AP® BIOLOGY
2007 SCORING GUIDELINES (Form B)

Question 1
Without adaptive behaviors, animals would not survive.

(a) Describe what innate and learned behaviors are. Explain the adaptive value of each of these two
categories of behavior to an individual animal.

One point for each of the following explanations/identifications (4 points maximum):
e Description or definition of innate behavior
e Description or definition of learned behavior (change with experience/trial and error)
e [Explanation of how innate behavior is adaptive
e Ixplanation of how learned behavior is adaptive

(b) During mating season, male snakes exhibit tracking behavior when they follow chemical pheromone
trails deposited on the ground by females. Design a controlled experiment to determine whether a
male garter snake will track only a female of his species or will also follow the female of a related
species.

One point for each of the following explanations/identifications (7 points maximum):
e Hypothesis/prediction of results
Description of the independent variable (female of same species and female of different species)
Description of how to measure movement (e.g., sensors, observation)
Description of how to measure male's choice (e.g., Y-maze, in situ observation)
Verification of results (e.g., repetitions, number of snakes)
Statistical analysis
Control group (no female snakes)
Control of at least one variable (e.g., sexually mature snakes, temperature, light, mating season)
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Directions: Answer ail questions,

Answers must be in essay form. Outline form is not acceptable. Labeled diagrams may be nsed to supplement
discussion, but in no case will a diagram alone suffice. It is important that you read each question completely
before you begin to write. Write all your answers on the pages following the questions in this booklet.

1. Without adaptive behaviors, animals would not survive.

(a) Describe what innate and learned behaviors are. Explain the adaptive value of each of these two categories
of behavior to an individual animal.

(b) During mating season, male snakes exhibit tracking behavior when they follow chemical pheromone trails
deposited on the ground by females. Design a controlled experiment to determine whether a male garter
snake will track only a fefnale of his species or will also follow the female of a related species.

Trogle behavior 15 o radurel 10 bherded lehaver  such ag an poshingf
Tl«d‘t o tro 7);}/’/)2} 0 ! —"'p,p ns "")Cﬁ Huoan ZC/; avia-  Sech of
> .("’7 P UV. ffc ma;alc aC‘Lw al ’{"‘rl"“"s "[1/ ) 3{ o - ‘C‘i‘i’{ 97{‘”*“'?{""”’7 £

ﬂLFt id MSL'\C'[ The 4”“ ”"’( 1af” m(/ Ao
"”’C*"l‘\fﬁ £59 W'”z s lody i mewf/*f J” of

m;‘;' T}w en\;;nmﬁ L-ar ?l”% 8. lno f?@tc 3n  jafna ’Ie
%meﬂﬂl’ on’y e mz/rr Le.mw’ ijnw,,, B3N 33 bosed 2n
Lecdit oy bfmwor L.,l o Hat 4 ﬁe entican medt. Thert  afe
cevosul T pes & Hy learnd )ulwmf When  an asimal 5 Lot
Lorh it 5 o ?Lﬁ,e 91 colf"S’b’t Jogenine ‘f{\@f'ﬁ iEs
Jmfi‘f Vilhoy 4. N'Cen‘Hy =~ 8 cerved deer i dn -?Mqﬂfﬂ
)-]-al 1 ’110/‘ Js /m. se ond 'Llhoa of  Jesening Pt i ockivd i’ém;ﬁ

ne bé“}! Q/Xﬁmﬁll . /4 Stmi /0»’ -,%m__ £ 45¢OCla v[i vc /ZO-(‘ aiAA

I ]
behovior V"l\'%’t/ A oﬁitc“ L5 as‘foamleu( qu -~ L/‘éﬂr«sf

A ol‘:) (2 L '11“4&:1“1' +0 Sal'\fa‘/c QJ\'/\ A _&// /’/0%\}

;WC jl’ i ﬁl Mﬁ'f‘:‘//o/*..k ?\fi’er o lefl fW

AS Cﬁ(‘ IS D\J,?L\/e/ velue iy (M(e(‘m/ (&617 9/

Unauthorized copying or reuse of
any part of this page is lllegal.

GO ON TO THE NEXT PAGE.
-4-

©2007 The College Board. All rights reserved.
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for students and parents).



1A

l ! ADDITIONAL PAGE FOR ANSWERING QUESTION 1
SL &thfaf’ ,)L s Vv qdié s ™ {I p{ﬁj s 1,
—7°

Ibﬂ@]‘t uﬂ//or‘ 1S VU‘[ dl‘r(_c?t{y r‘eké/( #o :ur{/lm/ at/?y(
pc,&ojuc%/an V”[A eﬁouc,ll lnmwzt é’Er‘é'f*‘/d;c*" 20 ANa / Jd740
gatnvt ZmMqulc/Y wﬂ"'«”’ A k""”"i‘? Larie ;4’/1//4754 2
A iwmr‘IL zﬁof??’_{} /'C,V on ‘Af’j""'ﬁ 715 fo escope /@L/cé/

A
G/hce @‘J’)—e/w/lp. {l";:/ ch {,?(7'!//1( 7[/an_ ijﬁ 'urllféjy] ';»r'; Jﬁ(é

ontne | In t\ SHeciol Véﬂf’ﬁJj o /'0V1n14 24,‘”“/’3" }Jwel/e.f

z’j‘ JOCJ ﬂD };rs/ much Fm Td arim o f /“!ﬂ‘&-r' a4
!5 J@(w/é A (&fﬂie 7 oo g;ﬂ}} Z%Ut /,,/\(A,é ép/a/mff .a,«w/
F by leod T ool o' T peond b cvodid T£
0.0 amma/ i3 mny_vUIL ran NG Ay i Fﬂ,‘,\ 7./1 c,»’/{ﬂf_,e._(_;
gﬁ‘ Jqunz-ef‘,a plecins a }aahl‘ -O!— J*"é.‘i}’a f:éia,—; ;LI{L
il gl ety to ok AT G A

[eda) me,/

Lew
7

lmfnc/ Zlmavro’“ wfgg ﬂtlc[ /x/ av"l 1% very w/id A bl
a .i« ‘,‘)i« ;Z;uf‘,v\ Ti, 1§ & Ly &6~ U —[é )a/ ot ”3 (’L/ fru'/éﬂ'ﬁz.(.,r‘
Sinwe ' ,"';:;51; o ‘i]‘-pr‘_’/\g e ({;ﬂf*’? aﬂfeﬂﬂ' é&b/ﬁ/_)
; 7 ) 4
Wi C,f,wﬂj- ‘7 i, ‘Lft @ é; /é %/am MVCC e = v O 77’1 i‘/h‘///‘v {,
#MMMS o/ -pqr mMofe Coig)y/;;l(a{' /4 w&a e el af Fu
b éiv.'ﬂf_ E (Oﬁ_r/\f/ in__Se 4@6’/5 2 ﬁ;yilnarco {s Sp ot = “é,ﬁ/

f;’?-g.vz‘("{{ ,91-_

l’). 77‘& PU{M» ‘[i;" Zf‘}td {Erp@f/mg/zf’ /< Vla aéoér?;/u ,,.,474/‘ &
pande 'awfvltr Q’sz‘@ WI// q‘rkcé gnli,'a 4m_é £ /4/.(

fn;;'u/ or il 1(// Ay aﬁwé MC m/{v&/%a/’

Un\/on{'}(}leﬁﬁ ﬂwr )l}‘ oo ﬁ%M aAZV é,éx- c nedons Limpe

// ofl /}/ (\-{/nfv /u((J ,\/17(4 z‘zo.u.

5 GO ON TO THE NEXT PAGE.

©2007 The College Board. All rights reserved.
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for students and parents)



1A
ADDITIONAL PAGE FOR ANSWERING QUESTION 1
Ma‘);c naij fhc/ (AN ¢ J@m jm'é *\"’ﬁ nmlwu/ &wvéf Lpolle.
&A k 7!' 2 mwb  Gorler  Srake " Jends  acler snete, gnd
{?A '[é’"‘*zt 3”"1‘ Oi n WA”[‘V( Speciel,

Jgagmlzni bl womll b 72:}\2 tyge. aj lomle
crnoke  ustd Tk oggmw wriell ool ke g pdh of
*"\Pr/ ‘WL) N L. m£77:/ /,5 rﬂ./aiz /

[@’)5!‘&”7[,{ fﬂcz”mg’é. ‘/-Le -Zr»”e .J Jéﬁ'f’“ 5/ /’“ﬂ zzj{ Joce fr al
+he Szes  of “#f SnalteS (« /é M’& f'ﬁ) %/m o~ ”l’“vbﬂi?/ efe.
Procedert ;10 cack 1 c1a / 4 Q“-"-'L‘V' cnake 3 [U\*f

]/artl 7)_':; rogm Free !.'I/;'ﬂ/ﬁ 0y ﬁ'?i' & &éj”ﬁﬂ"’(’/m“’; A
‘I”fw 5 a rondeo! 7L lee ‘*M, ZJ‘ Jnole (/éf At %ﬂm /.

74" z(dﬁ\! ﬂ/c.ce LY l/""—f elen \//7"[) A(;7L ¢ ffﬂrdé'}

’fj‘ ﬂe’ gw?kﬁu 5’7‘&(’, //} Iuﬁfe'{ Ly """‘/{ o [(ﬁ*ié r

, 7 7 _
whosed b pand B he de o4 Tl theomid s

F / | i V.
rleaed ot A pud s fracke) Lostly e e porimin] g5 Feief

7 ;

e o ¢1J Ae ,_wg.:c./pf‘e rg;ﬂpemé/ (,««7‘/%{ & dgrwé;%%
¥
O‘f aax ;Z{w. Cpccle s

These 3 %rsl; P ofe Jral  The At s rgﬁw:if

Looe dmes vl be Sl  mek ok Sodees

GO ON TO THE NEXT PAGE.
-6

©2007 The College Board. All rights reserved.
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for students and parents).



1B,

BIOLOGY
SECTION I
Time—1 hour and 30 minutes

Directions: Answer all questions.

Answers must be in essay form. Outline form is not acceptable. Labeled diagrams may be used to supplement
discussion, but in no case will a diagram alone suffice. It is important that you read each question completely
before you begin to write. Write all your answers on the pages following the questions in this booklet.
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(a) Describe what innate and leamed f)ehav1ors are. Explain the adaptive value of each of these two categories
of behavior to an individual animal.

(b) During mating season, male snakes exhibit tracking behavior when they follow chemical pheromone trails
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Directions: Answer all questions.

Answers must be in essay form. Qutline form is not acceptable. Labeled diagranis may be used to supplement
disc%sion, but in no case will a diagram alone suffice. It is important that you read each question completely
befort you begin to write. Write all your answers on the pages foliowing the questions in this booklet.

1. Without adaptive behaviors, animals would not survive.

(a) Describe what innate and learned behaviors are. Explain the adaptive value of each of these two categories
of behavior to an individual anjmal.

(b) During mating season, male snakes exhibit tracking behavior when they follow chemical pheromone trails
deposited on the ground by females. Design a controlled experiment {0 determine whether a male garter
snake will track only a female of his species or will also follow the female of a related species.
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AP® BIOLOGY
2007 SCORING COMMENTARY (Form B)

Question 1
Sample: 1A
Score: 9

Part (a) earned 4 points. Understanding of the concept of innate behavior is reflected in the use of the
words “inherited,” “instinct,” and “genetics” (1 point), and understanding of how it is adaptive by the
explanation that it is performed “immediately without a learning curve” (1 point). Understanding of learned
behavior is reflected in the use of the terms “environment,” “from . . . parents,” and “associative”

(1 point), and understanding of how it is adaptive by the explanation that it is “flexible with the
environment” and that “each offspring can learn different behaviors” (1 point).

Part (b) earned 5 points. The design of the experiment is well focused on the relevant experimental
variables, with clear attention to controlling other variables—all potentially relevant. The independent
variable is properly identified as the “type of female snake” (1 point); the dependent variable is defined as
the “path” of the male, which “is tracked” by the experimenter (1 point). Attention is also directed to the
comparative behavior of the male without the female (the null control) (1 point), as well as to ensuring that
“the time of year and climate, the location, the sizes of the snakes (all adults)” are constant (regulative
control) (1 point). Finally, the student recognizes the importance of repeating the experiment—moreover,
with different snakes (sample size) (1 point). The hypothesis is presented with a clear biological rationale,
but because the information is incomplete, no point was earned.

Sample: 1B
Score: 6

In part (a) the student discusses the difference between innate and learned behavior. One point was
earned for the statement that “Innate behaviors include those . . . acquired at birth,” and 1 point was
awarded for the understanding that learned behaviors are not present at birth but acquired through
experience or instruction by another animal. The student does not adequately account for the adaptive
values of these types of behavior, giving examples of them rather than an explanation of the generalized
adaptive value of the categories of behavior. Because this student does not explain that innate behaviors
convey immediate responses before there is time for learning, contrasted with the flexibility of learned
responses, no other points were received.

In part (b) 1 point was earned for understanding that a garter snake of a different species is a variable,
although the student does not specify “independent” variable. Using a female of the same species as the
male for comparison is included in this point. Although the student refers to placing the snakes “in the
same vicinity,” this was regarded as a constant, not a control. The relevant variables are not explicit
enough to earn a point for understanding controls. The answer also received 1 point for “tracking” by the
male (the dependent variable) and for correctly referring to the male’s following the pheromone trail, not
simply finding the female. The student gives a valid interpretation of the alternative possible results by
concluding that “If the snake does track the phermones [sic] of the female snake of a different species, then
we can conclude that the snake is capable of tracking pheromones of different female species other than
its own. However, if the male garter snake did not track the pheromones of the female garter snake of a
different species, then we can conclude that the male snake does not track pheromones of different female
snake species.” This explanation received 1 point. Finally, the student earned 1 point for verification of
results, noting that the “experiment’s validity” depends on performing it “numerous times.”
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AP® BIOLOGY
2007 SCORING COMMENTARY (Form B)

Question 1 (continued)

Sample: 1C
Score: 2

Part (a) addresses the topic with insufficient clarity and precision. Learned behaviors are associated with
change, but the student’s use of the term “adapt” and the response’s other remarks do not distinguish
between species-level adaptation and organism-level learning. The student suggests necessity (twice),
rather than trial and error as a mechanism. No points were earned.

Part (b) shows understanding of the independent variable: the different species releasing the pheromone (1
point). Another point was earned for identifying an important background variable—mating season—as a
control, although it was not explicitly labeled as such. The references to “[m]onitoring” the snake's
behavior to see if he is “attracted” to the females are too vague to earn points.
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