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Progression in problem-solving?

Inquiry level Question | Procedure | Solution

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

advance

Structured inquiry v v
Students investigate a teacher-presented

question through a prescribed procedure

Guided inquiry v
Students investigate a teacher-presented

=
A

FER R 4 B ZR A
4 proposed levels for problem-
solving

question using student designed/ selected Level of problem-solving Problem | Solution/ Result/
procedures Plan Improvement
Open/true inquiry Confirmation problem-solving v v v

Students investigate questions that are
student formulated through student
designed/selected procedures

Students confirm the known
improvement to a prescribed problem
via a known solution

— 70 oo —b B3 515 2 | Structured problem-solving v v
4 1 )E:EE: _k E,(J };ﬁ at ﬂ % /E Students examine the improvement

4 |eVeIS Of Inqu”_y_based |earn|ng resulted by a solution to a problem both

presented by teachers

(Banch| and Be” 2008) 3 | Guided problem-solving v

Students solve a teacher-presented
problem by planning their own
solutions

4 | Open/true problem-solving
Students formulate their own problems

their own solutions

i 2 BRI ME RY A [B] B =R

« HPIREB LARFEABEER - RE (EEEERE
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Problem Solution Result

e TURREE v v v

Confirmation Problem-solving

BRIl v v
Structured Problem-solving
CIECE= v
Guided Problem-solving

P TR R

Open/true Problem-solving

v’ - Input for students in problem-solving STEM activities
**Modified from the four levels of inquiry-based learning in Banchi and Bell,
2008
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Defining the
‘ problem |

Reference: “Engineering is Elementary (EiE)” - Biatining and
in Boston, USA (Cunningham & Hester, 2007) | i designing

Testing and
evaluting

Producing

Reference: Dr LEE Yeung Chung8
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Scientific illiteracy

Nominal scientific literacy

Functional scientific literacy

Conceptual and procedural scientific literacy

ik iwWiN

Multidimensional scientific literacy

« TP iR RBER
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Level 4 - Multidimensional literacy

Extends beyond the concepts and procedures of the
disciplines to mnclude its history, nature and philosophy. role
of 1n society, etc.

Level 3 - Conceptual and procedural literacy
Relate information and experiences to the major conceptual
schemes and procedural abilities in the discipline (e.g.

scientific inquiry process. engineering design process)

Level 2 - Functional literacy
Use discipline-specific words to describe a concept. but

confined to a limited context

Level 1 - Nominal literacy
Recognize discipline-specific vocabulary or concepts but

with a low level of understanding

Level 0 - Literacy not required
No need for discipline-specific vocabulary or concepts
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Multiple Multiple Multiple Multiple
data information knowledge thinking
Data obtained from Categorize, describe | Make associations | Through further
the cyclic process of | and compare data and analyses of conceptualization,
observation, from multiple information from integration and
monitoring and disciplines to multiple disciplines | internalization,
evaluation in STEAM | become meaningful | to arrive at students arrive at
activities from information students” own their own meta-
multiple disciplinary understanding, cognition
domains which becomes
their knowledge
High v v v v
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38 Primary Schools 28 Secondary Schools
65 STEM Modules 50 STEM Modules
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Number of disciplines involved in a STEM module
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38 Primary Schools 28 Secondary Schools
65 STEM Modules 50 STEM modules
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2018 2019 2020 2021 2022 2023 2018 2019 2020 2021 2022 2023
Years Years
—e—General Studies —e—Math —e—Junior Science —*-Math
—e—Computer studies ——Visual Arts —e—Computer/ICT ——D&T
—e—Music

—e—Visual Arts —e—Music
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