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‘ 1 - Foreword

' . . '
A pupil’s cxpcrncnccs between the ages of 11 and 16 probably shape his
ultimate view of science and of the natural world. During thése years
most youngsters become more adept at thinking conceptually. Since
concepts are at the heart of science, this is the age at which most stu-
dents first gain the ability to study science in a really organized way.
Hcre too, the commitment for or against sciepce as an interest or a
tion is often made. y '

Paradox;cally, the students at this critical age have been the ones
least affected by the recent effort to produce new science mstructlonal
materials. Despite a number of commendable efforts to improve the
situation, the middle years stand today as a comparatively weak link in

science education betweenthe rapidly changmg elementary curriculum

and the récently revitalized high school science courses. This volume
and its accompanying materials represent one attempt to provide a
sound approach to instruction for this relatively uncharted level.

At the outset the organizers of the ISCS Project décided that it

" would be shortsighted and unwise to try to fill the gap in middle

school science education by simply writing another textbook. We chose
instead to -challenge some of the most firmly established concepts
about how to téach and just what science material can and should be
taught to adolescents. The ISCS stafl have tended to mistrust what
_ authorities believe about schools, teachers, children, and tcachmg until
""we have had the chance to test these assumptions in actual classrooms
with real children. As conflicts have arisen, our policy has-been to rely
more upon what we saw happening in the schools<than upon what
authorities said could or would happen. It is largely because of this
_ policy that the ISCS materials represent a substantial departure from

the norm.

" The primary difference between the ISCS program and more cori-

vennonal approaches is the fact that it allows each studcnt to. travel
' 3




/ \
- ? : - -
- athis own pace, and it permits the scope and sequence of instruction

+ . .o vary with his interests, abilities, and background. The 1SCS writers
, have systematically tried to give the student more of a role in deciding

what he should study next and how' sdon he should study it. When the'

) materigls are used as intended, the ISCS teacher serves more as a

o

answer the questions that arise from his own stady rather than to try

_ to antjcipate and package what the student necds to know.

. ; There is nothing radically new in the 1SCS &pproach to ifistruction.
Outstanding teachers from Sotrates to Mark Hopkins haye stressed the
need to personalize education. 1SCS has tried to do something more
than pay lip service to this goal. ISCS’ major contribution has been' to

. design a system whereby an averagq teacher, operating under normal

.- .* _ constraints, in an ordinary classroom with ordinary children, can in-

deed give maximum attention to each student’s progress.

o ' The development of the ISCS material has been a group cffort from

the outset. It began in 1962, when outstanding educators met to decid

. - what might be done to improve middle-grade science’ teaching. The

recommendations of these conferences were converted into a tentative

plan for a set of instructional materials by a small group of Florida

State ‘University faculty members, Small-scale writing sessions odn-

- ducted on the Florida State campus during 1964 and 1965 resulted ‘in-

pilot curriculym materials that were tested in selected Florida schools

during the 1965-66 school year. All this prelimmary work was sup-

ported by funds generously provided by The Florida State University,

In June of 1966, financial support was provided by the United States

Office of Education, and the preliminary effort was formalized into

- the I1SCS Project. Later, the National Science' Foundation made sev-
| eral additional grants in support of the ISCS effort.

S The first draft of these materials was produced in 1968, during a

educators, and junior high school teachers drawn from all over the
United ‘States. The original materials have been revised three times
~ prior to their publication in this volume. More than 150 writers have
contributed to the materials, and more than 180,000 children, in 46
states, have been involved in their ficld testing.

s

material will find that the great amount of time, money, and effort
that has gone into its development has been worthwhile: '

Tallahassee, Florida - The Directors
v - February 1972 '_ : INTERMEDIATE SCIENCE CURRICULUM STUDY

e = traske-easer™-than --ﬁ-*ﬁmsk-*masrcr:""'"lr‘is'""his*'j()t‘r“m ~hretp -thre -studént -

summer writing conference. The conferees were scientists, science -

We sincerely hope that the teachers and students who will use this_ ,

tad
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This Record Book is where you should write your answers. .
~ Ty to fill in the answer to cach qlestion as you come (o it. e |
. If the lines are not- long enough for your answers, use the mar-
gin, 100. : - N : g
- Fill in the blank tables with the data from your cyépcnmcnts ‘
- " Ahd use the grids to plot your graphs Naturally, the answers’ -‘
R " ‘depend on what has { ome before in the particular chapter or
v . excursion. Do your reading in the textbook and use this book , .
| .. only for writing down your answers. 3 L

v
s

e ¢

. R A
N A} . N - la 1

- )
’ vy

oL " " Answers prcccded by asteﬂsks mdncnlc that'the answers we have
> o _ supplied are approximate answers. In these cades. othér answers

i may also be act:epted Ln almost every instance, these varmble o .

B - _, answers are,of &’ quanhlduve natyre and are .based on measure- . . C

. ments the studenls,lhc\-nselves make. . ‘- . -
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- CHECKUP - : Chapter 1
; .

1. Sperm is the “bit of information” provided by male plants or Red Eyes and
; Curly Wings

' animals in the formation of offspring.

A S

2. An egg is the “bit of information” provided by, female plants ot * Checkup. Most students

- ] should do Excursion 1-1
: . - . - . ) o . % whether or not they success- ‘
| animals in _the formation of offspring. . fully answer the four ques—
| ! ‘ tions.
3. _The sperm joins with the egg to produce the first cell of the new -
ﬂs@ e,
2 e g .
, ' 4._Pollen (the sperm)1joins the egg, in any of a vanety of ways. These
- zvcclls fuse and the fused cell is the first cell of the new s¢ed. ' +
. “"6 ) e N
/ [(]1-t.e. _Straight or curlv,/thc curlv wings do not Ile ﬂat%amst the ' -
{) body of the fly. - -~ > ° - ‘ o ' T
o - - . ‘,l ) 5 : . . ] . .. -
| : b._Red or brown (Brown is often called “s¢pia.”) T T
_ . _Light brown, with darker stripes around lower body P ' Y
\'. . o\ .
. d. chcn. or ‘1ess stripes ‘ K
‘ . o._Wing s zes may vary. Most othcr‘vanauons are (oo small tQ | S R 3 S
. lm__ﬁld_ily_ﬁ%cn with the hand Iens. RS - e o
v (J1-2._Aside from male/(emale differences. all the flics in any one vial Cawm -

'k




Table 1-1. The row of bristies
on the male's front leg (the
sex comb) is hard to. see.
However, extra time spent in
thd identitication of the sex
differences wiil pay oft for the
students The ability to sepa-
rale the flies correctly is basic
to all the following work in the
chapter.

Table '1-1

Table 1-2. Be sure that the
vials of flies of the two part-
ners are different in the fea-
tures listed.

' . Table 1-2

. 1-6. Although the students
have inadequate knowladge

esting to ask some of them

tions that they did.

why they made the predic-

-

- - to predict, it might be inter- -

" Figure 1-5

Mtilc

Female

*“Definite black tail end

Lighter tail End

Blunt tail c.:.nd

Pomnted tail end -

Slighlly smaller

’

J
)

Slightly larger

Row of bristles bn front leg

No row of b[islles‘ox front lég

One point at tip of tail

. Two points at tip of tail

RS

Wings smaller

Wings larger

T

[]1-4.

~

Features Your Vial #1 ,{_ Partner’s Viél_#_i o
Shape of wings Straight Curly,
Eye color’ Brown "“Red

A

:

(C11-5.

-

Pure strain could be. opera;iohally defined as a strain with a -

.

I

- -+

feature that has shown no. variation over several generations.”

Ei T

P

D1_8.‘”Answers will vary. Subsequenlly thé’slu‘derii will ﬁﬁﬂ thal.’all

the offspring will have straight w mgs and red eveq Howc\z!:r he cannot

T -

ey

be expecled to predlct this yel

K3

‘.

D1 .,' The ofﬁpring would be 1denucal Q lhelr parenls e, théy —

Fa-

r

1

would be pure strain for one or_lﬁt:. olhei. f4alurg, S e

S

A

Mating:

Sex - Feature

Your Name:

Date;

Class Section:

-

g Y

7 "*'i n?‘m \1

AP DAL g pty g g
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"'l” SENEY o
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Ty . | - . Table 1-5. The sample entries
 'FIRST-GENERATION PLANNING CHART I the tabi are only given a8
' * - [ a gutde Thne actual time for
A . Event Date Done or Observed N the cycle is greatly de-
~ . g N AIYE . pandent on temperature. and
v Vinl # | cleared of adults Day 1 (¢.g.. Sept. 15) may be somewhat shorter br
- ’ - o i i tonger than is shown The
. “Vial # 2 prepared . Day 1 (e.g., Sept. 15) important thing is that the
. @ student observes the pro-
! Males & virgin females put b gress daily.
ERCH in vial #2 Dzly.?_ (e.g., ?cpl. 16)
g . _ Eggs observed = . Day 2 (e.g.. Sept. 16) * Table 1-5
T - Larvae observed | Day 8 (e.g., Sept. 23) i
Parent flies cleared from vial 32 i Day 8 (e.g.. écpl. 23) ° ‘
Pupac observed : Day 10 (e.g., Sept. 25)
, Adults observed . Day l4i(c.g_' Scp(_z()
! SFTa '
. n *
Table 1-6 ,
IO N : . N e )
. . - N . Table 1-6. Al the _ first-
: Eye Color or Wing Shape Number of Flies _ generation flies should have
' : red ayes and straight wings.
- . Therefore, Table 1-6 should
t list either red eyes or straight
wings for the total number of
flies. - )
\ ) . - <
- \ ; \" ' -
‘[]1-8. Table 1-7 o ' | L
- ‘ ) - N Table 1-7. Whichever feature 3
_ Feature Vanation (red eyes or straight wings) is
. (State eye-color or wing-shape variation.) listed for parents, the same
L . n - should be listed for the first-
- ! Parents D o n : ' generation offspring.
- " First-generation |- . : : N Ca e
~offspring , ' . ' '
A . [71-9._All offspring should look like one gr the other parent. This
. T : o o _ _v-
R answer may or may not agree with 1-6's prediction.”. . 3
- - -~ " - . . A _. < 1 0




_ ™~
1-11, Once apain, it may be
ipteresting to ask why the
student made a, particwar
predicnon.

Table 1-8. The student is in-
structed lo discuss the plan
for another generation with
you, getting your help. if nec-

.essary. and your approval,

betore beginning the experi-
ment. Be sure that the plan
allows for the clearing of vial

=2 within 10 hours of the -

mating time. The timing ot the
cycle will be temperature-
dependent again,

-

-

.

Table 1-9. Parents should be

listed as having red eyes and
straight wings. The oftspring
should show an approximate
ratio ot 3 to 1 tor red eyes to
brown eyes and for straight
wings to curly wings.

“first-generation pffspring will look lik\onc of the parents.

B vy 108k ’;’mi# L —— . 3  a— < ;
v

[]1-10 /\ll\bbscr\'uliuns should sh\m' @ consistent pattern,

re., all

0)1-11 The predicted answer will vary. Accept any gnswcr.‘
Table 1:8- - . ! .
SECONI? GI:NERATION PLANNING CHART
Evcnl Date Done or Obscrvcd
v " Vial*#2 cleared of adults " Day | (e.g., Scp( 30)
Vial # 3 prepared Day 1 (e.g; Scpl 30)
7 Maleg & viréin females put in Day 2 (e OGL 1) o
? vial #3 ° - R

Day 2 (e.g.. Oct. 1) N

o

Eggs obscrvcd

P

e a

- Larvac observed

Parcm ﬂjs clqég'cd'dltom vnal #3

Day 8 (e.g. Oct. 7).

Day 8 (e.g.."Oct. 7)

‘Day 10 (e.g., Oct. 9)

g ———
Day 14 (e.g., Oct. 13)
[J1-12,_Amswers will vafy. | L
s -
.
Table 1-9-
Feature Variation \
A (State whar eye cﬁg and wing shapes you find ).
Parents *~ B . -
Sccqu-gcncrétion - L o | kS
\Qﬂ‘spri_ng _
N ' : ) \

[:]-1-13- ..Thé 3-t0-1 ratio of one type of fly to the other. In:terms by -

the two-bit model, if each parén('con}ributes one bit of information

a (vg‘ '~. “h Tr py urgyi * :

2 "t" i,*! ‘n [ig ""“'}-R? i A;}u”:‘, ST AT \"d"’ &
4 & ,,\.".“r_:u‘"'* STk bl n i




o

-

10 the offspring and onc bit can mask the other, then the parents must

/
have 2 different kinds of bits for each feature.

Problem Break 1-1 -

1. The description of your original flies 4

2. The results of your crossing experiments

. 3. Partner’s description of his flies b

¢ i

v

§. Other observations or conclusions

S _
(Sec teacher note on page 22 of text for suggested reasoning on Problem
Break 1-1) .

H
.
+

[]2-1._Beans may differ in.size, weight, color, spottedness, thickness

of coat, etc.

_ [jz&; The Ibr(.)wn"strain _

\
L

- must have been able to con-

‘the Old Bean

Problem Bresk 1-1. The stu-
dent .should be able to find
the alternative teature to the

- one he studied (eye-golor-or-—y wnwr==m s

wing shape). He should also _
be abie to determine an ap- -
proximate 3-to-1 ratio of the | ..
teatures. From this, the par- .
ents can be deduced to be of
mixed strain, because each'

tribute a bit for the masked
feature. Likewise, the grand-
parents can be deduced as
pure strain in order for them
to have identical mixed-strain

offsprind).

2-1. Be alert to,r students
erroneously stating that the
beans differ in sex according ' .
to calor. c. -

Chapter 2
That’s Using



TM 2-1. 1‘wo beakers \‘:
beahs “Bhould total 225 t
250. At this point_the student
may not understand ratios, or
the rounding-oft  process. and
should do Excursion 2-1.

. ).// -

/

2-T. Number of brown beans
to number of white beans
= 174 to 62
' (sample count)

Rough ratio = 28¢t01,
Rounded-off ratio’ ¥ 3 to 1

a

Problem Break 2-1. The stu-
dent cannot see ail the ker-
nels of corn on the second-
* generation ear. From the
observable ones, however,
typical counts might be thege:
Dark kerneis = 271

-Light kernels = 92

Rough ratio = 2.95 to 1
Rounded-off ratio = 3 to 1

.Chapte,.r 3
Watch Your
Peas and Q’s

LR T Y]

1

A , (
The white strain
D23, _ . \

[)2-4._ Answers will vary. Accept any answer.

[]2-8. Both brbwn and white beans

[]2-6. Many more br?wn than white \
Table 2-1 ‘ PR
87 :
SAMPLE COUNT OF SEICOND-GENERATION BEANS
Brown Beans. White Beans | . Ratio )
< 174 (approx.) 62 (approx.) 2.8:1 i

[j2 7. ;Ratio should be 3 brown tol \'Yhitc.

(&

[;2-8. J,atlos should bc closc o L

LY

. S v
[]2-9. Flrst gcncratnon beans were brown; some second- gcnerahon

- = {. |‘
beans weré brown and oth'crs ‘are white; the ratio of brown to whjtc

A A
Y T N
- - L j 4, ; -
i !

+

.beans s 3 1. . C . “o

o

\ e
1 Y

-

. it . L=
Questions 1,2, 3, and 4_are not intended to be answered here in the
Record Bogk. They are intendgd-to point out to the student the prob-s

lems he will be exploring in thé remainder of this unit.

L=<

. 9 Y N )
Problem Break 2-1 } . 53¢
| 1L

From_the drawin:gﬁsf"thc student should be able to verify that there
are 3 dark kernels to 1 light kernel'in the second-generation corn.
_ . _ )

188 2N

[)3-1. All peas in'paékagc #1 will be smooth*and uniformly colored.

- _ - \
]3-2._No. A pure strain must produce the same type oﬂ‘spring for
3-€

-

several generations. There is no way of knowing whether lhcsc pecas

' L R
are the result-of such generations. -




Impossible to predict

. :
2 ]34 They are the same. - L
» A ) ’
] 3-8. .,Answcrs will vary, but accept all answers. 3.5. Note that the student
. : : should not have baeen able to
/ []3-8 Prediction should include-the idea that only smooth peas would ~ make a prediction in ques-
- : — - y tion33. -
result. -
v CJs-7._5¢ far there is no evidence of any kind that there are anything
but smdoth type peas in previopis generations.
. .. ’ % El
Ci3-s. -1t should be correct. )
. M & i v N . >
C1s-9.» AU ake smooth peas. L y

D3-10 Purc?s[rain plants

Thc would ﬁll bc smooth
Dﬂ-11 Y -

¥
C3-12. A purc strain 1s a strain with a fcalurc (hat shows no varation

<.

over: scvcral gcncrauons / ' ' .

. . [:]3-13. All peas will be wrmkl;d and umformlx colorcd ‘

r 31 i. Also, all are roughly the

[C]3-14._These are wrinkléil; the -previous ones weré smooth. ° same size.

- R T -

C]3-18. and 3.16._Thg peas should all be wrinkled. The reason’should  3.15. Note that in order to

make this prediction, the as-

be that the parent peas were pure strain. . ‘ sumption that they are pure
— i : strain must be matie. ,

o R »

. [(J3-17._Round — , |

-« C]3_1'. Wnnklcd

d&-ﬂ. AII the peas should look like one of the parcnts o . | ?

l:l3-20 They should all look alike, i.e., round (or smooth) . ‘ : »

L [)s-21._The round (or smooth) parent , ' . :
,- [ T ) . . -~ ' ot - - -~
" . [Osaa There will be .smooth and wrinkled peas- in ‘a ratio of o
. _ ) . l 7

3 smooth to | wrinkled. | | | S
10¢ Q-

v




Problem Brest 3-1. In the

paragraph following the

problem break, students nre
told 10 try 1o descaba a mode!
for nheritance in  their
Record Book, it they can No
space has been specifigally
provided for this, but the tew.
it nny who try, can whlJ at
the bottom of the page. x

Problem Bresk 3-1. Three
- petri dishes of tobacco seed-
fings will contain about
- 45 plants. There should be
30-35 green plants and
10-15 white. )

Chapter 4
‘Bits of .
Information

4-10. In an effort to salVige
the one-bit model, students
may come up with some
novel explanations: for the
reappearance of white beans.
Geperally, they will have to
make some rather wild as-
sumptions, and the model will
become quite complicated,
This, of course,.is a contra-
diction gf the idea of a model,
but the question leads nicely
into the following problem
break.

03_23_,§2 smooth to 17 wnnkled

[)3-24. 3' } :

[]9-25. Should be (hqpamc : :

(13-26 Should be the same

[}
»

._/’
[}3-27.a. When two individuals of the same purc strain are crosScd

v

all offspnng lgok like the parcms

T

b. When two individuals of different pure sirains are crossed,

the oﬂ"épn'ng resemble one parent and not the other.
b ;

) J

Problem .Br?ak 31 - : , TL- (7/\

) ' oAy

Students should infer that parents were all alike (all green) and that
grdndparcnts were of two different colors (grqcn and white).

(]4-1. Three were smooth (round) and 1 was wrinkled.

(74-2. “Brown

[]a-3._ White ; ;
)44 Brown . " \ -
[]4-5._Answers will vary—either b_ro_wn uor white.

[Ja-6 Brown . =~ T
[[:.]4_7_ From the brown parent, i.e., parent #1 .
[)a-8._Because parent #2 had only bits of information for white - -

[:]4 9. Brown

B

(___]4 10. Thc appearance of white beans cannot be explained by using %

R _ 4

lhc one-bit modcl. . '
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It is impossible to predict the new model suggested by the stu}!ent.
Some may come. up ‘with a awo-bit model, but not he able to ‘make
it work. Accept the student’s bést effort. ' .
D4_11"Onc brown bit and ene white bit

7

C)a-12.. The white bit may be d_&fcttivc.__()thcr answers may also be 4 42 11 s quite probable that

_ many students will not come
given, €.g., that the white bit was “lost,” or that the brown bit over- . up with an answer. This is not o
N _ \ | ) ! crucial. The following activity -
powers the white bit . ‘ . is designed to solve the prob-
- loem.

| ' ' (

i 0 4-_13_ Brown
T (a-14._The white bit is masked by the brown bit. -
‘ d L)
[]4-15. One brown bit and one white bit \ S \ ~
- N \/ » . -
[])4-16. Brown - ) ‘ N )
C]a-17. Brown . . : . - _
- - D"_“_ One brown and one white in each individual # ‘\4 \ ' !
- \ s . 1 3 7 o
C]4-19._One ‘square from éach bag - J ¢
) 1 ' . | B . >
(]4-20. ¥ Two brown squares . 4-20. 1t is possible that a more
_ T . perceptive student may place
_ o £ two check marks next to the
- l_ One brown square and one colorless squar€ e ek mbmation  of \
. o squares.
g Two colorless squares \
N ’ 4
Table 4-1 gr % T - Table 4-1. The totals will only
- ‘ L : ] . approximate 15:30:15. To
. ' - : get closer to a rounded-off
e COMP[NAT!ONS OF SQUARES IN SECOND GENERATION 1:2:1 ratio, the student would
. ‘ o, ! have to use many more than
A ' Bmwn. « sixty trials. )
. s " 2 Brown 1, Colorless -2, Colorless :
Check ' ' - v / 7
"~ marks | ' S




Table 4-2. Hopetully, the
rough ratic will be gQreater
than 2.5t0 1 and less than 3.5
to 1. in order for the rounded-
off ratio QQ be 3 to 1.

Problem Break 4-2. Note that
the student is told to discuss
- the results with you. You may
find that be needs to discuss
. even more the approach to
-~ the problem.’ Cross =1
shouid result in all brown
beans (Bw). Cross =2 should
result in 2 brown and 2 white
" beans (2. Bw and 2 ww).
Cross =3 should result in
4 brown beans (2 BB and

2 Bw).

\

10

T "f’}1g"\'» Sy “iy"‘ 'H% EA ’,?"; &E‘ {?"EA . f‘ TEts 1y .\i . “‘,. L L S
L
[
. oaa
- v ’ .
by §ME) S ¢ 3, 4, . e N N \ 9 Chi

Table 4-1 should show totalg”of approximately. 15:30: 15

(3

- ’
- . Table 4-2
A Number of Number of
N . | Brown-sced White-seed
Offspring Oﬂ"sprmg
- Total ~
Rough
t
- \ . ratio r
v Rounded-off o
' ratio » I .

\

When the data is entered mto Table 4-2, 1t shou]d show appromma(c]y
- 45:15, or a rounded-off ratio of3to L

\

[a-21,_There should be close agr’ccmcnt.
_ N
Probbm Break ‘-2 . ' i ! .

The student may use a véﬁcty of ways to solve this problem. He
may ‘use the brown and clear squarcs in the paper bags; he may usc
the dlagram mecthod:

Cross #1 BB o x ww

or he may use the “square” method:

B B
Bw | Bw
Bw Bw . Cnoutz‘ '

o B3 G v sk AT o AL T s RN
: g AR C AN b
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Problem Break 4-3

In all likelihood, the student will find that three-bit or higher models
are cuhbersome to use and usually fail to explain or prcdict results,

[]4-22. Brown

<

Ay

‘e23. No . ,

[j4-24. The resulting oﬂ”spring will alwayswbc brown.

[(]a-25._1WO brown seeds and two white seeds if the brown parent is

4

mixed; all brown seeds if the brown parent is pure.

C}4-26. Using a test cross with a pure strain brown pirent, the offspring

-
2

are always brown. Using a pure strain white parent for a testcross, some

* ' I’ - - -
offspring are white if the brown parent is a mixed strain,

- O o~ o

[)4-27. The purc—slrain parent will have all one

The impure-strain parent will always have (wd kinds of offspring. |
; :

D“’- When the pure—ét’r’ain white-bean plant is used, there will be

two kinds of offspring. When the pure-strain brown-bean plant is used,

- all offspring are alike (brown).”

3

a | brown - llwhite with mixed-strain brown parent; 4 brown
[J4-20. ! Orown te, lixed-strain parent

kind of offspring.

to 0 white with pure-strain brown parent. : . e
P3 o h.' "‘
S g e N "

_\5‘ ° ’ n 1‘
3 S I
,l;r.._' i, d“q ee‘: LEI R u
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&! %" ] -:'. 4 i 1
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both ratios in summing up.

[
/
x Pd
t
]
2,
4-29. Students should inciude




Problem Bresk 4-4. You
should probably accept as an

‘experiment the crossing "ot

several generations of the
smooth pea seeds to See it
there were any variations,
everf though the intent ot the
problem break was to use a
test croas.

Ch'apter 5
Either Heads
or Talls

5-8. The student is reterred to
astatement 4 of the two-bit
model at the baginning of this
chapter. Actually that state-
ment doesn’t tell which bit
does the masking. But a look
at Figure 5-1 does. The four

* children of Grandfather knd

Grandmother Smith being
tasters strongly suggests that
"“taste” is the QOmmant -bit.

Problem Break 4-4

bee ve bars b Rk wy Ly e P

Set up a test cross between the smooth peas and some wripkled
“peas. 10 all the offspring are smodth, then the smooth parents were
pure strain. If some of the offspring arc smooth and some are wrinkled,
then the smooth parents were hot pure strain.

P

-

[js_1_ 1t will taste bitter to those who tan taste it. About 30% will taste

nothing.

o~

[]5-2._There was no taste.

There should be no “in-between” responses.

C15-3.

[5-4. Chew a piece of untreated paper. .

1

Tlé “taste” bit appears to mask the nontaste bit.

[15-5.

[75-6._tt: If asingle T bit is present, the person will be a taster.

.~ s LR




-ﬂﬁ’g‘ » nﬁﬁf;%‘w‘@dﬁ '&-n.n‘&,‘gﬂg -

C1s-9. YT or T but more likely T_L,.__.____._ e )

o. Parent A is probably hot a pure strain because i he were, all - (

(s

‘the oflspring of the m'z-ning would probably resemble one orgthe other

v

parcnt

I's

1. Parents A have two different features. They have olTsprﬂg

81

- - with 2 different features. 1t is possible that unattached earlobes is maskj

ing attached earlobcs_.

C]s-12._Parent B Probably has 2 bits for unatladnd earlgbes. Child

V’ B probably has one bit for aﬂachcd and one bit for unattached earlobes.

e : . | ;
A C]5-13. Since parcnfS B produ’écdﬂll oﬂ“sprin)g with ‘unattnch'cd car- ’ o
) hlobcs the pl‘Obdblllly is that the female is pure strain. According to " L
lhc two-bit model, when two._different purc -strain_parents mdtc all ) <
their offspring will resemble one of th_c parents. - o
D8-1.4- Answers-will vary. ' (
’ [}8-15,_Answers will vary depending on student’s ob‘SCri'z_nfons. '
‘ (] 8-16. ‘Answcr_s will vary depending on slm%\\_}} ob§cwations. — '
Osar. ' A — ‘ e
h T ”;’_ | ‘;15.1.. Tr : | e . ._ ‘/ ’ o BN N
1519 Sharon Johnson, Mark’s wife, must be tt in ogdfr to show the "
nonrtonguc -rolling femurc But their chlldren are all tonguc_?ht{s $O
| o they m-ust hm;%‘ a‘T bi‘(.' Thia__,(:ould_ not corgl_f.from_ the mother, 30 the " . '\:-'.-;
6 * ,, * best [’)robabili?y"l_s for I-C‘Iark-nto b‘é 7. e ‘, - T '
“ | T s . 13
(Js20. . - - e |

. g -
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Problem Bresk 51. The  Piblem Break 5-1 ' )

. Ch.d made 'ro(“ ‘h"r Oown or i e ks -ty —he e e o o ——n _._.,....u_..-., e e e e vt aae o te s Sha % ok e e 308 S rramem T E e R am o ittt e e e ke e A et R AR R A bl T s R s ks AR
T T U ENETAISY T data, should res T T : ) )
sémble Figure 5-3 in the text. , ! F am:l_y Tree Chart .

Bo sure that a key to the
" symbold used is Includod

k 5
Problem Bresk 5-2. The chart
should resemble Figure 5-4,
: butit may nat have as many® Problem Break 5-2
* “branches.’’ Encourage stu- i

dents to complete three gen- .. ' ‘
) . arations if possible. . Tonggc-Rolllng Chart

Table 6-1. Check this table

carefully 10 be sure thaf the

student gets the idea of

"reading” the punched card .

. arid properly tecording the ' -
) data from . If the procedure
T - . Is mastered here, Tables
6-2. 6-3, 6-4, 6-5 and 8-8,

which follow, have a much ) "
better chance of being dono o i
correctly.
Chap‘er 6 Ninsett Differcnces ' "
Meet the ' | . ‘
. Ninsect ' " - ,
' Vs . : ' o
. . )e-1._Each mnsect is made up of a_different set of features. Thus,
. ' accordmg to the two-bit modcl each of the twg ninsects has a dlﬂ"ercm
‘N . bit for each feature.
| []6-2. -_E___ach mnsect must have 2 bits ‘for each feature, making a total
. «  of 16 bits. | { o
1w o [)e-3._Each parent must pass on 8 bits—one for each feajure.

) N T R
.




3

<

\ n',-». : ﬂﬁ“&ﬁ!\r’" ﬂ“., [T

¢ .
Wl e e

Feature

Bits of Information

Parcnt (card) = |

Parent (card') xl

Appenr-
Dord ance

_ Appear-
Dord ance

YTable 6-1

Appecarance of N
Ninsect Offspring

)6

Eye color
[black (D) or white (d))
Body color

[striped (D) or plain (d)]
Body shape

[chunky (D) or slender (Q))
Stinger

[present (D) or abscx}f ()]
Leg length

[long (D) or short (d)]
Antenna

[straight (D) or curly (d))
Wing pattern

[Qﬂin (D) or spotted (d)]
Wing size

(large (D) or small (d)]

XN

D black

Table 6-2 , .

Feature

an of lnformtfuon

Parent (card) # l

Parent (card) #2

Appear-
Dord ance

-Appear-

Dord ance

AR L

Appearance of
Ninsect Offspring

Eye color
(black (D) or (&hnc (d)]
Body color
[striped (D) qr plain (d)]
Body shape |
{chunky (D), or slchcr ()
Stinger
(present (B) or absent (d)]
Leg length
[long (D) or short (d)].
Antenna
[straight (D) or curly (d)]
Wing ppitern
~ (plain (D) or spotted (d)]
Wing size o '
[lnrgc (D)[or smnll (d)]

NG




[]6-5. Chance 7 \

+

[)6-6 Four combinations

Table 6-3 Bits of Information

Pagént (card) # | Parent (card) #2 -
& .. ) A

. - 1y Appear- Appear- Appearance”of

' Feature Durd ance Dord ance Ninscct Offspring

Eye color . ' . - .

[black (D) or white (d)) ' *

Body color

[striped (D) or plain (d))

Body shape

[chu.nky (D) or slender (d)) ' ] \
+..- Stinger

[present (D) or absent (d))

Leg length

[long (D) for short (d)]

Antenna : ' . o -
~ [straight (D) or curly (d)) _ e _ '

Wing \'pa;(c’rn __ i
[plain (D) or spotied (d)] : i (

~

Wing si
[large (D) or sfall (d))

Table 6-4 Bits of Information

e

Parent (card) 3 - Parent (card) #2

o Appear- N | -Appecar- . Ap.ﬁcarancc f
Feature Dord . ance Dord ance | Ninsect Offspring

Eyc color : ' - \ |
(black (D) or white (d)]
Body color. .
[striped (D) or plain (d)] ’ . _ ' o : )
Body shape - E : a
[chunky (D) or slender (d)} . o
. Stinger ., \ ' ‘
* [present (D) or abscnt (d)] __ ] )
~ . Leg length ' ' A
[long‘(D) or short (d)) 3 R .
Antenna” - 4 ' | |

A)

** [straight (D) or. curly (d)] _ .
. Wing pattérn. . X | ' - \
Iplain (D) or spotted (d)) , | _ : -
Wing size _
‘(large D) or small (d)) , C T

Q.




A

I3

bk

v Ry - R

Bits of Information

Parent (card) z!

Parent (curd)' #2

5

-Table 6-5

" Appcar- Appear- Appcarance of
. Feawre Dord ance Dord ance Ninsect Offspring
Eye. color ' '
(black (D) or white (d)]
Body. color ’
(striped (D) or plmn (d)]
Body shaPc
[chunky (D) or slcndcr (d)] .
Stmger ~s
> [present (D) or abscm (d)] ' ’
- Leg length

(long (D) or short (d)]
Antenna

[stralght (D) or curly (d)]
Wing pattern

[plain (D).or spotted (d)]
Wing size

[largc (D) or small (d)]

Feature

an of. lnformallon

Parent (card) 71

Pnrcnt (card) #2

—
: Appear- o
Dord \ ance Dotd

' Appcar-

ance

‘Table 8-6

Y

Appearance of
Ninsect Offspring

Eye color :

[black (D) ogp-white (d)}
Body color '
{striped (D) or plain 1C)) I
Body shape. .

[chunky (D) or slqndcr (d)]
Stinger

{present (D) or absent (d)]
Leg length ~ °~
{lottg (D) or short (d)]
Antenna .

[straight 59 or curly (d)]
Wing pattern

[plain (D) or spoited (d)]
Wing size

[Iargc (D) or small (d)l

»

3




8-7 and 8-8. Check to sae
that students have deter
mined the noftspring charac-
terigtics and not just 1ed
those of the parents )

.

~

Tables 6-3, 6-4, 6-5, 6-8_ This
second group of spaces for
the tables is provided so that
the student can record the
" results from Problem Break
8-1. where the ninsect game
is played over again.

* Problem Break 6-2. Encour-
age students to review the
activities on the two-bit mode!
to try to establish a pattern tor
predicting. From' their past
axperience, what does it sig-
nity it all 4 noftspring

a. show a dominant feature?
b. show a recessive feature?
What significance is there to
8. 3 dominant, 1 recessive?
b. ‘2 dominant, 2 recessive?

T-1 and 7-2. Failure to answer’
thqso questions indicates a
need lor remedial work with
Excursions 7-1 and 7-2.

Chapter 7 .
Problems,

Problems,
Problems

s e R - ST Z R e e

v
-
‘\g win .

C167 Answers will vary depending on the IBM cards used.

(6.8 The students should find differences in all four, since the chance

that'two noffspring will ever be alike is rather remote.

Problem Break 6-1

4

The purpose of these problem breaks is to get the student to report
the procedure to get more applied practice in using the two-bit model.

Problem Break 6-2-

)

. ' L

v |

- Consult Figure 6-5 and combine the cards for noffsprings “B,” “C,”
and “D.” Record these data in Tables 6-4, 6-5, and 6-6 in your Record
Book and complete the night-hand column of each table. ‘

[]7-1 The student should infer that sometimes masking does not

occur; nstead, bits of picccs tend to blend.

[17-2 Apparently the m'a,sking of one .bit. by another is linked to the

sex of the individual.

e :;‘\A;a‘.'t ‘i B icaandebad Cinad o £k e b ciatd b a5 £ p N s pranc

tiat 14 .
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Q 01 The sperm is propelled by a whiplike tail.

CO—

\ ) 1. This question may not be

) answered by the student if
the optional activity pn frog
sperm was not perfo ed.

o, b, d e, and 3

The statements as written cannot be nﬁasured, and they do not

OJa.
list the things you must do to identify the objects.

3.a.

vertically from a force measurer.

.

b.

in shape of an object, and it is measured in newtons.

Force is something that causes a change in motion or.a change

»

Pure strain 1s a strain that shows no variation over several

$ . '
géncrallons. (3 \

The conclusion should be that the optimum temperature for

raising fruit fies is about 80°-85°F.

/ 3%

. N I

. A‘t et 2. ST us VA b

i SR e ‘{SM&E N dit
1 3 WeTH % -"i% 4
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Weight is the force measared in newtons when a body hangs

Temperature

Excursion 1-1

More on
Offspring

Excursion 1-2
Writing

Operational
Definitions

Excursion 1-3

and Life Cycle
- -2




Excursion 1-4 0.

A Pyramid of 3 %2 ‘
m Grandparents 3. : }
Oa. ‘No | : \

Js. Chance | f\

OJe About 90 years ago
10. There is a tendency for - ’ ;
the student to confuse ‘‘in- 7 None of them
croase” and “‘rate of in- D - \\-
crease.”’ In a serles of num- .

bers like 2.4,6.8.10, the num- [ ]8. han'cc i . )

bers are increasing but the
rate of increase Is constant. e Up
In & series like 2,4,16,254 the )

numbers are increasifg and It 1s incrcasing_
80 is the rate of increase. (310.

(719, Answers will vary. Accept most of them, since the student can

haraly ‘be expected to know about mutations. ' ' l .

»

lj 12. Bccg.u_scllh'crc_arc_cvcr more peoplc producing offspringe . 'l

‘ . hS
AN * :

Y

Problem Break 1. The stu- Problem Break 1 : . .
dent answer might include a

diagram that shows how two . 1 '
or more pyramids fit together.

The student should conclude that through interrelationships between
. e pyramids of ancestors, common ancestry can be explained.

N

i

EXCUI’S'OI’I 2-1 . o1 2 i>rown t_o 1 colorless ‘ _
“Ratio 2.3 boys to 2 girls (or 1.5 10 1) Sy e (-
s.mp"ﬂed O3 S childrcn“tq I adult o ' ‘L\

. : ' .. ) N e
' 2 Oa. 4 r.edl to 3Aycllo'w lto,.2 orange to l.grcen

.~
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Table 1 - " ,--Excursion 4-1
: ' ’
Possible ;. Don’t Flip
Combinations i ' .over This
) ' Results from
. Nickel Dime . 60 Tosses Table 1.- Check to see that
g students haven't just filled In
{ Heads Heads “18" for each combination.
- ) This would be a highly un-
Heads Tails v likely result in actual tossing.
Tails / Heads : i l
Tails Tails
g £

Out of 60 tosses, the student should have approxnmatcly 15 for each
- - of the four possibilities.

1. Answers will vary. They_ should be close, when rounded off, to

} for ecach combination.

. . . R

l Figure 3 P ' Figure 3. The four spaces’
. . ! Pure-strain shoutd be filled as follows:
‘ . _ white-bean - §{Bb " }Bb
©x ()b g  Parent () . . }Bb  }Bb
Col : - - y L / '
o Pure-strain (v)B | (/*) 56 </+> éb b
\« ) brownsbean - . :
: parent / ‘ / '
()8 (%) 8p (74) 86 !'
. - The student should get } Bb in each of the four squares.
. 02 1 brown to 0 white, i.e., all brown | )
Figure 4 | ‘ Figure .4. The four spaces
) . \\ should be filled as follows:
‘ (71) 1z First-generation offspring (//'l>é ' i:: i:: s
[ ™ (%) 88 (/4) &

First-generation .- :
L \ ,  offspring — - : :
; | | (%) 20 (,49 bb i S
: _ - 23 .

=

L3
N l { - '
N - * 1 3
N 4 Al +
Awsalilly,
b 2 AL sl
v : " - N
- 42 . - - A X
R % ¥ .
I . . A 3 R LA, AT
i : IR, LR Y
A Y Cov g s o :
. VO y?
AN . ey
N “© . o ;
!
: G e
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Exc_urslbn 6-1 1.
A Bit More

:
About Bits-
4
SR \ -
s
. 24 )
,'
- ?:;
q LS
. | ‘(
pY ) e awg 2
O o (S
E v @éx %?‘ i‘; ¥ .
st e ¥

N

)3 Three brown to | whitc. or 1 BB (brown) to 2 Qb (brown) to 1

y

bb (_whitc)

Dla. Brown
018. White
Ce Three brown for every 1 white
A
o ot
& 4
r
Two bits are needed for each feature. .
2 A chromasome, or all the bits from one parent -
O3 A set t{f features, or the genes from: one parent, or the bits ‘of
. Ay ~ )
information ffom one parent )
|
.8 \
os. 16 \
Ce. 2. k
{
). On the chfromosomc ‘\
8 One set comes from one parent, and the other set comes from
: - T
the other parent, . ' 7
* - ' | . " A : ‘
‘: .
\ 3 .
: J ’
i f",' -"‘- :',‘ ‘ Hf‘} w g e 7;-‘ ‘ -—"‘:f‘_ - - ':“_: i :c‘t\ +
e L iE SR Y i
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Problem Break 1. You‘may
want to have the student list
the books that he has read.

Problem Break 1 o ‘ -~

The student is encouraged to read further if he has an mtcrcst in
hereditary mechanisms.

A

. ,
( } - . o~
| ‘ - Excursion 6- 2
.ok | Peas Again,
' ' | But Double
‘ Table 1 ‘
Trouble
Possible Bits of Information
from Smooth, Yellow Parent (SsYy) ’
SY ) Sy 8Y sy
8SYY SSYy - 88YY SsYy
A Sy smooth, smooth, smqoth, smooth,
‘()/ yellow yellow yellow yellow
) . _ §SYy SSyy SsYy Ssyy
. o . S
' Possible Bits of y ,sm:)loth, , Smooth, Sﬂéﬁoth, smooth,
Information from yellow green yellow green
Smooth, Yellow SsYY SsYy ssYY ssYy
P Parent (SsYy) 8Y * smooth, smooth, wrinkled, wrinkled,
- L yellow yellow yellow yellow )
. - A SaYy Ssyy ssYy SSyy
? sy smooth, smooth, wrinkled, wrinkled, ° .
L > * yellow green - yellow green 25
o - ‘
. ‘ " 30 ¢ T
C- . - -
‘v K LR T TLY %3 - ) i ."!\ 2, M basnag 4, 'SR 8 "
- PR R by s -Ql« ’:furq\\. “K“ RS R WS
8 v '. ‘-".‘"‘H ; ! A : f',l l(.ﬂ o P w
g g - | B
s on 0 R s g ; Ko e e Sy
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Students may choose a‘ny two
of the features listed in the
excursion. For example, syp-

pose they choose eye color

~ (B.b) and body color (S.s).
*  The first cross will be be:"
twean BBSS and a bbes, as

follown:

BS BS

bs  BbSs BbSs
black, black,
stnped | striped

bs  BbSs BbSs
“black, black,
striped | striped -

‘The second crose will be be- ,
tween two of the first-genera- <&
tion BbSs, as shown.

N e

Red, White,
., and Pink

-

X

L)

12t04, or3 to 1

Table 2

-

B S A LT TR _;(Lﬂqm%‘,fﬂ;‘{&&e}}ms ‘ -\li',f‘v. K G ahad v o
» .

Smooth, yellow-sceded plants

Smooth, green-seeded plants

Wrinkled. yellow-seeded plants

Wrinkled. green-sceded plants

W [ W e

12t0 4, or 3 to .

-

Excursion 7-1 1. When

BS

Bs

bS

bs

red and white bits are found together in the same plant,

¥,

BS _ Bs bS bs
BBSS, | ° BBSs BbSS BbSs
black, blaCQ(, black, black,
striped stripéd striped striped
BBSs BBss BbSs  Bbss
black, black, black, black,
striped plain stri}ﬁd plain
BbSS BbSs bbSS bbSs
black, black, white, white,
stniped striped striped striped
BbSs Bbss bbSs bbss
black, black, white, white,
striped plain striped plain

-

_neither one dominates. Instead, there\is a blending, or incomplete

A

_dominancé, rcsul(ing in a blended color, \pink. Thus, \\'rh_én_‘ia, pink plant

T

i

¢ (RR), 2 pink flowers. (RW),

is_crossed with a pink plant, 1 red flow

and 1 white flower (WW) result. ~

: sk P O T PO
R R L PO T

[}
.

e
LT (e _‘.—"'

[

T

e Wi

———a o e 4 de s
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1 and 2. It was felt that a

- i capital "W would be more
(Pink) , ) meaningful to the student for
. R w ' : the white bit than a lowaer-
| case letter, due to tha fact
R RRA L%'»“'RW that neither red nor white is
(Pink) (red) (pink) completely dominant
t w RwW ww
(pink) ~(white)
' [J2..2 Pink and 2 white flowers result.
- ) ‘
(Pink)
. R w
w RW wWw
(Wh_itc) "pink) (white) |
! W - RW ww
[ ‘ ' (pink) (whijte)
) \ !
i : o "
| O Because m males, b masks B. Excursion 7-2
Because in females, B masks b. Hair Heirs
O2. 81 , | \
Da 3:1 ‘. |
- N r;\.l . . ' ¢
v N A
IR ‘J_
! »
¢
. 27
o 7 3 ':\
. 3 Xe )
= 5-—- . ‘ - {

el VL ERNT, X e
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Figure 2. The correct lettars
tor the bits are given to the
student at the end of the ex-
Cursion. You may have 1o ex-
plain why-some pe hs have
more than one kind of pairs
of bits.

Elxcurslon 7-3
Boy or Gir}

Excurslon 7-4 \
" A Royal Problem

N~

JadddTd

Oa. It must be altered to correlate the feature with the sex of the

., individual.

No responses required for this excursion.

1 No; the ratios are new.

+ "

[2.__Sometimes one bit is masked and sometimes the o_t’l;:%scems to

be masked. ~ : \

[73._4 male bleeders and 0'female bleeders

D‘l Answers will vary. , X

[)s._Answers will vary; only a few will guess. corrcctly that: blccdmg

only. ochurs when a smgle defeclive genc is present and that this only

P

occurs when a Y- chromosome is prescnt . B




Je..: Students wnll tend Lo say "y nhhough the X- chmmmomc 15 Lhc‘

and the defective X-chromosome from his mother. This same bleeder’s

Cew e ey V4 g v R L S

correct one,

b

7. 8. Nonbleeder b, Nanlccdcr

c. Nonbleeder d. Bleeder

1

Cle The blccd'mg son received the Y~chr¢)miosome-l‘rom his father. - S , 4
W o '’ N e ‘. 7 5

\
\

brothcr received # Y‘-chromosomo from his falhci‘ but a normal

¥

XN-chrommomc from his mother Thus lhc first son was a bleeder

4

‘and the sccond one was normal : : L Y

- —

09 Somc of the males received a normal XV-chromosome from their 9. There have been uxgmmely

i ' T _ '- ' rare cages of female hemo-

mother. . _ . E phillacs reported. For phyglo-

- o - . logical reasons, it is, almost

Impossible forranlym (hqso to
survive puberty,

[J10. N0 sons could be bleeders, because to be sons they .would haye

to havc received thc Y—chromosome from their father and a normal °

gcnc (either X) from thcnr mother, Daughtcrs would all carQr the de. (ec-

tive gene,. but nonc w\)uld be bleeders. Their sons (grandsons) could
kd !

be bleeders. ~ T . -

1

on. White (bldnched)

, . 3 . E’curslon 7-5 .
Cla. The p‘ants wete colorless like those in Pro_blcm Break 3-1, but | Wonder Where
- - the Color Went?\_,

all thcscj)lants are white while only a few of the others were white.

—ed

- g R - ' ! Remember that !ma excur-
N O : . T i - . , sion continues for 10 days or
D3 SR 2 . _ — — - more, and all rasponses may -

RXY

.not be d t th me
l:]‘ All the seeds were from the same lot. Thiis, thcy were all thc same 3;, mace & T =2

03

seeds, cxpcpt that lhe gcrmmutmg cnv:rpn‘ment was ch_angcd.-,

T -
R L=
: *
)
4 .
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s Students will probably predict the restoration of color; however,

dccept any answer since it is a prediction. Some plants wil! revert to

green in 24 hours, others wilf remain white for a much longertime.

Cle The sunlight, or light

r

A

Excursion 7-6 o _Answers will vary.

ODG; TWO, [:12- Answers will vary - | . D
F"c\k-up Sticks Os. Both students should have picked up more nonmatching sticks.

Ma._The explanation should indicate that matching sticks are more

e N ~
= .

difficult to see.

?

s The more nearly alike the moth color. and the tree color are, the

- - ’ : ’
harder it will be for birds to see them. .

J6. nght-coloréd moths would bc least hkcly to survive, and dark—

/ colored moths most likely to survive, -

Toa
= ?

7. The moth population will becomg.darker in color.

w

' Protective coloration tends to fav " animals whose color tends to
8. Y .

blend them into their surroundmgs. As a rcgult light-colored moths

o would be eaten in greater numbers and so there would bc less of them

avallablc 10 reproducc- At the same time, dark-colorcd moths -would

- tend to escape predation and"-ihcy would successfully reproduce, thus

30 : - increasing the numbers of dark moths in the population.
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Answers will va ry.

Excursion 7-7
2. _Answer should vary with the particular featurc mentioned. Do Blondes

No : , - Have More Fun?
0s. 2 -

- [)a._Yes ’ .

Js. Answers will vary, but student should indicate his awareness of

what actions l}c should take to optimizc his physical an(_l_n]_e__nml poten-

— ) tials.

. . Questions §sthrough 10 should lead student to discover that the

features dcvclopcd because of environment are not transmitted by bits

—  of genetic information.

D7- No ‘ . i

' Waw i
Da. NO - N

. D’ No

H C]10. No

: A ENVIRONMENTAL FACTORS . 'ople 1
B - FEATURES Suﬁlight. Exercise Diet
Skin tanning X .
.Frccklcs ’ X -
/? Intelligence | X
| C Hair color X .
' Size of muscles X X
oo . Handedness D4 -
14
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~ How Well Am | Doing?

Id

You probably wonder”what yoh are expected to learn in this science
course. You would like to know how well you are doing. This section -
of the book will help you find\out. It contains a Self-Evaluation for
each chaptér. If you can answeg.all the qucstnons you're domg very . \
well. -
The Self-Evaluations are for yo b nefit. Your tcachcr will not use
the results to give you a grade. Instedd, you will grade yourself, since
you are able to check your own answers as you go along.
Here’s how to use the Self-Evaluations. When you finish a chapter,
take the Self-Evaluation for that chapter. After answering the questions,
/  tum to the Answer Key that is at the end of this section. The Answer
Key will tell you whether your answers were right or wrong.
» Some questions can be answered in.mére than one way. Your answers -
to these questions may not quite agree with those in the Answer Key. .
If you miss a question, review the material upon which it was based
before gomg on to the next chapter. Page references are rcqucntly
included in the Answer Key to help you review. .
. On the next to last page of this booklet, there is a gnd which’ you
| . can usc to keep a record of your own progrcss

&
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Notes for the Teacher

b« el LN

s
S ed

?

= Pep
PR

'- ! Thc following sets of questions have been designed for self-
' evaluation by your students. The intent of the self-evdluation
questions isMo inform the student of his progress. The answers
are provided for the students to give them positive reinforce-
ment. For this reason it is important .that each student be
allowed 10 answer these questions without fcclmg the pressures
normally associated with testing. We ask that you do not grade
the student on any of the chapter self-evaluation qucsuom or
in any way make him feel that this is \a comparative device.
@ ' The student should answer the qucsuons for each chapter as
soon as he finishes the chapter. After answering, the questions,
he should check his answers immediately by % éferring to the
appropriate set of answcrs in the back of his’ Smdcm Rccord
‘ ' Book.

There are some questions that require planning or -assistance
from the classroom teacher or aide. Instructions for these are
listed in color on the pages that follow. You should check this’

- _ list carefully; noting any item that may require your presence
or prcpamuon Only chms which require, some planning or
assistance are listed.

You should check occasionally to sge if your studcnls are
completing the progress chart on page 53.

"
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T PatAS o SELF-EVALUATION 1
' You should do this self-evaluation when you have reached page 17, '
- at the point where you are told to go ahead to Chapter 2.

Circle any of the excursions for this chapter that you completed.
1-1; 1-2;-1.3; 134 |

o

[J1-1. Give an operational de"ﬁnition for purc: sfrain of an organism. 13- You need to prepare
v . (and maintain) a vial of fruit
| ‘ : flies for this question. Only a

m\%w“mMM¢OM:zW~WJF "

. \ _ fow flles will be needed, but
‘ . : ' - be sure that the vial contains
both males and females. La-
; . * bel the vial “"QueMtion 1-5* An
: . . o el s .. otherizer and . .lens it
(Jr-2. V{hcn you cross fruit ﬂlC{, why is it important to use VIIBIN  1ust aiso be avallabléNThis ifg
“ female !hcs? : ) . question calls for a perso 1 14
. check by you. ' 5:
) s ;l
: v
i - - - - - “‘ o = E! S-
. . §
[(31-3. How can you distinguish between an overetherized fruit fly and °
one that is properly etherized? - -7
L v ’
T e . ’ . - - . . -
(14, If you were to cross two fruit flies that were both’ pure strain .
for brown eyes, what do you predict would be the eye color of «
8. the first-gencration offspring? ' .
A T b. the secarid-generation offspring? . 38

\
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[11-5 Obtain from your teacher the vial of fruit flies labeled
Quésuon 1-5.” Etherize these fruit flies and select one male and one

female fly. Have your teacher check whether or not you can identify
which is male and which is female. ’

[J1-7. One of the main aims of this unit is to develop a modcl to help

explain the patterns that appear in lhc way features are passed from
one generation to the next.

a. What is meant by the term model? '

-

b. What are the characteristics of a good model? i

Part B

* Do not do this self-evaluation until you have completed all of Chapter
" 1, including all the fruit-fly experiments.

~
3

(J1-1. Suppose you crossed fruit flies that were pure strain for black

body with flies that were pure strain for striped body. You may assume

that the bit for striped body masks the bit for black body. =~ - i
a. What will be the body color of the first-generation oﬂ‘3prmg?

(Include a ratio in your answcr if necessary.) |

\

\
Y

b. What will be the appearance ohc second-generation offspring? \ o
(Include a ratio in your answer if necessary.) o




~

[J1-2. Suppose you had n vial of red-eyed fruit flics. Describe an
cx(s)cn'mcnt that would help you find out if the flies are pure strain for
red cyes. (Hint: Red-eye bits mask brown-eye bits.)

\ot

(11-3. In fruit flies whenever a white-eyed female is crossed with a
red-eyed male, only the female offspring have white eyes. All the male
offspring have red eyes. | | .

8. Does the two-bit model account for this?

b. Explain your answer.

- -

T

Circle the cxéumion for this chapter, if you completed it.
-1 . _

[J2-1. Obtain the two vials labeléd “2-1A” and “2-1B” from the supply
area. :

. .
By looking at the colors of the bean sceds; predict which vial contains
the first-generatign offspring of a cross between parents each of which
was.pure strain for a different color.

My prediction is \\Kial number _ .

Assuming that yo.u* prediction is correct, what will be the ratio of the
number of bean seeds of one color to the number of seeds of the other
color in the 'second ‘generation? N

T
\

[J2-2.- Suppose you found thére were 829 yellow kernels on an ear of

corn and 164 dark-brown kernels.

s le?t is the rough ratig of yellow to brown kernels?

b. What is the rounded ratio of yellow to brown ketnels?

Ry

SELF-EVALUATION 2

2-1. Label two vials "2-1A"
and "2-1B." In vial 2-1A,
place about a dozxen brown
beans.” In vial 2-18, place
8 white beans and ‘6 brown
, beans.

.
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(J2-3. When purc-strain yellow peas are crossed with pure-strain green
peas, the first-generation' peas are all yellow.
What will the second generation of peas look like? (Include a ratio

in y})ur answer.)

_ W
N o (J2-4. Can you tell if a seed is pure strain for a feature by just looking
L at the seed? ’
s ) ‘\sg\f_v__ . - ~ - -
ﬂ},_\-‘ 5 ‘ ' Explain. _ N “
._ » ’ N ]
¢ SELF-EVALUATION 3  []3-1, A pure-strain smooth-seed pea plant is crossed with another
- pure-strain smooth-seed plant, -, S

oy a. Predict the appearance of the first-generation seeds.

¥ i ' .

\q - b. Predict the appearance of the second-generation seeds: (Include
" a ratio if necessary.) B

¥a :

i | - . :

o _(‘-. (J3-2. A pure-strain tall pea plant was crossed with a pure-strain dwarf
"'_ - pea plant. All the first-generation pea plants were tall. Predict the
By . appearance of the second-generation offspring. (Include a ratio if nec-

L © - essary.) .

(J3-3. Suppose you crossed two tall corn plants of the same strain and -

N d . found that three fourths of the offspring were tall and one fourth were
v§"‘, 3 . . _*dwarf. : :
W : o a. Is this strain of tall corn plants a pure strain?

Explain your ans{vcr. _

B A et e s B L T e A A g
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“again find that half the mice are males and the other half are females.
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b. Predict the appearance pf the parents of this strain of tall corn
plants.

g

(J3-4. A second generation of rose plants contains 82 plants with red
roses and 27 plants with white roses. .

e. What do you predict was the dppearance of the -ﬂrst—gcnqration
roses? ’ '

~

b. 'What do you predict was the appearance of the original parent
roses? :

»
-~

Circle the excursion for this chapter if you completed it.
4-1 : ‘ .

™

hd
(J4-1. a. What wo. thiqgs does a good model help you do?

¥

L]

b. What is meant by the phrase ““the assumptions ‘bQ model”?

v

- = -4

T

(14-2. ‘List the four assumptions of the two-bit model.

A..

 — T

b. <

.

-

[]4-3. When two pure-strain mice are crossed, half the first generation
offspring are males and half are females. In the second generation you

a. Wh_iéh of the inheritahce models best ptedicts this inheritance
pattern? - '

e

¢
L2 2
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“[)8-4. A male fruit fly with.straight wings is crossed with a cuply—\w'ingcd
female fruit fly. All the first-generation offspring have straight wings.
Three fourths of the sécand-generalion offspring have straight wings,— .

and one fourth have curly ‘wings. ™ _
a. Which inheritance model best

e

explains this inheritance pattern? .

. b. Does st'might wing m_zisk'curly wing? — What evidence
| o P
" do you have to support your answer?___. - S .

~- ¢, Were the original parents pure stfain?
: v ' ‘ ’ .

S

b

- T T - -
. N T.
. . #
» v,
.
&

‘[a-s. Suppose you bought some man’gbld seeds at the store and
_,, -wondered whether -this variety was a pure strain or not. Describe an

experiment that you_could do to test whether these flowers are pure
strain. ‘ ' o ' "

o el
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08-1. Explain the mecaning of the following statements. SELF-EVALUATION §

a. Curly hair is dominant when crossed with strajght hayr,

s ‘ R

> A}
b. Straight hair is recessive when crossed with curly.hair.

i ' . . - ‘1
[ A Aeeay - -
_____ , ‘ . < .~
(18-2. The diagram below represents four pea seeds.
¥ ' ‘ ' .
f \
O © - O "
_Y_cllow*'d - Green Yellow Green
“L ! ) N )
. & When the plant grown from seed A is crossed with the plant from v
seed B, all the first-generation seeds are yellow. Which feature, yellow
or gréen, is"dominant?
b. When the plant grown from seed C is crossed with the plant from
seed D, some of the first-generation offspring are green and some are
. yellow. If yellow is the dominant variation, are any of the first-genera-
ST tion offspring pure strain for yellow? o
L
Explain your answer. .
- . A . :
' £. Are any of the first-generation offspring from a cross of C and
D pure strain for green? -
-
- Explain your answer.. -
< - o
, P "
51
!
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- (]8-3. The family tree below shows which members have white fore-

. locks and which have normal color forelocks. The parcnts arc pure

strain for the feature. The hereditary bitfor white forelock is dominant.

1 o - In the space below the-symbol for cach individual, write the possible
pair of bits of information that the individual could have. )

D= Man

L White Normal O = Woman
W = White forelock
. . w = Normal color forelock
I I 1 ' .
White 1 White White White White
J ) t
i
I I i |
White ~ White' White Normal
g
) 5
[15-4. Bean seeds may have bits for brown color (B) or for white color
: (b). Th@¥ollowing combinations are known.
"y ~ Bean #1 88 | . "
B b ' ' Bean #2bB - : c
a8 ‘ : Bean #3 Bb - o
Y Bean #4bb . - : )
a. Which bit is domipant? -
iy | *b.'What is the color of Bean #17__
' '. - ' c. What is the color of Bean #27_
o i ‘ . d. What is the color of Bean #3?__ " _
& | | {/ ~ e. What is the color of Bean #4?
, _.; Have you done the Sclf—Eyaluatidn Test for Chapter |, Part B, yet?
% B If you have completed Chapter 1, you should have done the test for
4z T Part B by now. T a ' '
: sn e
S ¥
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Circle any of the excursions for this chapter that you completed.
6-1; 6-2 4

a, .
Ay

\

(J6-1. You are going to have a chance to create an Iggy offspring. The
tables below show the bits of heredity information carried by each of
the parent lggys. '

Bits of Information—Ilggy Parent A

1. Round ecars (M) 4. Large nose (M) -
Round ears (T) Small nose (T) .
2. Straight antennae (H) 5. Plump body (H) )

Curly antennae (T)
3. Black eyes (H)
White cyes )

Thin body (T)
6. Short legs (H)
Long lcg?(T)

. ' L |
Bits of Information—Iggy Parent B &

1. Pointed cars (T) v 4. Large nose (T)

Round ears (H) Small nose (H) -
2. Straight antennae (T) 5. Thin body'(T) .
Straight antennae (H) Thin body (H)
3. Whit; eyes (T) 6. Long legs (T)

White eyes (H) Long legs (H)

~

Bits of information are passed on by chance. Flip a coin for each
pair of bits to decide whiether the heads (H) bit or the tails (T) bit will
be passed on to the lggy offspring. Record the bits that are passed on

- in the table below. . - ’ :

W o

Feature | Parent A Bit | Parent B Biy | Iggy Offspring Features

r

1. Ears - |

2. Antennae | ¢ | :

3. Eycs | 3
4. Nose .. .
5. Body S

6. chs‘ '

E S 3 ’ .o G ‘o
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SELF-EVALUATION 6
g - .
: \

8-1. You may have to I_on a
coin for this question.

.
-
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Now complete. the Iggy Oﬂ"sprmg} eatures column, making use of
the fact that the following bits are Jominant,

) " Pointed oars Large nose
. Curll)(' antennac Pluthp body
Black cyes Shon'lcgs ’

[)82. Here is your chance 1o try some real plapned parenthood!.
Perhaps you du({ "t really like how your Iggy offspring looked when ‘
you. used chance in sclecmx? the information bits he got from lus e
parcuts, You can’t get away from chance as determining which bit is
passed on, but maybe if you set up pr !Pcrly the bits that you choose
from, you can guarantee the kind of of Spring you will get.
Let's see if you can figure out how to do it.:

L s A S e

~ First, select what features you want in ydur new lggy oﬂ“spnng and _'

a. - ' “write them in the table below. : , L v

< . . L . ) - : . .
:" ~ . ) v - " - . -

E | Features I Want in | Information Bits in S
‘ My lggy Offspring | My lggy Offspring |Parent A Bits Parent B Bits

oy .. Ears : | . - .
‘i " * 1 - . ' .
! ' . Antennac- ' ‘
\ ’ A E)’CS- *
. : Nose! . o . ey,
K- . - ; — —— - u— AY ;
) o ' BOdy- i ’ ‘.
\ Legs- \ ] . S | ‘ N
" | Yo, .3 S
. " Next, by consulting the table showing which bits ar¢’ dominant, ‘ BN
. . determine what bits your Iggy offspring needs to have to look the way - ‘
e ' you have decided. Write in the table the bits he could have: g
Finally, determine what bits each parent must have so that no matter "
* whxch bn 18 passcd on, your lIggy oﬂ"sprmg gets thc fms that he needs. ’ .

<+ L]

- SELF-EVALUATION 7

Clrclc any of ~thc excursions for this chapter that you complctcd
-1, 7-2; 1-3; 7-4 71-5; 7-6; 1-7 S

W

.

[y

Fo: IR 3 ' . : : . F
"-;"'__ - ) - O Bneﬂy cxp]am by usmg the two-bit model how fcaturcs are ’
) o passed from human parents to their offs])nng 7 ‘ o
o T , N . - . : '
A 3 | — S i e .

B ' \.f}.

LN . - . - - . . . . .

-
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(J7-2. ». If a red shorthorn bull is bred with a white shorthorn cow,
all the offspring are roan (brownish-red) in color. Explain how you
might modify the two-bit model to explain this phenomena. | :
g . . - -
e
- R -
, =
b. If two roan offspring were mated, what do you predict would be 1
. the color or colors of the second-generation offspring. (Include numbers _
. . if necessary.) - .-
» 3
. ) ) ’ E
c. Predict what two information bits for color -a red shorthorn bull ) &
has. . ° ' o &
“Bxplain._____ : _ — . -
o g |
o [17-3. Now that you have had a chance to expand your two-bit model,
try question 1-3 of Part B again: In fruit flies whenever a: white-eyed
female is crossed with a red-eyed male, only the female offspring have \ ' .
white eyes. All the male offspring have red eyes. Use your expanded . o T
‘ two-bit model to explain why this occurs. o R e
. ' . , : 2
- |~ . ) = . i
‘ ¥
\ . W ‘
. ‘ ; - ; “’. |
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SELF-EVALUATION 1
“Part A : ,
1-1. You should have said that a pure strain is onc that will produce generation afler generation
of offspring that are identical in the feature you are observing. Figure 1-3 shows this well.

1-2. }f the female has previouslynated, the offspring will reflect the characteristics of the previous
mating rather than the mating that you planned..This would confuse the cxperimental results.

\
1-3. The wings of an overclhcn(zcd fruit fly a;? spread, and the wings of a properly ctherized
one are folded. Check over Figure -1 if you had dificulty.

¥
1-4. You should have realized that crossing two identical pure-strain flies will produce generation
/ after generation of flies with the same feature. This. was part of your operational definition of
_ pure strain in question 1-1. ’ =

1-8. If you had difficulty. ctherizing the flies, you should review Activities 1-3 to 1-7. If your
problem was in separating the male and female flics, take another look at_Figure 1-2.

1-8. You should have'said that the first-generation offspring are the children of the original parent

pair. -

1-7. a. You cowld have defined a model in many diffcrent ways. However, your answer should
have said that a model is somcthing that is used to explain and predict observations.

8. Good models are usually simplc cnough to be used to explain the observations made,
and they should be able 1o predict and explain future obscrvations. )

)

- ' 1 S
SELF-EVALUATION 1
Part B
1. a. Your answer shouki have indicated that al] the first-gencration offspring will have striped

. bodies. This is because the striped bit masks the bit for a black body. v

& Three, fourths of the second-generation fruit flies will have striped bodics and the other
- one fourth will have black badics. If you had problems with this, you should review the ideas
“of the two-bit modcl in Chapter 4.

KEY

©
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1-2. There arc twh different experiments that you could perform.

. You could have mated the red-cyed flics and looked for variations in the cye color in the
first- and second-gencraton offspring Remember that a pure strawm is onc that will produce
generation after generation of ofispring that show no change in the feature. See this in Figure 1-3

b. The other experiment you could have perfornied would be a test cross between the red-cyed
fies and some pure-sirain brown-cyed flies. If your fies were pure strain for red eyes, all the
first-genceration offspring should have red cyes. If you have forgotten how 10 do a test cross, you
should review the section on test crosses near the end of Chapter 4.

1-3. a. You should have indicated that the two-bit model will nor account for this pattern of
inheritance.
b. According 40 the two-bit modcl, all the first-generation offspring should have shown one
. of the features. Since this pattern shows some link between the sex of the fly and the eyc color,
the two-bit model cannot account for it. This pattern is caused by a “sex-linked feature™ and
is discussed in Excursion 7-2.

~

SELF-EVALUATION 2

2-1. You should have sclected vial 2-1A as the one containing the:first-gencration offspring of
a cross between two different purc-strain parents. The color inherited from one of the parents
should completely mask the color from the other parcnt in the first generation. The beans in
vial 2-1B are just a mixture of beang of two different colors.
If you had planted the beans from vial 2-1A o test your prediction, you would have obtaindd
. ‘ a ratio of 3 brown beans to | white bean in this next generation. Look over your data in
: Figure 2-2 if you got this wrong. ' . : ‘

N

2-2. &. The rough ratio is about 5.055 so 1.
b. The rounded ratio is 5 to 1. ¥

- Excurst -1 will help straighten you out \f you had problems with these calculations.

2-3. You should have predicted a ratio of 3 ycllW peas to | green pea in the sccond generation,
' If you had the colors mixed up, look carefully at the results you'recorded in Figure 2-2.

2-4. You should have predicted that you cannor tell whether a seed is purc strain just by looking
atit. The feature you see may be masking another feature. The brown beans in the first-gencration
R offspring of the cross of pure-strain brown and pure-strajin white beans did this. However, as
" you become more familiar with which feature will mask a ther, you may be able to make some
pretty intelligent guesses as to whether certain features are Ire strain or not.

-

SELF-EVALUATION 3

:

. . 3-1. You should have predicted for both a and b that all seeds in both generations will be smooth.
This inheritance of identical feturcs is part of your definition of a pumslg.

3-2. Therg will be a ratio of 3 tall pea plants to 1 dwarf pea plant. You shibuld have been able
to tell that there would be more of the talf variety, because all the first-generation offspring were
s PN “

/N ‘o
{3 : ¥ 33 l/Yoﬁ should have indicated that these are not purc-strain corn plants. If they had been,
then &1 their offspring: would have been tall. .
b. The parents of the corn plants were pure strain. One was tall and the other was dwarf.

3-4. & The first-generation roses were all red. - -
b. One of the parent roses was pure-strain white and the other was pure-strain red.

If you had difficulties with questions 2, 3, or 4, you should go back and review the sections

; ", from Activity 3-3 to Problem Break 3-1. You neced to understand this well before going 2&!0

R B _‘. ' Chapter 4. ° '
5 7 . .
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SELF-EVALUATION

4-1. a. You should have indicated that a good model is one that accurately describes your
observations and makes accurate predictions.

b. You may have answered this question n wany ways. However, you should have indicated
that the assumptions are the statements or things that must be true of the model is to work.

4-2. You may have uscd different words to express your answer but the ideas should be the same.

& Bach individual has two bits of information for each feature, and these bits detcrmune the
sppearanco of the individual. ~

B. During reproduction, cach parent passcs on (o the offspring onc bit of information about
cach feature,

©. Which of the parent's two bits is passed on to the offspring is dctermined by chance.

d. Oue bit of information for a feature may mask the other bit of information for the same
feature.

.

43. ». The one-bit model best predicts this pattern of inheritance.

b. The thing that should have convinced You that it was the one-bit model that was correct
was tho half-and-half split between the features in each generation. If you had problems with
this question, you shduld review the ideas of the one-bit model on page 44,

4-4. a The two-bit model best describes this pattern.

b. You should have said that straight wing does mask curly wing. You can tell this from
tho fact that ail the first-generation offspring have straight wings.

©. Unless the original parents were pure strain, onc for straight wing and the other for curly
wing, you would not get the three-to-one ratio of features in the sccond-gencration offspring.

4-8. You could hnv‘c used several different experiments to test this. The best would be (o cross
the plants and sce whether the future generations show any variation in fcatures. A test cross
would be difficult to do because you would need to know what features were masked and then
obtain a plant that was pure strain for the masked features.

S8ELF-EVALUATION 5 .
8-1. & You should have indicated that the information bit for curly hijv masks the bit for straight
bair whon both are present in the same individual. : .
. This time the straight hdlr information bit /s masked by the bit for curly hair.
If you had problems with this, take a look at the discussion of recessive and dominant bits
on page 61.

5-2. & You should have said that the yellow bit is dominant. You can tcH this from the informa-
tion that all the first-generation offspring nre yellow.
b. Nonc of the plants can be purc strain for yellow.
One of the parents is pure strain for green color (yy) so that any first-gencration
offypring must have at least one of these bits. ; '
€. Some of the offspring arc pure strain for green.
The clue to this is the statement in the question that ., . some of the seeds of the first-
generation offspring are green. . . ." Since green is the recessive bit, the only way you can have
green seeds is if the plant is pure strain for green. '

8-3. The chart below shows the correct information bits. The strategy for attacking this problem -
is as follows: an parent is normal so shc must be (ww), since normal ¢olor is recessive: all the
Brst-generation offspring have white forclocks so they must be mixed (Ww) and the other parent
must be (WW). Since a normal child is produced in the second generation, the outside individual
(far right on second linc) must also be mixed (Ww). The second-generation offspring are the normal
combinations of (WW), (Ww), and (ww) that you would expect. If you had problems with this,
check over Figure 5-1 again. ' . , L




B R Ly ¢

White
Ww Ww ww

5-4. a. You should have rccognized that the brown bit is dominant because it is symbolized by
a capital letter.
b. Brown
¢. Brown
d. Brown
e. White -
Review the scction on dominant and recessive bits if you had difficulties with this question.

»

SELF-EVALUATION 8 X

8-1. You could have many possible answets for this question. One thing to check though is whether
you matched up the 1ggy offspring features with the bits correctly. Look over the table of dominant
fcatures again to make sure that your Iggy offspring features correspond to the bits hat he inherited.

8-2. Oncec yow have written down the bits that the lggy offspring should have, the rest is casy.
Just makc cach parent pure strain for that fcature so that no matter which bit is passed on, the
Iggy offspring will have the samc’sct of information bits.

EXAMPLE:

Feature Wanted | Offspring Bits Parent A Parent B

Round cars I ' T

Curly antennac - Aa : aa

SELF-EVALUATION 7

T-1. Your answer should mention the following points. :

a. Each parent has two information bits for each l‘caturc and passcs one of the two on to the
offspring.

b. Which bit is passed on is determined by chance.

©. The offspring receives one bit from each parent and hxs features are dclcrmmed by his
particular combination of bilts. ot

If you had difﬁcul(y with this question, look over Excursion 7-8 again.
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T-2. & You might have changed your model so that when an individual has one bit for cach
color, his coat colar is a new color. In th? casc. a bit for ted color (R) combines with a bit for
white color (W) to produce a roan offspring (RW). .
b. From your work with the two-bit modcl. you should have predicted that ope quarter
will be white (WW), onc half will be roan (WR or RW), dnd one qubrter will be red (RR).
€. A red bull must, be purc strain for red. If he had any information bits for white, his
color would be roan (RW). . -

If you had dificultics with this qucstion, check over Bxcursion 7-1 again.

T-3. With your expanded two-bit model you should have had no d.imcully in predicting that the

. bit for eye color and the bit for sex are linked and are passed on to the offspring nas a single

package. Sco Excursion T-2 for an cxplanation of this.
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My Progress

Keep track of your progfess in the course by plotting the percent
v correct for cach Self Evaluation as you comp\clc it.

Percent correct g Number correct 100
. * + Number of questions

To find how you are doing, draw lines conn§cljng these points. After
yow’ve tested yourself on all chapters,.,you may want to draw a best-fit
line. But in the meantime, unless you altvays get the same percent
correct, your graph will look like a series of mountain peaks.

RECORD OF M\PBOGQESS

\‘_.

-

PERCENT CORRECT

1 23 46 6 7
CHAPTER®




