M

MONTANA

STATE UNIVERSITY

Master of Science in
Science Education

INTEGRATING EDUCATIONAL COMICS IN HIGH SCHOOL SCIENCE

Stephanie Milam-Edwards Tempe, Arizona — July 2025

Using Educational Comics

Early education uses pictures with little text to teach

reading. As grade-level increases, often this Is replaced

by textbooks with few pictures. Today’s students

consume content viewing short videos with no reading
required. While this method of delivery may be more
engaging, It poses a risk to a literate society. Comics

blend visual images with text which may promote
comprehension while keeping students engaged.

Comics for Education

| ‘E‘u: PHANTOM DRMONSTRATES
A MUSCLE TRICK

1949 — Comics developed by the University

of Pittsburgh and New York University

were introduced into hundreds of American
classrooms to evaluate their effectiveness.
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Figure 2 — Comparing Comics
to Other Modalities

Comics offers both highest linear
reader guidance and text-picture
integration over both infographics and
Illustrated texts.

1950s and 1960s — Companies like General
Electric actually produced educational
comics to inform the public about new
technologies soon to be available.

2009 — Japanese textbook writers created a
physics textbook using comics to primarily
teach physics concepts through comic
panels and higher level text.

Comics offers the greatest retention over
both infographics and illustrated texts.

60

50

40

30

20

10

COMICS

B Immediately After Exposure

ILLUSTRATED TEXT

INFOGRAPHICS

@1 to 4 Weeks After Exposure

Figure 3 — Retention Percentages Between Modalities

Integrating Comics into Lessons

Comic panels can be integrated within aspects of existing 5E lessons.
Using templates, comics can easily be inserted once images and text
are sourced to identify misconceptions, introduce concepts, as checks
for understanding, formative assessments, and for concept reviews.

Check for Understanding

Template used to
check understanding
about moon phases.

Figure 4 — Template and Example of a Check for Understanding

Concept Introduction

The Formation of Earth’s Maon

T 2 v The Capte Theary: This  The Co-Farmation The Giant Impect
e l I I p ate u Se to early idea suzzested thet the theary proposed that the T v This Iy Hypothesis: The most
youarg Earh spun so quickly  Moom formed elsewhera e suggests that Ear d widely accaptad theary
braka 0F 208 s sglar system and was the Mloan formad today is that 2 Mars-sized

moon’s formation. || L hen e

. What evidence dizproves the Fizzion Theory of the Formation of Earth's Moon?

2.  What evidence dizproves the Capture Theory of the Formation of Earth’z Moon?

. What evidence dizproves the Co-Formation Theory of the Formation of Earth’z MoonT

. Which theory above iz currently accepted by the scientific community?

Farmation of Earth’s Moon - Concept Introduction

Fossils on Mt. Everest

I e l I I p I a'te u Se d to Meany hikers on Mt. Everest, have noticed that there are fossils of
FossiLs oN MT. EVEREST ocean creatures that lived long 2g0 on the mountain. Given that

! Climber =1 - There must have been a huge tsunami wave that washed

the fossils up from the ocean and they were deposited on the top of Mt.

Everest is 5.5 miles above sea level, how can these fossils exist?
- -
m I S C O n C e pt I O n S Everast when the water washed back into the ocean.
1‘ -‘ 1 e -, w;

= Climber £2 - The top of Mt. Everest was once under water, but over

o -
-
- | | time s the mountain was pushed upward and grew taller, the fossils
o — NES were pushed upward too.
e 4 -
e

Climber #3 - With all this snow;, the climb gets a little monotonous, so
tha sherbas (zuides) scatter fozzils around the moumtain at the begiming
of every season for the tourists to find.

Afer reading, which student do you agres with?

Fossils on Mt. Everast - Misconception Probe

Figure 8 — Template and Example of a Misconception Probe

Concept Review

Becomes Groundwater

Template used to
create a review
on groundwater.

s
er of rod 2nd marks the top of an aguifer. By monitoring » 2 Wat:
is hydrolozists can 2lso monitor our the water in our 2quifers.

THE WATER TABLE IS BOTH THE TOP OF
AN AQUIFER IN THE MOUNTAIN AND THE
TOP OF A LAKE

Figure 5 — Template and Example of a Concept Review

Formative Assessment

Comics Used As Assessments

Studentscanbe | . ==
given a rubric ]
and create a
comic on their

assigned topic

using a template
of their choice.

Constructing a
Concept Wall

Figure 10 — Example of a Concept Wall Rubric Movements Comic

Five Characteristics of
Minerals Comic

CONCEPT WALL FLYER of 16 points possible g : Hiltikg.
Name: 3 2 1 0 € 3
g . Meets all Does not meet | Missing or does | Missing or does - A
TITLE Correct Speliing criteria listeg | 1071he criteria | notmeet2 of | not meet 2 of Viscous £uw of (mvam-hei
Larger font size listed the criteria | the criteria Aokt wosd wzsaido pe maFrials that hake een Sotusated
-
Topc | ;2 Does 1t et s does e or :
1
HEADERS |- o Fonf size listed the criteria | the criteria
Border present and Meets all Does not meet | Missing or doe g
BORDER | neatly constructed i 1 of the criteria | not meet 2 of t meet 2 of
criteria listed N N
listed the criteria h
NARRATIVE | orect200md | | e e | soss ot et | s Figure 11 — Concept Wall Templates and Examples
(one per | Comect description |yt Lo o | 1 ofthe criteria | 2 of the criteria criteria
topic) Text is readable listed listed
One pic per topic Does not meet | Does not meet
PICTURES | 4l pictures colored c'ﬂff;s“:t"w 1 of the criteria | 2 of the criteria Mm‘:ﬁ:" F r I f M
Captions present listed listed 0 u yp es 0 aSS

UNIT 7.21c | Reasons for the Seasons

Template used to
check understanding "= =t v
about moon PRAses. | =it

precipitation falling, the length of daylight hours, and the selar intensity striling the surface. Based
on your kmowledge of Earth's seasons, answer the following questions:

1)  Which imagez (pick two) begin with egual 6]  Which image zhows the zeazon that occurs in
periods of daylight and nighttime? the Northern Hemizphere when the Earth iz
A) Winter C) Spring farthest from the Sun?
B) Summer D) Antumn A) Winter C) Spring
B) Summer D) Aotumn
2)  Which image reprezents the zeazon that starts
with the longest day of the year? 7)  Which image zhow: the zeazon that occurs in
A) Wnter C) Spring the Northern Hemisphere when the Earth is
B) Summer D) Antumn clozest to the Sun?
A) Winter C) Spring
3)  Which image represents the seazon that starts B) Summer D) Autumn
with the shortest day of the year?
A) Wnter C) Spring 8)  Which image represents the zeazon when the
B) Summer D) Auturm Earth gets the least direct sunlight?
A) Winter C) Spring
4)  Which imagez (pick two) reprezent zeazor nz E) Summer D) Antumn
Questians: thai begin with an equinox?
[Tipe 510 i i varying complexiy ; b g of material befi ! A) Winter C) Spring. 9)  Which image reprezents the seazon when the
B) Summer D) Autumn Farth gat: the mozt direct sunkizht”
A) Winter C) Spring
5)  Which images (pick two) reprezent seasor ns E) Summer D) Antumn
thai begin with a sol
A) Winter C) Spring 10)  What cauzes Farth’s zeazons to change

B) Summer D) Autumm throughout the year?
e Pre / Post Assessment | Reasens for the Seasons

‘Write the name of your location here -—T——

O

Write a brief narrative here explaining the

Draw a cross-section of the interior of the Earth

at your plate boundary, following based on your map-view:

& names of plates involved
e directions of plate movement

On this cross-section label the following: Jatitud a1 itude of locati
e latitude and longitude of your location !

e layers of the Earth

* all geologic landforms

* name of plate(s) involved,
e direction of movement

e any ocean if present

Dodrom

: Write a brief narrative here explaining the Draw a map-view of the surface of the Earth
: at your plate boundary.

® process involved

e geologic activity occurring

e directions of plate movement

e landform created as a result of this
movement. e d

On this map label the following:
e layers of the Earth
e all geologic landforms

SRS A:-- .-' Q
? invglved -

Student
Gallery Walk

irections of movement

Template - Gallery Walk

Figure 7 — Template and Example of a Formative Assessment

A comic-based
e e reading can be
} ' created to explain
the concept and help
to correct any
— _ misconceptions
e | || | M StUCENES may have.

r , 8,848 meters (29,029 feet) and iz a

of water called the Tethys Ocean northward and collided with the popular but dangerous destination

stratchad betwaan the landmasses Eurazian Plate. This powerful for climbers from around the

that would bacome India and Asia tectomic foree caused the szafloor world. Along its slopes, aspecially

Thizs ocean was home to a wide between plates to crumple in a rock lzyer known as the Yellow

variety of marine Life, including nse, | g the Himalay, Band, climbers and geclogists have
ites, b ds, and range, mciuding Mount discovered marine fossils

I
| | Everet e v gt | | e eopere ot e Students then can
the shallow, wanm seas and laft CLent se; foszils serve as striking evidence

behind shells and skelstons when : e fossils w that Everast ce uderwater.
they died. Onver time, their ramains pushed higher and higher, The diseow i

sattled on the ocen floor, slowly evenfually forming part of the marine remains helps scientists fo r m a C I ass
becoming buried by layars of highest mountain on Earth. These understand both the region’s

sediment. These sediments | | once-deep ocean fossil 5 are now geologic history and the powerful
eventually hardened into rock, found thousands of meters above procasses that shape our planet. For
forming fossil-rich layars on the sea level. The eventis a dramatic climhbers, it's 2 braathtaking CO n Se n S u S O n th e
saafloor. The Tethys Ocean existed example of how plate tectonics thought: whils standing on top of

during much of the Mezozoic Era, can reshape the Earth's surface and the world, they are literally walking
which lasted from about 230 to 66 transport ocean floor rocks to on the remains of an ancient

o extrams alfitudss. seafloor p h e n O m e n 0 n .

50 MILLION YEARS AGO

Fossils on Mt. Everest - Misconception Probe

Figure 9 — Example of an Accompanying Reading for Probe
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Figure 12 — Template and Example of a Student Comic Created for a Gallery Walk

Students can be given a template asked to create a comic
based on the plate tectonics of their assigned location.

Tools for Creating Comics

TEXT SOURCES IMAGE SOURCES
 Aurticles or textbooks » EXisting cartoons

* [nformational websites » Hand-drawn diagrams
* ChatGPT providing that | = Al websites: ChatGPT,
the teacher can verify its Tooncrafter, CanvaAl,
accuracy. ComicGen, Leonardo

It is important that the text Al, and

within the comic be of the StoryboardHero.ai.

appropriate Lexile level to

support and improve student
literacy and comprehension.
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