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Assessment Standards

The following document describes standards of achievement appropriate to the
Biology 30 Program of Studies, as developed by teachers from across Alberta in
co-operation with Learner Assessment, Alberta Education. This information is
not intended to replace the Program of Studies.
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January 2007 Biology 30 Diploma Examination
Closed-Response Question (Written Response 1),
Sample Responses and Scoring Guide

The following question is taken from the January 2007 Biology 30 Diploma
Examination. The sample answers provided were used as a general guide
for markers.

Use the following information to answer the first question.

Polychlorinated biphenyls (PCBs) are manufactured chemicals that were used for many years
in materials such as inks and paints, as well as coolants for some electrical equipment. Since

1977, the manufacture and import of PCBs have been banned in Canada, but trace amounts of
these persistent chemicals are still found in both our food and our bodies.

PCBs are endocrine disruptors that mimic the effects of estrogen. Exposure to endocrine
disruptors can cause reduced fertility in men by decreasing the number of Sertoli cells in the
testes.

| Writte

n Response—15% ‘ ‘ Staple your word-processed response for this question to this page. \

1] a

Hypothesize how exposure to PCBs can cause reduced fertility in men. (2 marks)

Sertoli cells support and nourish developing spermatids. A reduced number
of Sertoli cells results in a reduced number of sperm and therefore decreased
fertility.

or

Because PCBs mimic the effect of estrogen, they will suppress FSH secretion
in a man, which will result in decreased spermatogenesis and reduced
fertility.

Describe one technology that could be used to assist a man with reduced
fertility to father a child. (2 marks)

In vitro fertilization (IVF)

Eggs are extracted from a woman and sperm are collected from a man. The
eggs and sperm are mixed in a Petri dish in a laboratory, and a resulting
embryo is inserted into the woman’s uterus.

Testicular sperm extraction (TSE)

Sperm are extracted from the seminiferous tubules or epididymis of a man
with a low sperm count. The sperm can be used for in vitro fertilization.
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Intracytoplasmic sperm injection (ICSI)
A sperm is injected directly into a woman’s eQg.

Hormone treatment
Injections of FSH, LH, or testosterone could increase a man’s sperm

production. The man might be able to produce enough sperm for natural
fertilization.

or

Any other appropriate technology

Use the following additional information to answer the next two parts of the question.

Exposure to PCBs has been shown to affect prenatal brain development.

i.  Explain how PCBs are able to pass from a woman to her embryo or fetus.
(1 mark)

PCBs cross the placenta from the mother’s blood to the fetal blood by diffusion.

ii.  ldentify the stage of pregnancy during which exposure to PCBs would have
the greatest effect on prenatal brain development. (1 mark)

Exposure to PCBs in the first trimester of development would have the greatest
effect on prenatal brain development.

Use the following additional information to answer the next part of the question.

Exposure to PCBs has also been linked to the development of some forms of cancer. Cancer
cells often have an abnormal number of chromosomes, which can be shown in a karyotype.

Explain which stage of mitosis is the best for showing an abnormal number of
chromosomes in a cell. (2 marks)

Metaphase is the best stage for showing an abnormal number of chromosomes in
a cell because the cell’s chromosomes have shortened and are easily visible. The
chromosomes are arranged at the equator of the cell and are easier to count than
in other stages of mitosis.

or
Another phase of mitosis with a good explanation
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Use the following additional information to answer the next two parts of the question.

Some scientists believe that exposure to endocrine-disrupting chemicals is decreasing the
fertility of the human population. When fertility decreases, the growth of the population

is affected.

e. Sketch and label a hypothetical graph of the human population showing the effect
that decreased fertility would have on population growth. Indicate on your graph
where the effect of decreased fertility begins. (3 marks)

Human Population Growth

Reduced

fertility

Population

Time

1 mark — labelled axes
1 mark — decrease in population number or decrease in the growth rate

1 mark — beginning of reduced fertility indicated on graph

f. Explain how decreased fertility would affect the biotic potential of the human
population. (1 mark)

The biotic potential of the human population would decrease because the
reproductive rate (fecundity) would decrease.
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January 2007 Biology 30 Diploma Examination
Open-Response Question (Written Response 2),
Sample Responses and Scoring Guide

The following question is taken from the January 2007 Biology 30 Diploma

Examination. The sample answers provided were used as a general guide
for markers.

Use the following information to answer the next question.

Charcot-Marie-Tooth disease (CMT) is one of the most common inherited neurological
disorders. CMT consists of a group of disorders caused by mutations in genes that affect
the normal functions of neurons in the peripheral nervous system. Mutations in one gene
can cause demyelination, which is the breakdown of the myelin sheath. Mutations in
another gene can cause axonopathy, which is an impairment of axon function. CMT is
usually inherited in an autosomal dominant pattern; however, CMT can also be inherited in
an autosomal recessive pattern or an X-linked recessive pattern. The different types of
CMT are distinguished by inheritance pattern, age of onset, severity of symptoms, and
whether the axon or myelin sheath is affected.

Individuals affected with CMT slowly lose motor and sensory function in their feet, legs,
hands, and arms as nerves in the extremities degenerate. The muscles in the extremities
weaken because of the loss of stimulation by the affected nerves. The progressive muscular
weakening makes fine motor actions of the hands difficult. There is also a loss of sensory
nerve function. Most people with CMT have a decreased sensitivity to heat, to touch, and
to pain in the feet and legs.

Diagnosis of CMT involves testing of motor and sensory responses, as well as evaluation of
muscle atrophy. Some forms of CMT can now be diagnosed by genetic testing. Although
there is no cure for CMT, there are treatments that can manage the symptoms effectively.

‘ Written Response—15% ‘ ‘ Staple your word-processed response for this question to this page.

Write a unified response that addresses the points identified below.

* Sketch a diagram of a myelinated neuron, and label four parts. On your diagram,
clearly indicate the two regions of the neuron that can be affected in CMT.

Myelin ~ Node of Axon
Dendrite Nucleus Cytoplasm sheath* ranvier ending

L , / J * The axon or myelin sheath
can be affected in CMT

Y
Cell body
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« Describe two ways that CMT could affect nerve impulse conduction, and explain how
each of these effects relates to nerve damage.

Nerve impulses would be slower because of the demyelination of the axons. The myelin
sheath electrically insulates the axon and prevents the movement of ions across the
axon membrane where the myelin is present. Nerve impulses normally move down the
axon in a saltatory manner (jump from node to node); therefore, the absence of myelin
slows nerve impulse transmission.

Nerve impulses would also be reduced because of the axonopathy. While the speed of
nerve impulse conduction could be normal, defects within the axons themselves would
inhibit conduction. As a result, fewer nerve impulses would be transmitted.

* Describe two kinds of evidence that could be obtained from a pedigree to determine
whether the mode of inheritance of CMT is dominant or recessive. Describe two
kinds of evidence that could be obtained from a pedigree to determine whether the
mode of inheritance of a recessive form of CMT is autosomal or X-linked.

If CMT is inherited as a dominant trait, then

« unaffected offspring can be produced by affected parents
« affected offspring must have an affected parent
« the trait does not skip a generation and then reappear in later generations

If CMT is inherited as a recessive trait, then

- affected parents produce only affected offspring
» unaffected parents can produce affected offspring
« the trait can skip a generation and then reappear in later generations

If a recessive form of CMT is inherited as an autosomal trait, then

» males and females are affected equally
« affected mothers can produce unaffected sons

If a recessive form of CMT is inherited as an X-linked trait, then

* it is more common in males than in females
« all the sons of an affected mother are affected with the disorder
« an affected daughter must have an affected father

22



« Identify two technologies that could assist individuals with CMT. Explain how
these technologies would help them to manage the symptoms of this disease.

Physical therapy, which usually consists of low-impact exercises and stretching, can
prevent muscle tightening and joint stiffening that result in deformities of the hands and
feet. Physical therapy also maintains muscle strength and endurance.

Occupational therapy helps people with everyday living. For example, an occupational
therapist might recommend that those with the loss of fine motor skills use rubber grips
on the doors at home, Velcro and snaps instead of laces and buttons, etc.

Special shoes or shoe inserts could be worn. Wearing boots or high-top shoes can help
support the ankles and increase balance. Custom shoes or shoe inserts can help
improve gait (manner of walking).

Orthopedic leg braces, splints, and removable casts can help support the ankles and
compensate for muscular weakness.

Corrective foot or hand surgery could be performed to loosen tight muscles and
tendons, or to correct bone deformities.

Wheelchairs, walkers, motorized scooters, and other mobility aids can help those with
severe CMT to move around.

Medications can be used to help reduce pain associated with CMT or reduce further
demyelination of the peripheral nerves.

Gene therapy could be used to deliver genes that produce myelin in order to increase
myelination in affected nerves and reduce the symptoms of CMT.
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« Describe two advantages and two disadvantages to the individual and/or society of
having a genetic test to determine whether a person will have CMT.

Advantages
An individual can make plans for the future based on the knowledge of the expected
development of symptoms of CMT.

In consultation with their doctor or genetic counsellor, a couple could decide to adopt
a child instead of risking the birth of a child with CMT. This could prevent emotional
and financial hardship for the couple.

If a fetus is found to have CMT, a woman/couple could have the choice to terminate the
pregnancy. This would reduce the emotional and financial hardship for the couple.
The cost to society/the health-care system for the treatment of a CMT child would also
be reduced.

If fewer babies with CMT were born because of prenatal diagnosis of the disorder, the
health-care system would spend less money on treatment of the symptoms of CMT. This
would make more money available for treatment of other diseases.

The more people that are diagnosed with CMT, the more the public will become
aware of this disorder. For example, the Muscular Dystrophy Association and other
groups publicly campaign for funding to help families affected by CMT. Increased
public awareness of CMT could help fundraising for the research and treatment of
CMT.

or

Any other reasonable answer

Disadvantages
If an individual learns that his/her health will deteriorate due to the onset of CMT, this
knowledge could lead to psychological depression.

If an employer learns that a potential employee has a genetic mutation for CMT, the
person may not be hired because of the expected cost to the employer of health-care
and insurance premiums.

A person who has no symptoms of CMT could be denied health insurance or life
insurance because of a positive genetic test for the disorder.

Certain groups consider the abortion of any fetus to be unethical.

or
Any other reasonable answer
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Science

Score

Scoring Criteria
The student...

5
Excellent

sketches a neuron with three or four labelled structures and indicates the myelin
sheath and axon as affected in CMT

describes two ways that CMT affects impulse conduction and explains how
they are related to demyelination and axonopathy

describes two kinds of evidence from a pedigree used to determine whether
inheritance is dominant or recessive and two kinds of evidence to determine
whether inheritance is X-linked or autosomal

Good

sketches a neuron with three labelled structures and indicates the myelin sheath
or axon as affected in CMT or sketches a neuron with two labelled structures
and indicates the myelin sheath and axon as affected

describes two ways that CMT affects impulse conduction and explains how one
is related to demyelination or axonopathy

describes two kinds of evidence used to determine whether inheritance is
dominant or recessive and one kind of evidence to determine whether
inheritance is X-linked or autosomal or describes one kind of evidence used to
determine whether inheritance is dominant or recessive and two kinds of
evidence to determine whether inheritance is X-linked or autosomal

3
Satisfactory

sketches a neuron with two labelled structures and indicates the myelin sheath
or axon as affected in CMT or sketches a neuron with one labelled structure and
indicates the myelin sheath and axon as affected or sketches a neuron with three
or four labelled structures

describes one way CMT affects impulse conduction and explains how this is
related to demyelination or axonopathy

describes one kind of evidence used to determine whether inheritance of CMT
is dominant or recessive and one kind of evidence to determine whether
inheritance is X-linked or autosomal or describes two kinds of evidence used to
determine whether inheritance is dominant or recessive or describes two kinds
of evidence to determine whether inheritance is X-linked or autosomal

2
Limited

sketches a neuron with two labelled structures or sketches a neuron with one
labelled structure and indicates the myelin sheath or axon as affected in CMT

describes one way that CMT affects impulse conduction or explains how
impulse conduction is related to demyelination or axonopathy

describes one piece of evidence from a pedigree that can be used to determine
the mode of inheritance of CMT

Poor

« addresses only one of the three bullets at a 2 or a 3 level

0
Insufficient

« does not address the question presented or provides an answer that is too brief

to assess

NR

+ does not provide a response
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Technology and Society

Score Scoring Criteria
The student...
5 - clearly identifies two technologies used and clearly explains how they
Excellent could help manage the symptoms of CMT
- clearly describes two advantages and two disadvantages of a genetic test
for CMT to the individual and/or society
4 - identifies two technologies used and explains how one could help
Good manage the symptoms of CMT or identifies one technology and explains
how two technologies could help manage the symptoms
- describes two advantages and one disadvantage of a genetic test for CMT
or describes one advantage and two disadvantages
3 - identifies two technologies used or explains how two technologies could

Satisfactory

help manage the symptoms of CMT or identifies and explains one
technology

- describes one advantage and one disadvantage of a genetic test for CMT
or describes two advantages or describes two disadvantages

2 - identifies one technology used or explains how one technology could
Limited help manage the symptoms
- describes one advantage or one disadvantage of a genetic test for CMT
1 « addresses only one of the two bullets ata 2 level
Poor
0 - does not address the question presented or provides an answer that is too
Insufficient | brief to assess
NR « does not provide a response
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June 2007 Biology 30 Diploma Examination
Closed-Response Question (Written Response 1),
Sample Responses and Scoring Guide

The following question is taken from the June 2007 Biology 30 Diploma

Examination. The sample answers provided were used as a general guide for
markers.

Use the following information to answer the first question.

HSAN-II is an autosomal recessive disorder characterized by the progressive loss of
myelinated sensory neurons and by the loss of sensory receptors in the skin. Individuals with
this disorder display reduced sensitivity to pain, temperature, and pressure, especially in the
hands and feet. Reduced sensitivity can lead to injuries of the hands and feet.

—based on Lafreniére, Ronald G., et al., 2004. Identification of a novel gene (HSN2)
causing hereditary sensory and autonomic neuropathy type Il through the study of
Canadian genetic isolates. The American Journal of Human Genetics 74: 1064-1073.

\ Written Response—15% ‘ ‘ Staple your word-processed response for this question to this page.

a. 1. Describe the effect of HSAN-II on sensory nerve impulse transmission.
(1 mark)

There will be fewer sensory impulses in a person with HSAN-11 if sensory
receptors in the skin have been lost.

The speed of nerve impulse transmission will be slower in a person with
HSAN-II who has damaged sensory neurons.

il. Explain how the absence of sensory receptors in the skin can lead to
injuries of the hands and feet. (2 marks)

The absence of sensory receptors in the skin prevents a person from
detecting stimuli and sensing pain. A person who has HSAN-I1 will not
have a normal withdrawal reflex and therefore will not be able to avoid
injury.
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A man and a woman who do not have HSAN-II have two children. One child has
HSAN-II and the other child does not have the disorder. Identify the genotypes of
the man and the woman. (1 mark)

The man and the woman are both heterozygous for HSAN-II.

or

The man and the woman both have the genotype Hh, where H = the normal allele
and h =the allele that causes HSAN-II.

Use the following additional information to answer the next part of the question.

A mutation in a gene known as HSN2 causes the HSAN-I1 disorder. A section of the normal
coding sequence of the HSN2 gene is shown below.

CCT CAA TCA GTT

In one mutation, an adenine base is inserted between the sixth (A) and seventh (T) bases of the
section of the normal HSN2 sequence shown above.
—based on Lafreniére et al., 2004

Explain how the amino acid chain produced from the normal HSN2 gene differs
from the amino acid chain produced from the mutated HSN2 gene. (2 marks)

The mRNA codon for the amino acid serine is replaced by a stop codon when the

mutated gene is transcribed. Instead of translating the remainder of the mRNA
strand, protein synthesis stops at the abnormal codon.

Use the following additional information to answer the next two parts of the question.

A population in a geographically isolated region in northeastern Newfoundland has a high
incidence of HSAN-II. Researchers collected DNA samples from 57 individuals in this region
and identified eight people as having HSAN-II.

—based on Lafreniére et al., 2004

Determine the frequency of the heterozygous genotype in the study population. Round
your answer to three decimal places. Show your work. (3 marks)

g° = 8/57 = 0.140350877 q°=8/57 = 0.140

q = v0.140350877 = 0.375 or q=10.140=0.374
p=1-0.375=0.625 p=1-0.374=0.626

2pq = 2(0.625)(0.375) = 0.469 2pq = 2(0.626)(0.374) = 0.468

The frequency of the heterozygous genotype is 0.469 (0.468).

28



.

Identify and describe a technology that can be used to help predict the risk of
a couple’s having a child affected with HSAN-II. (2 marks)

* Pedigree analysis — a genetic trait is traced through several generations of a
family using a chart and standard symbols

* Punnett square — a chart that is used to determine the probability of the parents’
alleles combining to produce certain genotypes in their children

* Gene sequencing machines — computers and other tools are used to determine the
nucleotide base sequence in a DNA fragment

* Gene mapping — a sample of DNA is sequenced to locate specific alleles of
a gene

* DNA fingerprinting — an image similar to a bar code is produced from DNA
fragments

Use the following additional information to answer the next part of the question.

HSAN-I is a genetic disorder that is closely related to HSAN-II; however, its pattern of
inheritance is different from that of HSAN-II.

Pedigree Illustrating the Inheritance of HSAN-I

IH|J—I_|§>

Identify the pattern of inheritance of HSAN-I. (1 mark)

The pattern of inheritance is autosomal dominant.

29




June 2007 Biology 30 Diploma Examination
Open-Response Question (Written Response 2),
Sample Responses and Scoring Guide

The following question is taken from the June 2007 Biology 30 Diploma

Examination. The sample answers provided were used as a general guide
for markers.

Use the following information to answer the next question.

A group of Canadian researchers studied the effect of exercise on the risk of women developing
ovarian cancer, which is the rapid, uncontrolled growth of ovarian cells. The researchers
concluded that women who regularly engage in moderate physical activity, such as walking,
gardening, and golfing, have a significantly decreased risk of developing ovarian cancer. High
levels of estrogen and progesterone are associated with ovarian cancer. Moderate physical
activity decreases circulating levels of these two hormones and may decrease a woman’s risk of
developing ovarian cancer as a result. Physical activity may also decrease a woman’s risk of
developing ovarian cancer by reducing the number of owulatory cycles that she has in her
lifetime.

Another risk factor for ovarian cancer is obesity. Obesity is also linked to a reduced sensitivity
of cells to insulin, whereas exercise increases the sensitivity of cells to insulin.

—based on Pan, Sai Yi, Anne-Marie Ugnat, Yang Mao, and The Canadian Cancer
Registries Epidemiology Research Group. 2005. Physical activity and the risk of ovarian
cancer: A case-control study in Canada. International Journal of Cancer 117: 300-307.

] Written Response—15% ‘ ‘ Staple your word-processed response for this question to this page.

Write a unified response addressing the points identified below.

+ Describe how the cell cycle is altered in cancerous ovarian cells. Hypothesize
how a woman’s risk of developing ovarian cancer may be decreased if the number
of ovulatory cycles that she has in her lifetime is reduced.

The cell cycle is shortened in cancerous ovarian cells. Interphase is shorter than
in non-cancerous cells. The cells reproduce at a faster rate, quickly producing
large numbers of abnormal cells.

A woman'’s risk of ovarian cancer may be decreased because the woman will be
exposed to lower cumulative levels of estrogen and progesterone hormones
during her lifetime. Estrogen and progesterone are secreted during each
ovulatory cycle; therefore, if a woman had fewer ovulatory cycles, the result
would be reduced secretion of these hormones.
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* Describe the functions of estrogen and progesterone. Sketch a feedback loop to
illustrate the effects of an increased secretion of estrogen and progesterone on the
secretion of pituitary hormones.

Estrogen stimulates the development and maintenance of secondary sex
characteristics in a woman, and it stimulates the proliferation and thickening of the
endometrium. Progesterone stimulates the continued development and maintenance

of the endometrium.

FSH LH

b

Estrogen Progesterone,
secretion  secretion
increases  increases

» Describe an effect of reduced sensitivity of cells to insulin. ldentify the hormone that
maintains blood glucose levels during physical activity. Explain how this hormone
maintains homeostasis during physical activity.

A reduced sensitivity of cells to insulin results in cells having a lower-than-normal
permeability to glucose. Glucose remains in the blood and therefore less is available
for energy production in cells. A person with reduced sensitivity to insulin feels tired
and has a low energy level.

The hormone that maintains blood glucose levels during physical activity is glucagon.
Blood glucose levels are lower than normal during physical activity because cell
respiration increases glucose use. Glucagon is released from the pancreas, which
stimulates the conversion of glycogen to glucose in the liver. Glucose is released into
the blood and the glucose level rises. Homeostasis is restored.

or

The hormone that maintains blood glucose levels during physical activity is
epinephrine. Epinephrine is released from the adrenal glands during physical
activity, and this release stimulates the conversion of glycogen to glucose in the liver.
Glucose is released into the blood and the glucose level rises. Homeostasis is
restored.
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« Identify two technologies that can be used to diagnose ovarian cancer. Describe
how each of these technologies may assist a health-care professional in the
diagnosis of ovarian cancer.

« Magnetic resonance imaging (MRI) — a computer-assisted imaging technique in
which a powerful electromagnet is used to create an image of the ovaries

« Ultrasound imaging — high-frequency sound waves are used to create an image
of the ovaries

* Biopsy of ovarian tissue — a sample of ovarian tissue is removed and examined
under a microscope

* Needle aspiration cytology — a needle is used to suction fluid that surrounds the
ovaries for examination under a microscope

» Microscope — ovarian cells can be visually examined for abnormalities

« Laparoscopy — abdominal surgery performed to obtain an ovarian tissue
sample using a small incision through which a tube containing a light and a
camera is inserted

« Surgery — surgery is performed through an abdominal incision to obtain an
ovarian tissue sample

+ CT scan — an imaging technique in which an X-ray machine rotates around the
body and takes pictures at numerous angles. A computer puts the scans
together and creates detailed images of the ovaries in cross-section

« Use of a contrast medium — a dye is injected into the blood to highlight the
ovaries during CT scanning

« Pelvic examination / palpation of abdomen — palpation (feeling) for unusual
growths and/or enlarged ovaries

« Blood analysis for levels of estrogen and progesterone — an increase in levels of
these hormones can indicate the presence of ovarian cancer

« Blood analysis for a tumour marker — an increase in certain specific blood
proteins can indicate the presence of ovarian cancer

 Genetic mutation screening — identifies the presence of certain genetic
mutations specifically associated with some types of ovarian cancer

» Pap smear — may be used to confirm an existing diagnosis, since cancerous
ovarian cells are occasionally discovered when the slide of cervical cells is
examined
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* Describe two benefits to an individual and two benefits to society of an increase in
regular, moderate physical activity in a person’s lifestyle.

Benefits to the individual

« Increased cardiovascular fitness

* Increased strength / muscle development
« Increased sense of well-being

* Increased lifespan

« Improved sleep

* Improved immune function

« Maintenance of a healthy weight

* Reduced blood pressure

 Reduced blood cholesterol level
*Reduced risk of diabetes

* Reduced risk of cancer

* Reduced risk of osteoporosis

 Reduced feelings of depression and anxiety
or

Any other reasonable answer

Benefits to society

* Reduced health-care cost to society since people will improve their health and
will need to access health care less frequently

* Reduced crime rates resulting from an increased sense of well-being in more
members of society

* Reduced emissions from cars if people walk or use a bicycle as a mode of
transportation to increase physical activity in their lifestyles

* Reduced cost of social programs since people will live longer and be able to care
for family members longer

* Reduced need for long-term care facilities since physical activity will help the
elderly and the disabled increase their independence/ability to carry out daily
activities

or

Any other reasonable answer
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Science

Score

Scoring Criteria
The student...

5
Excellent

» completely describes how the cell cycle is altered in cancerous cells and gives
a complete hypothesis of how a reduced number of ovulatory cycles may
decrease the risk of ovarian cancer

* describes the functions of estrogen and progesterone and sketches a complete
feedback loop illustrating the effect of increased secretion of estrogen and
progesterone on secretion of pituitary hormones

* describes an effect of reduced sensitivity of cells to insulin, identifies the
hormone that maintains blood glucose during physical activity, and completely
explains how the hormone maintains homeostasis during physical activity

Good

» completely describes how the cell cycle is altered in cancerous cells and gives
a partial hypothesis or partially describes how the cell cycle is altered and gives
a complete hypothesis

* describes the functions of estrogen and progesterone, and sketches a partial
feedback loop or describes the function of either estrogen or progesterone, and
sketches a complete feedback loop

* describes an effect of reduced sensitivity of cells to insulin and identifies the
hormone that maintains blood glucose or describes an effect of reduced
sensitivity of cells to insulin and explains how the hormone maintains
homeostasis or identifies the hormone that maintains blood glucose and
explains how the hormone maintains homeostasis

3
Satisfactory

* describes how the cell cycle is altered in cancerous cells or gives a complete
hypothesis or partially describes how the cell cycle is altered and gives a partial
hypothesis

* describes the functions of estrogen and progesterone or sketches a complete
feedback loop or describes the function of either estrogen or progesterone and
sketches a partial feedback loop

* describes an effect of reduced sensitivity of cells to insulin or identifies the
hormone that maintains blood glucose during physical activity or explains how
the hormone maintains homeostasis

2
Limited

* describes the cell cycle or attempts a hypothesis

* describes the function of estrogen or progesterone Or attempts a sketch of a
feedback loop

* attempts a description or explanation of one aspect of blood glucose
homeostasis

Poor

* addresses only one of the three bullets at a 2 or a 3 level

0
Insufficient

* does not address the question presented or provides an answer that is too brief
to assess

NR

* does not provide a response
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Technology and Society

Score Scoring Criteria
The student...
5 identifies two technologies that can be used to diagnose ovarian cancer and
Excellent describes how the two technologies assist a health-care professional in the
diagnosis of ovarian cancer
describes two benefits to an individual and two benefits to society of an
increase in regular physical activity in a person’s lifestyle
4 identifies two technologies that can be used to diagnose ovarian cancer and
Good describes how one of the technologies assists in diagnosis or identifies one
technology and describes how two technologies assist in diagnosis
describes two benefits to an individual and one benefit to society or describes
one benefit to an individual and two benefits to society
3 identifies one technology that can be used to diagnose ovarian cancer and
Satisfactory | describes how one technology assists in diagnosis or identifies two
technologies or describes how two technologies assist in diagnosis
describes two benefits to an individual or describes two benefits to society or
describes one benefit to an individual and one benefit to society
2 identifies or describes one technology that can be used in cancer diagnosis
Limited i o :
describes one benefit to an individual or to society
1 addresses only one of the two bullets ata 2 or a 3 level
Poor
0 does not address the question presented or provides an answer that is too brief
Insufficient | o assess
NR does not provide a response
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