
 

 

ADAPTATION: Birds and their Beaks Part 1 TEACHER 

 

BIRDS AND THEIR BEAKS PART 1 
 

Students experience first-hand how different characteristics can provide an advantage to individuals by “eating” 

with distinct “beaks,” graph and analyze this data, and apply their results to explain the effects of adaptations 

on changes in the ecosystem or environment. 

 

SC STATE STANDARD 
*Birds and their Beaks Part 1 works towards this 
standard. It introduces the idea of variation within a 
population and survival within the environment. 
*If you also do Birds and their Beaks Part 2, the 
standard will be fully addressed. 
*Birds and their Beaks Part 2 can be done without 
Birds and their Beaks Part 1. 

8-LS4-4 Construct an explanation based on evidence 
that describes how genetic variations of traits in a 
population increase some individual’s probability of 
surviving and reproducing in a specific environment. 

NEXT GEN STANDARD 
*Birds and their Beaks Part 1 works towards this 
standard. It introduces the idea of variation within a 
population and survival within the environment. 
*If you also do Birds and their Beaks Part 2, the 
standard will be fully addressed. 
*Birds and their Beaks Part 2 can be done without 
Birds and their Beaks Part 1. 

MS-LS4-4 Construct an explanation based on 
evidence that describes how genetic variations of 
traits in a population increase some individual’s 
probability of surviving and reproducing in a specific 
environment. 

LEARNING OBJECTIVE(S) - Students will be able to recognize and explain 
the interaction between the environment and 
an organism’s traits. 

- Students will be able to explain how some 
traits increase some individuals probability of 
surviving 

- Students will graph data and recognize 
patterns across multiple repetitions. 

ESTIMATED TIME Two 45 minute class periods  

 

WHAT YOU’LL NEED:  

All of the items can be purchased from a local craft store, big box store, or online. Example products 

from Amazon are provided as links. The box provides the materials for 30 students, with a single bag 

per student containing the below: 

1. 5 soft pom poms. The box includes 0.75 to 1 inch pom poms as we found this to be the most 

useful size (example product). 

2. 15 pony beads (example product). 

3. Approximately 15 rice grains (a generous pinch). We find arborio rice to work the best (example 

product). White rice and other thin grains are not able to be picked up with binder clips. 

https://www.amazon.com/Adeweave-400pcs-3001-Inch-Googly/dp/B08YXYZMK6/ref=sr_1_1_sspa?crid=2G3ICNO2O7H79&dib=eyJ2IjoiMSJ9.TFNj_PJSEF7Q25W_fF1eY8NjwFCuC0t8z5BU2jqum104G_f90szoa7NJjlXi_ea3y1ofeIs6Latz4xR0v-S7nYiYi7gHFhDv7L39-4s2vxbz4_0aKcDAJ92Har2-R1wGliMOcrNKPJ1PYk93MoTNW9uTOGUC7mHesDtDzvPckgdIkOEnFKKXGK9l_JlaWcaKbrg--Srv8GcbBG7GSlX58csznfUHD7fUR2OD-ThAvACaNi1Uf2IpEpZ9_eDVqrdYuxIAWBkV4jhMqIDNL6WSqdO1g7JEldoAlVmybCf1rRQ.rGyH-Oy0aK8LxF_NcJ44tMZ2uzsYBtVfhyB2QhJRsTM&dib_tag=se&keywords=pom+poms&qid=1725378951&sprefix=pom%2Caps%2C637&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Wholesale-Multi-Colored-Bracelet-Braids-Plastic/dp/B09C1YL7RQ/ref=sr_1_1_sspa?crid=1F0GIGJQ6DMH2&dib=eyJ2IjoiMSJ9.VL7oKBOo9DB9cJRw_w5Y9HjD-YhLnGw1WPBguTkSURVBPBg3nw0l7JBleNSrmgglW91hT4_JSlKhTBh3qx4cH6XiGZ6GBTT1b_igKALrG1gu5E66S1JV4cS0VOGSV4Or3pBcvANAeIi6iSd39KxkloIZMG30a9lFpKO3ZN9Q0NjDKdVQRSGkiwhQ8BYmQXO2rpGUoONWPKIvb0xDPkLflQ.N58KzY_VUy8R92yzEwresizJOALKa_SFvUXDNu7ogZ4&dib_tag=se&keywords=pony+beads&qid=1725379009&sprefix=pony+%2Caps%2C537&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/RiceSelect-Arborio-Risotto-Gluten-Free-Non-GMO/dp/B00112UBOG/ref=sr_1_1_sspa?crid=25HF95A0YZC9E&dib=eyJ2IjoiMSJ9.zd5D6d1KyKqlOTkVEcyhYG08rOPvtg_gFBX3nHwuJP1mxOYzRUl1q1oNRV8yBRdasIeoRAI2glRaaBPhaG2TThqyx1CERto4qwOi2QOj1p-SxFTwNSHIZyIZS_Qo2qMasWb64SdrygOWWW2A7GTQeI2bSeZOu5Pv6c66OkqrOfRYz8JVFlaU1IJkfjsjjgJ42U6wJ0knud73TEwQ4w6t_DVzysWIU8QTvlnnnMAlwlKwuBqaQG73_6BEwan1phLaPCusW7DymDUVd1m-M7gjM0R9s43zsAu3ex0GJvIJ9So.pH8EsPHNufNp6vj6HNwM0PgUzrcj6RRM8M_q_h9zE4Y&dib_tag=se&keywords=arborio+rice&qid=1725379638&sprefix=arbor%2Caps%2C357&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/RiceSelect-Arborio-Risotto-Gluten-Free-Non-GMO/dp/B00112UBOG/ref=sr_1_1_sspa?crid=25HF95A0YZC9E&dib=eyJ2IjoiMSJ9.zd5D6d1KyKqlOTkVEcyhYG08rOPvtg_gFBX3nHwuJP1mxOYzRUl1q1oNRV8yBRdasIeoRAI2glRaaBPhaG2TThqyx1CERto4qwOi2QOj1p-SxFTwNSHIZyIZS_Qo2qMasWb64SdrygOWWW2A7GTQeI2bSeZOu5Pv6c66OkqrOfRYz8JVFlaU1IJkfjsjjgJ42U6wJ0knud73TEwQ4w6t_DVzysWIU8QTvlnnnMAlwlKwuBqaQG73_6BEwan1phLaPCusW7DymDUVd1m-M7gjM0R9s43zsAu3ex0GJvIJ9So.pH8EsPHNufNp6vj6HNwM0PgUzrcj6RRM8M_q_h9zE4Y&dib_tag=se&keywords=arborio+rice&qid=1725379638&sprefix=arbor%2Caps%2C357&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
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4. Any container (“stomach”) to collect pom poms, beads, and rice. For example, this can be a 

lunch size paper bag (example product), plastic cup ~7oz or larger (example product), or a 

sandwich size reclosable bag (example product). 

5. One small 0.75” binder clip (example product) and one large 1.25” binder clip (example 

product). Alternatively, using their fingers or clothespins may be more accessible for students 

with mobility limitations: mini clothespin (example product) and large clothespin (example 

product).  

6. You may also want paper plates or lunch trays to help students keep their materials contained 

or separated. 

 

WHAT YOUR STUDENTS SHOULD KNOW BEFORE: 

Some general knowledge of how certain characteristics serve a certain function may be helpful, but not 

necessary since this activity is designed for students to hypothesize and experiment with this concept. 

 

WHAT TO DO BEFORE YOUR CLASS: 

Here is an example of a student’s materials including pom poms, 

beads, and rice, and two “beaks.” Not pictured is a bag or cup.  

 

 

 

 

 

 

HOW TO SET UP YOUR CLASS: 

This activity can be completed by students working individually or in pairs to collect the data. 

 

WHAT YOU NEED TO KNOW FOR YOUR SAFETY: 

Small beads could be a choking hazard. 

Binder clips can pinch skin. 

 

This lesson has been designed to follow three dimensional learning, as described in NGSS standards. In this 

teacher version, we annotate the associated Science and Engineering Practices and Cross-Cutting Concepts 

using icons (from these NGSS Planning Cards) before the relevant student question and blue and green text, 

respectively, within the student instructions. Additionally, content and questions that specifically address the 

Disciplinary Core Idea is represented in orange text. Sample student responses, classroom recommendations, 

and other hints are in red italicized text. See https://scienceweb.clemson.edu/beakerbox/ for additional files 

such as non-annotated student versions, Spanish versions of student materials, and slides. 

https://www.amazon.com/AJM-Brown-Paper-Lunch-Count/dp/B003V9MTWY/ref=sr_1_5?crid=27I68C9MVKY9B&dib=eyJ2IjoiMSJ9.ad7LEs_k1DVJAphw1bZ6CurKgQ7n6-BfeaxbuODD9NR_KaKLyo4Fs0FxX6LFwmU-GKSTk9MaUBvLvm3y795vDNHg-wzB-8QbeV0g-nvaFbyMuV6iJwiIkUtfbx17WZBJ7X4NjjDcp8taS7HCtuDfbjM7lB-YRKJMFlVKv-TlLyPpcYVBFRKRITx1rxAHPweHPeuSqqjOwR0tH7mCSAla54sk5vP6bVedzZlfDN_aLTkk5M1kmSrCbg5FcFD1z6NSAAh33bKHqPPQ6Up1WVYCsTWXeWXw4i3eJ7ZAkprhXI0.0dzgVD72CQpocU-hjPBUqkgWWLkWac1gVcLONVW27gU&dib_tag=se&keywords=paper+lunch+bags&qid=1725379152&sprefix=paper+lunch%2Caps%2C1094&sr=8-5
https://www.amazon.com/Plastic-Disposable-Crystal-Drinking-Coffee/dp/B09TZK4NP3/ref=sr_1_1_sspa?crid=100PSPM397XIE&dib=eyJ2IjoiMSJ9.2NE5Byzi-O2FWvCkPYRFZGHyoDrL75tFwzFR-YYWRJjLJkGZ7q8jtFkcFxa4an7SZgvkZ1rNvZ1VFq9_TlDs_vUxDun6DweWKZfn1CfTUEAf5AZnmRHUiRqJwrCJ1SSZ8_ML-oYuy8hVpH5NB66JWwSZArqxkGd2jOqN7HNHfswQ2FKRM-aY_0fisXvZ2XU0jCb9aQfbFhs0xG2SQZoBX1kqSdP3VYa4VAFWQ1ujkSdNEK15kMfydce8xFz3AvmuaYQdOQTfr0dXKwcgWPIqDozIWKcaob4Cop8tidzvKnI.tZ6wyA9WbaJKbB_3tepBk1-MkeorloFt8M2lnC3uuCU&dib_tag=se&keywords=plastic+cups&qid=1725379079&sprefix=pl%2Caps%2C820&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Amazon-Basics-Sandwich-Storage-Previously/dp/B095PQ6SX7/ref=sr_1_1_ffob_sspa?crid=2Q4CUCUZEP4DF&dib=eyJ2IjoiMSJ9.epgsEwEiOVXVJeIbqEYIhAA5QZYbDaKbFcnBZXnKROrk9Cnil5c1LQg4TL8UfTX5rmu7VjCPzr7F4tnQz_hDPdLnndMehfrOwjXwpLTs-jP1AmqPspfBhTu0EKuOhGP2UAP8sDJuocrrk094U0eV0qn6v-S02zLgz2Jx1s3XAqDlBh36SxRMPtUtwNUVG56nre28Fubzz2uBpDTOpXo59uQdHTjYm6NceRIrs9CojJH9FOeN2_yca8AxP7aDHiJGJ0m54oIvEyaany993HQEAJ-LVokfgTaKXru8aXdwyOI.bYjAWTejSCdx8I1e3iZGJkId2hEq77t57WUUYH863gY&dib_tag=se&keywords=sandwich+bags&qid=1725379217&rdc=1&sprefix=sandwich+%2Caps%2C515&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Officemate-Small-Binder-Clips-99020/dp/B001HBIPDK/ref=sr_1_5?crid=3P0NOFN0BYS5Z&dib=eyJ2IjoiMSJ9.Y0afaxm3bmvlJ_DVgfAHCVCBkw-ClEK2VBSbRricKL0nTJH_DnYYEMxXk6yHXDkxtwS1Zq_i6PWVhg9hZpA8leXNKYI6UBWNj2C8PQbMmI2VMz030kZ3F2Wa-sla2uTaI43XW1ZWDQrYRre8pf0k6hFNkig4hkr9MqBToOHMgeCzvVsh4K0UcUTujIlUKZL_QYL5Jiri7kh9_jJcr5xdcnUBlVXlgcKlY2MvArApC7MY6aYGjge55fVoup0E3n3ntMEduLCJN7jB4EOBY-PvWQPx5FVoUTyOXsFxoNSSip4.K4fL0lMcYZPQRdy38OQIjdTJOPIgH43ypPl-iikRuAI&dib_tag=se&keywords=small%2Bbinder%2Bclips%2B3%2F4%2Binch&qid=1725560006&sprefix=small%2Bbinder%2Bclip%2Caps%2C125&sr=8-5&th=1
https://www.amazon.com/Staples-Medium-Binder-Capacity-32003/dp/B001TNWROO/ref=sr_1_5_mod_primary_new?crid=1UV3C80VCANY7&dib=eyJ2IjoiMSJ9.axagunaD-e_i3eUeJG_8dkFqc96264HKpbdSS75swhjnmoBMR4LYiVRUvIRN1b0gllkTd81c-9qsIL6Y4cyfQG3DB8NU9mTRKuiUSMlaLQ1uGO6NUFG_z6HkpVHsIf_tm9dhY14hmBT6AmLUQBirrJwhsTnJfftjs_QqqePfvDDf6aoL3Hcop-6JGPXsWXe5tDIIRbgJSliHqT5OJYZdtg92no_PEZ5Z1IpnVW1vVrQ.TSzjS4iIqLsDa_Mtp5K6VZuiqGvXWorr-8OmgHt2ltk&dib_tag=se&keywords=officemate+medium+binder+clips&qid=1725560065&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=officemate+%2Caps%2C91&sr=8-5
https://www.amazon.com/Staples-Medium-Binder-Capacity-32003/dp/B001TNWROO/ref=sr_1_5_mod_primary_new?crid=1UV3C80VCANY7&dib=eyJ2IjoiMSJ9.axagunaD-e_i3eUeJG_8dkFqc96264HKpbdSS75swhjnmoBMR4LYiVRUvIRN1b0gllkTd81c-9qsIL6Y4cyfQG3DB8NU9mTRKuiUSMlaLQ1uGO6NUFG_z6HkpVHsIf_tm9dhY14hmBT6AmLUQBirrJwhsTnJfftjs_QqqePfvDDf6aoL3Hcop-6JGPXsWXe5tDIIRbgJSliHqT5OJYZdtg92no_PEZ5Z1IpnVW1vVrQ.TSzjS4iIqLsDa_Mtp5K6VZuiqGvXWorr-8OmgHt2ltk&dib_tag=se&keywords=officemate+medium+binder+clips&qid=1725560065&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=officemate+%2Caps%2C91&sr=8-5
https://www.amazon.com/Clothespins-Natural-Wooden-Multi-Function-aHeemo/dp/B071GR1JNH/ref=sr_1_1_sspa?crid=3G406KOT988DD&dib=eyJ2IjoiMSJ9.HbBZzbFA0NG9irGTPdcRUFTaEtMslHhX3SlRaUF17NpxqtQYJyB18lqKqAd4GtfdXEM9807ycBFavdBF30dc9vHtWN8H54FLLu5XCSpMUnfFhsEmH1UFi0ju9UciITU8cFX9_OkwO4u1KBDnp5T_DiVY28HDYo5WUz52YGHCpnG-BCjNlkQb233w2CXRmaKtlzPIGBdrmI2Iwa6j-BwiQuv2Wk9tJV26PqvlR7bhghnnUuikUZhrxFwFwzZaTug0QqRia2nmTsRhmn010RwUgnLqTibwurJpJqlX3JLBqqE.TPR2oyFsn2VYdsNw4_9GKQcD-P56qXawfByXXRGP4-c&dib_tag=se&keywords=mini+clothes+pin&qid=1725559733&sprefix=mini+clothes+pin%2Caps%2C520&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Wooden-Clothespins-Laundry-Hanging-Pictures/dp/B08B5R8937/ref=sr_1_2_sspa?crid=2VOC5CW3RY268&dib=eyJ2IjoiMSJ9.tRSrS-uo6aY3zl7okj9Ze_Uk4FR73nOA7RJpjHaoGdoCLgXbsWKrKkZ8Ytr5l_34y0pjBilwI64xzFws2dwH4gMoZzJT0iQk8KtRDuWvBT3u2RT5Aqe6EOC4s9OtYIVEmrGNuVjsYKtaDIe52VbuC0AJSZ9dGpxZCrbNu5f67DAvKthToaqbujamMjgu1J44H6wSze5hQ8qfBr6euJ4QWFJ3wgQiuOQiL1xfb0ByzPg.IF9RGo6dmV--j1KtEu6_rGCXRyVSGpPOpLXwsLlzIQg&dib_tag=se&keywords=large+clothes+pin&qid=1725559774&sprefix=large+clothes+pin%2Caps%2C318&sr=8-2-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Wooden-Clothespins-Laundry-Hanging-Pictures/dp/B08B5R8937/ref=sr_1_2_sspa?crid=2VOC5CW3RY268&dib=eyJ2IjoiMSJ9.tRSrS-uo6aY3zl7okj9Ze_Uk4FR73nOA7RJpjHaoGdoCLgXbsWKrKkZ8Ytr5l_34y0pjBilwI64xzFws2dwH4gMoZzJT0iQk8KtRDuWvBT3u2RT5Aqe6EOC4s9OtYIVEmrGNuVjsYKtaDIe52VbuC0AJSZ9dGpxZCrbNu5f67DAvKthToaqbujamMjgu1J44H6wSze5hQ8qfBr6euJ4QWFJ3wgQiuOQiL1xfb0ByzPg.IF9RGo6dmV--j1KtEu6_rGCXRyVSGpPOpLXwsLlzIQg&dib_tag=se&keywords=large+clothes+pin&qid=1725559774&sprefix=large+clothes+pin%2Caps%2C318&sr=8-2-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.nextgenscience.org/three-dimensional-learning
https://static1.squarespace.com/static/59c3bad759cc68f757a465a3/t/5b509ff8352f53585519a1fc/1532010503229/NGSS+Planning+Cards.pdf
https://scienceweb.clemson.edu/beakerbox/
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BIRDS AND THEIR BEAKS PART 1 
Student Activity Instructions: 

Phenomenon: 

 

Green anole lizards are common in South Carolina. Recently, scientists have observed 

that the green anole lizards in Florida have larger toepads and more scales than previous 

generations of lizards. 
Image: “Strawberry” redux- wild green anole, Vicki DeLoach, https://www.flickr.com/photos/vickisnature/6481619097 

 

 

Another scientist was interested in guppies. He moved a population of 

guppies into a predator-free stream to see what happened. The guppies grew larger, 

matured later, and reproduced slower. However, the guppies in the stream with predators 

matured earlier and reproduced faster. 
Image: Trinidadian guppy (Poecilia reticulata) male and female.png 
https://commons.wikimedia.org/wiki/File:Trinidadian_guppy_%28Poecilia_reticulata%29_male_and_female.png#/media/File:Trinidadian_guppy_(Poecilia_reticulata)_male_an  
d_female.png 

 

Bedbugs are pesky animals. When DDT (a powerful pesticide) was introduced after WWI, 

bedbugs seemed to go away for a while. Now, they are back and more resistant to 

(unaffected by) pesticides. 
Image: bedbugs, Charles LeBlanc, https://www.flickr.com/photos/httpoldmaisonblogspotcom/4244054615 

 

From these examples, it is evident that sometimes populations change. The driving question for this lesson, 

which you will work to answer throughout the activity is, how do populations change and why? 

Note for teachers: We are emphasizing that populations change over time. Individuals themselves do not 

change. 

 
In 1977 and 1978, Rosemary and Peter Grant noticed a change in the population of medium ground finches 

(Geospiza fortis) on the Galapagos Islands. They had been collecting data and studying these famous birds for 

a number of years when they noticed a dramatic shift in the size of bird beaks within the population of medium 

ground finches. 

 
Additional questions to think about and add to the driving question board: 

What caused this sudden change in the population of medium ground finches? How can we explain this 

change in the medium ground finch population and use what we learn to understand how other populations of 

other animals change? 

You can have students generate additional questions for the driving question board or work together as a class 

to generate additional questions. 
 

Figure 1: Beak Measurements Diagram 

Image: retrieved from: http://bebi103.caltech.edu.s3-website-us-east-1.amazonaws.com/2019a/content/homework/hw3/hw3.2.html 

https://www.flickr.com/photos/vickisnature/6481619097
https://www.flickr.com/photos/httpoldmaisonblogspotcom/4244054615
http://bebi103.caltech.edu.s3-website-us-east-1.amazonaws.com/2019a/content/homework/hw3/hw3.2.html
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Answers will vary. 

In this activity, you will simulate a population of finches to explore the mechanisms that drive population 

change. 

 
1. Make some initial predictions about why you think the birds’ beaks may have changed. 

 

Procedure Instructions: 

 
 

Data Table: Record your data here 

Small Binder Clip Large Binder Clip 

Pom Poms Beads Rice Pom Poms Beads Rice 

2 3 5 3 9 2 

1. Look at the materials provided by your teacher. You should have the following at your station 

to carry out your investigation: 

a. Three types of “food” (15 beads, 5 pom poms, 15 grains of rice) 

b. Two types of “beak” (large and small binder clips) 

c. One “stomach” (paper bag, plastic cup, or sandwich bag) 

You may want to have students put the “foods” on a paper plate or lunch tray. 

2. You will use your “beak” to collect food, one item at a time, for 20 seconds. On your teacher’s 

cue, begin collecting food using your beak, putting what you pick up in your “stomach.” 

If you have a competitive class, consider reducing the time to 15 seconds. For a less 

competitive class, consider increasing the time to 30 seconds. 

3. You can only use the “beak,” black part of the binder clip to pick up the “food” 

4. Once time is up, put down your “beak.” Count and record how many beads, pom poms, and 

rice you collected during your investigation. 

5. Repeat this process (steps 3 and 4) using the second type of beak. 

Conduct a practice round for 20 seconds to allow students to practice using the “beaks” 

before timing the “official” rounds. 
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2. Determine your independent and dependent variables. 

 
In this investigation, your 3 variables are the type of beak, type of food, and the amount of food 

gathered. Using this information, determine which 2 variables are independent and which 1 variable is 

dependent. 

Independent Variable(s): 
 

Dependent Variable: 
 

Use this to scaffold information about variables if needed 

An Independent variable is the variable being changed or manipulated in an experiment. A 

Dependent variable is the variable that could change in response to changes in the independent 

variable. 

Example: The number of people who like a flavor of ice cream (dependent variable) depends on the 

age of person asked (independent variable) 

 
You may also have more than one independent variable. Here is a sample bar graph with multiple 

independent variables. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
When graphing, your independent variable goes on the x-axis and the dependent variable goes on 

the y-axis. 



ADAPTATION: Birds and their Beaks Part 1 
TEACHER 

 

 

3. Create a bar graph representing the number of each type of food you collected for each type of “beak.” 

a. Your axes are already labeled, and you can begin by adding numerical values for your count of 

food types on the y-axis. 

b. Now you’re ready to begin graphing! Create bars that go up to the amount of food you collected. 

 
An example graph is shown below. 

 
To graph data with two independent variables, pretend you are making two separate graphs. Start with 

your small clip data. Label the x-axis with the type of food and color in the bars. Repeat this process but 

now with data for the large clip. Write a title for your graph at the top. 
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4. Which type of food was the small clip best able to collect according to your data? Which type of food 

was the large clip best able to collect according to your data? 

 
 

 

5. How did the size of your “beak” impact the function? Did it make it easier or harder to pick up certain 

types of food? Discuss your results with your classmates. 

 

If the student has the small clip, they will likely have more rice grains. If the student has the 

large clip, they will likely have more beads. Both clips were able to pick up the pom poms. 

The small clip was best able to pick up the rice grains and the pom poms. It was difficult for 

the small clips to pick up and put down the beads. The large clip was best able to pick up the 

beads and the pom poms. However, it was difficult for the large clip to pick up the rice grains 

relative to the small clip. 
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6. Now that you have some practice graphing, you will analyze the data collected by the whole class. 

Collect the data from each group and record the data in the table below. Calculate the average number 

of pom poms, beads, and rice collected by each individual for each beak type. 

 
Class Data Table 

 

Group Small Binder Clips Large Binder Clips 

PomPoms Beads Rice PomPoms Beads Rice 

1 1 2 2 4 7 0 

2 2 0 0 5 3 0 

3 4 0 1 5 5 0 

4 4 0 0 3 7 0 

5 5 0 1 4 7 0 

6 5 0 1 5 4 0 

7 5 0 1 5 2 0 

8 3 0 1 5 2 1 

9 
      

10 
      

11 
      

12 
      

13 
      

14 
      

15 
      

Average 3.125 0.25 0.875 4.5 4.63 0.125 
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The independent and dependent variables will be the same as your individual graphs. Following the 

same procedure, create a graph for your class data graphing the averages. 

 
Graph of Class Data 
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7. Most scientific investigations have many repetitions to confirm the accuracy of the results. Every person 

conducted one repetition, and when your data is put together you have done multiple repetitions. 

a. Do you notice a pattern in the data collected across the multiple repetitions? (Hint: What 

happens to the dependent variable as the independent variable changes?) 

 
 

b. Are the patterns the same from your personal data set and the class data set which contains 

repetitions, or did they change? 

 

Answers will vary. An example answer is below. 

 
A student using a small clip tends to pick up more rice than beads. A student using a large 

clip tends to pick up more beads than rice. 

Answers will vary. An example answer is below. 

 
The small clip is the better “beak” for picking up the rice grains, and the large clip is the better 

“beak” for picking up the beads. 
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Birds 1 and 2 are more likely to feed on the nuts as they have larger beaks that can both fit 

these foods and are large enough to crush them. Birds 3 and 4 are more likely to feed on the 

small soft seeds, as they have beaks that are better at picking up these small objects. 

 

8. The following birds are a set of birds that live on the Galapagos Islands in South America and are 

called Darwin’s finches after the scientist who studied them, Charles Darwin. On the islands, these 

birds can eat either large, hard nuts or small, soft seeds. Which of the birds below do you think are 

most likely to feed on the nuts and which do you think are most likely to feed on the seeds? Explain 

why using the patterns you observed in your data. 
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Birds 1 and 2 are most likely to be impacted because their large beaks can’t pick up the small 

seeds. This was simulated when the large binder clip struggled to pick up rice but the small 

binder clip could pick up rice. 

In fact, the average beak size of all the finches became smaller due to this drought! 

 

9. In 2003, there was a drought in the Galapagos Islands. This low rainfall caused plants not to produce 

larger seeds, and the effect was that only small seeds were available to eat. When this environment 

changed, what do you think the effects of this would be for each of the birds in Question 8 and why? 

When answering ‘Why’ (e.g. your explanation), use your data from the experiment and be sure to 

address how the structure of the beak relates to the animal’s ability to eat both the larger and smaller 

seeds. 
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BIRDS AND THEIR BEAKS PART 2 
 

Students experience first-hand how different characteristics can provide an advantage to individuals by “eating” 

with distinct “beaks,” graph and analyze this data, and apply their results to explain the effects of adaptations 

on changes in the ecosystem or environment. 

SC STATE STANDARD 
*Birds and their Beaks Part 
2 can be done without Birds 
and their Beaks Part 1. 

8-LS4-4 Construct an explanation based on evidence that describes 
how genetic variations of traits in a population increase some 
individual’s probability of surviving and reproducing in a specific 
environment. 
 
8-LS4-6 Use mathematical representations to support explanations 

of how natural selection may lead to increases and decreases of 

specific traits in populations over time. 

NEXT GEN STANDARD 
*Birds and their Beaks Part 
2 can be done without Birds 
and their Beaks Part 1. 

MS-LS4-4 Construct an explanation based on evidence that 
describes how genetic variations of traits in a population increase 
some individual’s probability of surviving and reproducing in a 
specific environment. 
 
MS-LS4-6 Use mathematical representations to support 

explanations of how natural selection may lead to increases and 

decreases of specific traits in populations over time. 

LEARNING OBJECTIVE(S) - Students will be able to recognize and explain the interaction 
between the environment and an organism’s traits to produce 
variable amounts of fitness. 

- Students will be able to describe a phenotype (structure) that 

provides an advantage in function in a particular 

environment. 

- Students will be able to understand how phenotypic traits can 

impact survival. 

- Students will graph repeated class data and recognize 
patterns in the data. 

- Students will be able to apply concepts of structure and 

function to real-life examples. 

ESTIMATED TIME Two 45 minute class periods  

 

WHAT YOU’LL NEED:  

All of the items can be purchased from a local craft store, big box store, or online. Example products 

from Amazon are provided as links. The box provides the materials for 30 students, with a single bag 

per student containing the below: 
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1. 5 soft pom poms. The box includes 0.75 to 1 inch pom poms as we found this to be the most 

useful size (example product) 

2. 15 pony beads (example product) 

3. Approximately 15 rice grains (a generous pinch). We find arborio rice to work the best (example 

product). White rice and other thin grains are not able to be picked up with binder clips. 

4. Any container (“stomach”) to collect pom poms, beads, and rice. For example, this can be a 

lunch size paper bag (example product), plastic cup ~7oz or larger (example product), or a 

sandwich size reclosable bag (example product). 

5. One small 0.75” binder clip (example product) and one large 1.25” binder clip (example 

product). Alternatively, using their fingers or clothespins may be more accessible for students 

with mobility limitations: mini clothespin (example product) and large clothespin (example 

product).  

6. You may also want paper plates or lunch trays to help students keep their materials contained 

or separated. 

 

WHAT YOUR STUDENTS SHOULD KNOW BEFORE: 

Some general knowledge of how certain characteristics serve a certain function may be helpful, but not 

necessary since this activity is designed for students to hypothesize and experiment with this concept. 

 

WHAT TO DO BEFORE YOUR CLASS: 

Here is an example of a student’s materials including pom poms, 

beads, and rice, and two “beaks.” Not pictured is a bag or cup.  

 

 

 

 

 

 

HOW TO SET UP YOUR CLASS: 

This activity can be completed by students working individually or in pairs to collect the data. 

 

WHAT YOU NEED TO KNOW FOR YOUR SAFETY: 

Small beads could be a choking hazard. 

Binder clips can pinch skin. 

 

This lesson has been designed to follow three dimensional learning, as described in NGSS standards. In this 

teacher version, we annotate the associated Science and Engineering Practices and Cross-Cutting Concepts 

using icons (from these NGSS Planning Cards) before the relevant student question and blue and green text, 

respectively, within the student instructions. Additionally, content and questions that specifically address the 

Disciplinary Core Idea is represented in orange text. Sample student responses, classroom recommendations, 

and other hints are in red italicized text. See https://scienceweb.clemson.edu/beakerbox/ for additional files 

such as non-annotated student versions, Spanish versions of student materials, and slides.

https://www.amazon.com/Adeweave-400pcs-3001-Inch-Googly/dp/B08YXYZMK6/ref=sr_1_1_sspa?crid=2G3ICNO2O7H79&dib=eyJ2IjoiMSJ9.TFNj_PJSEF7Q25W_fF1eY8NjwFCuC0t8z5BU2jqum104G_f90szoa7NJjlXi_ea3y1ofeIs6Latz4xR0v-S7nYiYi7gHFhDv7L39-4s2vxbz4_0aKcDAJ92Har2-R1wGliMOcrNKPJ1PYk93MoTNW9uTOGUC7mHesDtDzvPckgdIkOEnFKKXGK9l_JlaWcaKbrg--Srv8GcbBG7GSlX58csznfUHD7fUR2OD-ThAvACaNi1Uf2IpEpZ9_eDVqrdYuxIAWBkV4jhMqIDNL6WSqdO1g7JEldoAlVmybCf1rRQ.rGyH-Oy0aK8LxF_NcJ44tMZ2uzsYBtVfhyB2QhJRsTM&dib_tag=se&keywords=pom+poms&qid=1725378951&sprefix=pom%2Caps%2C637&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Wholesale-Multi-Colored-Bracelet-Braids-Plastic/dp/B09C1YL7RQ/ref=sr_1_1_sspa?crid=1F0GIGJQ6DMH2&dib=eyJ2IjoiMSJ9.VL7oKBOo9DB9cJRw_w5Y9HjD-YhLnGw1WPBguTkSURVBPBg3nw0l7JBleNSrmgglW91hT4_JSlKhTBh3qx4cH6XiGZ6GBTT1b_igKALrG1gu5E66S1JV4cS0VOGSV4Or3pBcvANAeIi6iSd39KxkloIZMG30a9lFpKO3ZN9Q0NjDKdVQRSGkiwhQ8BYmQXO2rpGUoONWPKIvb0xDPkLflQ.N58KzY_VUy8R92yzEwresizJOALKa_SFvUXDNu7ogZ4&dib_tag=se&keywords=pony+beads&qid=1725379009&sprefix=pony+%2Caps%2C537&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/RiceSelect-Arborio-Risotto-Gluten-Free-Non-GMO/dp/B00112UBOG/ref=sr_1_1_sspa?crid=25HF95A0YZC9E&dib=eyJ2IjoiMSJ9.zd5D6d1KyKqlOTkVEcyhYG08rOPvtg_gFBX3nHwuJP1mxOYzRUl1q1oNRV8yBRdasIeoRAI2glRaaBPhaG2TThqyx1CERto4qwOi2QOj1p-SxFTwNSHIZyIZS_Qo2qMasWb64SdrygOWWW2A7GTQeI2bSeZOu5Pv6c66OkqrOfRYz8JVFlaU1IJkfjsjjgJ42U6wJ0knud73TEwQ4w6t_DVzysWIU8QTvlnnnMAlwlKwuBqaQG73_6BEwan1phLaPCusW7DymDUVd1m-M7gjM0R9s43zsAu3ex0GJvIJ9So.pH8EsPHNufNp6vj6HNwM0PgUzrcj6RRM8M_q_h9zE4Y&dib_tag=se&keywords=arborio+rice&qid=1725379638&sprefix=arbor%2Caps%2C357&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/RiceSelect-Arborio-Risotto-Gluten-Free-Non-GMO/dp/B00112UBOG/ref=sr_1_1_sspa?crid=25HF95A0YZC9E&dib=eyJ2IjoiMSJ9.zd5D6d1KyKqlOTkVEcyhYG08rOPvtg_gFBX3nHwuJP1mxOYzRUl1q1oNRV8yBRdasIeoRAI2glRaaBPhaG2TThqyx1CERto4qwOi2QOj1p-SxFTwNSHIZyIZS_Qo2qMasWb64SdrygOWWW2A7GTQeI2bSeZOu5Pv6c66OkqrOfRYz8JVFlaU1IJkfjsjjgJ42U6wJ0knud73TEwQ4w6t_DVzysWIU8QTvlnnnMAlwlKwuBqaQG73_6BEwan1phLaPCusW7DymDUVd1m-M7gjM0R9s43zsAu3ex0GJvIJ9So.pH8EsPHNufNp6vj6HNwM0PgUzrcj6RRM8M_q_h9zE4Y&dib_tag=se&keywords=arborio+rice&qid=1725379638&sprefix=arbor%2Caps%2C357&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/AJM-Brown-Paper-Lunch-Count/dp/B003V9MTWY/ref=sr_1_5?crid=27I68C9MVKY9B&dib=eyJ2IjoiMSJ9.ad7LEs_k1DVJAphw1bZ6CurKgQ7n6-BfeaxbuODD9NR_KaKLyo4Fs0FxX6LFwmU-GKSTk9MaUBvLvm3y795vDNHg-wzB-8QbeV0g-nvaFbyMuV6iJwiIkUtfbx17WZBJ7X4NjjDcp8taS7HCtuDfbjM7lB-YRKJMFlVKv-TlLyPpcYVBFRKRITx1rxAHPweHPeuSqqjOwR0tH7mCSAla54sk5vP6bVedzZlfDN_aLTkk5M1kmSrCbg5FcFD1z6NSAAh33bKHqPPQ6Up1WVYCsTWXeWXw4i3eJ7ZAkprhXI0.0dzgVD72CQpocU-hjPBUqkgWWLkWac1gVcLONVW27gU&dib_tag=se&keywords=paper+lunch+bags&qid=1725379152&sprefix=paper+lunch%2Caps%2C1094&sr=8-5
https://www.amazon.com/Plastic-Disposable-Crystal-Drinking-Coffee/dp/B09TZK4NP3/ref=sr_1_1_sspa?crid=100PSPM397XIE&dib=eyJ2IjoiMSJ9.2NE5Byzi-O2FWvCkPYRFZGHyoDrL75tFwzFR-YYWRJjLJkGZ7q8jtFkcFxa4an7SZgvkZ1rNvZ1VFq9_TlDs_vUxDun6DweWKZfn1CfTUEAf5AZnmRHUiRqJwrCJ1SSZ8_ML-oYuy8hVpH5NB66JWwSZArqxkGd2jOqN7HNHfswQ2FKRM-aY_0fisXvZ2XU0jCb9aQfbFhs0xG2SQZoBX1kqSdP3VYa4VAFWQ1ujkSdNEK15kMfydce8xFz3AvmuaYQdOQTfr0dXKwcgWPIqDozIWKcaob4Cop8tidzvKnI.tZ6wyA9WbaJKbB_3tepBk1-MkeorloFt8M2lnC3uuCU&dib_tag=se&keywords=plastic+cups&qid=1725379079&sprefix=pl%2Caps%2C820&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Amazon-Basics-Sandwich-Storage-Previously/dp/B095PQ6SX7/ref=sr_1_1_ffob_sspa?crid=2Q4CUCUZEP4DF&dib=eyJ2IjoiMSJ9.epgsEwEiOVXVJeIbqEYIhAA5QZYbDaKbFcnBZXnKROrk9Cnil5c1LQg4TL8UfTX5rmu7VjCPzr7F4tnQz_hDPdLnndMehfrOwjXwpLTs-jP1AmqPspfBhTu0EKuOhGP2UAP8sDJuocrrk094U0eV0qn6v-S02zLgz2Jx1s3XAqDlBh36SxRMPtUtwNUVG56nre28Fubzz2uBpDTOpXo59uQdHTjYm6NceRIrs9CojJH9FOeN2_yca8AxP7aDHiJGJ0m54oIvEyaany993HQEAJ-LVokfgTaKXru8aXdwyOI.bYjAWTejSCdx8I1e3iZGJkId2hEq77t57WUUYH863gY&dib_tag=se&keywords=sandwich+bags&qid=1725379217&rdc=1&sprefix=sandwich+%2Caps%2C515&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Officemate-Small-Binder-Clips-99020/dp/B001HBIPDK/ref=sr_1_5?crid=3P0NOFN0BYS5Z&dib=eyJ2IjoiMSJ9.Y0afaxm3bmvlJ_DVgfAHCVCBkw-ClEK2VBSbRricKL0nTJH_DnYYEMxXk6yHXDkxtwS1Zq_i6PWVhg9hZpA8leXNKYI6UBWNj2C8PQbMmI2VMz030kZ3F2Wa-sla2uTaI43XW1ZWDQrYRre8pf0k6hFNkig4hkr9MqBToOHMgeCzvVsh4K0UcUTujIlUKZL_QYL5Jiri7kh9_jJcr5xdcnUBlVXlgcKlY2MvArApC7MY6aYGjge55fVoup0E3n3ntMEduLCJN7jB4EOBY-PvWQPx5FVoUTyOXsFxoNSSip4.K4fL0lMcYZPQRdy38OQIjdTJOPIgH43ypPl-iikRuAI&dib_tag=se&keywords=small%2Bbinder%2Bclips%2B3%2F4%2Binch&qid=1725560006&sprefix=small%2Bbinder%2Bclip%2Caps%2C125&sr=8-5&th=1
https://www.amazon.com/Staples-Medium-Binder-Capacity-32003/dp/B001TNWROO/ref=sr_1_5_mod_primary_new?crid=1UV3C80VCANY7&dib=eyJ2IjoiMSJ9.axagunaD-e_i3eUeJG_8dkFqc96264HKpbdSS75swhjnmoBMR4LYiVRUvIRN1b0gllkTd81c-9qsIL6Y4cyfQG3DB8NU9mTRKuiUSMlaLQ1uGO6NUFG_z6HkpVHsIf_tm9dhY14hmBT6AmLUQBirrJwhsTnJfftjs_QqqePfvDDf6aoL3Hcop-6JGPXsWXe5tDIIRbgJSliHqT5OJYZdtg92no_PEZ5Z1IpnVW1vVrQ.TSzjS4iIqLsDa_Mtp5K6VZuiqGvXWorr-8OmgHt2ltk&dib_tag=se&keywords=officemate+medium+binder+clips&qid=1725560065&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=officemate+%2Caps%2C91&sr=8-5
https://www.amazon.com/Staples-Medium-Binder-Capacity-32003/dp/B001TNWROO/ref=sr_1_5_mod_primary_new?crid=1UV3C80VCANY7&dib=eyJ2IjoiMSJ9.axagunaD-e_i3eUeJG_8dkFqc96264HKpbdSS75swhjnmoBMR4LYiVRUvIRN1b0gllkTd81c-9qsIL6Y4cyfQG3DB8NU9mTRKuiUSMlaLQ1uGO6NUFG_z6HkpVHsIf_tm9dhY14hmBT6AmLUQBirrJwhsTnJfftjs_QqqePfvDDf6aoL3Hcop-6JGPXsWXe5tDIIRbgJSliHqT5OJYZdtg92no_PEZ5Z1IpnVW1vVrQ.TSzjS4iIqLsDa_Mtp5K6VZuiqGvXWorr-8OmgHt2ltk&dib_tag=se&keywords=officemate+medium+binder+clips&qid=1725560065&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=officemate+%2Caps%2C91&sr=8-5
https://www.amazon.com/Clothespins-Natural-Wooden-Multi-Function-aHeemo/dp/B071GR1JNH/ref=sr_1_1_sspa?crid=3G406KOT988DD&dib=eyJ2IjoiMSJ9.HbBZzbFA0NG9irGTPdcRUFTaEtMslHhX3SlRaUF17NpxqtQYJyB18lqKqAd4GtfdXEM9807ycBFavdBF30dc9vHtWN8H54FLLu5XCSpMUnfFhsEmH1UFi0ju9UciITU8cFX9_OkwO4u1KBDnp5T_DiVY28HDYo5WUz52YGHCpnG-BCjNlkQb233w2CXRmaKtlzPIGBdrmI2Iwa6j-BwiQuv2Wk9tJV26PqvlR7bhghnnUuikUZhrxFwFwzZaTug0QqRia2nmTsRhmn010RwUgnLqTibwurJpJqlX3JLBqqE.TPR2oyFsn2VYdsNw4_9GKQcD-P56qXawfByXXRGP4-c&dib_tag=se&keywords=mini+clothes+pin&qid=1725559733&sprefix=mini+clothes+pin%2Caps%2C520&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Wooden-Clothespins-Laundry-Hanging-Pictures/dp/B08B5R8937/ref=sr_1_2_sspa?crid=2VOC5CW3RY268&dib=eyJ2IjoiMSJ9.tRSrS-uo6aY3zl7okj9Ze_Uk4FR73nOA7RJpjHaoGdoCLgXbsWKrKkZ8Ytr5l_34y0pjBilwI64xzFws2dwH4gMoZzJT0iQk8KtRDuWvBT3u2RT5Aqe6EOC4s9OtYIVEmrGNuVjsYKtaDIe52VbuC0AJSZ9dGpxZCrbNu5f67DAvKthToaqbujamMjgu1J44H6wSze5hQ8qfBr6euJ4QWFJ3wgQiuOQiL1xfb0ByzPg.IF9RGo6dmV--j1KtEu6_rGCXRyVSGpPOpLXwsLlzIQg&dib_tag=se&keywords=large+clothes+pin&qid=1725559774&sprefix=large+clothes+pin%2Caps%2C318&sr=8-2-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Wooden-Clothespins-Laundry-Hanging-Pictures/dp/B08B5R8937/ref=sr_1_2_sspa?crid=2VOC5CW3RY268&dib=eyJ2IjoiMSJ9.tRSrS-uo6aY3zl7okj9Ze_Uk4FR73nOA7RJpjHaoGdoCLgXbsWKrKkZ8Ytr5l_34y0pjBilwI64xzFws2dwH4gMoZzJT0iQk8KtRDuWvBT3u2RT5Aqe6EOC4s9OtYIVEmrGNuVjsYKtaDIe52VbuC0AJSZ9dGpxZCrbNu5f67DAvKthToaqbujamMjgu1J44H6wSze5hQ8qfBr6euJ4QWFJ3wgQiuOQiL1xfb0ByzPg.IF9RGo6dmV--j1KtEu6_rGCXRyVSGpPOpLXwsLlzIQg&dib_tag=se&keywords=large+clothes+pin&qid=1725559774&sprefix=large+clothes+pin%2Caps%2C318&sr=8-2-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.nextgenscience.org/three-dimensional-learning
https://static1.squarespace.com/static/59c3bad759cc68f757a465a3/t/5b509ff8352f53585519a1fc/1532010503229/NGSS+Planning+Cards.pdf
https://scienceweb.clemson.edu/beakerbox/
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BIRDS AND THEIR BEAKS PART 2 
 

Student Activity Instructions: 

In this activity, you will simulate a population of finches to explore the mechanisms that drive population 

change. In Part 1, you kept track of the amount of food that was eaten and graphed how much food 

each type of “beak” was able to collect. In Part 2, you will be keeping track of how well the “birds” 

survive from one generation to the next. 

 

1. Make some initial predictions about why you think some birds of the same species may survive 

and reproduce better than other birds with different observable traits (phenotypes). 

Answers will vary. 

 

 
Procedure Instructions: 

1. Work in groups of 2 with your own set of materials. 
Students can be allowed to compete with their partner for one set of materials, or each 

student can work to select their own materials from their own set. We found the data to work 

out either way. 

2. Look at the materials provided by your teacher. You should have the following at your station 
to carry out your investigation: 

a. Three types of “food” (beads, pom poms, rice) 
b. Two types of “beak” (large and small binder clips) 
c. One “stomach” (paper bag, plastic cup, or sandwich bag) 

3. Put the food into a pile in the center of your table, where both partners can reach it equally. 
4. Each person will have one beak  
5. You will use your “beak” to collect food, one item at a time, for 20 seconds. On your teacher’s 

cue, begin collecting food using your beak, putting what you pick up in your “stomach.” 
Note: If you have a competitive class, consider reducing the time to 15 seconds. For a less 

competitive class, consider increasing the time to 30 seconds. 

6. You can only use the “beak,” black part of the binder clip to pick up the “food”  
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7. Once time is up, put down your “beak.” Count how many of each type of food you collected 
and record in the data table. Circle whether or not you survived. 

a. If you were able to collect 5 or more pieces of food, you survive and reproduce. 
Circle Yes 

b. If you did not collect 5 or more pieces of food, you do not survive and reproduce. 
Circle No  

8. For each round, reset the food types in the center of the table according to what is available 
each round 

a. Round 1: all food types available 
b. Round 2: only Beads and Rice available 
c. Round 3: only Rice available 
d. Round 4: only Beads available 

9. Repeat this process (steps 3 through 7) for each round AND each type of beak to complete 
the data collection. 
Conduct a practice round for 20 seconds to allow students to practice using the “beaks” 
before timing the “official” rounds. 

 

Data Table: Record your data here 

Individual data: Type of Food Eaten and Survival 

Round Type of 
Beak 

Pom Poms Beads Rice Total Survived? 

1 

Small 2 0 3 5 
Yes 
No 

Large 3 6 0 9 
Yes 
No 

2 
The 
environment 
changed and 
no pom poms 
are available 

Small 0 0 3 3 
Yes 
No 

Large 0 9 0 9 
Yes 
No 

3 
The 
environment 
changed and 
no pom poms 
or beads are 
available 

Small 0 0 5 5 
Yes 
No 

Large 0 0 6 6 
Yes 
No 

4 
The 
environment 
changed and 
no pom poms 
or rice are 
available 

Small 0 1 0 1 
Yes 
No 

Large 0 9 0 9 
Yes 
No 
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Class Data Table 

Survival Data: Record the number of birds of each beak type that survived each round. 

Calculate the percent of birds of each size that survived each round.  

 

 
 

 
Round 1 Round 2 Round 3 Round 4 

Type of 
Beak 

Small Large Total Small Large Total Small Large Total Small Large Total 

Total 15 15 30 6 15 21 14 15 29 2 15 17 

Percent 
Survival 

50% 50% 100% 29% 71% 100% 48% 52% 100% 12% 88% 100% 
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Graph the Survival Data 

In the circle graphs below, create a graph that represents the percentage of the surviving birds 

represented in the Class Data Table for each round. (Hint: Use the lines provided in the circles to help 

you estimate the percentages) 

 
 

 
2. Describe what you notice about how the type of beak may or may not affect the survival of birds 

during each round? 

Potential outcome: During rounds 1 and 2, both types of beaks were equally able to survive. 

During round 3, birds with the little beaks were able to survive more than the birds with the 

bigger beaks. During round 4, birds with little beaks struggled to survive, but birds with big 

beaks survived more often. 
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3. How did the interaction between the “environment” (Hint: available food) and the bird’s beak 

size affect their survival? Write a claim supported by evidence and reasoning from the activity 

regarding the proportion of birds with different sized beaks that survived. 

Student responses can vary: 

Birds with the small beak were more likely to survive than birds with the large beak when only 

rice grains were available. During round 3, when only rice was available, % birds with the 

small beak survived while only % of birds with the large beak survived. Birds with the small 

beak were able to pick up the small grains of rice more efficiently than the birds with the big 

beak, and so when only the small food was available, they were better able to survive.  

 

Conversely, birds with the large beak were more likely to survive than birds with the small 

beak when only beads were available. During round 4, when only beads were available, % 

birds with the large beak survived while only % of birds with the small beak survived. The 

birds with the small beak were less efficient at picking up the beads and could not collect 

enough food to survive. 

 

 

 
4. The graph below illustrates the finch population through the years 1975 to 1979. During this 

time, there was a severe drought leading to changes in the environment including the types of 

food available to the finches.   

a. What do you notice about the finch population from 1975-1979? 

b. What might have caused the change in the population of finches?  
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Graph 1 

 
 

The finch population declined overall from 1975 to 1979. The entire population decreased 

from approximately 1400 birds in 1975 to just over 200 birds in January of 1979. 

 

 

 
5. The following two graphs depict data collected about surviving and non-surviving finches after 

the severe drought in 1977. Interpret the two histograms (graphs) below and determine the 

pattern in beak traits (beak depth and beak length) that you notice between surviving and non-

surviving finches. 

 

 

 



 

 
ADAPTATION: Birds and their Beaks Part II TEACHER 

 

Graph 2 

 
 Graph 3 
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It appears that birds that survived tend to have deeper, longer beaks relative to the birds that 

did not survive. The light gray bars are more to the right indicating a larger beak depth and a 

longer beak length relative to the non-surviving birds. 

 

 

 
6. Based on the patterns in graphs 2 and 3, describe what you think the future generation of birds 

will look like. 

 

Students may predict that the future generation of birds will have larger beaks, both in beak 

length and beak depth. 

 

 
7. Construct an explanation in which you discuss how natural selection led to changes in the 

overall population of finches from 1975-1979. Include in your explanation how the 

characteristics of the surviving population of finches compared to those that did not survive 

citing evidence from the three graphs.   

The finch population overall declined from 1975 to 1979 with hundreds of finches not surviving 

the change in the environment. This is evident in the pattern illustrated in the line graph and 

the decline in population from approximately 1400 birds in 1975 to just over 200 birds in 1979.  

 

Examining the histograms of the beak depth and beak length, the surviving birds tend to have 

larger beaks than the non-surviving birds. This suggests that birds with smaller beaks were 

not able to survive. 
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