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SLS Guide for Science
Leveraging SLS to Enhance 

Teaching and Learning of Science

The guide is developed by Educational Technology Division (ETD) with input from Academy of
Singapore Teachers (AST) and Curriculum Planning and Development Division (CPDD).

The examples in the guide incorporate key actions and considerations in the EdTech Pedagogical
Scaffold (EdTech PS). 

The guide demonstrates the potential of the Singapore Student Learning Space (SLS) to enhance
the teaching and learning of Science, featuring learning activities utilising SLS that are derived from
different Science lesson examples. These activities foster and support students' scientific
conceptual understanding and the Ways of Thinking and Doing (WOTD) in the Science Curriculum
Framework. Teachers can also leverage available resources on Community Gallery and MOE Library
to complement lessons and reinforce key or challenging concepts.

Navigation Tips:
Each segment addresses questions that teachers might have about developing students’
conceptual understanding and engaging them in the WOTD. The segments highlight:

               how teachers can harness the affordances of SLS to enhance their teaching
               approach, 
               the interactions among students, teacher and students and/or students and content 
               that foster engagement and learning, and
               the pedagogical affordances of SLS features.

Please note that the SLS features mentioned in the guide serve as suggestions to inspire
teachers to explore possibilities and they are not exhaustive.
For detailed technical information on each SLS feature, simply click on the embedded link.
You will be directed to the relevant page in the SLS User Guide.

https://go.gov.sg/edtechps
https://go.gov.sg/edtechps


Investigating (W1 - W4) 

How can I design activities to facilitate posing questions, designing
investigations, conducting experiments/testing solutions and analysing
data? 

How can I support my students in developing self-regulation in practical
lessons? 

Evaluating and Reasoning (W5 - W6)

How can I help my students effectively communicate their ideas,
substantiate their arguments with evidence, and evaluate their peers'
explanations, so as to provide constructive feedback?

How can I support my students in mathematical reasoning in science,
enabling them to provide arguments that are well-substantiated? 

Developing Explanations and Solutions (W7 - W8)

How can I use models to help my students describe and explain natural
phenomena?

How can I help my students use metacognitive principles—awareness,
monitoring, and evaluation—to enhance their critical thinking for
constructing explanations and designing solutions to scientific issues?

Content outline
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How can I design activities to facilitate posing questions, designing investigations,
conducting experiments/testing solutions and analysing data? 

Teachers can engage students and activate their learning using Resources such as
simulations (Fig. 1.1) that allow them to conduct scientific investigations to understand and
explore concepts (e.g., varying the independent variable and observing trends and patterns
when exploring factors that affect photosynthesis). To facilitate collaborative learning,
teachers can organise students into Subgroups (Fig. 1.2) and assign Team Activities (Fig. 1.3).
Google Meet links can be created for each Team within the Assignment to enable synchronous
discussions outside of class or during Home-Based Learning (HBL), enabling students to
collaboratively investigate, experiment, and analyse data. Additionally, teachers can
provide Differentiated Access (Fig. 1.3) to students in various subgroups based on their
readiness levels. 

Students can join their assigned Google Meet Video Conference to work together to record
their data in a Google-Attached file pre-populated in a Free-Response Question (FRQ) (Fig. 1.4)
and analyse the data obtained. 
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Investigating (W1 - W4) 

https://www.learning.moe.edu.sg/teacher-user-guide/discover/search-for-resources/
https://www.learning.moe.edu.sg/teacher-user-guide/differentiate/create-subgroups/
https://www.learning.moe.edu.sg/teacher-user-guide/collaborate/create-team-activities/
https://www.learning.moe.edu.sg/teacher-user-guide/collaborate/add-google-meet-link/
https://www.learning.moe.edu.sg/teacher-user-guide/differentiate/set-differentiated-access/
https://www.learning.moe.edu.sg/student-user-guide/collaborate/join-a-google-meet-video-conference/
https://www.learning.moe.edu.sg/teacher-user-guide/collaborate/attach-google-files/
https://www.learning.moe.edu.sg/student-user-guide/assess/attempt-a-free-response-question/
https://www.learning.moe.edu.sg/student-user-guide/assess/attempt-a-free-response-question/
https://drive.google.com/file/d/12GM5HliA949wCHzaEbwCe8Uan23MnwQv/view?usp=sharing
https://drive.google.com/file/d/1Wj6OaReoaknGori2FZrdZk46srMkKn6y/view?usp=sharing
https://drive.google.com/file/d/1ZhRXTPsuoU9VSBVSdBunThNsLSsz5_HB/view?usp=sharing
https://drive.google.com/file/d/1nIupe1Pxeiu6IfTnDkOQq0D2DMO5MayS/view?usp=sharing


Investigating (W1 - W4)

Students can sketch a graph of their data using the ITT with pre-populated axes (Fig. 1.6) and
they can discuss on the trend observed from the graph. 

Teachers can also use the Interactive Thinking Tool (ITT) to guide students to formulate and
share their hypothesis and the Comments feature (Fig. 1.5) to allow students to comment on
their peers’ hypotheses. Teachers can encourage students to reflect on their understanding
through their peer’s comments, supporting the co-construction of meaning and enhancing
the development of their metacognitive skills.
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Fig. 1.6

Use a Free-Response
Question to prepopulate
the hypothesis structure

and guide students in
formulating their

hypotheses.   

Alternatives

Fig. 1.5

Click on the pictures for a larger view.

https://www.learning.moe.edu.sg/student-user-guide/assess/attempt-an-interactive-thinking-tool-component/
https://www.learning.moe.edu.sg/teacher-user-guide/collaborate/add-an-interactive-thinking-tool/
https://www.learning.moe.edu.sg/student-user-guide/assess/attempt-an-interactive-thinking-tool-component/
https://drive.google.com/file/d/1Z4iiVtQsG9ss3ez587cYVPB123Mk65kY/view?usp=drive_link
https://drive.google.com/file/d/16Tj5QNlqm0EhSItvKW1VR8CPuC1jg-pb/view?usp=sharing
https://www.learning.moe.edu.sg/teacher-user-guide/author/add-free-response-questions/
https://www.learning.moe.edu.sg/teacher-user-guide/author/add-free-response-questions/
https://www.learning.moe.edu.sg/teacher-user-guide/author/add-free-response-questions/


Did you know?

If the ShortAnsFA is set up
outside a Teacher-Marked

Quiz, feedback will be
automatically generated

and immediately available
to students.

Fig. 1.7

Alternatively, teachers can also use the Short Answer Feedback Assistant (ShortAnsFA) in a
Teacher-Marked Quiz to guide students to formulate and share their hypotheses. The
ShortAnsFA generates the first draft of comments for students’ responses based on the
suggested mark scheme. Teachers can edit and build on the AI-generated comments before
either Unsubmitting the Quiz for students to improve their answers or Releasing the Quiz to
return the feedback to students if no major edits are needed. 

Upon receiving feedback from the ShortAnsFA (Fig. 1.7), students whose quiz were
unsubmitted can reflect on their understanding and resubmit a refined hypothesis. 

Click on the picture for a larger view.

PEDAGOGICAL AFFORDANCES:
Simulation software / Virtual labs provide a controlled digital environment for
students to plan and design investigations that might not be practical or possible
given constraints of the school science laboratory. 
Subgroups and Differentiated Access can be used to meet the diverse needs of
students. Subgroups afford teachers the flexibility to organise students based on their
interests, readiness, or learning profiles. By offering differentiated access for each
Subgroup, students stay focused and motivated on their assigned tasks, helping
them review learning and co-construct ideas. 
Team Activities and Google Meet links enable meaningful peer interactions and
enhance collaboration among students, seamlessly integrating synchronous and
asynchronous learning, facilitating learning together. 
The ITT allows students to document their learning, make their thinking visible and
comment on their peers’ responses. It also allows students to collaborate with one
another. 
Populating axes and tables helps students to organise and represent their data.
Providing students with immediate and personalised feedback using the ShortAnsFA can
also shorten the feedback loop, enabling students to quickly identify mistakes,
strengthen understanding and apply the concepts to scientific investigations.

 Additional tips for using
ShortAnsFA

Did you know that you can use a
slash to indicate alternative

answers for the same point? Be
sure to leave a space before and

after the slash.
 

Click this link to find more tips
on writing suggested answers

for ShortAnsFA.
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https://drive.google.com/file/d/1pipxYo_EHJ-WWVdSX2V_fIgFbCBQMecU/view?usp=drive_link
https://www.learning.moe.edu.sg/teacher-user-guide/assess/add-short-answer-feedback-assistant/
https://www.learning.moe.edu.sg/teacher-user-guide/assess/create-quizzes/
https://www.learning.moe.edu.sg/teacher-user-guide/assess/unsubmit-teacher-marked-quizzes-or-questions/
https://www.learning.moe.edu.sg/teacher-user-guide/assess/release-teacher-marked-quizzes/
https://www.learning.moe.edu.sg/files/Marcomms/Feature%20Highlights/shortansfaposter.pdf


How can I support my students in developing self-regulation in practical lessons? 

Teachers can use SLS functions to promote student autonomy, developing self-regulated
learning in practical lessons. Teachers can first add Split-page Media (Fig. 2.1) to break down
practical demonstrations into images or bite-sized videos distributed across paginated
activities (Fig. 2.2). Transcript for videos (Fig. 2.3) can be generated to assist students in
following practical demonstrations more effectively. This approach supports inclusivity and
accessibility, allowing students to reinforce learning with written text, benefiting diverse
learners. To scaffold learning, teachers can add videos or images alongside text or SLS
components using 2-Column Display (Fig. 2.4). Teachers can provide further scaffolds by
inserting Tooltips or placing optional hints in the Accordion Display.

Teachers can add Multiple-Choice Questions (MCQ) to encourage students to self-assess their
learning progress (e.g., using success criteria or "Traffic Light" system). These questions can
be set such that they do not require correct answers, as they are intended to gather students'
sentiments. This allows teachers to gauge their students' level of confidence (Fig. 2.5).
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Fig. 2.3 Fig. 2.4

Fig. 2.2Fig. 2.1

Fig. 2.5

The SLS module can be
assigned as a pre-lesson

activity to familiarise
students with the practical
tasks and as a post-lesson
activity for reviewing and

revising the tasks.

Alternatives

Investigating (W1 - W4)

https://www.learning.moe.edu.sg/teacher-user-guide/author/add-split-page-media/
https://www.learning.moe.edu.sg/teacher-user-guide/author/insert-transcript-for-video-audio/
https://www.learning.moe.edu.sg/teacher-user-guide/author/add-display/
https://www.learning.moe.edu.sg/teacher-user-guide/author/insert-tooltips/
https://www.learning.moe.edu.sg/teacher-user-guide/author/add-display/
https://www.learning.moe.edu.sg/teacher-user-guide/author/add-multiple-choice-questions/
https://drive.google.com/file/d/1TdLduADjhryTuPl4lSq14v6kWi0VfHwZ/view?usp=sharing
https://drive.google.com/file/d/1SllHbsafwyGf0_vbH33qSFqtN3t4Pv0e/view?usp=sharing
https://drive.google.com/file/d/1orz6deOfveJgD8WhSufC84Y1tf3aomEL/view?usp=sharing
https://drive.google.com/file/d/1jEgSb8Z_D65AkjbjPrk5hdBA-1_UcEmb/view?usp=sharing
https://drive.google.com/file/d/1w5rEQCToaS-_tqUxfMwJZHMI9c8GNBIf/view?usp=sharing


Click on the pictures for a larger view.

Fig. 2.6 Fig. 2.7

Fig. 2.8 Fig. 2.9

Want to learn about other strategies
to help students develop self-

regulation skills for practical work? 

 Additional tips on the use of
SLS to support students in

practical lessons

To explore resources and sample
lessons in the Community Gallery, 
click here for Chemistry resources

and here for Biology resources.

PEDAGOGICAL AFFORDANCES:
Splitting practical demonstration videos into bite-sized snippets can help students follow
instructions better and enhance engagement by providing timely guidance as they
perform tasks. Encouraging students to add notes to videos helps them monitor their
own learning. 
The 2-Column Display presents complementary content simultaneously, allowing
students to see the videos and instructions side-by-side, which provides greater clarity
to students as they carry out their tasks. 

Bite-sized, replayable videos provide visual references that help students follow instructions
more easily and maintain engagement during tasks. Students can Add Notes to Video at
specific timestamps (Fig. 2.6) to either ask a question or add notes for future reference. These
annotations can then be viewed and commented on by teachers. These resources allow
students to learn at their own pace and revisit demonstrations as needed. 

Students can be encouraged to cultivate active thinking with step-specific questions within the
experimental procedure. Students can access additional information or guidance by
hovering over the Tooltip to better understand the purpose behind each practical step.
Additional hints using Accordion Display (Fig. 2.7) facilitate self-regulated learning and help
familiarise students with the experimental task. Students can keep a record of key experimental
observations by Uploading Media (Fig. 2.8), which supports them in their review of the
experimental tasks and results during and after the practical lesson. In addition, students can
refer to the images of expected visual observations via suggested answers (Fig. 2.9) to self-
monitor, provide assurance, and guide corrective actions during the practical lesson.
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https://drive.google.com/file/d/1DKkB-Dzmn2ET0g4su78N44UiYmNPZJjj/view?usp=sharing
https://drive.google.com/file/d/1-OyiHLD2FwdGgDcsvkgpp3b-Hh1Yix7O/view?usp=sharing
https://drive.google.com/file/d/1Y8WRcehIg3aZzkQ5-n0OK1hwBiP1Zgkb/view?usp=sharing
https://drive.google.com/file/d/1KHcTS_SaMbS9OQfRVChHlPKds-wcRo8f/view?usp=sharing
https://www.opal2.moe.edu.sg/csl/content/perma?id=54452
https://www.opal2.moe.edu.sg/csl/content/perma?id=54447
https://www.learning.moe.edu.sg/student-user-guide/self-study/add-notes-to-audio-or-video/
https://www.learning.moe.edu.sg/student-user-guide/assess/upload-file/


How can I help my students effectively communicate their ideas, substantiate
their arguments with evidence, and evaluate their peers' explanations, so as to

provide constructive feedback?

Students express their choice in the Poll and articulate their reasoning supported with evidence
in the ITT. This helps to facilitate idea exchange among peers and develop a deeper
understanding of the topic. 

Students can replay the videos as needed before responding to the MCQ, which then offers
them instantaneous automated feedback.

Teachers can start the lesson using a Poll to activate students’ prior knowledge followed by
an Interactive Thinking Tool (ITT) with pre-populated prompts to guide students in
substantiating their claim with evidence and reasoning (Fig. 3.1).

A Video can be included to help students observe a chemical reaction at the macroscopic level,
and a Multiple-Choice Question (MCQ) can be added to assess their understanding (Fig. 3.2).

 Fig. 3.1  Fig. 3.2

Click on the pictures for a larger view.
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https://www.learning.moe.edu.sg/student-user-guide/assess/attempt-a-poll/
https://www.learning.moe.edu.sg/student-user-guide/assess/attempt-an-interactive-thinking-tool-component/
https://www.learning.moe.edu.sg/student-user-guide/assess/attempt-a-multiple-choice-question/
https://www.learning.moe.edu.sg/teacher-user-guide/collaborate/add-a-poll/
https://www.learning.moe.edu.sg/teacher-user-guide/collaborate/add-an-interactive-thinking-tool/
https://www.learning.moe.edu.sg/teacher-user-guide/discover/add-existing-media-objects-from-resources/
https://www.learning.moe.edu.sg/teacher-user-guide/discover/add-existing-media-objects-from-resources/
https://www.learning.moe.edu.sg/teacher-user-guide/author/add-multiple-choice-questions/
https://drive.google.com/file/d/1UeiW0ELa64Nh2xqepGKfY8VlK8UU8GUl/view?usp=drive_link
https://drive.google.com/file/d/17R3yt4OF5JUkAzAJ8eCC4QT_tPJRKZYZ/view?usp=drive_link


Evaluating and Reasoning (W5 - W6)

A simulation can be embedded in SLS to enable students to visualise the interactions at the
sub-microscopic level during a chemical reaction (Fig. 3.3). This representation of abstract
concept helps students to refine their own understanding.

To help students think more critically, teachers can include a table within the pre-populated
response in a Free-Response Question (FRQ) to structure students’ reflections and guide them
to describe/record their observations, translating what they see at the sub-microscopic level
into symbolic representation (Fig. 3.4). 

Teachers and students can use symbols and conventions to create chemical notations and
write chemical equations to communicate their ideas, solutions and justification using
ChemType (Fig. 3.5). ChemType supports handwritten input which are auto-translated to
computer notations.
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 Fig. 3.3  Fig. 3.4

 Fig. 3.5

https://www.learning.moe.edu.sg/teacher-user-guide/discover/embed-whitelisted-websites/
https://www.learning.moe.edu.sg/teacher-user-guide/author/add-free-response-questions/
https://www.learning.moe.edu.sg/teacher-user-guide/author/insert-mathematical-or-chemical-equations/
https://docs.wiris.com/mathtype/en/mathtype-integrations/mathtype-web-interface-features/handwritten-input.html
https://drive.google.com/file/d/1CEr6FZWONTlt3CoEKVIfwr-3iV--knHo/view?usp=drive_link
https://drive.google.com/file/d/1hqxn-T6DljMD6zZUSfw30fRNCg70GAHF/view?usp=drive_link
https://drive.google.com/file/d/1EzsUjS1UApKLxch3n3vZ5H8lVSlZ55rC/view?usp=drive_link
https://drive.google.com/file/d/1liY-PFGhcxMwtekVavvLo6ZpkDz3LjF-/view?usp=drive_link


Evaluating and Reasoning (W5 - W6)

Students have a choice to type, draw or upload images/videos to articulate their ideas,
understanding and explanations (Fig. 3.7) when responding to the ITT. They can review their
peers’ explanations and provide Comments. This enables students to refine their knowledge,
drawing on scientific concepts and evidence to evaluate their claims (Fig. 3.8). By collectively
improving their ideas through respectful discussions, students synthesise these ideas and learn
together.

Alternatives

Using Forum and
Discussion promotes the
sharing and exchange of

perspectives.

Using a 2-Column ITT with pre-populated prompts (Fig. 3.6a), students record their explanations
and substantiate them with evidence (Fig. 3.6b). Teachers can guide students in providing
constructive peer feedback (e.g., sentence starters), which can in turn help students refine
their explanations (Fig. 3.6c). 

 Fig. 3.7  Fig. 3.8

 Fig. 3.6c

 Fig. 3.6a  Fig. 3.6b

Do you know 
apart from text responses,
students can express their

views in different modes, e.g.,
Drawings, Uploading files  or

even Audio recording? 

DI by Product

Click on the pictures for a larger view.

PEDAGOGICAL AFFORDANCES:
Integrating various forms of media, such as images, videos, and interactive elements
enhances the learning materials. Each mode/representation highlights different aspects of
a concept, bringing clarity to the student.
Using tools like ChemType to input chemical notations, allows students to express their
observations more precisely and with the appropriate representation. 
Allowing students to choose their preferred mode to express their ideas and reasoning
within scientific contexts is an important process to enable them to take ownership of
their learning and to communicate effectively.

Pg 11

https://www.learning.moe.edu.sg/student-user-guide/assess/attempt-an-interactive-thinking-tool-component/
https://drive.google.com/file/d/17S-p4ymlcssPxt63--XVg8ns6EuLB4Zd/view?usp=drive_link
https://drive.google.com/file/d/1pU-R58ojLlQu5TNPRyh8HlBPbrIC_Ndh/view?usp=drive_link
https://drive.google.com/file/d/15Wp_E5tisZXZUkcMcVg3wewA6cejWyvf/view?usp=drive_link
https://drive.google.com/file/d/1LA46txHfbNKr63f8QUGArXV60znF16PG/view?usp=drive_link
https://drive.google.com/file/d/1-pY0rLS-Ilq7klPunx2U5EIPI_IkoL7R/view?usp=drive_link
https://drive.google.com/file/d/1liY-PFGhcxMwtekVavvLo6ZpkDz3LjF-/view?usp=drive_link
https://www.learning.moe.edu.sg/student-user-guide/collaborate/access-the-forum/
https://www.learning.moe.edu.sg/teacher-user-guide/collaborate/add-a-discussion/
https://www.learning.moe.edu.sg/student-user-guide/assess/insert-drawing/
https://www.learning.moe.edu.sg/student-user-guide/assess/upload-file/
https://www.learning.moe.edu.sg/student-user-guide/assess/attempt-an-audio-response-question/


How can I support my students in mathematical reasoning in science, enabling
them to provide arguments that are well-substantiated? 

Click on the pictures for a larger view.

Teachers can Add Multi-Part Questions (Fig. 4.1) to guide students to substantiate their
arguments with clear justification using mathematical calculations. Feedback Assistant -
Mathematics (FA-Math) can be added to the Free-Response Question (FRQ) (Fig. 4.2) to provide
automated line-by-line feedback, and teachers can customise hints and feedback to offer
varying degrees of scaffolding for students. This approach ensures that students
demonstrate their understanding through step-by-step problem-solving before moving on to
evaluate and reason their conclusions. 

FA-Math can generate randomised questions based on the same stem, exposing students to
a variety of questions on the same concept. Teachers can leverage a wide variety of
Mathematical question types within FA-Math. For example, questions involving graphs (Fig. 4.3)
enable students to communicate their reasoning visually, which is particularly effective for
explaining specific science concepts. Through reviewing the errors made by the students,
teachers can identify misconceptions that students may have and provide targeted feedback
to help them progress in their learning. 

 Fig. 4.2  Fig. 4.3

Did you know that 
you can set FA-Math to
provide immediate or

delayed feedback based
on students' answers by

checking and unchecking
this option? 

DI by Process

 Fig. 4.1

 Additional tips when setting
science questions in FA-Math

You can break tasks into smaller
parts and set accuracy or units as
needed when setting up science

questions in FA-Math. 

You can learn more in this FA-
Math resource link.
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https://drive.google.com/file/d/1rOednuK38CjYYwr_7WzlBpOG42U1THHU/view?usp=sharing
https://drive.google.com/file/d/1zM3PXOHcrpiQz-KyxRjZrMsELHYYxZe2/view?usp=sharing
https://drive.google.com/file/d/1ZTVBjVBWWmqobQnPMJ5VgdYBpsU8-wsz/view?usp=sharing
https://drive.google.com/file/d/1qMeZrNWfYaBXxf260ORCUxrId6SBcBEu/view?usp=sharing
https://www.learning.moe.edu.sg/teacher-user-guide/author/add-multi-part-questions/
https://www.learning.moe.edu.sg/teacher-user-guide/assess/add-mathematics-feedback-assistant/
https://www.learning.moe.edu.sg/teacher-user-guide/assess/add-mathematics-feedback-assistant/
https://www.learning.moe.edu.sg/teacher-user-guide/author/add-free-response-questions/
https://help.algebrakit.com/


Evaluating and Reasoning (W5 - W6)

PEDAGOGICAL AFFORDANCES:
FA-Math provides immediate feedback, scaffolding students' understanding during
multi-step problem solving and ensuring they remain on the correct path as they progress
through questions. This timely feedback enables students to promptly address
misconceptions or errors in their reasoning and thus enhance their mathematical and
scientific reasoning skills. In addition, this process fosters the development of more
reflective and independent learners.

When facing difficulties, students can access the hints (Fig. 4.4) which will assist them in
progressing through problems. FA-Math provides line-by-line feedback (Fig. 4.5), enabling
students to promptly correct mistakes and improve the accuracy in their answers.
Students can use the Handwriting function for diagrams and workings when solving science
calculation questions for Multi-Step problems in FA-Math (Fig. 4.6 and Fig. 4.7). After solving the
calculation questions, students can proceed to evaluate their results and provide arguments
that are well-substantiated by accurate calculations and clear reasoning in the subsequent
questions (Fig. 4.8).
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 Fig. 4.5  Fig. 4.6 Fig. 4.4  Fig. 4.7

 Fig. 4.8

You can click here to find this
Chemistry module on mole concept

that uses FA-Math, on the SLS
Community Gallery (CG). 

Resources on SLS

Did you know there are other Science
modules available with FA-Math enabled
in the CG? Click here to find out how to

search for them effectively.

https://www.learning.moe.edu.sg/student-user-guide/assess/about-mathematics-feedback-assistant/
https://drive.google.com/file/d/19C2FDOQksQgsfMklek7or39-ZdZjfp1V/view?usp=sharing
https://drive.google.com/file/d/1P1yNs6J7hK968WkTRp15X5xDnC4374uw/view?usp=sharing
https://drive.google.com/file/d/1zBlgd0tFRvCjMYOPW9G1zPn1dcM-gteb/view?usp=sharing
https://drive.google.com/file/d/1pd6lJjsM3uiCi5pH5Q4OLy-uwdHwAoA_/view?usp=sharing
https://drive.google.com/file/d/1Yz8LKmRurAviSyMFyjpj9lInKRDiyiH6/view?usp=sharing
https://vle.learning.moe.edu.sg/community-gallery/lesson/view/79ce60b8-3e09-4a34-9365-1ad4a38a026f/page/75294792
https://drive.google.com/file/d/1rnaHSo4pFFfHWXpaegwRI-U2s0vWy9Nh/view


How can I use models to help my students describe and explain
natural phenomena?

Teachers can spark curiosity by embedding YouTube Videos of an interesting natural
phenomenon (e.g., floating city video) and providing a scientific explanation for the occurrence. 

Teachers can Search for Resources and Star Resources from MOE Library or Community
Gallery, Insert Media Objects like pictures and videos, or embed simulations from Whitelisted
Websites. These resources, accompanied by guiding questions in the Accordion Displays      
(Fig. 5.2), can be used to teach students about models (e.g., the Ray Model of Light).

Did you know that you can
set the preferred start and

end times for video
playback? Visual chunking
helps students understand

and process information
quickly and clearly.

 Fig. 5.1

Chunking - as a scaffold

Click on the picture for a larger view.
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By using the "See-Think-Wonder" template from the Interactive Thinking Tool (ITT) (Fig. 5.1),
teachers can encourage students to observe, interpret, and ask questions about the
phenomenon. Students’ metacognitive skills are enhanced when they connect their
observations with personal experiences and prior conceptions. By interpreting these
connections and generating thoughtful questions, students develop deeper insights, allowing
them to generate well-supported explanations for the natural phenomenon.

Using the Accordion Display feature (Fig. 5.3), students can view the ray model information one
section at a time, preventing them from feeling overwhelmed and aiding concentration.

Fig. 5.2

Accordions Display
feature

The Accordion Display
can be used to

present key concepts,
helping students

focus and reducing
cognitive load.

Fig. 5.3

Did you know that the
MOE Library offers many

useful simulations and
interactive tools that you
can use when designing

your lessons?

Click on the pictures for a larger view.
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https://www.learning.moe.edu.sg/teacher-user-guide/author/embed-youtube-videos/
https://www.learning.moe.edu.sg/teacher-user-guide/discover/search-for-resources/
https://www.learning.moe.edu.sg/teacher-user-guide/organise/star-resources/
https://www.learning.moe.edu.sg/teacher-user-guide/author/insert-media-objects/
https://www.learning.moe.edu.sg/teacher-user-guide/author/add-display/
https://www.learning.moe.edu.sg/teacher-user-guide/discover/search-for-resources/
https://www.learning.moe.edu.sg/teacher-user-guide/author/embed-youtube-videos/
https://www.learning.moe.edu.sg/teacher-user-guide/author/embed-youtube-videos/
https://drive.google.com/file/d/12BxQtD2a9qs4wo3bDiVZPevSZHrZLIz4/view?usp=sharing
https://www.learning.moe.edu.sg/teacher-user-guide/collaborate/add-an-interactive-thinking-tool/
https://drive.google.com/file/d/1ChOivBU2Hqoz4N1BfG-58TG1_HtKVUPV/view?usp=sharing
https://drive.google.com/file/d/1PKscfDUxFylX3irw_mtnwE5bO08nneRQ/view?usp=sharing
https://vle.learning.moe.edu.sg/search?keyword=simulation&location=MOE&resource=MEDIA&resourceType=1,2,3,4&subject=&level=
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Teachers can introduce another scientific phenomenon (e.g., a mirage on the road) for
students to apply their understanding of the model to explain this phenomenon. This can
be done using Free-Response Questions (FRQ) (Fig. 5.6) with minimal scaffolds provided. 

Fig. 5.6

Did you know that for
Free-Response Questions,

you can include the
recommended time and
response size best suited

for the question?

 Additional tips when using
Free-Response Questions

Teachers can use the  ITT to engage students collaboratively to formulate an explanation for
the observed phenomena (Fig. 5.4). Answering frames (e.g., “Premise-Reasoning-Outcome,       
P-R-O” frame) can be included to help students formulate their explanation (Fig. 5.5).

Click on the picture for a larger view.

Fig. 5.4 Fig. 5.5

Click on the pictures for a larger view.

PEDAGOGICAL AFFORDANCES:
Technologies such as video can engage students by providing visual and dynamic
representations of scientific phenomena making abstract ideas more concrete and
cohesive.
Teachers have access to a wide variety of resources in SLS including videos, simulations,
interactive models, and explanatory texts that can meet various learning needs.
Technology enables students to visualise scientific models through simulations,
increasing their understanding of the concept.

Students can negotiate diverse ideas and refine their understanding as they work towards
a collective understanding. 
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https://www.learning.moe.edu.sg/teacher-user-guide/author/add-free-response-questions/
https://drive.google.com/file/d/1SZ-3IiArYE-PLqIA3Mioo3g_gzvISwN0/view?usp=sharing
https://www.learning.moe.edu.sg/teacher-user-guide/author/add-free-response-questions/
https://www.learning.moe.edu.sg/teacher-user-guide/collaborate/add-an-interactive-thinking-tool/
https://drive.google.com/file/d/1pxPT_H29rseaxtugItFeUyeCyybEO4sZ/view?usp=sharing
https://drive.google.com/file/d/19D1yNHmhr6HCO-8XBXlg11jDxPTtBtPF/view?usp=sharing


How can I help my students apply metacognitive principles—awareness, monitoring,
and evaluation—to enhance their critical thinking when developing explanations

and solutions for scientific issues?

Teachers can effectively use the Short Answer Feedback Assistant (ShortAnsFA) with rubrics to
guide students in developing critical thinking skills. Populating ShortAnsFA with criteria and
band descriptors (Fig. 6.1) enables it to gauge students’ levels of proficiency and provide
meaningful feedback to support students in progressing along levels of achievements.

After students submit their responses, ShortAnsFA evaluates them based on the rubrics,
providing targeted feedback that raises students' awareness by outlining what their
responses include and/or lack, helping them understand key strengths and/or gaps in their
answers. This also supports students in monitoring by providing suggestions to extend their
explanations and encouraging them to analyse and deepen their thinking. 

Teachers can also leverage the Data Assistant (DAT) to analyse student responses by
identifying patterns to group students by their proficiency in meeting rubric criteria (Fig. 6.2).
Teachers can provide more personalised comments to address specific needs, such as
constructing evidence-based explanations. This approach ensures feedback is actionable,
helping students refine their critical thinking and problem-solving skills in scientific
contexts.
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Click on the pictures for a larger view.

Fig. 6.1

You can click here to find
this module on Using SLS to

develop Critical Thinking
through Issues in Science
(Sec) [Toolkit for CAIT]). 

Resources on SLS

Fig. 6.2
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https://www.learning.moe.edu.sg/teacher-user-guide/assess/add-short-answer-feedback-assistant/
https://www.learning.moe.edu.sg/teacher-user-guide/assess/analyse-students-responses-with-data-assistant/
https://drive.google.com/file/d/1uGWXqtQJUOmplUfVYR_d_w3cw1Kk0oyt/view?usp=sharing
https://for.edu.sg/caitsls-sci
https://drive.google.com/file/d/1RSLXKHnfXhCvv9VMGl3ia0NsW0mgF07k/view?usp=drive_link
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Subsequently, teachers can prompt students to evaluate their responses based on the
feedback. This encourages them to reflect on and assess the quality of their reasoning before
submitting refined responses in a separate Free-Response Question (FRQ) (Fig. 6.3). Teachers
can choose to hide the rubrics in this FRQ to draw students’ attention to understand, then
act on the feedback provided in their previous attempt. 

Teachers can include a metacognitive reflection question (Fig. 6.4) to help students be more
aware of their gaps in learning, and help teachers track and evaluate their learning.

Resource for rubrics template

Did you know there are rubrics aligned to
learning goals and developmental milestone for
emerging 21CC that can serve as starting points
for you to build and/or adapt according to the

learning objectives of the lesson?

Click on the pictures for a larger view.

Issues in Science rubrics Reflection rubrics

Fig. 6.3

Fig. 6.4

Sample rubrics are provided to develop
critical thinking through issues in science.
The feedback categories include Relating
Science-Technology-Society-Environment,

Question-type-specific Feedback, and
Metacognition for Reflection.

https://www.learning.moe.edu.sg/teacher-user-guide/author/add-free-response-questions/
https://www.learning.moe.edu.sg/teacher-user-guide/author/add-rubrics-to-audio-and-free-response-questions/
https://drive.google.com/file/d/1OOba8cb6KI-30uKgBFg-K_B1uX5LLVT2/view?usp=sharing
https://drive.google.com/file/d/1HaeY--VHB0UdcviXzBGEEH0QzVPSSEyp/view?usp=sharing
https://for.edu.sg/caitrubrics-sci
https://for.edu.sg/caitrubrics-sci
https://for.edu.sg/caitrubrics-sci
https://for.edu.sg/caitrubrics-sci
https://for.edu.sg/caitrubrics-sci
https://for.edu.sg/caitrubrics-sci
https://for.edu.sg/caitrubrics-sci
https://drive.google.com/file/d/1XT6vwp5uxxcof5PMexL2kjjBrC-FppIG/view?usp=sharing
https://drive.google.com/file/d/1wNe1MpVbghXHPt11HtCVx8F_1QZ3GpAu/view?usp=drive_link
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PEDAGOGICAL AFFORDANCES:
Embedding rubrics (e.g., the 21CC-aligned rubrics) in ShortAnsFA enhances students'
metacognitive skills and critical thinking by providing customised feedback. DAT
complements ShortAnsFA by providing teachers with quick insights into students’
responses, enabling timely and targeted feedback. The feedback prompts students to
consider alternative models and explanations, reflect on their thought processes,
and refine their explanations and solutions.
This process promotes deeper thinking and helps students become more self-
directed in refining their answers.

Click on the pictures for a larger view.

The criteria and band descriptors (Fig. 6.5) in the rubrics provided guide students to think
critically when constructing explanations and designing solutions to solve issues in science.

Students are encouraged to reflect on the feedback provided (Fig. 6.6) for their responses by
the Short Answer Feedback Assistant (ShortAnsFA) to identify areas for improvement. If further
clarification of the feedback is needed, they are then encouraged to discuss the feedback with
their peers and teachers. Allowing students to revise their answers based on feedback enables
them to demonstrate their learning through self-evaluation and make measurable
improvements in their work.

Fig. 6.6

Fig. 6.5

https://drive.google.com/file/d/1qgNOG_o4_Thi-ra5lruN-vBjhmxMpm97/view?usp=sharing
https://www.learning.moe.edu.sg/student-user-guide/assess/about-short-answer-feedback-assistant/
https://drive.google.com/file/d/1CVhStnxHiXA-8BIgisun7KLhO6wnOk5f/view?usp=sharing


Share your feedback!

https://go.gov.sg/guidefeedback

