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HK Government initiatives in STEM

 Government policy address 2015:

* 152. The EDB will renew and enrich the curricula and learning
activities of Science, Technology and Mathematics, and
enhance the training of teachers, thereby allowing primary
and secondary students to fully unleash their potential in
innovation.

* 152. AEREEMABIEHE « B NAEREZENEEERE) -
WwHNsRENE H - BH/NEEFT D RERIRESE

* Government policy address 2016:

* 89. The Government will step up efforts to
promote STEM (Science, Technology, Engineering
and Mathematics) education and encourage
students to pursue the study of these subjects.

*89. I ¥ & B & MR ¥ ) STEM ( Science,
Technologz Engineering and Mathematics ) }E -
BEIEREEEERERNE - & - LTENEENER -

/

2016 Policy Address




HK Government initiatives in STEM

* Government policy address 2017

* 70. Innovation and technology is not a
single industry, but a new model of
development. The development of Fe
innovation and technology can lead to new
industries and create wealth, provide more
employment for vyoung people and
improve people’s daily lives. To catch up in
the innovation and technology race, the
Government will step up its efforts to
develop innovation and technology in eight
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STEM can help our teaching?

* How to become a boring teacher?

Let student do nothing

Teach the book

Be right all the time

Assume students know nothing m
Sit still

Be predictable
Speak in monotone

Make sure students are idle

O 00 N O UL A W PRE

Keep talking

Reference: Luke Prodromou, How to be a boring teacher? ENGLISH TEACHING professional, Issue 20, July 1999
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http://www.clker.com/cliparts/B/7/v/s/t/A/teacher-md.png

Retention rate (FIERECIE)?

* Different teaching method has different retention rate

AR
% @,;) Forget completely when
20% g, % \students wake up...
Demonstration 0% %, @ Affter 2 weeks,
Dhccsdon Cron 3, we tend o rRMEMBEr .
P & ooion \ 10% of what we READ
‘ P
Practice by Doing 75% A\ + 20% o what we HEAR :
\ « 30% of what we SEE :
Teach Others 9 \\ i
National Training Laboratories, Bethel Maine \ \\ 50 of whe :
we SEE & HEAR

+ 70% of what A
we SAY c
t
Y \ . 00%ofwhat | B
. weSAY&DO | M
Reference: Source: Edgar Dale (1969) g

http://flickr.com/photos/dkuropatwa/2097911917/
http://stew.ucdavis.edu/Shared Resources/Shared Resources Online/Delivery/Teaching Methods/ 21
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The Scientific Method as an Ongoing Process

Make
Observations

What do | see in nature?
This can be from one's
own experiences, thoughts,
or reading.

Develop
General Theories

General theories must be
consistent with most or all
available data and with other
current theories.

Think of
Interesting
Questions

Why does that
pattern occur?

Refine, Alter,
Expand, or Reject
Hypotheses

Gather Data to
Test Predictions

Relevant data can come from the
literature, new observations, or
formal experiments. Thorough
testing reguires replication to
verify results.

Formulate
Hypotheses

What are the general
causes of the

phenomenon | am

wondering about?

Develop
Testable
Predictions

If my hypotesis is correct,
then | expecta, b, c,...

Reference: Garland, Jr., Theodore, UC Riverside, Picture credit: ArchonMagnus@wikipedia
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B)IERF N E A 2 Ar 2k
* Inquiry-based learning: Thinking like a scientist! Active

learning!
* Guiding students to go through the scientific method...

. Ask - Make
RIPw questions hypotheses
12s7 o

(XOK

-——— =
- ~y

N g Develop
( Reflect ! w7 testable

predictions

/ Presentand ° ' T ctang ‘
est an
‘o Share B Discuss, . "
~— o o_-- Analyze, experimen
For education! ‘

conclude

~y -
h_____—

* But which stages should the students conduct by themselves?



Levels of Inquiry-based Learning (2)

e According to Banchi and Bell in 2008, one can classify
inquiry-based learning into four levels:

Inquiry level Question | Procedure | Solution

1 | Confirmation inquiry v v v
Students confirm a principle through an
activity when the results are known in

advance

2 | Structured inquiry v v
Students investigate a teacher-presented

question through a prescribed procedure

3 | Guided inquiry v
Students investigate a teacher-presented
question using student designed/ selected

procedures

4 | Open/true inquiry
Students investigate questions that are
student formulated through student

designed/selected procedures




Levels of problem-solving?

* One can draw analogy and adopt the above framework for
developing students’ problem-solving skills progressively

Guided Problem-solving

EREEIR |BRREE | &
Problem Solution Result
Bnne T\ AR v v v
Confirmation Problem-solving
=) N v v
Structured Problem-solving
(o) & T 2t v

e AL T e

Open/true Problem-solving

v’ - Input for students in problem-solving STEM activites
**Modified from the four levels of inquiry-based learning in Banchi and Bell,

2008




(4) 5E 12 8Y

 One of the

Engage

mOdeIS for Students are engaged

inquiry-based

Iearning Evaluate

Students reflect on
their knowledge and
the learning process,

assessment

* Developed in
1987 in Colorado
USA by BSCS
(Biological
Sciences
Curriculum Study)
Science for Life
and Living [1]

Elaborate

Students apply their
knowledge towards
new situations,

knowledge is
deepened and
extended

[1] Bybee and Landes (1990). The American Biology Teacher, 52(2), 92-98.
[2] Diagram source: American Association of School Librarian

with a challenging
situtation, prior

’ knowledge is
activated, questions

are provoked

)

Explore

Students
investigate the
phenomenon, prior
knowledge is
challenged, ideas
are created

Explain

Students explain
the phenomenon,
new knowledge
is gained and
applied
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Design of a STEM curriculum/activity?

Objectives or

learning
outcomes

Instructional 5 .
design ssessmen

* We will first focus on objectives, and discuss
assessment and instructional design later

* Progression can also be defined in terms of objectives
* The above applies both design of a curriculum/activity

Curriculum e a Activity
(Long term) (Short term)

40



|_

STEM activi

Complete the
objectives

ow the S

"EM curriculum and

ties are connected?
Generic objectives of S, T, E, M
STEM
Curriculum
Set up the
objectives
STEM
Activities

Activity-specific objectives
Connect the generic
objectives of S, T, E, M

41



Bloom’s Taxonomy (= 17

Six levels of cognitive processes (7o 1% EE):
1. Remember (EE'%:\) Bloom and Krathwohl Anderson and Krathwohl

1956 2001
2. Understand (32 f#) |
3. Apply (&) A

]

|

: | Evaluate\
4 Ana Iyze ( 7F)‘T') Analysis |

L

I

I

!

Synthesis

5. Evaluate (s¥if) — AL

6. Create (El%&)

/ Knowledge \ Remember
Advantages: Noun —— 4 to Verb Form
i . (in 4 knowledge dimension,
e applicable to all subjects to be discussed later)

* to differentiate low-order and high-order thinking skills
Limitation:

42

* Only deal with cognitive objectives Figure credit: L. 0. Wilson



Task 1: Subject-based learning
obJectlves

e Subject teachers classify
the following learning
objectives into

* (S) Science — General
Studies

* (T) Technology — Computer
studies, General studies

* (E) Engineering - Computer
studies, General studies,
Mathematics

e (M) Mathematics -
Mathematics

1 M EstaTE 16 I F S e
> | msmsmmn ol A
FE i E 5
3 LHIERE 18 YfEF T EE
4 EET e HElE 19 fEaT e B
> iR 20 BV I 25T A
6 [ROARIEERTT 21 EatE s
7 |l siEEaLE 22 [5AH R
8 I LA 23 | LR T
9 [EHBEE 24 \EEE M
10 |73 A7 B e 25 LIRS
11 | e s 26 * Ha st IGEE T
12 PEM T.5 57 lﬁ:rﬂll FfHJ{ lef t
e B E TR
13 R AR T2 T A 28 [Fis AR ES 5
14 | 29 | ERI R T
15 | FRPREE ST R 30 |FEFI4RFE
31 WFERI 2R iR B4k




Task 2: Objectives for a STEM curriculum

1. Organize your objectives into 6 cognitive levels (according
to the revised Bloom’s taxonomy)

2. Use a sticker to write any objective not belong to “S, T, R

E , A’ M ” STREAM Activity
S T R E A M

ppppp

Take a picture of | ™
your finalized
objective table!

(Bli)




Task 3: Objectives for individual
activities

Analyze the following STEM activities and the identify
the learning objectives for each activity

Compare and contrast the objectives of the activities
with that of the table in Task 2

Discuss: How do the objectives of these individual
activities bring together S, T, E and M?

Briefly design two STEM activities, one for junior
primary, the other for senior primary (or one for junior
secondary, one for senior secondary). Identify the
objectives of the activities, and from your STEM
Objectives Table” using the same rationale

45
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More learning outcomes of
integrated STEM education (1)

* Knowledge: (revised Bloom’s taxonomy in Anderson and
Krathwohl (2001))

Knowledge
dimension

Cognitive

Factual

Conceptual

Procedural

Metacognitive

1. Remember

2. Understand

3. Apply

4. Analyze

5. Evaluate

6. Create

e Skills: 215 century skills*
 Attitudes: attitudes towards each subject, attitudes towards

STEM subjects, etc*




I\/Ietacognitive Knowledge

('/fé ASZ @ity ;ﬂ: %D Egj?\,)

Learning how to learn:

1. Understanding strategies for learning, thinking
and problem solving

2. Understanding strategies for performing different
cognitive tasks

3. Awareness of one’s strengths, weaknesses and
abilities in applying those strategies

Metacognitive knowledge -------- > SDL
(Self-directed learning)

50
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Wellcome to this website . We are 1B Au CM, Chan CY, Chian KC. We want to make a

Electronic Balance with Arduino in our first LS. project . This website talking about our design , materials . s,
, principle, the steps of our electronic balance , testing results , the difficulties during the project, the . o, 0500 o0 LI

strategies to tackle the difficulties and our duty list .We hope you can learn somethings in this website .

https://sites.google.com/view/assessmentworkshopdemo?2/home?authuser=0 "



https://sites.google.com/view/qtntsample/home?authuser=0
https://sites.google.com/view/assessmentworkshopdemo3
https://sites.google.com/view/assessmentworkshopdemo2/home?authuser=0

SEHmY

[ = = % 9
=¥ lowalouy a7 MO0 OF ATTRCHMENT
-— T ——
Uik o ?CC{S‘M = a0 gwampaer

-Sereen - Counts lenytny CRGALES
~ Qplacp dase ~ToNS Aiimimer wiwen

- Bvaily [eomechy o ond clek i HeAD 4 N /_ : = i- —_— pr— °
ol ks ; KAl BRI ERLET
2AE = =
{{o] 45 = & H 57 KK E?

¥ Butng, ack touch sereen

60 WO (WU Wgunals will
ko wiha iv¥ My
A Gocgles ¥ oesk, K
. - Towpadamenr to e
“iPhone Touch Screen BWMVMIMGT QD WMASeX - SIOWON T Deca
N erougn all ody Pl oy wown
Electronic devices can use lots of di BAMMEE W GOeS o much of oums &
Masiv Wom uvcly Twe vak \ogy.
Lonaoweh o1 fouok - soeens dumng e, bwr var
o Wary
) — Difleuliy
ovooud 10 Smmaits
05 Twing T2 vak all - o .
g D Bnape . DECISON TIME U
e SE2. Pesceed Aiosma:
. : A0LLTOATE:
- L4 $B oue opndur ) - Boole el waed & 5@{‘ ol heed 25 - cornarel Bye 1 eock ol Hed
secile - Qnaeh in e way wouved Wouswed - N SUOWAR AU Waonueed
' . i oL Savmnax " Ui WS
= 3 moy o wwiolads i enig/ - i Tugalee 1WA cotecy Wy o
\ Jouheg “Wowvoek v | -Munav fub — Bugupun 1y | - Hoo 10 cloese a0
~ T, ke et ot oy \:ﬁv\\wt vmvamm“” asde L/E ~Equel sk cL wols + Lowols
Qo Yt Qe Caposiky -Qun be e e | oy e - Tom owside ok b eye YO
\w‘}b'? R e - lager -\,\(\@%\xﬁﬂ i Qe edge ol QoL = .
| ~Efueownd [ 57 il St Bue -Eoc dustonce 1o
-0 ot - Laitalio swoll // S
- ~ VMF_T ] PO T L Ok WMOY Ond
‘ = 1 =T WoAL QX ¥ e
teapiee Amackmen Tesnag SHND tESeAfCH (& Cilike] £)  miminum s2ec
—_— | | SRl | l, e
The Vi L Taough Fwme umatts Wode TWivgh Tue wer tedn
he g itereherod tue kaadpiect d q&;mu. Gk Thirse. Violin ‘r Qi : \C’é‘( m"" Wnovon + FINDINGS 1 [guldn t e
OMechnaeay won rested ty S0e W ey i o process, 2 (Cided L 3 U RIA Ao R
‘ o mMmaswods A culGu awy WGy o €omwn,
non T QHeon Yerlve: Qo tiee W o Bipoat watl eyl DAY s Voo | odn
A3 A N n S O
oA Mg v g N»ML‘ e waonly cl QU 0 0 e (‘«\u;"-‘
W aund oA Wwe s # M[E | NAME VALUE [mm. §
N dosopn s use Yequles Iy pocle \ ™M |ToreeR 30
¥
3 nié,\ w»ju whe 2 | M |WAYNE 80
wmw%mpm i a ﬁ‘m _51\2
; v 4
[ ve— Okdonupr Yo Weip! S | F |owewne &
dwg. Twas Wg:,t _% F [FRAaNcE es
el v o FJESS 20
fugic Weods e g F o |LaE s
Vonq wevan owd W m ?:“3_ 10
Wity Wy \t F |Euw 22
A e woudd Wowe | Fo|NiC 35
= o wadd 1o Thee Svavey = w Il o e LiwEna produr-
""‘\m"o‘a\c\} V‘W\\ abosge o v stwm_ Lasagn = 221390 M‘p Vand 25t L‘L\\
e Rl Qraurg, WG i S &
owraY, | ke fns bpa > Vo gy “‘1%@”’* WeAN oL J
. ol koG MO,
Ors=vATond I is fue e pochial
e e oud ok dek )
= fug, e Sugacr i fo sk e gvap inle eoent oo "‘\_’:: e
clasp it b howrd T didbucut = fddly . i Wah o |
— ar 013, S (galisy MaY Bae cadd - e FIL Awee whole ocoud, ook + Hrve voder whea
o oo place . e Sope e Woundhold vk b © oy
— 0N W QPRI WoD g, i W Y0¥ Lunder g‘:‘;’" ‘““3"’“ Orasged €0
bepmlets: 4 i o o onreie oMy T 10Ckm @ige.
\0 seands fo o Vo atiach WL Wedpieee hn no E})Oll 8 ;‘LM‘ n TFor conepty, o p ol
flu 3 Jus oL 1o vy . donpiopwar packoag J

Reference: https://www.coroflot.com/fjmacleod/User-Research-Logbook-Pages



https://www.coroflot.com/fjmacleod/User-Research-Logbook-Pages

_%ﬂﬁﬂﬁﬂ

;“%%E%Eﬁ
_).\.\ j%u u

'E’-F‘-

1_‘; :J ‘#‘Wﬁz urtfollol) | D
TR
- BEMZIR) BTHEI2) REEMEIA)

73



141+

HEIEE
T AR BRI PR
e AVEIE:
RRER

RERETER

A B
ETRI
Al
REZE]
HEHBE
EITR R
RIFEE

Raaat AR B
FaYal pn AH /& R BB X
I KFE HIEKFE
ﬁg%g%ﬁ@ﬁ%gﬁgi& 12 3 45 ?%ﬁﬁlﬁl% Bk 2R
B2 Y EMER 0 ERENIE A k8
LOBMTSREERMBEEREMAAR 1 2 3 4 5 ETHIE  LITERE  8FR
HE HANRIE RO ENIRERTTIA
BEAWE c BiBmEE S 1 2 3 4 5 BaRE BHEER HARE
] —-— ‘*ﬁﬁﬁ?ﬁzﬁﬁ
BEONERAREKXED  BEE 12 3 4 5 ELZEBAARERS LUEE
AR - AITHEARKR e——- éﬁ%?‘i S INE TS =AVETh
KECHBARTENMEE -5 1 2 3 4 5  REREMEEARRTT R
HERPFISHK ——- O AR
BREHNRETREE REAE 12 3 4 5 HEHEFENERETHEVAR
A R AT EREERE —
KEEBEMANTERBAREL 1 2 3 4 5 EBERRELIFMEDINESRE -
BRI R —- K 12 R TT A
KEEBZRMGIBBEIMNBE 1 2 3 4 5 FHEREHEMETHETLBEIRE
it AT E —#EEt m—- 15 B NAR  BEERF
R > DEBARIEE
EREEHEITH  BZBEK 1 2 3 4 5 @ HAEREEAERBNETES
%gﬁj ¥R REARRS  ee—- SRR AR
FReemE AT ER KR 12 3 4 5 HEmERTHEREES

.,

l




=\

e A 1BE =

WU BRI BERER

I~

REHHE LN TE STEM SR E) Eﬂi@ﬁcﬂi

=7
EEMEONG - i

. Fapils =g NN EEE)N EERN EEm

= BRI
» EBEEIE—=A
BT =RV
PUT BB E B 4 2

@B

Rackbones

Chirgs™ (psh ) | (CebffesCanphi

75



I

$H fgt 2t Y AL ==

« ZFENE @R E LIFRY

\

F_EI,I-—F_EI.'J'J EIJ

- EE  MARIRE N EEE
H&E

o %\jf%ig;?_ﬁ_?‘ ] - =S EHERNES T
EzEERREEERiED

{RY0 o] BR 2E R AV ET AL ?

JT

=gl

A%

EITRIE - AZ

5 ERESLR

—
=

Reference: Ministry of Education,

New Zealand

T1FS/RIE r BRES
TER/BEE > BEWED
2E 7B < > ERIEEREEE




48 4+
s mE
- STEM #BaEEEC2ERAF - BrP/NE%E STEM # B
A EE AV kE - EPEERIERET - SR=a%ET © &

o« STEM ZEELET/NTH : e STEMZR 252 5T

1. EEEEQETEEMIF?‘EU s | T E[m|__
2 sEéu-‘-l 11@ 3

3. **‘iﬁ:%_r - RETEE RS
4. B|EE ﬂ,ﬁa%@@ - | BERREBEE
5. |:|2 |:|-|_ %ﬂ H]%&;)IKL ‘*% m

6. EEFIHF A

cstevicit . IR R

Eﬂ:j'b n-l_ il E%'Tﬁ}il%l\
« STEMZFEJURES L TR LR

ZENN R ETE BX R
‘*—H: A _‘Trfnin-'_E*E}:\ﬂq ﬂ%?é}ill_’\ %Enil:t!

J//{__—Trfnin /s _E$EE |:|2|:|-|_ STEM /%E}J %’z‘zhfﬁ%?ﬁ A
/,(ATJLU\D_bggéuﬁq:E& Py e v ﬁ]-ﬁ

EingR STt

Hwh =



	Slide 1: STEAM教育 課堂、課程設計與學習評估
	Slide 2: 何為 STEAM教育?
	Slide 3: STEM 教育近年在美國的發展
	Slide 4: 大家應如何 STEM ?
	Slide 5: White House Science Fair 2010-2016
	Slide 6: 香港 STEM 教育的挑戰?
	Slide 7: HK Government initiatives in STEM
	Slide 8: HK Government initiatives in STEM
	Slide 9: 香港的 STEAM 教育所面對的挑戰?
	Slide 10
	Slide 11: 目標方面的挑戰?
	Slide 12: STEAM 教育的目標？
	Slide 13: 實踐中的挑戰?
	Slide 14: 將 STEAM 與正規課程緊扣?
	Slide 15: 如何在 STEAM 中進行評估？
	Slide 16: 整體規劃校本STEAM 的挑戰？
	Slide 17: 縱向發展？
	Slide 18: STEM 教學設計?
	Slide 19
	Slide 20: STEM can help our teaching?
	Slide 21: Retention rate (剩餘記憶)?
	Slide 22: STEM教學活動的設計流程
	Slide 23: 活動一：浮與沉
	Slide 24: 活動二：智能家居
	Slide 25: 浮與沉：例子一
	Slide 26
	Slide 27: 智能家居：例子一
	Slide 28: STEM 教學策略:  科學探究 VS 工程設計 
	Slide 29: 科學方法
	Slide 30: 工程設計流程
	Slide 31: 相似之處?
	Slide 32: (1) 科探、工程設計互相應用
	Slide 33: (2) 以工程設計為主軸設計 STEM 活動
	Slide 34: (3)從探究式學習到解難
	Slide 35: Levels of Inquiry-based Learning (2)
	Slide 36: Levels of problem-solving?
	Slide 37: (4) 5E 模型
	Slide 38: 活動一：浮與沉
	Slide 39: STEM 課程設計?
	Slide 40: Design of a STEM curriculum/activity?
	Slide 41: How the STEM curriculum and STEM activities are connected?
	Slide 42: Bloom’s Taxonomy (布盧姆分類學)
	Slide 43: Task 1: Subject-based learning objectives:
	Slide 44: Task 2: Objectives for a STEM curriculum
	Slide 45: Task 3: Objectives for individual activities
	Slide 46: 活動2(a) : 自製不求人
	Slide 47: 活動2(b) : 一滴清水-自製精濾器
	Slide 48: 活動2(c) : 自製飲品恒溫器
	Slide 49: More learning outcomes of  integrated STEM education (1)
	Slide 50: Metacognitive knowledge  (後設認知知識)
	Slide 51: STEAM教育的評估?
	Slide 52: 評估－類比於種植
	Slide 53: 三種主要的評估類型
	Slide 54: 關於評估
	Slide 55: 如何為 STEM 學習活動進行評估?
	Slide 56: 2.評估甚麼?
	Slide 57
	Slide 58: 例子一
	Slide 59: 例子二
	Slide 60: 例子三
	Slide 61: 3 & 4.何處評估? 何時評估? 
	Slide 62: 5.如何評估? 評估量表… 
	Slide 63: 活動二
	Slide 64: 活動：評估設計圖
	Slide 65: 評估設計圖?
	Slide 66: 活動三
	Slide 67: 例子一：自製不求人
	Slide 68: 例子二：Lego 天秤
	Slide 69: 例子三 自製指南工具
	Slide 70: 評估產品?
	Slide 71: 活動：評估網上學習歷程記錄
	Slide 72: 學習日誌例子
	Slide 73: 評估自主學習?
	Slide 74: 例子:工程設計認知及應用評估量表
	Slide 75: 評估概念圖?
	Slide 76: 阻礙評估的因素
	Slide 77: 總結

