unpredictable, open-ended, collaborative and
experimental,’” which reflects a pedagogical shift from a teacher-directed to a

student-centric approach. '®

Fourth, a lack of design or making-related knowledge and available benchmarks makes
it difficult for teachers to assess students’ making and learning achievements. More
generally, assessing the creativity of individuals and groups is considered challenging
because the assessment is often subjective and creativity is difficult to measure.

Despite these challenges, a handful of schools in Hong Kong have experimented with
integrating maker education into their formal curricula. One such school is TWGHs
WFLC, which with funding support from The Hong Kong Jockey Club Charities Trust
pioneered the integration of a maker programme into its junior secondary curriculum.

The following sections present some features of and reflections on the WFLC-JC
Maker+ programme. Through our action research, we also observed some limitations
of the originally planned curriculum and propose a set of revised assessment rubrics
as a framework for curriculum planning.

17 =M (2022). <RE=RESRIPBEFE MAKER+ BIFiRIEREIRABIEE > TEERTSRESTKES -
B 21 o URL= https://www.jc-makerplus.com/zh-hant/teach-materials/772

18 Godhe, A.-L., Lilja, P., & Selwyn, N. (2019). Making sense of making: Critical issues in the integration of
maker education into schools. Technology, Pedagogy and Education, 28(3), 317-328. https://doi.org/10.108
0/1475939X.2019.1610040
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17 &M (2022). <RE=IRERIPEEFZ MAKER+ BIFTRIZREIR
HRER>TEERTERZETES ° B 21 © URL= https:/www.jc-
makerplus.com/zh-hant/teach-materials/772

18 Godhe, A.-L., Lilja, P., & Selwyn, N. (2019). Making sense of making:
Critical issues in the integration of maker education into schools.
Technology, Pedagogy and Education, 28(3), 317-328. https://doi.org
/10.1080/1475939X.2019.1610040
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TWGHs WFLC’s integration of maker education
into the formal curriculum

RE=SRREAPZEZERRZPMANEIEHE

In 2017, the biology teacher, Ms. Wong Pui Pui, was selected as Teacher Fellow

of the "JC InnoPower Fellowship for Teachers and Social Workers" programme
initiated and funded by The Hong Kong Jockey Club Charities Trust; and piloted

a maker education programme for its secondary one students. Subsequently in
2018, the project (TWGHs Wong Fung Ling College Jockey Club MAKER+ Innovative
Curriculum) is continued with the Trust's funding to implement for its secondary
one to secondary three students. The curriculum was created by Ms. Wong Pui Pui.
It is built on the universal principles of maker education and its junior secondary
curriculum is designed to deliver a set of intended learning framework, which
aligns with the CCCESR learning objective and purpose. The framework includes (1)
mastering drawing, making, digital and prototyping skills; (2) working in teams;

(3) adopting a trial-and-error mindset; (4) understanding user and stakeholder
perspectives in the process of design; (5) developing an authentic learning
motivation; and (6) documenting and reflecting on learning processes, such as in an
individual portfolio. The curriculum content has been adjusted annually based on
students’ needs. Meanwhile, the role of the teacher in the classroom is shifted from
disseminating information to actively facilitating students’ journey of hands-on
design, making and understanding.
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In short, the curriculum aims to help students develop know-how through
engagement in making processes and the knowledge and skills necessary for the
user-centric design and production of working prototypes of objects useful to their
school campus or neighbourhood. The project-based learning approach covers the
progressive learning of technical skills, empathy in gathering users’ perspectives
and understanding the values of the community, and attaining a sense of self-
understanding in the context of a peer group. Table 1 shows the foci for the
Secondary 1-3 curriculum."

Secondary 1 Mastering making skills

Secondary 2 Understanding a user group
Secondary 3 Understanding and designing for the neighbourhood/
entrepreneurship

Table 1. Foci of the Secondary 1-3 TWGHs WFLC-JC MAKER+ curriculum

19 See pages 52-57 of the TWGHs WFLC MAKER+ Report for the detailed curriculum. EEZ{IR (2022). <&
=REBIPBEFTE MAKER+ BIFFRIZEREIR N B > TEBEFSHERTEE - 85 52-57 ° URL=
https.//www.Jc makerplus.com/zh-hant/teach-materials/772

GBS REEERSERARGCBENZBLEZY
AEAREE  RREIMERIEARA/ELIEKET + HNX
BROMHRE - tMBHREREFPIRE - RIEM
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19 BHERBHESZMM (2022). <RE=REBAPBEDS MAKER+
RIFRIEREIRIBIERE > ETLEFEREFFTEEL - B 52-57°
URL= https:/www.jc-makerplus.com/zh-hant/teach-materials/772
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Secondary

|:|:|_

Secondary 1: Mastering making skills

For Secondary 1, the teachers we observed adopted the principles of ‘Feel, Think, Do
and Test'*° (Fig. 1) - a modified approach to design thinking adopted for the TWGHs
WFLC-JC MAKER+ programme - to help the students acquire hands-on experience

of making with a physical artefact, specifically a chair (Fig. 2). The students were
tasked with exploring the materials, forms, functions and structures of different
chairs through disassembly (Fig. 3) and reassembly (Fig. 4). The aim was to cultivate
at elementary level attributes of makers’ knowledge, including skills in handling
the necessary tools (Fig. 5) and the physical object itself. After dismantling the
chairs, the students were tasked with recording their observations of the chairs’
components in words and sketches on predesigned worksheets (Fig. 6). Based on

the results of their online and offline research on chairs (Fig. 7), they were then
given the task of designing and making a ‘wow’?' chair (Fig. 8). This had to be done
in reference to their understanding of and reflections on potential users’ needs

and the context within which the chair would be used (Fig. 9), namely the school
environment. The worksheets produced during the semester were kept in individual
portfolios (Fig. 10). With the assistance of a technician, the teachers took the

role of active facilitators, not only teaching the basics of technical drawing and
computer-aided design software (CAD) visualisation but also guiding the students
as they worked towards realising their various ideas through prototyping (Fig. 11)
and in arriving at the final design (Fig. 12, Fig. 13, Fig. 14).

20 =W (2022). <RE=REEIPBEFE MAKER+ BIFiRIEREIRN B > TEEFSRESTES -
B 25-28 o URL= https://www.jc-makerplus.com/zh-hant/teach-materials/772

21 ‘Wow’ here means something that students would find amazing or having the most unexpected element(s).
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Understanding a chair’s structure by
disassembling it
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Reassembling a chair using the necessary

tools and recording its components
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Recording observations on the chair’s Conducting online and offline research Visualising the design of the ‘wow’
components using words and sketches and analysis of ‘wow’ chairs chair with an orthographic drawing
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Demonstrating a transformable
working-table chair during the
product presentation
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Secondary 2: Understanding a user group

At Secondary 2 level, the curriculum was focused on building the students’ ability
to carry out inquiry-based learning and human-centric design by understanding
the needs of specific groups of users. A design partner from a socially
disadvantaged group - the visually impaired (Fig. 15) — was invited to join the
learning process. In the 2020-21 school year, the students formed groups and
were tasked with brainstorming ideas (Fig. 16), making sketches and prototyping

a product for the visually impaired. To come up with a viable design concept, they
not only had to perform online research but also work in teams to investigate

the needs of the visually impaired in an empathetic way (Fig. 17, Fig. 18). To
understand and document user needs, the students were taught how to create user
journey maps (Fig. 19). Guided by the teachers, the students learnt and practised
interview skills (Fig. 20) to prepare for their conversation with the design partner
(Fig. 21). They then presented their products to the design partner for testing (Fig.
22, Fig. 23) and considered his feedback in modifying their design ideas (Fig. 24).
Throughout the process of conceiving and designing their prototype, the students
were expected to develop a sense of empathy, to take initiative in a meaningful
dialogue and to understand the needs and issues from the user perspective. The
students were also taught some basic coding skills (i.e. Microbit) (Fig. 25, Fig. 26)
in case they wanted to include a digital device (e.g. infrared red sensors) in their
design (Fig. 27, Fig. 28, Fig. 29).
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Introducing the design partner, ‘Mr
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Presenting a design prototype and
collecting feedback from the visually
impaired user, ‘Mr. Bread’
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Testing the technical and material
feasibility of the design
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Using Microbit to program the digital
component of the sensory device
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A minibus alighting reminder device to
help the visually impaired recognise
the stops
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Secondary 3: Understanding and designing for
the neighbourhood

In Secondary 3, the scope of the students’ learning was expanded. The students
applied their know-how (e.g. in idea generation and hands-on production) to
investigating and responding to a real-life situation (Fig. 30, Fig. 31). The design
goals went beyond meeting the needs of a single user group, as the students were
tasked with exploring the needs of the residents of a neighbourhood (Fig. 32, Fig.
33). In this third year, besides learning skills in team building and digital rendering
(i.e. TinkerCAD), the students were required to conduct more rigorous background
research on existing innovations (Fig. 34) and then proceeded to field observation
(Fig. 35, Fig. 36). This approach was complemented by in-depth interviews with
neighbourhood residents on a particular issue (Fig. 37). The students conducted
multiple rounds of investigation as they attempted to identify specific issues that
could be tackled by design (Fig. 38, Fig. 39). The students were also tasked with
soliciting online feedback from target community members as they developed their
ideas and as they came up with a series of design prototypes (Fig. 40, Fig. 41, Fig.
42, Fig. 43, Fig. 44). Finally, the students were asked to hold a conclusion of studies
and feedback day at school (Fig. 45, Fig. 46), and encouraged to obtain suggestions
from the audience and/or stakeholders on a feasible (product or service) design for
the community (Fig. 47).
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Brainstorming investigation approaches
in preparation for a community visit
and neighbourhood research
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Developing observational approaches
and deciding on interview questions
before the neighbourhood visit
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A site visit to explore certain needs

in the neighbourhood, in this case an
under-utilised public telephone booth
RERASERETEMETE  BPA
MRRENBREANAHKEHES

61



Secondary

th=

33

A site visit to explore certain needs in
neighbourhood, in this case an under-
utilised public resting space
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A student team discussing their
collected data in relation to some
existing innovation cases
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A field observation to identify and
investigate issues in a public park
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Interviewing a resident to
acquire a deeper understanding of
the neighbourhood
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39 40

Illustrating the various functions of a Testing the size of the design
design idea prototype (a smart watch)
HERPRETIEBHISIETIREE AFUERETIRBLBIAR ) (BBREFR)
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Secondary

th=

41

Preparing fabric for the design
prototype (a multi-function umbrella)

REGTREERME (SIDEERE)

Assembling the product (a smart Finishing the surface of the final

design (a boat to collect floating
garbage from the sea)

REERETEERE (B LNIRINEERM )

mouse trap)

fHERR G (
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Fine-tuning the product
(a multi-function umbrella)

MEERGe (SIDEERE)
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Secondary

th=

45

Presenting the design idea to a visitor
at the pop-up exhibition (a boat to
collect floating garbage from the sea)

Ri&AGe (EBREMESS)
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46

Demonstrating the final product in

the actual community space (reusing
the telephone booth for reading or
enjoying coffee)
EEEMBEENERENG (ERSE
s FRIBHNEZ MBI )

47

Presenting the design idea to a visitor
at the pop-up exhibition (a boat to
collect floating garbage from the sea)
EHRRREREEPQASE A LHERHESRS
B (B LNIRIEERS )
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Assessing maker education

FiAlERE

Achieving curricular goals and learning outcomes

Over the year-long implementation of, experimentation with and reflection on the
abovementioned learning and teaching practices across the three secondary levels,
the MAKER+ team had a mandate to consolidate some of the curricular goals and

to realign the programme’s learning outcomes to make it more robust for local
application. The overriding curricular goal of the programme is to help students

not only to understand the physical and mental tools used in design and production
but also to apply their hands-on skills playfully, collaboratively and meaningfully to
achieve project outcomes.?

A strong emphasis was placed on hands-on making at the beginning of the
programme in the hope that the students would gain learning satisfaction
authentically and progressively, thereby boosting their self-esteem and learning
motivation for the more difficult tasks to come. Through the MAKER+ project, the
students developed their skills in three key learning areas (KLAs), which are listed
with their corresponding learning outcomes in Table 2.

22 See pages 36-51 of the WFLC MAKER+ Report for their learning stories. B={IM (2022). <HE=IRZREA
PREFZ MAKER+ BIFRIEREIRHBIERE > FEERSRESEEES - B 36-51 ° URL= https://www.jc-
makerplus.com/zh-hant/teach-materials/772

SIRFEZEENEBNR

EREBP—EP=—NE2FTHE  BENRE LN EI2
B 2% MAKER+ B RE IV B SE D RIZE R
SHRESENR ' USEFTBSHMEA - FIEXMEY
REEER  BENSRE TR FTAIRIENRBERNE
BANBZIR  ARBUBENSANBERENBRIEERE
FiE#EE - EREBEMEOMR 2 o

ARIE—FHIEERRBINFERF - KESEIRUZRTE
SEBLRERER @ EMiEH BERRFSEEHELUE
TRBNERHEF - EBZ MAKER+ BEWNE - 2418
BT =B E2BRWEVRAE - BRERENEES2EMER
BHERE2-

22 BBUSEHIB  FERREF=-ZR=RIPSEERT MAKER+ BIFTRIZHR
58 36-51 ° REMIA (2022). < RE=RSRIP2ERFE MAKER+
BMRESI RN BIEE>TLERSREGTEE - H36-51°
URL= https:/www.jc-makerplus.com/zh-hant/teach-materials/772
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KLA 1: Skills of Making and Thinking

- Develop and apply a broad range of maker skills — carpentry, electrical and digital skills,
etc. - in the making of an artefact

b Learn a range of approaches — online research, field observation, interview, visual
conversation, etc. — to collecting relevant data for idea development and to inform design

C Learn to organise and analyse research data collected from real-life situations

d Make use of certain physical and thinking tools to explore ideas and to prototype,
develop and test solutions for a design problem

KLA 2: Understanding of Objects, Users and Issues

e Understand the physical, formal and design properties of selected artefacts

f Empathise with users and understand their needs while conceiving design approaches
and solutions for individual users or a wider community

Identify problems amenable to designed solutions by applying appropriate methods of
S research and analysis to a given context

KLA 3: Idea Generation, Prototyping, Presentation and Evaluation of Designs

h Generate ideas and design solutions based on analysis and understanding of users’
needs in a real-life context and in line with civic values

i Experiment with the form, function and usability of different materials and designs

: Iteratively develop ideas and design prototypes to account for users’ feedback and
J assessments of design possibilities

k Work in teams and develop a sense of ownership of the project

I Organise records of the process in a portfolio and conduct a public presentation

Table 2. The three key learning areas (KLAs) of the MAKER+ project and the corresponding learning objectives

The strategic integration of maker education into the TWGHs WFLC curriculum and class
schedule undoubtedly greatly benefited the students who participated in the programme.
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Challenges of portfolio assessment and design of
assessment rubrics

To increase the validity of assessment, each student kept a portfolio (Fig. 48, Fig.
49, Fig. 50) of their sketches, exercises, drawings, worksheets, quizzes, records of
idea development and reflections on the assigned projects throughout the semester
or academic year. In the absence of an end-of-semester examination, the portfolio
assessment method allowed the MAKER+ teachers to holistically review and evaluate
their students’ understanding and performance throughout the project.

However, lacking sufficient guidelines for and hands-on experience of portfolio
assessment, the teachers at TWGHs WFLC expressed uncertainty about the use and
design of this approach to assessment. Other local teachers may encounter similar
difficulties if they are unfamiliar with this continuous (portfolio) assessment
approach, particularly in the context of an outcome-based maker education project.

Some common questions asked by the TWGHs WFLC teachers were, ‘How do we
itemise students’ performance vis-a-vis the intended learning outcomes of each
project task?’, ‘"How can we quantify students’ work and learning performance into
a score required by the school generally?’, ‘"How do we justify a grade for individual
student who works in a team?’ and ‘What criteria and benchmarks can we refer to
for assessing and grading maker projects?’ These were pressing questions, especially
given that the design brief was too open to allow for the provision of standard
answers, design solutions or outcomes from the student teams.

From our review of the TWGHs WFLC-JC MAKER+ curriculum and pedagogies, the
learning performance of the students and the project outcomes from the teams,
we recognised the need to realign some of the learning tasks (both sequentially
and iteratively) and to devise a set of criteria for framing curriculum planning and
assessment. After examining the specific class exercises and working drafts (i.e. the
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worksheets produced by the students) documented in the students’ portfolios (Fig. 51)
at each of the three secondary levels, we derived specific intended learning outcomes
within the framework presented in Table 2. Separate guidelines were then established
for the portfolio assessment at each year level (see Appendix). Readers might wish

to refer to the planning and assessment guidelines when setting specific learning
objectives (or intended learning outcomes) and tasks for their own maker classes.

48, 49, 50.

Working drafts collected in a student’s portfolio: from exploring concepts to sketching ideas to an
orthographic drawing of the final design

RESEFRENEE : BREMS - ERSHREBERERETNIEREE

However, after several rounds of discussion and considering teachers’ workloads
and the ease of administration, the teachers recommended a single assessment
rubric covering the entire project and for use across the three secondary levels.
Accordingly, the team realigned the learning tasks and objectives and developed a
simplified rubric based on the abovementioned three KLAs.
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51.

Each student keeps their worksheets and class
assignments in a portfolio
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Generic rubric

The simplified rubric presented in Table 3 describes a basket of learning behaviours
exhibited by the students during classroom learning. As agreed by the TWGHs WFLC
teaching team, the format of this rubric is appropriate for discussion in grading
panel meetings across class levels.

This generic rubric could serve as a reference framework for other maker
programmes that wish to adopt a similar portfolio assessment approach. Teachers
are required to articulate learning tasks and evaluate outcomes in correspondence
with the three KLAs outlined in Table 3: (1) the students’ understanding (of the
objects and users), (2) their idea generation and making skills, and (3) their skills
in idea development and design implementation. The three KLAs in the rubric are
thereby broken down into specific learning tasks that can be assigned to students
at different learning levels and then used to assess individual learning outcomes.”?

If used appropriately, a well-designed rubric can serve not only as a mutually agreed
upon tool of communication between teachers and students on learning targets

or objectives but also as a guide for instructional design, project delivery and the
assessment of learning performances or outcomes.*® In short, it can serve as an
iterative tool of action research and help with further programme improvement.

23 Sample learning exercises can be found in the WFLC MAKER+ Report. BE il (2022). <FRE=fr=E NP
BETE MAKER+ BIF i R ESERHBIERE > T EERTITREBEES © URL= https://www.jc-makerplus.
com/zh-hant/teach-materials/772

24 Wolf,K., & Stevens, E. (2007). The role of rubrics in advancing and assessing student learning. Journal of
Effective Teaching, 7(1), 3-14.
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23 BEBFNFIFERRE=TERINPE MAKER+ BIFRIZHRS - BE
mim (2022). <RE=REEINP2ERE MAKER+ BIFIRIZEZEIRH
BiSm>FTEBERERESEEESE © URL= https://www.jc-makerplus.
com/zh-hant/teach-materials/772

24 Wolf,K., & Stevens, E. (2007). The role of rubrics in advancing and
assessing student learning. Journal of Effective Teaching, 7(1), 3-14.
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BEYS:

BEal

Student Name: Class: Student No:
Project Name:
Stages of Learning & Intended Learning Outcomes Assignment Grades Comments

Assessment Criteria

Students are able to ...

FEMBRE :

Understand an
object

Observe an object from different
perspectives.

Describe and compare the
characteristics of objects.

Use the necessary tools to
deconstruct and reconstruct an
object.

Use sketches to record findings.

KLA 1:
Understand

the issues

Understand
users

Understand the user perspective.

Raise relevant questions in user
interviews.

Organise and analyse interview
data.

Summarise findings from
interview data.

Collect supporting information
from various sources.

Observe issues from multiple
relevant perspectives.

Record and describe observations
systematically.

Summarise findings from an
investigation of the site.

Identify

a problem
and develop
a problem
statement

Organise and develop insights
from collected data.

Set an appropriate scope of
investigation for an issue.

Generate a relevant and precise
problem statement.
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Student Name: Class: Student No:
Project Name:
Stages of Learning & Intended Learning Outcomes Assignment Grades Comments

Assessment Criteria

Students are able to ...

Learn maker

Operate carpentry and/or
electrical tools effectively.

skills

Complete class work according to
the skill requirements.
Collect information from a
variety of sources.
Sketch and develop ideas with
informed assumptions.

:(dLA 2: Skilfully interview users and the

ea community.

generation

process

supported Evaluate data with reason and

by idea empathy.

formulation

::;:lrsnaker Formulate ideas Derive findings from interviews

and other sources of
information.

Synthesise comments and arrive
at better ideas.

Generate suitable ideas
decisively from the information
obtained.

Sketch and modify an idea as
informed by an understanding of
user needs.

BEHZ Yial : 255
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Assessment Criteria

Students are able to ...

Student Name: Class: Student No:
Project Name:
Stages of Learning & Intended Learning Outcomes Assignment Grades Comments

Make a product

Set an appropriate project
timeline with milestones.

Proceed to implement ideas
appropriately and decisively.

Iteratively modify a design
with an understanding of user
feedback.

Consider feasibility when
implementing ideas.

Apply making skills to produce a
final product.

KLA 3:
Idea Visualise a design clearly and
development accurately (in terms of detail
and design and measurements).
implementation
Present issues and solutions
logically and visually.
Consider appropriate formal and
structural issues in a design.
Present a final Develop the necessary
N craftsmanship.
design outcome
Achieve an acceptable quality in
completing a product.
Develop a solution that is
practical and appropriate for a
target user.
Engagement
Cooperation
General Leadership
learning
capacity Resilience

Communication

Flexibility
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Overall Grade:

*The generic rubric is applicable for both individual project or group project

Table 3: Generic Rubric for MAKER+ Projects

EEREITAR ¢
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Curriculum planning and customising the rubric RI2Z2EMNB5TEn =

The curriculum planning and pedagogical processes familiar to all teachers are BX 1 18E 3 a2 ENRIRE2F BRI - &
smcjlr;marlsed in Chrrt ’I Wlti‘(;thl; ﬂow. ofI |.mplemen|tatt.|ont|n‘n21|n:, this sec:uonb . B ESREAREYEE » OfE—LER 2. FISTSERKEIH &K |
addresses some planning and pedagogical issues relating to ‘2. Assessment rubrics %0 T3S, ARV S BRI RS o

development’ and ‘3. Delivery’.

1. 2. 3. 4.
Curriculum design 2723585 Assessment rubrics development 5] 5E 2R Delivery {5§% Evaluation SE{&
. . sncoen A A 5 Teaching and learning (week 1-36) - ~
Setting learning outcomes 33 R BB R Identifying performance criteria BB &RITAA HEAE (1-3638) Lessons learnt event 3 R {RER IR 5T
. . . : . - Teachers complete grading according to rubrics X i _
Selecting project domain R{Z B EHABEEE Setting performance levels ;8 ERIRE K s ey i | Student focus group interview 24 B ££/\¥A35R

Developing teaching plan design: learning topics,
activities and skills Creating performance descriptions RIRIHik L Establish recommendations for changes (=325

BIETH RSt - SBEXRE  FBHABKEE

Setting assessment components: portfolios,
classroom observations, peer review, self-
reflection and physical artifacts —
B TR : FR% - RABRE - RESTE B
BRBANEY

Chart 1: Curriculum planning and pedagogical processes

BX 1: RIEZSNHBRE

BANEEREISHENZEIIEEEHNEIRSZEB A
BEFREFLFIDREEHHE o &K 3 09IRFAD RSB

Teachers who are less familiar in delivering maker education may encounter
challenges in trying to align the learning objectives with a corresponding rubric for

portfolio assessment. The assessment rubric in Table 3 offers a generic framework RISHBLFERRH—EBMER - BRMAXBEENER
for maker educators, but teachers are encouraged to articulate specific learning FMIELRES - REASNAB AN EEMREESRE N
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outcomes for their own pedagogical and assessment needs when adopting the
framework. Teachers might choose to select and realign appropriate criteria and/or
intended learning outcomes to cater for the specifics of their programme. Following
are some suggestions and examples for customising the rubrics.

Deciding on suitable corresponding assignments

A student should never be assessed on anything that they have not been trained in
or taught in a curriculum. To a certain extent, they should also not be assessed for
anything they are not aware of being trained in or taught. This makes it important
to design assignments to correspond to the intended learning outcomes, and to
communicate the learning outcomes effectively to students.

For example, a facilitator/teacher faced with devising an assignment for the
assessment criteria ‘understand the user perspective’ and ‘organise and analyse
interview data’ (see Fig. 52) might decide to task students with administering
questionnaires or interviewing fellow classmates without covering the logic of issue
identification or questioning in class. In this case, students would find the task
‘boring’ or find it difficult to manage the conversation.

It is crucial to address whether students have an incentive to carry out the assigned
tasks and have adequate knowledge of the purpose of the assignment and the
methods to follow in tackling it.
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Stages of Learning & Intended Learning Outcomes

Assessment Criteria Students are able to ... GESERIAEE Lol A

Observe an object from different
perspectives.

Describe and compare the
characteristics of objects.
Understand an
object

Use the necessary tools to
deconstruct and reconstruct an
object.

Use sketches to record findings.

Understand the user perspective.

Raise relevant questions in user

KLA 1: interviews.

Understand

the issues Organise and analyse interview
data.

Summarise findings from
interview data.

Understand

USES Collect supporting information

from various sources.

Observe issues from multiple
relevant perspectives.

Record and describe observations
systematically.

Summarise findings from an
investigation of the site.

Fig. 52. Designing appropriate assignments for addressing the assessment criteria ‘understand the user perspective’
and ‘organise and analyse interview data’

Creating incentives through the use of tools

One way of giving students an incentive is to design engaging learning activities.
This can be achieved by carefully arranging the steps to complete a task or adding
mini challenges within a task, or by introducing interesting tools for use in fulfilling
the task. In Fig. 53 we give the example of the use of a drawing tool to engage
students in an interviewing task.
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Students often feel intimidated in interviewing strangers, and people on the street
are often also reluctant to be interviewed. Asking students to draw portraits

can sometimes overcome these problems, as the interesting experience of using

a drawing tool gives students an incentive to interact with strangers. The simple
tool can arouse the curiosity of students, who may try it even if they do not know
how to draw. The act of drawing can make an otherwise stilted interaction into an
engaging one.

o
R Y - —“

Knowing the learning outcomes and the arrangement of
the tasks

Sometimes students have difficulty performing a task well because they simply do
not know or cannot sense the reason for doing the task. In some situations, even a
very clear explanation of the purpose of a certain assignment or exercise will be of
little help. Referring again to the interviewing task, it is vital that students feel
the need to understand users rather than merely being assigned to do so.

SEFEHHREBEAZMER - MEBABEHAER
25 - FREELEARETHETURRSELRERE
RAERBEIENERICRBSLERENEBEAR
e SRREGENTRILUSIR2LENGBFL - ENEEE
NEEBTEZTER - BEILUSKTERABENTENER
RASERREFS ©

Fig. 53. ‘People’ profile card for interviewing people and gathering their
thoughts. The transparent part can be used to draw the face of the
people being interviewed.
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Putting action and exploration before rationalisation

Some programmes will ask the students to perform the exploratory tasks first, thus
placing interviews and other forms of user engagement at the beginning of the
project. Although this might be logical in a real-world scenario, students simply do
not have sufficient investment in and imagination of the project at such an early
stage. Gathering information is likely to feel more purposeful for students at a
slightly later stage of the project (although still early enough to inform the design),
by which time they will have specific issues to clarify or questions to raise.

Using facilitators and tools to help trigger thinking from
raw data

Another example is how to set up an assignment for the learning outcomes of idea
generation (see Fig. 54). An effective approach to early-stage idea generation is to
emphasise quantity and encourage students to come up with many options. This
helps eventually to produce high-quality ideas while preventing students from
aiming at a perfect idea right at the beginning.
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8 54) - EBEREENDSERRK  HP—EBHWNS
BB E - URBBERBLRZER o LRBHIRE
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Operate carpentry and/or

electrical tools effectively.
Learn maker

skills

Complete class work according to
the skill requirements.
Collect information from a
variety of sources.
Sketch and develop ideas with
informed assumptions.

KLA 2: Skilfully interview users and the

Idea community.

generation

process

supported Evaluate data with reason and

by idea empathy.

formulation

a't:f:'maker Formulate ideas Derive findings from interviews

SIS and other sources of
information.

Synthesise comments and arrive
at better ideas.

Generate suitable ideas
decisively from the information
obtained.

Sketch and modify an idea as
informed by an understanding of
user needs.

FESBAR
B2:8R
HRiBRE -
ETHE 3
MAlEHHE
35

BRRERIH /NEI TR -

RIBRERRTMER -

HIETER

wsERENESEH -

THRENNAREEERT -
ENFRE2R -

ARGBRARNLEAL -

MBI RIZOTFEEH -

WIHRANEMENRFEFSLEIR -

SRR - mELEFNER -

WAREEAREIBELERESH
B’/e -

RIBHARVENTE - KB
FREBANETER -

Fig. 54. Knowing the learning outcomes — the criteria for the idea formulation KLA

Mind-mapping seems like a perfect tool for idea formulation, but despite its

power and apparent simplicity it actually works better for more experienced

users. Sometimes, the use of mind-mapping becomes a kind of ritual, with classes
using it just for the sake of using it. The results generated from mind-mapping
need experienced facilitators to translate them into sources of inspiration or
insights that can be used in a project, and students sometimes feel lost in the free
association process or are simply unable to generate elements from different angles.

Students need triggers for their imagination, and the essential path to proliferating
ideas is to manipulate a single element and look for maximum possibilities.
‘Tech-cards’ (Fig. 55) provide an illustration of this way of leading students to
brainstorm. Tech-cards are a set of playing cards that contain different electrical
components for developing simple devices. Students start with a paper prototyping
tool to become familiar with the language of input-processing-output and then
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use the cards to explore the possibility of combining components. These cards
are a simple technology that give students a chance to play with and think about
different settings for devices and help them to brainstorm new ideas.

Consistency of grades

Grading design often involves the dilemma of subjectivity. Although it is impossible
to attain 100% objectivity, grading should at least strive for consistency. The
teaching team should ensure that they are making judgements based on the same
set of criteria and an agreed understanding of those criteria.
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Fig. 55. Tech-cards allow students to play with and think about different
settings for devices and can help them to brainstorm new ideas
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Recurrent reviews and discussion of the assessment criteria is necessary to ensure
the alignment of learning outcomes and assessment criteria. The teaching team

should perform grade moderation to review their assessments before determining

a final grade. This practice helps to align grading standards across a teaching team
(Fig. 56, Fig. 57) and to monitor and refine grading performance at the optimal time,
which is during grading. Teaching teams can also conduct trial marking to generate
common understandings around the expected standards. Post-grading reviews are
also important; although this does not affect student grades, it is important for
future rounds of grading.

Qualitative feedback

Although the rubrics presented here try to cover every learning outcome and

reflect different perspectives, the assigned grades will represent performance only
quantitatively. Quality feedback is crucial for students, and many students treasure
the personal element in written reviews of their work.
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Fig. 56, Fig. 57 A teaching team discusses and aligns their grading standards
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Qualitative feedback can take the form of annotated comments on students’
task and work performance, advice and commentary. It can be written, but when
circumstances allow can also take the form of audio or video files. Qualitative
assessment feedback can be provided by teachers, through self-assessment, by
peers or by experts. For the latter approach, external experts could be invited
to the final presentations and asked to comment on the outcomes, with these
comments recorded and presented back to students. However, experts can only
comment on the outcome, whereas feedback from teachers can cover the process
and how students have learned and changed over the course of the project.
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Conclusion

%l:l ofd

To empower students with transferable skills that will hold up in the rapidly
changing world of the 21st century, pedagogical ideas have changed from teacher-
centric to student-centric and from emphasising isolated work to stressing
collaborative work. Maker education strongly emphasises open-ended student
learning outcomes, as teachers are encouraged to use instructional and learning
approaches that are appropriate to the interests and strengths of each learner.
This can create challenges for teachers in setting assessment criteria to fit the new
pedagogies and curricula, which may also feel too abstract to assess in the absence
of a body of knowledge and established benchmarks.

The rubrics described in this report address challenges that teachers may face when
they try to assess the outcomes, performance and learning processes of students
in maker education, especially given that these assessments can be considered
overly subjective. The rubrics turn an abstract and intangible learning process and
outcome into a set of objective and organised measurements. The TWGHs WFLC-
JC MAKER+ case can serve as a reference for education practitioners who seek to
implement maker education. Schools are also encouraged to customise the rubrics
to match the characteristics of their curricula, culture and students. These
customised rubrics will not only allow teachers to assess performance effectively
but also serve as a framework for teachers to understand and evaluate different
learning and teaching processes and ultimately to improve the programme design.

Although continuous refinement is needed, it is hoped that the current publication will
catalyse the development of maker education in Hong Kong. More extensive collaboration
between schools and teachers will enhance the assessment tools for maker pedagogies
and hence improve the quality and effectiveness of maker education.
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Appendix i

MAKER+ planning and assessment guideline for S1, S2 and S3

th— « b= F1th= MAKER+ = E|EAST4Z#E R

The below assessment guideline is co-developed and co-owned by JCDISI and TWGHs
Wong Fung Ling College, based on the processes and experiences of the “TWGHSs
Wong Fung Ling College Jockey Club MAKER+ Innovative Curriculum”. Please refer

to Ms. Wong Pui Pui’s publication “TWGHs Wong Fung Ling College Jockey Club
MAKER+ Innovative Curriculum planning and Learning and Teaching Guide” or visit
the website of TWGHs WFLC-JC MAKER+ (https://www.jc-makerplus.com/zh-hant/
teach-materials/463) for more information on the teaching plan and curriculum.
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Appendix i

MAKER+ planning and assessment guideline for S1, S2 and S3
th— « hZ”Fth= MAKER+ ZBIEA5F4% 4 Al

MAKER+ assessment guideline for $1

th— MAKER+ §E{&35 3|

BIEHAERMFAR

Stages of Learning & Intended Learning Outcomes Assignment Grades Comments
Assessment Criteria JEHRER B R
A EN R RitER
BB Students are able to ... {E%
SRR B
Collect data and bring up
relevant and appropriate
examples
BREERELSEMEMANSE
nEIF
Make observations from different
perspectives
Understand HEAMTRNBERE
an object by
observation and .
KLA 1: eoliresearch Clearly describe the
Under:stand (form, function, characteristics observed
thei materials) R
= 1SSEES SRR B
TR NBBRRERE
ETYERYY (F | Make proper comparisons
RIFE-D between the characteristics of
BE - PH) different items (form, function,
materials and user experience)
ESLLRARMENEE (KR
| FZRE ~ THEE « MR RARER)
Sensibly value and judge
different items
MNEREREAEMDENEL
An Open Assessment Rubrics for Maker Project in Education 1 1 2

Stages of Learning & Intended Learning Outcomes Assignment Grades Comments
Assessment Criteria JEHRER 2B R
HEEn R HitER
LB Students are able to ... {E%E
Az Al BEHES o
Clearly describe the
characteristics observed
75 O 42 37k ) SR B M0 4 4%
::(:)Ta;se::atnd Make an orderly record of the
through hands- fl_ndmgs-(sketch, photography,
KLA 1: - visual display)
on experience
Understand (structure -
the issues parts) ! HEBIRIRIEESR (FEB -]
% BBERR)
TREA M BFH, T
BP9 (FER Make proper comparisons
204¥ ) between the characteristics
of different items (structure,
parts)
ERILBRTRYHNEY (58
M)
Demonstrate fluency of
ideas (sketch/imagination/
assumptions)
2R, (FE BB BE)
Search for and collect relevant
and appropriate information
from a variety of sources
HHEDRARZERBANSE
NEERHAFESE
LT Interview skilfully
ideas (group
discussion/ -
KLA 2: Idea interview/ ahRRI5
Generation model-making)
Raise relevant questions
BRER BmBHOR
(INMEEYER | 3h HESDIR B RARY A
R RMERE )
Organise interview data
REENHEEFMEREH
Understand the user perspective
MRARAEIEE
Mostly evaluate data
intellectually rather than
emotionally
RHEEME AR HFAIFER
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Stages of Learning & Intended Learning Outcomes Assignment Grades Comments
Assessment Criteria JRHAR AL R
A En R HitSR
BB Students are able to ... {E%
Az Al B
Synthesise and filter received
comments to inspire new or
better ideas (from teammates
and teachers)
ESHNBRWEINER - #m
B EH | ERMNER (HEME
HBRNER)
Be decisive and efficient in using
Develop the information obtained and
ideas (group ideas generated
discussion/
ﬁgmx%n) ZAEAEARER - RERE
8 SibHERD
BRE=R
(INFBESER | 5B Sketch and modify an idea as
R | SYEERY ) informed by an understanding of
KLA 2: Idea user needs
Generation
ERARSRE  EFELY=S
BRAR pregid
Produce a working model (form
development/experimentation
and measurement)
BUERY (BB | KERANE
BR)
Learn maker Use tools effectively and
skills appropriately
(e.g. carpentry, .
electrical ZREERERATANSGE
works)
Complete class exercise using the
8
BB skills learnt
(%0 : KI -
®T) HEERFBNRGERRER
Set an appropriate project
timeline with milestones
Implement final | #54E) 2 1E B 522 S 00 EHF
) design ideas in [LES
KLA 3: Idea the process of
Implementation making
Demonstrate clarity and accuracy
BRLR 8 - 8MERL in sketching a design (in terms of
SFREBRRE detail and measurements)
AW EEMERETE (BEFR
)
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Stages of Learning & Intended Learning Outcomes Assignment Grades Comments
Assessment Criteria TRHRER B R
HEEN R RitER
Fa] 12 Students are able to ... {EX
SRz LR
Be decisive and efficient in
implementing an idea
RERESHEEIRD « BRER
Implement final
design ideas in Modify a design through an
the process of understanding of the user’s
making views
BFE : RIEK ERARBREUNESHS
SAREBRE
Apply the skills learnt in making
the final product
534k Al 63 0¥ HESZE A TR AV R 15
Take appropriate form/structure
into consideration
KLA 3: Idea
implementation EEHEESENER B8
BEAR
Exhibit a degree of quality/
craftsmanship in a finished
product
Present a final HEI/FT
design outcome
e Take concept implementation
RICERETRLR R into consideration
ER
REHERERREEBRITTH
Bring a project to completion
TRE
Present the project skilfully
EREIORRZFLED
Engagement E &)1t
Flexibility ;514
General
learning Cooperation S{E1%
capacity
TR Ao ER A bE Leadership SAE 1
h
Resilience 1i¥ D
Communication j&i@
Overall Grade
2SR
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Appendix Bfi$%

MAKER+ planning and assessment guideline for S1, S2 and S3
th— « hZ”Fth= MAKER+ ZBIEA5F4% 4 Al

MAKER+ assessment guideline for $2
th = MAKER+ 5¥{&$E 3|

Stages of Learning &
Assessment Criteria

S8R
R

KLA 1:
Understand

the issues

g 31

Intended Learning Outcomes

RS8R

Students are able to ...

Assignment

HEEN
13

Grades

£

Comments

HitSR

Understand a
user (real client
- individual)

TERAR (BE
BIAAR)

Interview skilfully and raise
relevant questions

ShRI 2 I5 R HE 50 12 WL A8 RA R =2

Understand the user’s
perspective

NRZRAEIER

Learn from interview data
(organise and analyse)

RTBEESEH (RIEFNDH)

Make an orderly record and
description of the findings/
observations from real scenarios
and an on-site observation

EZRAERRREBERE - AR
MILBIBR B HLBRRFRS

Find and organise relevant
information from a variety of
sources (e.g. latest trends, new
technologies)

RARZESHRBIZAMEN
(Bl : RN - FHBHL---)

Stages of Learning &
Assessment Criteria

WA
iR

KLA 1:
Understand

the issues

THREE

KLA 2: Idea
Generation

BRAER

Intended Learning Outcomes

RS BRR

Students are able to ...

Assignment

HEEe
1%

Grades

R

Comments

HitER

Identify
problem and
make a problem
statement

5 B F 43 48 PR it
f=8

Organise and build on the
collected data

BERERWEINEH

Set an appropriate scope for the
issue

AMERESEER

Make a relevant and precise
problem statement

6 A % 24E o b PR ik F5) =

Develop

ideas (group
discussion/
interview/
model-making)

BRELE=
(INEESER | 35
| SHEREL )

Demonstrate fluency of
ideas (sketch/imagination/
assumptions)

2R, (FR 25 -RBE)

Understand the user’s
perspective and the user
experience

NRARAEER

Find and organise relevant
information from a variety of
sources (e.g. latest trends, new
technologies)

RARERESHRBIZANER
(4l : RN  ABR--)

Synthesise and filter feedback
to inspire new or better ideas

(from real clients, teammates

and teachers)

BESNBRENEINSR - #tm
B3R BENSE (AR
SHNEMNER)

Visualise ideas by sketching

RENETZ2RLBRK

Mostly evaluate data
intellectually rather than
emotionally

BRENT ARIBBNFSER
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Stages of Learning & Intended Learning Outcomes Assignment Grades Comments
Assessment Criteria JRHAR AL R
A En R HitSR
BB Students are able to ... {E%
ERiZ R B
Be decisive and proceed
appropriately with the
Develop information obtained and ideas
ideas (group generated
discussion/ -
interview/ gm Eﬁéﬂ&ﬁg ? iﬁ&ﬁ
model-making) Sib#iERE
FEE‘E:%‘) - Produce a working model (form
( 'J\ﬁﬁ.ﬁjm | &h development/experimentation
KLA 2: Idea R | BYEER ) and measurement)
Generation
SHERD (BB KERIANE
BEAE=R BRY)
Learn maker Use tools effectively and
skills appropriately
(e.g. carpentry, .
electrical ZREEREATIANSGE
works)
BEBS S:mglle:aerﬁltass exercise using the
(%190 : KT -
&) HEERFSNBGRMER
Demonstrate clarity and accuracy
in the design sketch (details and
measurement)
AR MERETE (BEFR
)
Be decisive and efficient in
implementing an idea
RERBSILHEIRD « FEE
Implement final =2
) design ideas in
:(LA =F ldea:\ the process of Set an appropriate project
i ] making timeline with milestones
gﬁﬁg g kL . 1) ﬁ ey H O ‘
FE: REL | HHHAEBRESENEER
FREBRE [HES
Modify design through an
understanding of the user’s
views
EEARBRE&NESRS
Apply the skills learnt in making
a final product
53 4 Al 53 0% HE 3E A PR SR B0 R 15
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Stages of Learning & Intended Learning Outcomes Assignment Grades Comments
Assessment Criteria JEHRER 2B R
HEEn R HitER
LB Students are able to ... {E%E
Az Al BEHES o
Take appropriate form/structure
into consideration
ETREESENER | B8
Exhibit a degree of quality/
craftsmanship in a finished
product
B2 /FT
Take concept implementation
Present a final into consideration
KLA 3: Idea design outcome N
Implementation - RTHRBMBREERATTY
BRAEXR RICRTRIRR
B Bring a project to completion
TRE
Present the project skilfully
EREILRRZFMED
Product an object that is
practical and suitable for the
user
HARBANESAR
Engagement E &%
Flexibility ;514
General
Iearm‘ng Cooperation S{E4
capacity
e Leadership SAE 1
4
BEN
Resilience ¥
Communication &8
Overall Grade
BZRSTR
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Appendix Bfi$%

MAKER+ planning and assessment guideline for S1, S2 and S3
th— « hZ”Fth= MAKER+ ZBIEA5F4% 4 Al

MAKER+ assessment guideline for S3
th = MAKER+ 5¥{&$535|

Stages of Learning &
Assessment Criteria

S8R
R

KLA 1:
Understand

the issues

g 31

Intended Learning Outcomes

RS8R

Students are able to ...

Assignment

HEEN
13

Grades

£

Comments

HitSR

Understand
users
(community
needs and
impact)

THEAR (OE
HERERT
)

Make observations from different
but relevant perspectives

HEIMFTRNAERSR

Make an orderly record and
description of the findings/
observations from real scenarios
and an on-site observation

EZREREREBERE - /R
MLBIBR W HLBRPAE

Demonstrate interview skills and
raise relevant questions

EhRI RIS R HE 5012 L A8 RARG 28

Understand users’ perspectives

NRRAREIER

Learn from interview data
(organise and analyse)

HBRMERER (BIEBHNDF)

Find and organise relevant
information from a variety of
sources (e.g. latest trends, new
technologies)

RTREZESHKREEMMAER
(B : RIFINRN  HRER--)

Stages of Learning &
Assessment Criteria

WA
iR

Intended Learning Outcomes

RS BRR

Students are able to ...

Assignment

HEEe
1%

Grades

R

Comments

HitER

Identify

KLA 1: problem and
Understand make a problem
statement

5 B F 43 48 PR it
f=8

the issues

THREE

Organise and build on the
collected data

BERERWEINEH

Set an appropriate scope for the
issue

AMERESEER

Make a relevant and precise
problem statement

6 A % 24E o b PR ik F5) =

Develop

ideas (group
discussion/
interview/
model-making)

BRELE=
(INEESER | 35
| BERE )

KLA 2: Idea
Generation

BRAER

Demonstrate fluency of
ideas (sketch/imagination/
assumptions)

2R, (FR 25 -RBE)

Find and organise relevant
information from a variety of
sources (e.g. latest trends, new
technologies)

RAREZESHREEMEMER
(Bl : RIFIRIR ~ HREL--)

Understand users’ perspectives
and the user experience

NRRAEER

Synthesise and filter feedback
to inspire new or better ideas

(from real clients, teammates

and teachers)

BESNBRENEINSR - #tm
B3R BENSE (AR
SHNEMNER)

Visualise ideas by sketching

RENETZ2RLBRE

Mostly evaluate data
intellectually rather than
emotionally

BRENT ARIBBNFSER
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Stages of Learning & Intended Learning Outcomes Assignment Grades Comments
Assessment Criteria JRHAR AL R
A En R HitSR
BB Students are able to ... {E%
ERiZ R B
Be decisive and proceed
appropriately with the
Develop information obtained and ideas
ideas (group generated
discussion/ -
interview/ gm Eﬁéﬂ&ﬁg ? iﬁ&ﬁ
model-making) Sib#iERE
FEE‘E:%‘) - Produce a working model (form
( 'J\ﬁﬁ.ﬁjm | &h development/experimentation
KLA 2: Idea R | BYEER ) and measurement)
Generation
SHERD (BB KERIANE
BEAE=R BRY)
Learn maker Use tools effectively and
skills appropriately
(e.g. carpentry, .
electrical ZREEREATIANSGE
works)
BEBS S:mglle:aerﬁltass exercise using the
(%190 : KT -
&) HEERFSNBGRMER
Demonstrate clarity and accuracy
in the design sketch (details and
measurement)
AR MERETE (BEFR
)
Be decisive and efficient in
implementing an idea
RERBSILHEIRD « FEE
Implement final =2
) design ideas in
:(LA =F ldea:\ the process of Set an appropriate project
i ] making timeline with milestones
gﬁﬁg g kL . 1) ﬁ ey H O ‘
FE: REL | HHHAEBRESENEER
FREBRE [HES
Modify design through an
understanding of the user’s
views
EEARBRE&NESRS
Apply the skills learnt in making
a final product
53 4 Al 53 0% HE 3E A PR SR B0 R 15
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Stages of Learning & Intended Learning Outcomes Assignment Grades Comments
Assessment Criteria JEHRER 2B R
HEEn R HitER
LB Students are able to ... {E%E
Az Al BEHES o
Take appropriate form/structure
into consideration
ETREESENER | B8
Exhibit a degree of quality/
craftsmanship in a finished
product
) Present a final HE/FT
:(LA 3: Idea design outcome
mplementation o Take concept implementation
BR5R RIS R R into consideration
- &5
EEHERERREEBHRITTH
Bring a project to completion
TRE
Present the project skilfully
EREIORREFMED
Engagement X&)%
Flexibility ;&4
General
learning Cooperation S{E4
capacity
s g Leadership SRE
AE
Resilience f1i¥ D
Communication j&i@
Overall Grade
ZRETFR
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About PolyU Jockey Club “Operation Solnno”

Organised by the Jockey Club Design Institute for Social Innovation (JCDISI) at The Hong Kong Polytechnic
University (PolyU) and funded by The Hong Kong Jockey Club Charities Trust, the 3-year social innovation
project commenced in 2018 aims to innovate solutions, in collaboration with a wide spectrum of stakeholders,
to respond to social challenges with a view to improving life in Hong Kong. JCDISI puts its strategic focus on
tackling the combined impact of “Double Ageing” (ageing of people and building) in Hong Kong, the programme
would engage the trans-disciplinary forces of academia, nongovernmental organisations, professional bodies,
members of the public, corporations and the Government to generate innovative ideas and practical actions.
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The Four Pillars of the project
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KNOWLEDGE PLATFORM
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“One from Hundred Thousand” - to organise a series of participatory
symposia and workshops open to the public to collect views on social
issues, facilitate discussion and co-create solutions. JCDISI names the
platform based on the belief that if one person from every 100,000
people (i.e. 70+ persons from the 7 million+ population of Hong Kong) can
sit together and contribute their time, passion, knowledge and creativity,
they can innovate solutions for a specific problem.
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“Solnno Action Projects”- to collaborate with non-government organisations,
professional bodies and academia for developing innovative ideas generated
at “One from Hundred Thousand” into designs or prototypes.
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“Solnno Design Education” - to introduce social innovation and design
thinking into the curriculum of secondary school education to nurture
students as social innovators. Social innovation workshops will be
organised for students and teachers and multi-media interactive teaching
kits will be developed in this regard.
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“Solnno Knowledge Platform” - to document and disseminate for public
use the social innovation experience and knowledge generated from the
programme through various formats, including academic papers, videos,
design and practice guidelines, case study reports, workshops, regional
and international conferences and exhibitions.
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