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he term serenee fioron has become

svnomymeous, it the media ar least,

for anv (!i-u:u\(-ry N sclence ton

shcredible or nnexpected for the

nensciennsy 1o isuane, Fhis witham

a doubht annoss many Scientisis
becanse the “Oenon” Libel has the popular connoarions
of “witlingly tulse ac misleading ™ This mage also
bothers those who know that in good science fiction
the “saicncee”™ ionften to be taken serinusiy,

Cine of the most conmmoen classroom ases ol saence
fiction ix tar studenes to pick oug thawes in science fe-
tion mevies or relevision shows, Unfortenately, inomy
experience, this approach can result in students who
come te disirnst anyvthing that souads hke serence.

Seiener fetion has <o much more 1o offer in werms of
gond seience d how scicnce works, whiie ar the same
nme addressing the basies of Titeracy. Take, for in-
stapce. short ficnon sach as A Man's Place.” by acro-
space engineer Eric Choi, origimally published in Space
Frc. (2003, This short story, ke all of the stores m
the book, focuses on science and the futare of work in
arbit or outer space. |Editer’s note: Teachurs can remd
this story al wuesciencencsosfrkids g pagesiserfizone!
choiasp.| Another goad example is The Cold Fyuarion
by Tom Godwin (2000) that leoks ar the unaberable
aned potentially tragic constraints of space travel These
hooks \'ilu\\' ‘.\'h\' scicnce frction s an [L]L‘.ll e Ikul'
cxploring ssues i science and society,

In this arricle Fmake o case for why serence tiction
shoudd be a part of scrence curricula sad | proside an
all-purpose actinity 1o help teachers use saience fie

tion o the classroom.

The opportunity for literacy skills

Sciciee Ticton bs read ot anly for engovinent,

but becanse 11 digs e sacnudic concepts with

imagination, creativinveand a thoraugh appreciation of

COTSCY IR, Most sorenee heninn anthors al\l\" “What
17 and specutate abour what could happen it 4 certain
aspect ot sarence or techialogy cutsted cor did o
exint. By braimgng scienee tnto the reatny of snddividual
frves asowell ws entree cultares, these stores are thougin
eapernments adhout anvihing we can omagine, fram
clobal warming to evolurion,

Fathe past, scicnee tiction stores, with fes exeep-
trons, s e heen viewed as Hittle more than entertain -
went for voeng readers somcthing o whet the ap-
petite tor Teeal hooks™ arer o e o o cnvourage o
reluctant studenr. But they cando much more, T hace
workod to incorporite scence fiction into curriculum
with experts at muony lesels anchuding the Wrigln
Center dor Innens ations in Svienve Educanon, Wiavnwe

- Julie E. Czerneda s

State Universiey, Pennsvlvania Science Teachers As
sociation, and Science Teachers of Onario, Inomany
cases individhnds wost comfocable widy the lood of
new techootogion and seienritic discoverios and most
able to see past the novelty 1o the potental Tor gpood
or il have been prepared by their choice of Tieratnre,
We are Hiving i o world thar sceemis serence fietional,
amd swivnee Bivgen readers have the advaniage of
Knowing theerrain,

Science fiction internet resources.

« Oxtord Engiish Dictionary's Scrence Fiction Citations
fwww jessesword com/sf). Fascinating lock at the
vocabulary that has come from science fiction,

« Reading for the Future Project iwww.sffnet/rff
Maintained by a group of educators, authors, and
interested individuals to promote literacy through the
use of science fiction.

« Science Fiction Museum and Hall of Fame fwww
sfhomeworld.org): Hosts educator resources and
events. Provides curriculum guides and activities for
several science fiction navels and stories,

s Science Fiction Youth Program fwww.ky edu/
-sfcentersyoung-$F htm): Encourages reading, with
extensive iinks 1o science fiction sites of interest to
librarians and young readers.

+ Science Fiction and Fantasy Writers of America fwww
sfwaorg) Provides resources and contact information,
including information on awards.

+ ScifiZone (www.scaencenewsf@rksds.org/arricfex/
SciFiZone.aspy: Provides student chatlenges and teacher
suppart for using science fiction in the classroom.

« SF Site fwww sfsite.com/scribesscribeQlLhtm):
Excellent searchable database of science fiction.
fantasy, and horror writers. with finks to author sites
and hook reviews,

+ Speculative Literalure Foundation {www
speculativehterature orgy. K—12 resource material
for educators as well as resources for writers and
academics.

+ The Mereil Coliectionof Science Fiction, Speculation, and
Fantasy fwwuw.tpl toronto oncasenerri/home htmf An
academic library dedicared to science fiction titerature
and researchers: able 1o provide recomrmendations tc
educators for specific needs.
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Scientific literacy activity: improving critical reading skills in science using science fiction.

Students have analyzed literature for years in English classes but just never thought. in most cases. of applying those skills
to reading science. Teachers can use science fiction author Eric Choi's story and biography {at www.sciencenewsforkics.
org/pages/scifizone/choiasp) as source material for this activity. Teachers should provide the biographical information
after students have reached a consensus about the author.

Teacher preparation

+ Prepare the Analysis Cards {Figure le). either as reusable stand-alones or handouts. Each card should be on a separate page.

+ Obtain a science fiction short story {3.000-5.000 words) for the class to analyze. To find a story matched to your current
science topic or issue, contact a source such as the Science Fiction Museum and Hall of Fame, the Science Fiction and
Fantasy Writers of America, or the Merril Collection of Science Fiction. Speculation, and Fantasy [see “Science fiction
internet resources” on p. 39). Review the cards and prepare answers to the guestions for this story yourself.

Obtain science nonfiction such as articles from Discover. Popular Science. and Science News magazines. newspaper
“science” columns, brochures from varying sources, print versions of media broadcasts. or documentaries {ideally both
current and older than 20 years] for students to analyze. A wide variety is preferable to allow a comparison of credible
and some less credible sources while honing critical reading skills. Students could bring in articles or request news
transcripts. Excerpts from science textbooks can also be used effectively.

>

Procedure
iNote: | prefer that students work i small groups to aliow discussion and consensus. However. this can be done as 2 class
activity)

Frirt o oo Boton

- Provide students with the shart story and allow them time to read to themselves. If time does not permit a full story.
or if reading levels vary greatly, chocse an excerpt to read aloud to the class. {Provide interested students with the
cormplete story later.)

2. Give each group a different Analysis Card. Atlow 10 minutes for student groups 10 discuss and answer the questions
on their card. Encourage students to make their best guess. You want them to pick up impressions from the writing
presented to them. After discussion. you can share more detailed information about the auther,

3. Have a member of each group read aloud their card to share their group's respense with the class. Discuss the answers
as a class.

{Note: Students should gain an awareness of source. in terms of influences on the author and what the author wishes to convey
through the story. As well. they should have an awareness of context. While great stories transcend time or setting, the social and
scientific landscapes of when and where the story was written. and its context. have a profound impact.]

RIS ot s ORI

. Once you feel students have successfully applied critical reading skills to one {or more) science fictian stories, move
immediately to the nonfiction part of this activity. it is :emportant to have students read this material while still in the
mindset of analyzing the story.

. Give cach group a copy of a nonfiction science article and Analysis Cards 3, 5, and 6. Focus class discussion of student resufts
per article on credibility of source and assumptions by the various authors about the scientific knowledge of readers.

[

[Note: If students have difficulty learning about a nonfiction author. they should rely on the reporting source as part
of their criteria for credibility. Students should be able ta list the clues they would use to help them rank such sources
inciuding apparent bias in surrounding materials, reputation and history of the publication process [e.g.. was the material
peer reviewed?), and funding. This can be an important lesson in assessing the credibility of materials taken from the
internet. As for context. you will likely be using material written within students’ own social and scientific experience.
Again, point to the publication itself as an indicator. An interesting extension i1s to repeat with older material }
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Analysis Cards.
{Anatysis Cards from Czerneda 1999)

Analysis Card 1

Based on this story, how would you describe the author?
Think about: age: sex; physical description: occupation {other
than writing); education; attitude toward science; and attitude
toward people.

Analysis Card 2

1. What area of science is the author exploring in this story
(biotogy. chemsiry. physics. other? How do you know?

2. What is the scientific premise of this story? Express the main
idea in a "what if" statement.

Analysis Card 3
1. When do you think this story was written? What clues did
you use to make this decision?
+ What effect might this have had on the author’s
approach to this story’s scientific premise?
2. Where do you think this story was written? What helped
you decide?
+ What effect might this have had on the author’s
approach to this stary’s scientific premise?

Analysis Card 4
What point(s) 1s the author Trying to make about science in
this story? Do you agree of disagree? Why?

Analysis Card 5
1. How did the author present the scientihc information needed
as background to this story?
+ anexpert witness {a character who knows and talks
about the science}
+ narrative {description}
+ assumption (assumed a certain level of scientific
knowledge from readers)
2.\ ¥nere was an“expert witness, how did the author convince
you that this character could be believed?

Analysis Card 6

What was the role of science presented in this story?

Think about:

» If any of the characters in the story were screntists. how
were they portrayed?

» Whatrole did science play inthe problemthat the characters
faced in the story?

+ What role did science play in the resolution of that problem?

+ What does the author have to say about the role of science
to society {either today’s or that portrayed in the story)/

This 15 true because science fiction storics, particu-
larlv the short torm readdly available in “Years Best”
anthologies in hibranies (Harowell 2005 Dozois 1003),
speculaze from known conceprs, The authors of these
stortes ask: "What o this happens®” “What it that con-
tnnes or even stops? T Fron this starn, goud seience fic-
finn storres do not violate scientilic prinetples, but rely
on them to punde thoughe experiments through o pos.
sthle Censoquoeiice.

(.'nm_[ SCICRCE !‘it‘linl‘l > hITETR Sk‘i('ﬂt‘r, aned hch‘lIf&llinn
atl wrapped up ina package custom-made For impros-
g heeraey amt ersical-thmking skills - it does not et
more convenicnl. Lieracy concerns the communicat
inp abideas from once mnd to another, wctuding com-
ponent skills such as vocabulary, hangoage strucrure,
reiading, and writing o clicit cﬂu‘up;‘chcminn. Cririca
thinking bleads with Titeraey in the interpretaton and
cxtrapotation of idcas. There should be an underseand-
ing of source as well as cantest, which is parocularly
tiportant to stidents sifting their way through mvriad
prink and visgal resources an scicnee.

How can science hction be used inan already busy
classroom? Figuee Hs and 6) provides o scientific lit-
cracy activiey that can casily be worked into any portion
of reacher planning, This activity is one T use 1o develop
eritial rmdin;: skills refated wo science artickes. Stadents
prepare by analvzing a work of science ficton and ex-
amining the underlving soience idea in terms of the ar-
utude and knowledge conveyed shrough the story about
the author, Tllowing this with research on the author,
Students examine their vwn preconceptions, which can
he usetul to reveal stereotvpes,

Next s a very sumdar analvsis of o pepular scicnee ar-
twele which, fike any literarire, has an author wha brings
spectfic knowledge and intention o that writing, as well
as works within o certn wocietal context and time.
The end result of this activity 1y 1o expand student ap-
preciation of the souree of the science they read, as well
asamprove their abthty o asaess s creditnhiey, Figure 2
ip- 10 supplies a quick self-assessment tonl, 10 he ap-
phied hefore and atver the activity.

Preveloping scienrific literacy is an ongoing pro-
cess, For this reason, i is helptul o have srudents
participate in assessment. For example, stedents can
complete the ymz in Figure 2 vo establish rheir cur-
rent scientific Hreracy and ereare a baschine. Folow-
ill;_: the :u‘li\'i'(}-’ ih Figilr(‘ I, ar any other activities
that <imilarly bolster scientific literacy skills, reachers
van once again administer the same quiz. Studenrs
will readily see whieh areas they have strengthencd
Jdue to their participation in the activity in Frgore |
and where they could use more work.

Share the wonder

It there moanything frustrating abour writing an article
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Scientific literacy quiz.

Are you a scientifically literate person? Complete the quiz below to find out. Circle the answer that best
applies to you.

{Permission granted to reproduce for classroom use from Czemeda 1999)

1. Can you identify the scieatific issues undertying personal and societal decisions?

Most of the Tirme Sometimes Rarely

2. Are you able 10 express your views an those issues in appropriate scientific terms?

Most of the Time Sometimes Rarely

3. When you evaluate the quality of scientific information. do you consider both its source and the methods used to obtain it?

Most of the Time Sometimes Rarely

4. Do you feel you make and evaluate arguments based on evidence and apply conclusions from such arguments appropriately?

Most of the Tune Sometimes Rarely

5. Ja) Do you ask questions about what makes you curious in everyday life?

Most of the Time Sometines Rarely

(b} Do you determine or find the answers to those questions?
Sornetimes

Maost of the Time Rarely

6. Do you read and understand articles about s¢ience in the popular media?

Mast of the Time Sometimaes Rarely

7 Do you discuss with peers the validity of the conclusions ir such articles?

Mast of the Time Sometimes

Rarely

B. Can you distinguish between what is and what is not a scientific idea?

Most of the Time Sometimes

fike this. it 1s that 1am barcly seratching the surface of

what science fivvion reading und woting can do to help
students become scientitically fiterate-—to develop the
flexibility of thought and reasoncd imagmation they
will need 1o specced in our socieey. Bevond reading,
havipg students consider & porential unpact through
writing scicnee tiction bets them work through difterent
puints of view woa mcanimgtul way-they start telling
stories..about selence.

A love of reading produces a person whe is D
erate, A love of reading science ficnon prodoces a
Hierate person open to new adeas, erincally aware
of the consequences of change, and ready for the
future. |
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Rarely

Julie £. Czerneda (julie czerneda@sffnet) 15 @ science fiction
author who lives in Criflia, ON, Canada. www.czerneda.com.
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