Your Hands, My Feet, My Fins, My
Wings
Our Bones!

Traci Lemon

(Aclaptccl from the comParativc anatomy exhibit at the University of
Orcgon’s Natural Historg Museum)
Synops Is:

Visitors will observe common bone structures between the frontal forelimbs of
five different mammals. Then theg will compare two different Phglogenetic trees of
mammals one derived from morphologtj and one from genetics to see the different trees
that different tgpes of evidence Produce . The last activitg will be to Preclict and draw
what a cligging mammal’s forelimb would look like and compare that Prediction toa
mole’s limb. The big ideas for this lesson are life’s connection through comParative

anatomy and how biologtj is alwags changing based on new evidence.

Audience:

The target audience will be the general Public from about 8 or 9 years old to
adults. Primarilg this activitg is suited to a table toP outreach setting. This activitg could
also be aclaPtec[ to a Middle Sschool or High School classroom setting.

Activitg Lcarning Goals:

1) Visitors will develop an unclcrstancling that anatomg IS comParable between
different species.

2) Visitors will be able to explain how/whg comparativc anatomy is substantial
evidence for evolution and realize the cliversitg aclaptations create in homologous
structures.

) Visitors will be able to walk away with the basic abilitg to inter[:)ret a

Phglogenetic tree and explain that liFe evolves 1Crom common ancestors.

Concepts to Address:

) Evolution/Ac]aPtation (evolutionar9 modification of structures to spechcic
ac{al:)tations of a sPecies, i.e.abat wing to Hg}
2) Comparative Anatomg



%) The biological connection of life on Earth
4) Phglogeng
5) Descent with Modification (Darwin)

Materials (Estimated Cost- Under $20)
Poster board (see example Photos)

Permanent markcr, markers and colored Pencils along with a Pencil box
Printouts of the forelimb bone structure of a hurnanJ bat, horsc, clolphin, dog,
horse and molc, along with separate labels i needed (included after cxamplc
Photos)

5 Clear paper Protectors for each animal listed above with Permancnt marker
outlines for each bone structure.

Printouts o1C Phglogenetic trees (morphological and genetic)

Sizable stack of blank paper, enough for your audience

Tal:)c and staplcr/staples

Table Décor, i.e. table cloth, streamers, etc. (oPtional)

it Possible: 3D rcPlica or actual bone structure of a mammal forelimb

Notes if needed

Preparation (APProx. 1-3 hrs)

Write activitg title and Place Phglogenetic trees on Poster boarcl, and make it eye
catching with bold colors or however 9ou’d like to decorate it. Possiblg add Photos of
mammal x ray bones. Print out bone structures and Placc in clear paper Protectors, then
draw an anatomica”g correct outline around the bone structure. The humorous is red,
radius Purple, ulna blue, carPals 9e”ow, metacarpals green and Phalanges orange.
Review included vocabularg if needed. Gather necessary suPPIies.

Set-Up:

Decorate table or clesignatecl area (oPtional). Set up Poster boarcl, PreFerablg

to one corner of the table, but leave off the animal cut outs. Lag out the paper
rotectors and Place bone structure Print outs face down beside them. On the other
corner of the table make a Pile of blank paper and set marker/colored Pencil filled

Pencil box on to[:). (see example Photos.

Guiding Questions:

What dO gOU I(ﬂOW about where ChF‘FCFCﬂt SPCCiCS come From?



What tgl:)es of things do you think animals/mammals have in common?

What do you know about the bones in your hands?

Have you ever made a Familg tree/have you heard of a Phglogenetic tree”

Have you heard of Darwin’s Finches?

What do you think this limb is used for?

What similarities can you think of between us and other mammals? Other animals?

What tgl:)e of environmental pressures do you think caused this Particular animal

to develop this bone structure?

What do you think about the similarities between our bones and other animals’

bones?

Whg do you think these Phglogenetic trees are different?

Activity DcscriPtion :

Begin bg asking visitors what theg know about evolution and comParative
anatomg (see Guic]ing Questions). Then have them look at bone structure Print outs of
the human, bat, horse, clolphin and clog, and let them guess which animal each may be.
Then have them Place the bone Printouts in the aPProPriate paper protector. Discuss
the similarities and differences between each animal and expancl upon concepts like
aclal:)tation and common ancestry. After that have visitors look at each Phg‘ogenctic
tree and discuss that Placement along with emphasizing common ancestrg links. Also
explain that different evidence gjves different results and new evidence can change
biologg. Lastlg have the visitors Predict how a mammal’s forelimb structure would look
on a mammal acla[:)tecl for cligging, then have them draw that Precliction. Com[:)are that

rediction to a Print out of a mole’s forelimb bone structure. If desired hang Preclictions
around the table/designatecl area, unless the visitor wants to keep it Encourage

visitors to communicate and help each other with the activities.

Tcaclwing Strategies:
Teaching strategtj will be to follow the 5E’s of the lcaming cgcle:
Engagement: Engage the visitors bg clrawing them in with the title and colorful
lagout of the table. Ask qucstions to access Prior know and encourage visitors to
interact with the comParativc bone structure activitg.
Explorc: Allow visitors to explore comParativc anatomy through the com[:)aring
the bone structure and through lcarning about the Phglogenctic tree. Th69 will
need to know that theg are looking at mammal forelimbs and that the bones which

are colorec] the same are the same bones.



ExPress: Visitors will express how tlweg are understanding the connection
between the cornParative anatomy and evolution l)u how connecting with the idea
of common ancestry on the Pliglogenetic tree. Continue asl<ing open ended
questions (see guiding c]uestions} S0 tl1€9 can express their understanding
tl1rougl1 their answers.

Elaborate: Elaboration will occur with Predicting the forelimb structure of a
digging mammal. This will encourage visitors to take what tlieg are learning further
l)u Putting them in the Place of a l)iologist. Guide learners to make Predictions
much as l)iologists do when discovering and lool<ing for new sPecies.

Evaluate: Evaluate the visitors learning tlwrougnout the activity. Ask open
ended c]uestions to evaluate their understanding and observe their own
explanations to other visitors if Possil)le. When comParing the bone structures
make sure tl1e9 understand the connection that all of these mammals have and
how that relates to the connection of all life on earth. Understanding the
leulogenetic tree and the results of the digging mammal Prediction activity will
also allow evaluation that visitors are rnal<inga connection with what real

l)iologists do and the Predictions tlweg make.

Vocal:)ularyz

CornParative Anatomg/l—:volution/Pliglogeng or Pl‘iulogenetic
Tree/Homologous/Analogous/Clade/lSones: Pnalanges, MetacarPals, CarPalsJ
Radius, Ulna and Humorous/Common Ancestor/MorPnologu/Genetics

Science Content Background and Additional

Resources:

Be sure that you have an understanding of evolution, Phglogenu and comParative
anatomy. Become familiar with the forelimb bone structure of mammals. Review
vocal)ularu and concePts to address.

Suggested resources: A section on comParative anatomy in any l)iologu textbook.
Google images works well to find images of bone structures and leulogenetic trees,just
include the URL on the Printout for citations of the Pliglogenetic tree. The dollar store

WOUlCl l)C a great resource ‘l:OI" SUPPliCS.

Included are examPle Photos and bone structures as follows: l1uman, l10!"SC, l>at, dog

and dolPl1in.



























