How does Nelson Biology 11 help teachers assess and evaluate student achievement?

Assessment Standards for Nelson Resources

Curriculum Congruency

Assessment strategies and tools are matched to the Ontario curriculum with respect to
performance standards (such as Achievement Levels) and content standards (such as
Curriculum Expectations).

Manageability

Each resource provides teachers with an efficient and manageable approach to assessment
that includes diagnostic, formative, and summative components.

Variety of Tools

Teachers receive a variety of assessment tools, including: rubrics, checklists, tracking sheets,
and answer keys.

Clear Criteria

Assessment criteria are clearly indicated so that teachers and students know what is
expected in each assessment task.

Opportunities for Self-Assessment

Clear directions are provided to involve students and, where appropriate, parents in the
assessment process.

Sections 5.1-5.3 Questions

————————3 Understanding Concepts

1. Explain how the chromosome theory, when combined with what

QueStionS ReﬂeCt the you have already learned about genes and meiosis, gives a more

complete understanding of heredity.

ACh ievement Chart CategO rieS 2. How might knowledge of meiosis have helped Mendel prove his

A balance of
Understanding Concepts,

laws of heredity?

——— Applying Inquiry Skills
3. In Drosophila, miniature wings are produced by a recessive sex-
linked allele on chromosome 4 (the X chromosome). Wingless
flies are produced by a recessive autosomal allele found on
chromosome 2.
(a) List the genotypes of
(i) afemale with one allele for miniature wings;
(ii) a female with one allele for winglessness.
(b) Use a Punnett square to compare the results of crossing a
normal male with female (i) and then female (ii) above.
List the phenotypes of the members of the F, generation in
each cross from (b).
Identify the two parent Drosophila that could produce an off-
spring that would be homozygous for winglessness.
A mutant sex-linked trait called notched (XN) is deadly in female

(c
¢

>

5 H 5 Drosophila when homozygous. Males who have a single allele
Applvmq Inqu"v Sk|”S, (XN) will also die. The heterozygous condition (XNX") causes
H 5 small notches on the wing. The normal condition in both males
and Makmq connedlons and females is represented by the allele X".

questions appear

(@) Indicate the phenotypes of the F, generation from the fol-
lowing cross: X"XN x XnY.

throughout the text (b) Explain why dead females are never found in the F; genera-

tion, no matter which parents are crossed. Use a Punnett
square to help you.

(c) Explain why the mating of a female X"XN and a male XNY is
unlikely. Use a Punnett square to help you.

L—————> Making Connections

5. A form of diabetes is caused by a recessive allele located on an
autosomal chromosome. You already know that red-green
colourblindness is caused by a recessive sex-linked allele. Explain
why the ratio of women to men with diabetes is much closer than
the ratio of women to men with red—-green colourblindness.
Use a Punnett square to explain how a woman who is not colour-
blind, but whose father is colourblind, can give birth to a son
who is colourblind.
Red-green colourblindness in females is much more common
than haemophilia A, another sex-linked disorder. Give a possible
explanation.
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Section Questions

Section Questions are presented when it is convenient to assess a
cluster of expectations that are “finished” in their development.
They are intended to be used largely for formative or summative
assessment and are categorized to reflect the Achievement Chart.

carbohydrates. (Note that the suffix “ase” is sed to identify enzymes. For
i

breakdown disaccharides into monasaccharides.)

There are two different types of lpid-digesting enzymes. Pancreatic ipase, the
most

phospholipids.
asummary of the enzymes in the small intestine, where they are pro-
duced, and the reactions that take place, see Table 1.

Table 1 Digestion in the Small Intestine

e NOTE: Answers to Section Questions are not presented anywhere
oW ? (SEIYTW he Small ntestine and Pancreas in the student text. Solutions and sample written answers are
e | L e presented in the Solutions Manual.

the reease of hich

ase
bren doun to o monsaczhardes, bufer HCI and inactvate pepsin.

e | o gmon
of carbohydrates.

Practice Questions PR
Practics Questions are Wt omtegion e tocrim Fstmt o

tested temperatures’
Understanding Concepts

(6) What was the function of test tubes 2,4, and 62
1. How are the cell of the small inestine protected from stomach

‘acids? Explain the mechanism and the chemicals involvec i i @ Acuhat
presented in the middle of v

a section, offering students
the opportunity to practise o ittt oo e st

digestiv system? How are they different?

igesting enzymes secreted from the pancreas. Do these.
for complete breakdown of liids?
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pepsin not remain active in the duodenum?

6.In cases of extreme obesity, a section of the small ntestine may
be removed. What effect do you think this procedure has on the
patent?

working with the terms,
mathematical or problem-
solving techniques, skills,
or concepts presented in
the text. These questions 1

often follow a Sample B A

6. Would & mouth with a pH of 5,0 have more or less tooth decay
i with a pH of 707 Why?

Problem and are intended st o vt s

to be used largely for e ey
formative assessment.

Understanding Concepts
1. State the functions of the enzymes amylase, and pepsin.
2 What causes stomach ulcers?
3. In stomach cells, protein-digesting enzymes are stored in the
inactive form. Once the enzymes leave the stomach, an acid in

218 Chapters.

protein-digesting enzymes be stored i the inactive form’?
4 Where would you expect to ind digestive enzymes that function
bestat a pH of 207 at  pH of about 7

NOTE: Answers to Practice Questions,
when they are numerical, are presented in
the margin beside the questions. Solutions
and sample written answers are presented
in the Solutions Manual.

Up into the esophagus, burning s lining. Antacids can be taken

mask the pain of heartburn inadvertenty lead to more serious
problems?

The Liver and Gall Bladder

Chapter 5

Understanding Concepts
1. In what ways was the development of the chromosome
theory lnked with the development of the light
microscope’

Review

11. Use the informaion from th pedigree chart (see
Figure 1 to answer the following questions:
() Inicatsthe phenotypes ofthe parents.
(6) If parents #1 and #2 wereto have a fourth chil,
determine the probality tht the cild would have
2. iscuss the contributions made by Welter Sutton, haemopili.

“Theador Boveri, Thomas Morgan, and Barbar (€) 1 parents #1 and #2 were to have a second male

3

chromosome theory of genetcs

hasmophili
@

pes of #4 and #5.

il salts “The liver contin

16. The ability to use gene therapy to fix the genes of
people who suffer from genetic disorders es on the
horizons of genetic research. Gene therapy has been
employed for some blood disorders and may one day
be considered a cure-all. One genetic blood disorcer,
sickle cell anemia, results from a single defective gene.
that causes haemoglobin to form abnormally. Gene
therapy could, n theory, turn off the defective gene.
and twrn on the normal gene. Although inconclusive,
the technique shows promise. Should scientists
attempt to develop treatments that turn genes on and

sally produces a luid caled bile. Bile contains bile salts, which
tored and concen-

blecystokinin (CCK)
Jure 1) and tiggers
estine, the bile salts
of at globules into

Chapter and Unit Review >

Questions
Chapter and Unit
Review Questions can .
be used for more .
formative assessment, ol
and questions are b
categorized to reflect Aeel
the Achievement Chart. o

NOTE: Answers to Chapter
and Unit Review Questions, *
when they are numerical, are
presented in Appendix D at

the back of the student text.

Understanding Concepts

1. Which event occurs before and which occurs at the end
of the division phase of the cellcycle?
(@) synapsis
(b) crossing over
(©) cytokinesis
(¢) DNA replication

6. Use Table 1 to identify which of the following state-
ments are cortect.
(2) Animals with greater inteligence have more chro-

(b) Sperm cells from a cat and a horse have the same
ber.
(€) The larger the animal, the greater the chromosome.

number.

(@) Identifythe number that represents anaphase and

@
mosomes

(@) bull-Pp, cow A-pp, cow B-Pp
(0) bull-PP, cow A-pp, cow B-Pp
(c) bull-Pp, cow A-pp, cow B-pp.
(d) bull-PP, cow A-Pp. cow B-Pp

yrows nlo adul
mal o adlt female:

-“-\-\'\.{tcess 3 ‘bull polled

cathomed calthomed
o . €
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Figure s Figure 9

Applying Inquiry Skills

(2) Indicate the genotypes and phenotypes of the F,
generation produced from the following cross

— ool
(b) What is the probability of producing a yellow bird
o e ks o e
i
-Q—Di 22 Table Wy mber of e s ound
ey
&

+ The Rh gene (rhesus factor)is located on a ifferent
‘chromosome and segregates independently of the ABO
genes. The Rhe allel i dominant over the Rh- alel.

“The following are the babies'blood types:
baby A 0, Rh-negative
baby B AB, Rh-negative
baby C O, Rh-positive
baby D A,Rh-negative

Making Connections
24, List benefts and risks associated with cloning. Conduct

N e T
[ e[ ||
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25 Many radiation
disaster in 1986 developed

oot har 5 e[
phacpimoe | Sags B
thansdigh)

19, Mendel crossed pea plants that were homozygous for

yellow,round seeds (YYRR) vith pea plants homozygous

for green, wrinkled seeds

(2) Using Punnett squares, predict the phenotypic ratio
for the F, and for the ¥, generations.

Account for any differences.

tumors. Some of these cancers are the resultof chro-
mosomal damage. High-intensity radiation causes
chromosomes to break apart, and smallfragments

th hair, and 5 it
mates with an unka le and

become scattered throughou the nucleus
@ chromosomes

“The following phenotypes were noted in the offpring:
+ Al of the kittens have 5 digits.

« Six have smooth hair and 2 have curly har.

« Four have pointed ears and 4 have olded ears

(2) Indicate the genotype of the female for all 3 rits
(® the

(6) Suggest a method that can be used to detect these
changes in chromosomes.

Exploring
26. Find out about either Hugo de Vris or H. . Muller and

unknown male
(©) 1 this female mated with a male (genotype EESsPp),

Biology 11 r

18, Scientiss believe that an autosoma gene, called
105-10% of all cases of breast

cancer. About 80% of the women who inherit the gene

arelikely to develop breast tumors. Men who carry the

an - Table 2 Observed F, Phenotypes

M _ !

‘ ‘Namber of plants Phenotype

ot yellow seeds

5.1 Figure 10 ot ren et

( i e el e

( 17 Which of Figures thestrand of . vrinle,geenseeds
- DNA complementary to the one in Figure & et

20. Eye colour in Drosophila i controlled by different
genes.Refer to Table 1in section 4.,

but the
s o the gene to their offspring.

(2) Determine the F1
generation from the following cross: E'€* x EZ€*

(2) 15 the mutant gene dominant or o
(b) Awoman who carries the gene marries a man with
10 istory of breast cancer in hs famil. I the

have four daughters, what st probabilty that a

(® Which
spring: 50 wild-type eye colour, 26 honey eye
colour, and 24 wihite eye colour?

21. Feather colour n parakeet birds is controlld by two

nes, which

©

chromosomes. One

affct theexpression of th gene?

(@) Explain how detction of the mutant BRCA, gene
could help reduce the incicence of breast ancer.

(&) Why would it be important not o release
someones genetic blueprint

198 Chapter 5

duces ablue colour. The recessve allle b does not pro-
duce any colour. The other pigment gene i controlled by
allele ¥ that produces a yellow colour. The recessive allele
y does not produce any colour. The presence of both the
¥ and B alees produces parakeets with green feathers.

the gene.
27. Find some examples of Canadians who have con-
b i d

(@) For the mating in part (c), indicatsthe probability
of producing a cat with pointed

23, Four babies born in the same hospital on the same day
have been placed in the wrong beds. Use the blood
types of the parents (Table &) and of the babies to
match the infants with thei correct mothers and
fathers, Explain your precicions.

+ Alleles A and B are both dominant over the O alel.

Alleles A and B are codominant, producing blood

Table 4
ouple

Rrpostie rregaie

o hosie

8, Rreatve negae

Rrnegate negane

describe their work,

28, Use your ibrary and the Internet o research genetic
technologies, How did scientific understanding guide
or help in the development of the technology?
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The Nelson Biology 11 Computerized Assessment Bank includes over 1500 questions,
each correlated to a specific expectation(s) in the curriculum and categorized to reflect
the Achievement Chart categories.




Are You Ready? and Unit Performance Task

The Are You Ready!? section is a diagnostic “pre-test”” presented at the beginning of each unit. It can be used

by students and teachers to help identify areas where students may have misconceptions about concepts or
skills or have forgotten key learnings from earlier grades. In this feature, students are asked questions,
usually in a visual format, about prerequisite concepts or skills (including math and lab safety) for each unit.

Y

Are You Ready?

Knowledge and Understanding

1. Using the periodic table of elements, in Appendix C, identify the elements
carbon, hydrogen, oxygen, and nitrogen. List everything you know about
these elements

2. Use the terms molecule,ion, element, atom, and compound to describe
each substance.

3. Match the components of the compound light microscope to ts correct
name (Figure 1

condenser lens stage revolving nosepiece
fine adjustment knob dizphragm objective lens
tube oculer fens coarse adjustment knob

-

Figure 1
Ughtmieoscope

4. Match each part of the microscope in Figure 1 with the description of its
function in Table 1.

Table 1: Parts of a Microscope

PartNumber | Function

Girects gt 1 te object o specimen

movestube p and down 0 0cus o specmen

used with o ower bjctve fens

movestube p and down for shar fous o specimen
e abject,usuall by 10 tmes.

contins bfctve ens

requlates amouns of ight reaching specinen

Suppors the mictoscope side

. Figure 2 shows a typical animal cell and plant cel. Prepare a table with the
headings Animal Cell and Plant Cell and list the structures that allow you
to distinguish betueen the two types of cels

-
4

animalcell plantcell

6. (a) Name the chemical process that occurs within the mitochondria of al
plant and anime'scells
(b) Write a chenical (word) equation for this process

Technical Skills and Safety

7. (a) Wit the following steps for microscope use in the corret order.
+ Using the coarse adjustment knob, focus the specimen.
+ Using th fine adjustment knob, focus the specimen.
+ Place the slide onto the stage and secure the clips
« While looking through the ocular lens, centre the specimen within
the field of view:
« Ensure that the low-power objective ens isin place.
+ Once the specimen is centred and in focus, switch to  higher-power
objective ens
(b) List the safety precautions that you should follow when using a
microscope.
8. Figure 3 shows plant ell as viewed under a microscope. Make a diagram
of acell. Label as many parts of the plant as you can

Math Skills
9. Refer to question 8. If the view is at high power, using an ocular lens with a
magnification of 15X, and an eyepiece magnification of 50X, what i the
total magnification?

Figure 2
Typica animl and plant clls

s

Cellular Functions 5
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People with myopa ill see close obects
very cleary, while those inth background
will agpear out o focs.

100 Unit2

Investigating Human Traits

Human traits are autosomal or sex-linked. Autosomal traits appear in equal
frequency in female and male populations. Sex-linked traits appear with
greater frequency in one sex than in the other.

Your task i to use your background knowledge in Mendelian genetics and
inheritance to determine f certain traits are autosomal or sex-linked.

Investigation

For this task, you will design and carry out a correlational studyto determine if
certain sex- q ach
trait for each sex. You will investigate the traits listed in Table 1. Refer to
‘Appendix A to learn more about a correlational study.

Table 1: Taits that May Be Investigated

Trait Dominant Recessive
aitne

earlobe sispended atached to head
e nearsighted nomalvsion

b jint Tastjointbends out Tast jon i stiight.
Tolded hancs et thumb ver ights it thumb over eft.
tongue rolling can be olled nto U-shape cannotbe rlled
Genched it o wistcors vee wrist oo
Gin dingle dinple n misde o ingle
Colourvison nomal colour vsion ed-green coloubing

or not an individual isred- blind, use Figure 1.
Those who can read the numbers embedded within the diagrams have normal
colour vision.

An individual who has myopia (or near-sightedness) has trouble seeing
clearly at a distance. Objects that are at a distance will appear out of focus while
close objects will be very clearly seen. Figure 2 is an example of what a person
with myopia will see.

For this task, you and your group will be assigned to survey a group of
twenty people, with an equal number of males and females,either within the
school population or outside. Data from each group will be recorded in one
table. The larger table will epresent the data for the population.

I your design, st the materials and survey that you willuse, Wite  brief plan
for carrying out your study. Your design should include the following information:

« division of labour—who will do what

*+ the 100ls (¢..,survey) that you will use to gather your data
« how you will gather your dta

« how will you display the data

+ a description of your sample

After your teacher has approved of the design, a general design will be pro-
vided for all groups to standardize the procedure. Then you and your group will
carry out the study.

Write a detailed report to communicate the Procedure, Observations, and
Analysis of your study. Use appropriate scientific vocabulary, tables, and correct
significant figures, where appropriate,

Question
Which trits in Table 1 are autosomal and which are sex-linked?

Materials

survey or questionnaire
(2) Complete the materialslst.

Procedure
Equal numbers of males and females must be surveyed. Indicate where your
sample was obtained.

1. Complete the procedure

Observations
(b) Display the data for your sample in a chart, tabl, or graph.
(c) Display the data for the population in a chart, table, or graph

Analysis

(d) Determine the frequencies and percentages of each trait by sex for your
sample and for the population.

(e) Indicate which traits are autosomal and which are sex-linked

(f) Compare your resultsfor your sample with the entire school population.
Explain any differences in the data,if any. You might consider sample size,
population, chanc, etc. For more information, on the Internet follow the

Tinks for Nelson Biology 11, Unit 2 Task.

Evaluation

(g) Evaluate your evidence

(h) Critique your experimental design, the materials, the tools used to obtain
the data, the sample size, and the population examined.

(i) Suggest how you could improve your study if you were to repeat it

Synthesis

() Alfred who suffers from disorder X, marries Betty, who oes not suffer
from the disorder.
Atfred and Betty have a son, Charles and two daughters, Debbie and Emily.
None of the children have disorder X.
Charles marries and has two sons, both of whom o not have the disorder.
Debbie marries and has one son and two daughters. None of her children
have the disorder,
Emily marries and has one son who suffers from the disorder.
(i) Draw a pedigree chart to display the information given.
(i) Give two reasons for deciding that the pedigree chert is for an

Xclinked trat,

(i) Indicate the genotype of Emily.

Assessment

Your completed task will be
assessed according 1o the fol-
lowing criteria:

Process
+ Develop a design for the study.
+ Choose appropriate tools,

equipment, and materials

+ Record data.
+ Analyze the results.
+ Evaluate the design.
+ Identiy possible sources of

Product
+ Prepare a suitable Iab report
- Justify your conclusions
Demonstrate an understanding
of pertinent concepts

A
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Clear Criteria

Assessment criteria are clearly indicated so that teachers and
students know what is expected in each assessment task.

Unit Performance Task
Each unit ends with
a performance task
that can be used
for evaluating a
significant “chunk”
of the achievement
expectations
addressed in the
unit. It can be a
design-and-do
investigation; a
design-and-build
activity; or a case
study presenting a
real-world process
or system with STSE
implications.



Assessment Tools and Manageable Strategies

Assessment Planner for Science

Teacher. Grade: Term:
Assessment Tasks* Selected fiom Uit Map

‘Summary of Achiovement Evidence

KoowledgelUndersanding s | worere Evaluation Components Vg
Low g

The Assessment Planner is a manageable tool >

for teachers to use for planning the unit to
ensure students have an opportunity to

give evidence of learning for each category
of the Achievement Levels Chart. The e ——————

teacher can identify which learning .
experiences are to be used for diagnostic, A
formative, and summative assessment I

purposes, which assists in identifying the
tasks that will be used for reporting.

o3 GO0 L TOoN 0002 &

s | moiere

“some tasks may appear in more than
one Box

TIV Sl Y,

. < Each Teacher’s Resource lesson begins with a chart that lists the

h cell division and moves to comatie cells s quite rapidly. Students wil benefit from the.

i T i e specific expectations being developed in the lesson. The evidence

Kooy | Unenanin e ¢ 16 o e T i of student learning and assessment tools used are referenced here.

‘Specific Expectations Addressed
<pectaions A, B
specttions adeessd n this section

strate an understanding of the process and * Explain how the concepts of DNA, genes, chromosomes,
importance of mitosis (¢.8. thephasesof  and for of hereditary
mitosis) characteristis from generation to generation
* explain the process of meiosis in terms of the replication

and movement of chromosomes;

BACKGROUND INFORMATION
I ah interest i abnormal Related Background Resources
oc !

35 ofen s possble
vate an Aditonal background normation o the feacher: Assessment Rubric 1: Knowledge/Understanding

understanding of the natural o the unnstural or prini, video, CD-ROM, web sies
abnormal. Point out thet 0 tn stand abrormal
occurences it is necessary (o understand what should have Y. nelson com
happened. CRITERIA LEVEL1 LEVEL2 LEVEL3 LEVELA
‘e coll comicell - Cel s a leading intemationaljoumal of
biologcalscences,

cll division reinforces the principles of cell
one. The cell theory states

‘i asmusa org/whatsnew. im - American Society of
Microbiology

copies |+ Uses some of hismer |

ved that some single-celled organi
ing objects. The linking of lfe to
rant step in the development of

‘modern biology

MISCONCEPTIONS

Ask students to compare their birth weight o their present

weight. The difference will be substantial. Suggest they

consider how this change occurred. What exacily changed in
the ill

ighout ther lifc and

Dran X.A Content Lesson: not includs and Actvities 41

Tracking Sheet: Inquiry Skills

« Observe a manageable number of students at a time.

« In the cell, identify today’s date and the level you observe the student demonstrating
according to the rubric.

* Before reporting time, determine each student’s most consistent pattern of
observations,

Performing | Ausbzing, Most
StudentMames nitising Plansing v nterpreting, | Communicatng | Consistent
and Braluating Ackierement

Recording [ andBvaluating | | Ackieremens

The Nelson Biology 11
Teacher’s Resource
includes a variety of

ment fools for
diagnostic, formative,
and summative
evaluation including
rubrics, tracking
sheets, and self-
assessment checklists.

Nelson Thomson Learving

NOTE: The template allows for 3 observations of each student for each of the skills. This is
a recommended minimum number before determining “most consistent level.” A
new template would need (o be used for the second term.

Avsessment Tools AT-17
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