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The features in Chalk are grounded in evidence-based cognitive and learning science
principles. This whitepaper outlines how each of Chalk’s key features — ,FRQ6WRU, 9LVXDO
. HZRWGV * WDSKIF 2 WDQWVHY +H DIRQV &RQFUHW ( [ DP S®N and 6 \RUY ERDUGV—
aligns with robust research on learning, especially the work of 5 IFKDW0 D\ HJEach feature
is designed to improve understanding and memory by leveraging cognitive theories such as
" XDO&RGEQ) 7KHRY, &RIQWYH/ RDG 7KHRUY, 6 FKHP D7KHRY, and 0 D\ HYV &RJ QWYH
7KHRU RI 0 XGAP HAD/ HDUWIQJ. Academic research and meta-analyses have
demonstrated significant benefits (often with large effect sizes) for these approaches,
especially in helping diverse learners and students with Special Educational Needs and
Disabilities (SEND) to learn more effectively.

Table 1 summarizes some key research findings underlying Chalk features:

91VXDO Dual Coding; Words DQGEmages improve transfer vs. words
s WAREY Pre-teaching alone (d = 1.39) See Mayer, 0 X@0 HAD/ HOWIQ)
and _KIOKDYDLEG HGX
Supports pre-teaching effect (Effect size d = 0.85,
median across 5 studies) from .0 X@0 HAD / HOWIQJ
6 \RY ERDUG Dual Coding; Words DQGEmages improve transfer vs. words
(pictures with Modality (audio vs | alone (d = 1.39 - median across 11 studies.) See
narration, text); Segmenting; | Mayer, .0 X0 HAD/ HOWQIQJand _KIOKDWYDUS HGX
segmented) Coherence
Narrated visuals > on-screen text visuals (“modality
effect”, d = 1.02 - median across 17 studies)
0 XY HAD/ HDWIQ)
Segmenting a narrated animation into chunks
improves retention/transfer (d = 0.98 - median
across 3 studies) 0 XU0 HAD/ HOLQQJ
+HDIRQ Generative There is strong evidence from Tversky into the
& ROFHSW) DS Activity Principle, | positive effects on retention and transfer for
Schema Building; | students constructing concept maps. See 0 IOG10
( OERIDIR) 0 RWRQand Mayer on the I HCHIDIWYH $ PYIW
(making 3 UCHSEN 6 WG $ PYIAV 7 KDW RAMU* HCHUDWYH
connections) / 1 * UDSKIE 2 \J HJ



https://psych.ucsb.edu/people/faculty/richard-mayer
https://app.chalklearning.io/tools/visual-keywords
https://app.chalklearning.io/tools/visual-keywords
https://www.cambridge.org/highereducation/books/multimedia-learning/FB7E79A165D24D47CEACEB4D2C426ECD#overview
https://hilt.harvard.edu/wp-content/uploads/2018/08/HILT_SpeakerSeries_Mayer_background_reading.pdf#:~:text=much%20%20%20%20better,example
https://www.cambridge.org/highereducation/books/multimedia-learning/FB7E79A165D24D47CEACEB4D2C426ECD#overview
https://app.chalklearning.io/studio
https://www.cambridge.org/highereducation/books/multimedia-learning/FB7E79A165D24D47CEACEB4D2C426ECD#overview
https://hilt.harvard.edu/wp-content/uploads/2018/08/HILT_SpeakerSeries_Mayer_background_reading.pdf#:~:text=much%20%20%20%20better,example
https://www.cambridge.org/highereducation/books/multimedia-learning/FB7E79A165D24D47CEACEB4D2C426ECD#overview
https://www.cambridge.org/highereducation/books/multimedia-learning/FB7E79A165D24D47CEACEB4D2C426ECD#overview
https://app.chalklearning.io/tools/hexagons
https://app.chalklearning.io/tools/hexagons
https://www.learningscientists.org/blog/2016/7/7-1
https://www.learningandthebrain.com/blog/mind-in-motion-how-action-shapes-thought-by-barbara-tversky/
https://www.learningandthebrain.com/blog/mind-in-motion-how-action-shapes-thought-by-barbara-tversky/
https://mayerlab.psych.ucsb.edu/research/generative-learning-activities-improve-understanding-lessons?utm_source=chatgpt.com
https://mayerlab.psych.ucsb.edu/research/generative-learning-activities-improve-understanding-lessons?utm_source=chatgpt.com
https://journals.sagepub.com/doi/10.1177/0735633119865554
https://journals.sagepub.com/doi/10.1177/0735633119865554

4 XHWRAQ] (Use of concept map Graphic
organiser improves comprehension and retention)

See . DD F* DIV H SOCOURQf how to use

hexagons.

Also see:

1RYDN - ' &DxDV $ - (2006). 7KH7KHRY
8 QCHB®IQ] & ROFHSW) DSV DOG + RZ \R & ROAMKFW
DQG8 W 7KHP

6 D® Hy Q HWDO(2019). _.QYHMNI DI P XTI HAD
HIHAW RQ FRQEHSWP DS OXE

7THRKCQRRI\ 6 RAHW

Even the brain may encode conceptual

relationships spatially (1O J UG O\NH GHZ RUNY

suggesting hexagonal concept-mapping aligns with
natural cognition (though there is no evidence that
this is the reason it has positive learning effects).

Also see _Z RN RQ HDERUDWRO

* DSKIF
2 UDAVHU

Schema Theory;
Ausubel’s
Meaningful
Learning
(Advance
Organizers)

Graphic organiser interventions show large effects
for learners with disabilities (e.g. G=1.05in
science outcomes) DSSV DVKD RU

Also see:

6\¥G $ PV 7 RWMU* /

1 * IDSKIE2 U HJ 4

(Use of concept map Graphic organiser improves
comprehension and retention)

Also see:

1RYDN - ' &DxDV $ - (2006). 7KH7KHRY
8 QCH®IQ) & ROFHSW) DSV DOG + RZ \R & ROAMKFW
DQG8 VH7KHP

6 D® Hy Q HWDO(2019). . QYHMMI DI P XTI HAD
HIHAW RQ FRQEHSWP DS OXE

7HRKORBRI\ 6 RAHW

Concreteness
Effect;

& ROAUHWM LQIRWP DURO LV UHP HP EHHG P RUH HDVO

3DYR $ : DOK 0  URQV 7

& RFUAMQHW HIHFWRQP P RY : KHQDQGZK\ "
- RXUDCR! ([ SHUP HQBCB A FKRBJ\  / HDLQIQ)

0 HPRY DQG&RIQURQ

$OR 6 HHYRXARQ . RQ&ROFUHWM ([ DP SBV

Elaborative;
schema building

Statistically significance difference between use of
Frayer model compared to those not using Frayer



https://journals.sagepub.com/doi/10.1177/0735633119865554
https://www.teachwire.net/news/concept-maps-humanities/
https://cmap.ihmc.us/publications/researchpapers/theoryunderlyingconceptmaps.pdf
https://cmap.ihmc.us/publications/researchpapers/theoryunderlyingconceptmaps.pdf
https://cmap.ihmc.us/publications/researchpapers/theoryunderlyingconceptmaps.pdf
https://www.uv.es/lasalgon/papers/EAIT-D-19-00136_R1acceptedsanchizetal.pdf
https://www.uv.es/lasalgon/papers/EAIT-D-19-00136_R1acceptedsanchizetal.pdf
https://www.uv.es/lasalgon/papers/EAIT-D-19-00136_R1acceptedsanchizetal.pdf
https://searchit.libraries.wsu.edu/discovery/fulldisplay?docid=cdi_pubmedcentral_primary_oai_pubmedcentral_nih_gov_5248972&context=PC&vid=01ALLIANCE_WSU:WSU&lang=en&adaptor=Primo%20Central&tab=default_tab&query=null%2C%2CIBRO&facet=citing%2Cexact%2Ccdi_FETCH-LOGICAL-c501t-5ef4513a03f75e1badbaf2f8f301271a9014516f276791400e6efdd87c4a98703&offset=0#:~:text=Organizing%20Conceptual%20Knowledge%20in%20Humans,a%20similar%20fashion%20to%20space
https://www.learningscientists.org/blog/2016/7/7-1
https://app.chalklearning.io/studio
https://app.chalklearning.io/studio
https://apps.asha.org/EvidenceMaps/Articles/ArticleSummary/716e5fa7-dc77-4701-9473-2990bcc56677#:~:text=reading%20text%20passages%2C%20attending%20to,and%20semantic%20feature%20analysis%20demonstrated
https://journals.sagepub.com/doi/10.1177/0735633119865554
https://journals.sagepub.com/doi/10.1177/0735633119865554
https://cmap.ihmc.us/publications/researchpapers/theoryunderlyingconceptmaps.pdf
https://cmap.ihmc.us/publications/researchpapers/theoryunderlyingconceptmaps.pdf
https://cmap.ihmc.us/publications/researchpapers/theoryunderlyingconceptmaps.pdf
https://www.uv.es/lasalgon/papers/EAIT-D-19-00136_R1acceptedsanchizetal.pdf
https://www.uv.es/lasalgon/papers/EAIT-D-19-00136_R1acceptedsanchizetal.pdf
https://www.uv.es/lasalgon/papers/EAIT-D-19-00136_R1acceptedsanchizetal.pdf
https://app.chalklearning.io/tools/concrete-examples
https://app.chalklearning.io/tools/concrete-examples
https://www.learningscientists.org/blog/2016/8/25-1#:~:text=Why%20do%20you%20need%20concrete,examples
https://unstoppablelearning.substack.com/p/how-to-teach-element-1-of-4-categoricals
https://app.chalklearning.io/tools/frayer

model for vocabulary acquisition.

See original paper (as well as _RKHYY

Peters, C. W. (1974). A comparison between the
Frayer model of concept attainment and the
textbook approach to concept attainment. 5 HDAQJ
5 HMHDUK 4 XDUMW®D  (2), 252-254.

Limitations:

The original Peters study wasn't thoroughly
described, making it difficult to determine whether it
met modern quality indicators for experimental
research. Additionally, despite widespread
anecdotal reports of the modern four-square
format's effectiveness, no research could be
identified that specifically tested this particular
format. However, there is consistent evidence
overall that Frayer models significantly improve
vocab acquisition.
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" XDO&RGAQI 7KHRU People learn better when information is presented in both verbal and
visual forms, because our brains have two complementary channels for processing
(verbal/auditory and visual). Presenting an IFRQ(picture) together with narration allows
learners to form mental images and verbal codes simultaneously, leading to stronger
memory traces through dual coding. Research by Paivio and others shows that humans
remember concrete images significantly better than words alone — in fact, pictures can be
about twice as memorable as words. By engaging ERWchannels (visual imagery and
auditory language), Icon Stories capitalize on our brain’s capacity to encode information in
multiple ways, resulting in deeper learning.
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https://www.researchgate.net/publication/379232836_Frayer_Model_on_Students'_Vocabulary_Acquisition
https://www.olicav.com/
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&RIQWYH 7KHRU RI 0 XGWP HGD/ HDUWJIQJ 0 D\ HU Mayer’s model (illustrated below)
similarly posits that people learn more deeply from a combination of pictures and words than
from words alone. In this model, narration (words) and images are processed in separate
working memory channels, then integrated to form coherent mental representations. Icon
Story aligns with Mayer’s P X HAD SUCHS® in 11 experimental comparisons, students
who learned from words-and-pictures outperformed those who learned from words alone on

problem-solving transfer tests, with a median effect size of G= 1.39. This is a substantial
improvement, highlighting the value of combined visual and verbal explanations.

0 RGDOW 3UQFLS®I 1 DUDWRQ RYHU7H W According to the modality effect, learners
understand multimedia content better when words are spoken aloud rather than presented
as on-screen text, especially if visuals are also present. The rationale is that spoken words
go through the auditory channel, leaving the visual channel free to process the images,
thereby distributing cognitive load. In contrast, displaying text alongside pictures overloads
the visual channel (since the learner must read the text and view the image with the same
modality). Empirical studies support this: for example, Moreno & Mayer (1999) found that
students given an animation with narration performed significantly better on transfer
guestions than those given the same animation with identical on-screen text captions. This
evidence directly underpins Chalk’s use of narrated icons instead of text: it reduces
unnecessary reading and splits information between auditory and visual channels, which is
especially helpful for students who struggle with reading (such as those with dyslexia or
other SEND reading difficulties). It's worth noting that there are boundary conditions — for
very complex technical terms or for deaf/hard-of-hearing learners, on-screen text might be
needed as a supplement. However, for most learning scenarios (and particularly for younger
learners or those with literacy challenges), narration plus imagery is the optimal combination.

6 HIP HQWQJ 3UQFLS® Icon Stories are presented in VHIP HQMbite-sized chunks) rather
than as one continuous stream of information. Research shows that people learn better
when multimedia lessons are broken into learner-paced segments instead of a continuous
presentation. Segmentation gives learners time to process one part of the material before
moving on, preventing cognitive overload. Mayer and Chandler (2001) demonstrated this
with an animation about lightning: students who could click “continue” after each short
segment understood the process better and solved transfer problems more successfully than
those who watched it as an unbroken animation. Some studies even report larger effects for
transfer when learners control pacing. Importantly, the benefits of segmentation tend to be
greatest for learners with lower prior knowledge or lower working memory capacity — in other
words, exactly the learners who often fall into the SEND category. By implementing
segmentation, Chalk’s Icon Story feature/ storyboard feature ensures that students who
process information more slowly or have memory/attention difficulties are not overwhelmed;
instead, they can digest each part of the story at their own pace.

In summary, the storyboard features leverage both image modality and also segmenting.
The research suggest that these effects are seen for all learners, but especially low prior
attainers or those with SEND. Chalk’s approach echoes the consensus of cognitive science
that Z HOGHWI QHG P X&¥ HAD(simple clear images + audio, no redundant text, paced in
segments) can dramatically enhance learning.
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Chalk’s 91lVXDQO H Z RUsVfeature augments key words or terms with simple visuals or icons.
For example, a difficult vocabulary word or concept is paired with a representative image or
symbol. This strategy is grounded in the P XOW HED HIH-Wa core idea from Dual Coding
Theory and Mayer’s principles): combining words and pictures yields superior learning
compared to words alone.

0 XGWP HAD ( ITHFW: RWGV  3LIRWWHY When learners see a visual alongside a keyword,
they can encode the concept in two forms — the verbal label DQGa visual representation.
Research consistently shows that such dual encoding improves both understanding and
memory. Mayer (2009) reports that across numerous experiments, students given
explanations with words and graphics performed much better (often with large effect sizes)
on transfer tests than those given only words. In one oft-cited example, students who
learned how a bicycle tire pump works from text plus illustrations were far more successful in
answering application questions than those who learned from text alone. The presence of
the visual “anchor” helps learners to RU DQJ Hinformation and form richer associations. As
Mayer explains, meaningful learning involves building connections between verbal and
pictorial mental models — exactly what visual keywords encourage.

From a cognitive load perspective, a picture can sometimes UWHSOFHengthy verbal
explanations, thus offloading processing. A single icon can cue a complex idea, reducing the
amount of text the learner must read and interpret. However, it’s crucial that the visuals are
clear and directly related to the keyword (to avoid extraneous load). Research on the

VLI QD@ SUQFLS®BIsuggests highlighting key information (in this case, via an image) helps
focus learner attention on the essentials. By turning keywords into memorable visual
symbols, Chalk is in effect “signaling” those concepts to the student’s brain.
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Graphic organisers, including concept maps, help students to organise their information, and
thus learning. The educational rationale for graphic organisers is grounded in $ XVXEHQV
WHRU Rl P HDQUQJ IXOPDUWIQJ, VFKHP DWHRU, and extensive research showing that such
organisers improve comprehension and recall by helping learners structure knowledge.
Extensive research by Tversky and Novak, referenced in Table 1, demonstrates the
educational power of graphic organisers and concept maps.

6 FKHP D 7KHRU DQG ( [ WD HG 6 FKHP DV In cognitive psychology, a schema is an
organised network of knowledge — essentially, how facts and concepts are interconnected in
the mind. Graphic organisers are often described as 3H W{DOHG VFKHP DV because they
visually mirror the networks and structures that experts have internally. By using a graphic
organiser, learners can begin to IRWP WHURZ Q VFKHP Dof the topic. According to schema
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theory, expertise comes from having information well-chunked into schemas; novices
struggle because they see facts in isolation. Graphic organisers help novices by showing the
EL) SIF\MWH- they highlight connections between pieces of information, which fosters
deeper processing (elaboration) and better retention. For example, a FRQFHSWP DSmight
show how a scientific concept links to examples, sub-concepts, and related ideas. This not

only aids initial understanding but also serves as a memory scaffold — when recalling, the
map’s structure helps trigger associated ideas (like a mental blueprint).

There is strong empirical evidence for the benefits of graphic organisers. A meta-analysis by
Nesbit & Adesope (2006) reviewed 55 studies on learning with concept maps and similar
node-link diagrams. They found a P RGHDW RYHD@H |H-\faverage J= 0.58) favoring
concept map use over traditional studying across a variety of subjects and education levels.
Students who created or studied concept maps had higher knowledge retention and transfer
on assessments than those who, say, read text or attended lectures without such organisers.
The benefits were seen in both recall of details and ability to apply or infer (transfer),
indicating that organisers improve meaningful learning, not just memorization.

Furthermore, research focusing on VAXGHQW Z I GDUIQ] GIVDEIDAHY /' has found
graphic organisers to be highly effective for this group. For instance, Dexter et al. (2011)
conducted a meta-analysis on using graphic organisers in science instruction for
adolescents with learning disabilities. They reported a @UJHmean effect size of ( 6 for
overall learning outcomes, and ES = 0.80 specifically for long-term retention (maintenance)
of science content. All types of organisers studied (semantic maps, flow charts, etc.) were
beneficial, suggesting that it is the general process of visually organising information that
helps LD students increase their comprehension and memory. Another comprehensive
analysis (Urton et al., 2025) looked at single-case studies and found graphic organiser
interventions consistently improved academic performance and sometimes behavior
outcomes for K-12 students with various disabilities. The organisers likely aid these students
by simplifying complex information, reducing working memory load (by offloading structure to
the page), and explicitly showing how ideas relate (which these students might not infer on
their own due to executive functioning weaknesses).

From a FRJQMWYH ®RDGstandpoint, graphic organisers reduce LQMOQVIF RDGby chunking
information into parts of a structure, and reduce H WDQHRXV ®RDGby eliminating the need for
learners to mentally construct the relationships from scratch — the relationships are laid out
for them. They also can increase JHJP DQH ®DG(productive effort for learning) as students
fill in or interpret the organiser, which is beneficial for schema construction. As one source
puts it, JUDSKIF RJDQ] HY SURYIGH D WWKRXUH IRUP RYIQ] GHZ IQRWP DWRQ IURP VKRWMUP
PHP RY IQR®Q WP P HP RU by facilitating organisation and integration.

Chalk ensures that learners aren’t just collecting disconnected facts but are seeing the
underlying framework of the knowledge. This is crucial for P HDQIQJ I XOBDUIQJ, which
Ausubel defines as relating new ideas to existing concepts in a non-arbitrary way. Graphic
organisers make learning P HDQQIIX®y making those relationships explicit.

In practice, educators using Chalk can either present ready-made organisers (to serve as
advance organizers or summary charts) or have students build their own (to engage them in
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actively structuring their knowledge). Both approaches are valuable. Building a graphic
organiser is a form of JHQHDWYH GDUIQI — students must decide how to connect ideas,
which leads to deeper processing. Studies have shown that students constructing concept
maps demonstrate better understanding and can even identify their misconceptions in the
process. Meanwhile, providing an organiser can guide students who would otherwise be lost
in the material. Notably, Michael Theall explains that using real-life concept applications and

organisers helps WHBIYDOFHand motivation — students see ZK\ the content matters and how
it fits into a bigger picture, which boosts their engagement.
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The +H DIRQVfeature in Chalk involves using hexagons (which constitute separate
concepts) and physically arranging them so that related concepts touch each other. See KLV
H SOCOMWRby Karl McGrath on how they can be used. This technique, often called

KH DIRCDOMICONQIor KH DIRQP DSSIQJ, encourages learners to explore multiple
connections between ideas. Cognitively, the hexagons activity is a form of HDERUWDWYH
eDWIQIand VFKHP D FROWWKFWRQ closely tied to theories of how knowledge is organized
in networks.

( QFRXWDI Q) & RQOHFWRQV ( @ERWIDMRQ Learning research shows that the more
connections a new idea has to existing knowledge, the better it is understood and
remembered. Hexagonal mapping pushes students to find UHODMRQWKISWbetween concepts —
each side of a hexagon can connect to another hexagon, prompting discussion about how
those two ideas relate. Unlike a simple linear organizer, a hexagon can connect with up to
six others, reflecting the multifaceted links that many concepts have. For example, if
studying a historical period, a hexagon labelled “Industrial Revolution” might connect to
“Steam Engine” on one side (tech innovation), “Urbanization” on another (social change),
“Child Labor” on another (social issue), and so on. By making students justify why two
hexagons touch (i.e., articulate the connection), we engage them in elaboration — a known
technique for deepening learning. This aligns with JHQHDWH GDLQIQ] \WWHRU (extensively
explained above), which says learners achieve deeper understanding when they actively
generate links between ideas (versus passively reading them).

6 FKHP D 9%XL@ QI Each hexagon web that students create is essentially an external
representation of a knowledge schema they’re building. Schema theory, as discussed, holds
that experts differ from novices in the richness and organization of connections in their
knowledge. Hexagon activities support students to start forming an interconnected schema.
In fact, in educational practice, hexagonal thinking has been linked with 62/ 2 i RQRP \
H WIQGHG DEVWDRFWBIYHDwWhere students can interlink concepts in a network, indicating a
high level of understanding. By offloading the mental effort of juggling relationships onto
manipulable tiles, learners can visually VHHthe network of ideas, freeing up working memory
to analyze and discuss these relationships (rather than trying to hold all ideas in mind at
once). This method is very amenable for SEND students who might struggle with abstract
connections — the concrete act of moving hexagons and the visual layout of a concept web
make the task of relating ideas more accessible.


https://www.teachwire.net/news/concept-maps-humanities/
https://www.teachwire.net/news/concept-maps-humanities/
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Intriguingly, cognitive science and neuroscience suggest that human memory itself may use
spatial organization for abstract concepts. A 2016 study by Bellmund and colleagues
hypothesized (and found neural evidence) that the brain organizes conceptual knowledge in
a manner analogous to physical space, using a JUG M\H FRGHsimilar to how it maps spatial
environments. Grid cells in the brain (known for mapping physical locations) were shown to
also activate in patterns when people navigated relationships between abstract concepts,
effectively creating a mental “concept map.” Notably, grid cell firing fields form a hexagonal
grid structure. While this is cutting-edge research, it's interesting to note that KH DJRQDO
DUWDQI HP HQMmMight be tapping into a natural way the brain maps relationships — the
hexagon is an efficient shape for making multiple connections (six sides) and tiling a plane,
which is exactly what grid cells do in spatial mapping. Thus, using hexagons to map
knowledge could be P LURUQI WH EWDIQV RZ Q P HWRGof encoding associative links
among ideas (Please note this is very speculative and the solid evidence above this
paragraph is the basis for it's inclusion in chalk - Not this part! - but we think this is
interesting).

( HHAVZWRQ/ HDWLQJ While hexagonal thinking as a specific method is relatively new in
classrooms and thus not extensively quantified in academic literature yet, it is a form of
FRQFHSWP DSSIQJ, and concept mapping’s benefits are well-documented (as described
earlier). By allowing more flexible many-to-many connections, hexagon maps might even
capture complex conceptual interdependencies better than hierarchical concept maps.

Furthermore, hexagon activities can reveal misconceptions or gaps in student knowledge (DV
QRIMGE\ 0 F* UDWY. If a student cannot justify a connection or struggles to find one for a
particular hexagon, that signals areas requiring further teaching. In this way, it serves as a
formative assessment aligned with cognitive science’s emphasis on HIFIMQJ VXGHOW

WIONLQJ.

In summary, the Hexagons feature in Chalk encourages VFKHP D GHYHRSP HQW! reflects
the principle that knowledge is a web of interconnected ideas, and by literally building that
web, students deepen their understanding.

b™ IivM y@ | "M

Concrete examples has many supporters, from the philosophers Ludwig Wittgenstein to
intellectual historian Raymond Guess. In essence, concrete examples help provide a bridge
from the abstract to the concrete.

The effectiveness of concrete examples activities are largely a function of the quality of the
examples and their sequence. The Chalk Concrete examples activity specifically_IR®Z \V \KH
WHTXHOFH 13331 VHWRXVE . UV YRXARO WURXIK K1V 8 QARSSDE®I/ HDWIQT Z RN

Michael Theall's writing also notes that using concrete cases can correct P LVFRQFHSWRQV
students often come with faulty intuitive ideas about concepts (e.g., misunderstanding
gravity). A powerful real example or demonstration can confront that misconception and
encourage them to revise their thinking


https://www.teachwire.net/news/concept-maps-humanities/?fbclid=IwY2xjawKjx39leHRuA2FlbQIxMABicmlkETBaaTVMaWhsT2FDcDhFcHhVAR7vvdv5UGja68dMeL6m9qMyO0HnHA5XwXgbJPpTKcjvYo99_QLsDA9uBflSPQ_aem_GPp2Ut3N18XQuzNw7DfUGA
https://www.teachwire.net/news/concept-maps-humanities/?fbclid=IwY2xjawKjx39leHRuA2FlbQIxMABicmlkETBaaTVMaWhsT2FDcDhFcHhVAR7vvdv5UGja68dMeL6m9qMyO0HnHA5XwXgbJPpTKcjvYo99_QLsDA9uBflSPQ_aem_GPp2Ut3N18XQuzNw7DfUGA
https://unstoppablelearning.substack.com/p/how-to-teach-element-1-of-4-categoricals
https://unstoppablelearning.substack.com/p/how-to-teach-element-1-of-4-categoricals
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Mayer’s Principles: Using multimedia for e-learning (2017)

[-a )]
2352
N8 Coherence Principle Signalling Principle Redundancy Principle  Contiguity Principles
o 0 Il  Exclude interesting but irrelevant material  Include vocal cues and/or visual highlights Graphics with narration alone is more Place printed words near any
o = 2 5 L N . . P A N . . . i
c % o Ky this material reduces cognitive capacity to aid the selection and organisation of effective than also including on-screen text.  corresponding graphics, and coincide
to process essential material in a lesson., important information, especially for Adding one or two keywords as on-screen narration with related display.
learners with low prior knowledge. text has benefit.

O @

c @ .S

SRR Segmenting Principle  Pre-training Principle Modality Principle

% g 3 Add self-pacing options to enable learners  Provide option to view information on key Present information about a graphic verbally

bR toprocess information before continuing.  terms to allow learners to familiarise before rather than as text so that learners can listen
having to work with them. and refer to graphic, especially for system

paced dynamic graphics (e.g. videos).

oY D

== s

= . 3 .. . ryly . . .
Sl Personalization Principle Voice Principle Embodiment Principle
9 "CJ g Present words in conversational style rather Narration should use a human voice Drawing graphics as you explain is more
LE % S than formal style, including the use of rather than a computer voice, and this beneficial than explaining a presented
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