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BRAIN

Project

Students Design and
Model the Brain of

an Imaginary Animal

he brain is a truly fascinating structure! As

we know, it controls the body and allows us

to think, learn, speak, move, feel, remem-

ber, and experience emotions. Although
the brain is a single organ, it is very complex and has
several regions, each having a specific function. These
functionally diverse regions work together to allow for
coordination of behavior.

The lesson presented below uses easily identifiable
characteristics, such as proportion of brain to body mass,
relative size of specific brain structures, complexity of ce-
rebrum and cerebellum, and differential development of
the frontal cortex. The depth and breadth of the science
content can be easily varied to meet the needs and abili-
ties of a wide range of participants.

The project

Before brains of imaginary animals can be built, students
must learn about various brain regions. (See sidebar, op-
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posite, and Resources for a downloadable student hand-
out on this topic as well as for other sites containing
additional information and diagrams.)

After the general structures and functions of the
brain have been presented to students, they are asked as
a class to discuss how certain animals’ brains may differ.
Comparisons are made between animals students know
(i.e., cat versus dog, dolphin versus manatee, chim-
panzee versus human, herbivore versus carnivore). The
students will be asked to make predictions about the
brain structure based on what they know about the ani-
mals’ behaviors. If necessary, students can be prompted
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to predict specific differences, such as which animals
have a more complex cortex or a proportionately larger
cerebellum. Comparison of cat and dog brains often
gets quite exciting because individuals usually have
a preference and insist their favorite animal must be
smarter and thus have a more complex cortex. Luckily,
these and other comparisons/predictions can be verified

"5 * 7 & $ 0/ / &% 5 *0/

4

out modeling dough and other art supplies to students.
It is helpful if each group can have several colors of
modeling dough (see recipe in Figure 1). Students then
draw, model, or portray in some other media what their
animal’s brain would look like.

As students begin to build their brains, teachers can
keep them on task by asking the small groups questions

by exploration of brain specimens easily available on  such as:
the internet (see Resources), allowing students to de-
termine which animal has a larger cerebellum, a larger ~ ® What is your animal?

e What does your animal do?

e How is its brain built to perform these tasks?
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olfactory bulb, more convolutions, and a bigger brain.
Depending on the group composition and amount
of time devoted to exploring the question, this distinc-

tion can lead to discussion of multiple intelligences.
After this thought exercise, students break into smaller
groups to create the brain of an imaginary animal.

Have students work in small groups (three students DVQ arPVvs
seems to be ideal) to design and model the brain of DVQ TBMU
an imaginary animal. It is helpful to brainstorm a list UCTQ PJM
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of questions with the students that they will consider BOE TD

for their imaginary animal, such as the environment it
lives in, its senses, its specialized behaviors for moving
or finding food, and so on.

After the students have had some time to discuss
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what they want their animal to be able to do, hand
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After the brains are made, the groups describe their =~ function in a way that demonstrates an understand-

animal’s talents and brain structures to the class. Since ing of the science content they have learned. While
they are imaginary animals, some students may design  the students are presenting their brains, teachers can
brains that do not look like real brains and may in-  evaluate them using the rubrics given in Figure 2. This
clude novel additional structures for abilities such as  final presentation provides an additional opportunity
ESP. Regardless of the appearance of their brain model, to clear up any misconceptions and to reinforce the im-
the students’ explanation should relate structure to  portant science content that they should have learned.
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# B TJ F+ %I&FCUBON BM CPUPOM WPL EJ&S-CU CVUBNIP | BW VBBSPVT CBJ BEBQUBWPOT #BD TJ F J PCF PG
UF N PTUPCWPVT CBI BEBQBUPOT " ON BM OFFE CHHFSCSIO0T WP DPOSPWN PS= N VIDWT BCE DPN QWY TZTWN T BCE
CFI BAWPST . P N QPSBCUU BO PWIBWCBID T] F | PXFWS J FBUW CBD TJ F+ UF T F PGU F CBI BEK/TFE &S
CPEZXFH U*AXP EX&FOUTQFDFT | BW W F TBN F CBOXFH UUWF TQFDFT X1 WF MXFSCPEZ XFH UXPVE Q3°CBCM
CF N PS- OFNEHFOU

$ PSUDBMDPN QWYJZ+ # BOXFH WLBOCF LLG-BTFE X | ¥ N BOBIOOHUW F TBN F CBDT] F CZ (BOLLHN PS- GFVIOT O U F
TBNFQBDPBDSFBFVES FEFEOMIBRBD PN Q MIDIFEW P MV &SPAVOERI®HD F S F OPBMBPYOTFRVFOUMZ
BOIJNBMWBINP SFPOWPFM®PNE) MF 3 FOPBNFWHE AN P SEFEW B ODMEB | H S F BWIFSSF M BT WG
UIF DFSFCSBM DPSUFY DPNQBSFE UP UIF SFTU PG UIF CSBJO UIF NPSF BEWBODF

$FSFCFMNMNOPUIB®® UJD KCHGVWVG HE SB PCENI G G HHFOU TS FMBUIW® IBFSFCFMIMVN
DFSFCRVIMQOWY SEESBWY BEOEPPSEJGBYIED®BIB BQSP QP S UWMP SBVEWFL FIM BEENP HBMMP XJOH
UIF DBU UP CF NPSF BHIJMF

OMGBDOVPEA@[FS5IFPMGBOVRERQP SER®OEF O PRKENF M@V NBOUI JJP S WPIRIE S BURYV JUNBM M
BOEGPVP®INOEFSPGHESBSOFPMGBOVMEINPVTIFSFMB WMIBSEHFER B OFT FFDU JD PYQH
JGSHP@WUKSPOPBWMAFSBTNBOEBEBWBWB G-OPSNPWTGBCVRIYE FMIFBIWB WAUTTF O PRENFMM
GPS TVSWJWBM

" EBQUBUPOT CZ DNBTTFT PGAFSFFCBUFTE 7 FSFCBWT BF- EJNEFE O aWF DBTTFT QIIDFT aTl BN Q XBOT FQUWAT
BWBOT CEET BCENBNNBNM " M PVH BYWFSFCBWT | BVWW U S-F N BOCBODFHPOT GFCBD N ECBD BCE| LECBD
U FS- BS- N Bz BEBQBWPOT O U FBOFVSCBMIB/DYST * PSFYBN QW W F DPN QPOFQT PGU F DFS-CFNWIN VBSZ HS-BUA
BDSPTT DBTTFT 'Ji IBW UF NPTUGN JJ¥F FS-CFNBS FSBQ] BUPO TODF UFZ P @UGFE B VQQPSJUFB XFH URO
MCE 51 F BN Q LBOBCE FQUINBODFS-CFWN T BF- RVAF TN MBSBCE BS- DN FEBW JOCPN QWYJZ 51 F N PTUCPN QUEBUWFE
DFS-CFNWUIN T BS- Q8-TFQUJO CHET BCE NBNNBNT #PUW W F N BN N BMNBO BCE BWBO DFS-CFNWMN T BS- DPOWPMUFE PMAFE
BCE UWF N BNNBMBO DFS-CFNWN | BT B NVD N PS- DPN QUDBUFE (BUWFSD PGEFWFVRQN FQU 51 F BWBO DFS-CFNWUN | BT B
DFOMBVE-HPO | H M EFWFNQFE ®SazIoH X1 I U F N BN N BMBO DFS-CFNUN | BT B BFESBMTEF FYQBOTPPO # BUCBIOT
| BW JOFS-TUCH DFS-CFNUN T TIODF U FZ | BW CPU U F BBFESBM-YQBOTPO TFFO JON BN N BM BCE U F | H M EFWNAQFE
DFOBVE-HPO ®SaZ1oH *UJr BMBZT OFSF-TUCH WP | BW TWEFOT Q3-EDUX| BUU F CBUDFS-CFNIN XNWAPL MLF " T U F
DFS-CFNUN JODS-BTFT JODPN QWYJZ BDSPTT DBTTFT PGNFSFCBWT BON BM BS- BOW WP QFSPSN N PS- DPN QMDBWFE UBTLT
BCE EFWFIVQ aOFSDPOSPMPGN PWN FOT
"MUIPWOHPRCWIBSHEBNOFYUFFOBMNJOBPWHRFOSBUOMINCIDUFN XASFBUGGFSED®FTT
WFSUFDBBUFGBOBPNFDIJFOOBMUBFEMVMMRINTZDUENE PWS \FMAVO BIBWNBMYIITURNBEH HFTUJOH
UIBWPXPEBTHBDINEMIPIBWEBEIFBNFNPUJBONBNNBYAXFWF® RO IDB ® FBBSBWPBEFBT
XIFSGVOITINKkPSHIWFRUM™MJILE MBAN OD PIPIGMIINTADUBS®@ SF T F@ UF TPAM HFNSB TIT@ P N F
NPEJAaFE GPSN
S5IFMBSHRTW JCBINPIRMFSUFOSBOFETFYQBOPIWRIB®BFSFOPEMHY TU I P S FCSBHIIP O
ETQBZT U F HS-BU TLEVFIIZ BDSPTT VWSEFCBE DBTTFT . BN N BNITI BV B CFPDPSFY W BUIT CPUQS-TFOUDAX FSBQON BNIT 51 F
GSPOPEMGE IPBPSWBOEQFDJaDIBVIWSG SPRIBRM MWWFSPTUSBMDBBE IESPMPEBENPSF
FMBCPEEGBHMBSHBPENBOINBOP UIRS INBUFDSFG SPRIUBB/K QP SCGEBEEMB O ODPINH MBYFMMFDUVE
BDUJWJUJFT TVDI BT TPSUJOH B EFDL PG DBSET BOE UIF FNPUJPOBM SFTQPOTF
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This project can be conducted in one hour, includ-

ing the time to review the major brain structures. If a
shorter time is necessary, the number of real animals
compared can be reduced. However, it is very helpful
to have the class make predictions on at least one set
of comparative animals, such as dog versus cat. Stu-
dents should be given approximately 15 minutes to de-
sign and build their brains and time should be allotted
for their presentations. This project fits in well with
a life science curriculum and contributes to a visual
arts curriculum. It addresses the following National
Content Standards: (A) Science as Inquiry: Thinking
critically and logically to identify questions that can
be answered through scientific investigations, interpret
data, and develop models; (C) Life Science: Develop
an understanding of the structure and function of liv-
ing systems (brain) and diversity and adaptations of
organisms; and (D) Science in Personal and Social
Perspectives: Science influences the way society views
the environment (animals) through its products and
processes (brain images).

Extensions

In addition to having students list attributes of an
imaginary animal, a language arts extension can in-
clude writing a story about an imaginary animal and
then drawing or modeling its brain. Another option is
to have students research the behavioral and/or physi-
cal characteristics of at least two animals (see Resourc-
es) in order to relate these to differences in functional
brain anatomy.

Possible mathematics and technology connections
for this lesson include building the brain to scale to
reflect the fact that the size of the brain is propor-
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tional to the size of the animal. For exceptionally large
animals, students can mathematically work out a scale
for the brain they are constructing. Additionally, the
images that are available online are presented in six
views with a corresponding scale so that students can
measure the size and volume of brain structures from
various real animals to determine both their absolute
and relative size, as well as the proportion of the brain
that is contained within a specific structure. Addition-
al media technology extensions could include having
students model their brains using a graphics program.
If additional time is allocated to the project, students
could make up a website or presentation to go with
their modeled brain. N
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Resources

Diversity and adaptations of the brain— WWWBN ATL ORG

EDUCATION BRAININTRO PDF
A pdf file of a student handout on general brain function suit-
able for this project.
Brain Museum, comparative mammalian brain collections—
BRAINMUSEUM ORG
Great site for downloadable brain images maintained jointly
by the University of Wisconsin and Michigan State, as well as
by the National Museum of Health and Medicine.
Animal diversity web— ANMADVERSTY UMMZ UMICH EDU
INCEX HIVIL
Site with an extensive database that catalogs behavioral and

physical characteristics of a great number of animals.

Eric Chudler’s neuroscience for kids— STAFF WASHINGTON ED

NEUROK HTML
Wealth of information about the nervous system, including
extensive information on the basic parts of the brain, songs

related to this lesson, and additional creative writing projects.
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