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Resource 1:

Language Difficulty Survey Instruments

This resource consists of Test 1 and 2 of the Language Difficulty Surveys
administered at The University of Newcastle and the University of Canberra in
Biology, the University of Technology, Sydney in Physics, The University of
Sydney and the University of Tasmania in Chemistry throughout the project in
2008-2009. At The University of Newcastle, the language difficulty survey
questions have been built into the in-semester practice tests in an attempt to
improve the response rate. The questions we are concerned with here are
questions 1 to 18 in Test 1 and in Test 2, questions 1, 2 and then 26-36. In Test
2, questions 26-28 collect the demographic data of the participating students.
Questions 29-to 35 collect the self-efficacy of students in doing Biology after the
course of study. The last question collects consent information. At the University
of Canberra, the identical questions in Test 1 minus the Biology questions were
administered. For Test 2, neither demographic nor self-efficacy questions were
administered. Only the fill-in-blanks section was administered.

A cross-disciplinary approach to language support for first year students in the science disciplines: resources

2

Test 1 administered at The University of Newcastle in
semester 2, 2009 as a pre-intervention assessment.

Question 1

Multiple Choice

10 points

Question MODEL - "Experimental models can be ideas or actual things."
Answer

a microscope
an anatomical model
an experimental procedure
a mouse made susceptible to cancer
a blood specimen

Question 2

Opinion Scale/Likert

10 points

Question Are you confident with your answer to the above question?
Answer

No, I do not understand the meaning of this word

Not sure - I have some idea of the meaning of this word
Yes - I understand the meaning of this word

Question 3

Multiple Answer

10 points

Question
Tick the definitions that best fit the statement containing the key word (there can be more
than one correct answer).
Question: SYSTEM - "A system is many things that work together".
Answer

The heart, veins and arteries
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A motor
An electron
A protein
An event

Question 4

Multiple Choice

10 points

Question Are you confident with your answer to the above question?
Answer

No, I do not understand the meaning of this word
Not sure - I have some idea of the meaning of this word
Yes - I understand the meaning of this word

Question 5

Multiple Answer

10 points

Question Tick the definitions that best fit the statement containing the key word (there can
be more than one correct answer).
Question: EQUILIBRIUM - "Over 5 years, the number of people leaving town was identical to
the number of people arriving, leading to population equilibrium".
Answer

The addition of chemical A to cells lead to an equal amount of oxygen
production by these cells over 5 days of measurement
The temperature of the pond water regularly changed by 10 degrees C over a
100 day period of measurement
The release of gas into the corner of the room soon spreads to fill the entire
room
The concentration of sodium [Na+] in your blood changes when you drink a lot
of water

Question 6

Multiple Choice

10 points

Question Are you confident with your answer to the above question?

A cross-disciplinary approach to language support for first year students in the science disciplines: resources

4

Answer

No, I do not understand the meaning of this word
Not sure - I have some idea of the meaning of this word
Yes - I understand the meaning of this word

Question 7

Multiple Answer

10 points

Question Tick the definitions that best fit the statement containing the key word (there can
be more than one correct answer).
Question: CONCENTRATION - "Jane carefully mixed 5 grams of sodium chloride with 100 mL
of water in order to get the exact concentration".
Answer

Evaporation of water
Paying attention in a lecture
The weight of sodium chloride that Jane added to the water
The number of grams per litre of sodium
The amount of something per unit volume

Question 8

Multiple Choice

10 points

Question Are you confident with your answer to the above question?
Answer

No, I do not understand the meaning of this word
Not sure - I have some idea of the meaning of this word
Yes - I understand the meaning of this word

Question 9

Multiple Answer

10 points

Question Tick the definitions that best fit the statement containing the key word (there can
be more than one correct answer).
Question: EXPERIMENT - "To test scientific ideas, we conduct experiments".
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Answer

Observing animals or birds in the bush.
Counting cells under a microscope
Growing bacteria on an agar plate
Measuring the response of cells in tubes treated with or without a test
substance
Measuring how well some cells eat bacteria

Question 10

Multiple Choice

10 points

Question Are you confident with your answer to the above question?
Answer

No, I do not understand the meaning of this word
Not sure - I have some idea of the meaning of this word
Yes - I understand the meaning of this word

Question 11

Multiple Answer

10 points

Question Tick the definitions that best fit the statement containing the key word (there can
be more than one correct answer).
Question: EQUATION - "The tutor helped the student balance the equation".
Answer

A statement that two things are the same
A description of a reaction in terms of chemical symbols
A mathematical tool for calculating molecular mass
A problem to solve to find the answer
A representation of a chemical reaction

Question 12

Multiple Choice

10 points

Question Are you confident with your answer to the above question?
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Answer

No, I do not understand the meaning of this word
Not sure - I have some idea of the meaning of this word
Yes - I understand the meaning of this word

Question 13

Multiple Answer

10 points

Question Tick the definitions that best fit the statement containing the key word (there can
be more than one correct answer).
Question: RESEARCH - "We carry out research to find out the answers to scientific
questions".
Answer

Observing the results of a series of chemical reactions
Testing a hypothesis by experimentation
Answering an exam question
Looking for information in the library or on-line
Copying information out of a textbook

Question 14

Multiple Choice

10 points

Question Are you confident with your answer to the above question?
Answer

No, I do not understand the meaning of this word
Not sure - I have some idea of the meaning of this word
Yes - I understand the meaning of this word

Question 15

Multiple Answer

10 points

Question Tick the definitions that best fit the statement containing the key word (there can
be more than one correct answer).
Question: GRAPH - "The temperature was measured at 5 minute intervals and plotted on a
graph".
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Answer

An XY plot of temperature versus time
A table of numbers representing temperature and time
A diagram expressing the connection between temperature and time
A picture of the experiment
A piece of paper with lines on it

Question 16

Multiple Choice

10 points

Question Are you confident with your answer to the above question?
Answer

No, I do not understand the meaning of this word
Not sure - I have some idea of the meaning of this word
Yes - I understand the meaning of this word

Question 17

Multiple Answer

10 points

Question CONTROL - "An experiment can usually only be valid if it has a control or controls"
Answer

The results are carefully measured
A trained observer is in control of the experiment
The same measurements are made on treated and non treated groups
Experimental animals are treated in an ethical way
Experimental animals are not allowed to escape from their enclosure

Question 18

Opinion Scale/Likert

10 points

Question Are you confident with your answer to the above question?
Answer

No, I do not understand the meaning of this word
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Not sure - I have some idea of the meaning of this word
Yes - I understand the meaning of this word

*Normal Multiple choice biology questions resume here.

Test 2 administered at The University of Newcastle in
semester two 2009 as a pre-intervention assessment

Question 1

Fill in the Blank

10 points

Question Diabetes is a disease affecting more people around the world as

societies become more affluent. A ________ of the disease is possible using
mice that have been chemically-induced to be diabetic, or have been
genetically selected to become diabetic over time.

WORDS TO CONSIDER: Research, Experiment(s), System(s), Concentration, Equation(s),
Significant, Model(s), Equilibrium, Graph(s)
Answer

Question 2

Model

Fill in Multiple Blanks

10 points

Question (This paragraph continues on from the sentence in the previous

question)
[a] into this disease requires the conduct of laboratory [b] using the mouse
[c]. Diabetes is a complex disease, requiring the consideration of
physiological [d] that include sugar metabolism, water regulation via
electrolyte [e] in blood, and the blood acid/base [f]. The acid/base balance,
or pH, can be described by an [g] showing the production of bicarbonate
ions via the enzyme carbonic anhydrase, which helps buffer the blood pH
around 7.4. Once the [h] are completed, the data can be represented in
either tables or [i]. Analysis is also required to decide whether the
experimental results are [j], or not.

WORDS TO CONSIDER: Research, Experiment(s), System(s), Concentration, Equation(s),
Significant, Model(s), Equilibrium, Graph(s)

Answers for: a

Research
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Question 3

Answers for: b

experiments
experiment

Answers for: c

models
model

Answers for: d

systems
system

Answers for: e

concentration

Answers for: f

equilibrium

Answers for: g

equation
equations

Answers for: h

experiments
experiment

Answers for: i

graphs
graph

Answers for: j

significant

Multiple Choice

0 points

Question To which of the following terrestrial habitats would it be easiest for an aquatic
animal to adapt?
Answer

temperate forest (moderate temperature, moderate precipitation,
moderate plant biomass)
boreal forest (low temperature, low precipitation, high plant biomass)
tundra (very low temperature, very low precipitation, low plant biomass)
subtropical desert (high temperature, very low precipitation, low plant
biomass)
rain forest (high temperature, high precipitation, high plant biomass)

Correct
Feedback

This question is intended to see whether students understand that retaining
moisture was one of the major challenges animals faced evolving into a
terrestrial habitat.
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Question 4

Multiple Choice

0 points

Question Which adaptation is unique to insects among all protostomes?
Answer

the ability to move by flying
the ability to metamorphose
the ability to consume terrestrial plants
the ability to move via jointed limbs
the ability to parasitize other organisms

Question 5

Multiple Choice

0 points

Question Of what advantage is a large surface-area-to-volume ratio to the Platyhelminthes?
Answer

It enables their blood vessels to transport oxygen and carbon dioxide more
efficiently.
It enables the efficient transport of gases and nutrients without specialized
structures.
It enables them to survive on very little oxygen.
It enables them to live in dry habitats.
None of the above is advantageous.

Question 6

Multiple Choice

0 points

Question Drosophila and Caenorhabditis are two widely used model organisms for biological
research. Which of the following advantages do they not have in common?
Answer

They can be kept in large numbers due to their small size.
They develop relatively quickly.
Their entire genomes have been sequenced.
Their embryonic cells all follow a predetermined developmental path.
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Question 7

Multiple Choice

0 points

Question On which body segment are arthropod wings attached?
Answer

evenly split between the abdomen and thorax
head
abdomen
thorax

Question 8

Multiple Choice

0 points

Question A cephalopod's tentacles are modified from its ________.
Answer

mantle.
foot.
visceral mass.
shell.
radula.

Question 9

Multiple Choice

0 points

Question Upon close inspection of movement in annelids and nematodes, you would notice
an obvious difference. Nematodes tend to wriggle back and forth, while annelids tend to
contract along their length as their girth swells and then thins out as they stretch. What
anatomical feature explains this type of movement?
Answer

Nematodes lack a coelom.
The annelids possess longitudinal muscle fibers that the nematodes lack.
The nematodes lack circular muscle fibers.
Annelids have a highly specialized nervous system capable of more complex
movements.
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Question 10

Multiple Choice

0 points

Question What do all deuterostomes have in common?
Answer

The pore formed during gastrulation becomes the anus.
Adults are bilaterally symmetrical.
All have specialized head and tail regions.
Embryos have pharyngeal pouches that may or may not form gill slits.
All have a spinal column.

Question 11

Multiple Choice

0 points

Question What would be the result(s) if a hemichordate's pharyngeal gill slits were suddenly
blocked?
Answer

The organism would have trouble respiring.
The organism would have trouble feeding.
The organism would have trouble seeing.
A and B
A and C

Question 12

Multiple Choice

0 points

Question How does a swim bladder help the ray-finned fishes maintain buoyancy?
Answer

Gas is removed from the bladder as the fish's depth increases.
Gas is added to the bladder as the fish's depth increases.
It removes water from the digestive tract.
It removes oxygen from the water and stores it.
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It adds and removes salt from the water stored in the bladder, which changes its
density and thus its buoyancy.

Question 13

Multiple Choice

0 points

Question Why do adult urochordates (tunicates) lack notochords, even though larval
urochordates have them?
Answer

Larvae use notochords to stiffen their bodies; in adults, the notochord is
replaced by a column of bone.
Larvae use notochords to organize their nervous systems; adults' nervous
systems are fully developed and do not change.
Larvae use notochords to aid in swimming; adults are sessile and thus no longer
need notochords.
Larvae use notochords to induce tissue differentiation; in adults, tissue is already
differentiated.

Question 14

Multiple Choice

0 points

Question The hypothesis that birds evolved from dinosaurs is potentially confusing because
dinosaurs at least the ones thought to be the ancestors of birds did not fly. Why do
biologists still hold to this hypothesis despite this point?
Answer

Dinosaurs may have used feathers as an aggressive display to ward off
enemies.
Dinosaurs may have used feathers to attract mates.
Feathers in dinosaurs are believed to have served as insulation.
All of the above are supporting evidence for this hypothesis.

Question 15

Multiple Choice

0 points

Question Mammals and birds eat more often than reptiles. Which of the following traits
shared by mammals and birds best explains this habit?
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Answer

terrestrial
ectothermy
insulating body cover
endothermy
have a notochord

Question 16

Multiple Choice

0 points

Question Which evolutionary innovation was most significant in helping tetrapods move to
dry terrestrial environments?
Answer

bone
the amniotic egg
the lung
endothermy
limb specialization

Question 17

Multiple Choice

0 points

Question This group of deuterostomes is characterized by a water vascular system and
calcium carbonate endoskeletons.
Answer

birds
hominins
chordates
chondrichthyes
echinoderms

Question 18

Multiple Choice

0 points
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Question In an amniotic egg where is the embryo found?
Answer

inside the amnion.
just inside the outer shell or membrane
directly within the albumen
just outside the membrane containing the albumen

Question 19

Multiple Choice

0 points

Question Which of the following is found in tetrapods and not in fish?
Answer

viviparity
extensive parental care
production of amniotic eggs
asexual reproduction
internal fertilization

Question 20

Multiple Choice

0 points

Question How are hemichordates, urochordates, and cephalochordates similar?
Answer

All produce amniotic eggs.
All have an endoskeleton of either bone or cartilage.
All have pharyngeal gill slits at some point during development.
All have motile larvae that become sessile adults.
All have a notochord at some point during development.

Question 21

Multiple Choice

0 points

Question In what way are monotremes similar to more ancestral chordate lineages, as
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opposed to more recently evolved mammals?
Answer

Monotremes lay eggs; other mammals bear live young.
Monotremes do not have jaws; other mammals do.
Monotremes exchange gases through their skin; other mammals use lungs.
Monotremes perform little parental care; other mammals use lactation to feed
offspring.
Monotremes perform external fertilization; other mammals perform internal
fertilization.

Question 22

Multiple Choice

0 points

Question When bone first evolved in vertebrates, what structure did it form?
Answer

a skull
an endoskeleton
an exoskeleton
a jaw
a vertebrae

Question 23

Multiple Choice

0 points

Question Which of the following is true of the humoral immune response and not true of
the cell-mediated immune response?
Answer

uses antibodies as its main weapon
involves destroying entire cells and not just the pathogen
involves T cells at some level
require CD8+ cells for activation
All of these answers are true of the humoral immune response and not true of
the cell-mediated immune response.
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Question 24

Multiple Choice

0 points

Question A boy falls while riding his bike. A scrape on his hand almost immediately begins to
bleed and becomes red, warm, and swollen. What response is occurring?
Answer

innate immune response
acquired immune response
inflammation
both A and C
both B and C

Question 25

Multiple Choice

0 points

Question Which of the following is a difference between B cells and T cells?
Answer

One has a major role in antibody production, while the other has a major role in
cytotoxicity.
One has immunoglobulin on its surface which binds to molecules while the other
recognizes receptors on cells with which they then interact.
One is activated by membrane bound antigens, while the other is activated by
free-floating antigens in blood or lymph.
All of the above are differences.
Only A and B are differences.

Question 26

Either/Or

0 points

Question
Did you do Biology at HSC level?
Answer

Yes
No
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Question 27

Either/Or

0 points

Question
Did you do Biology 1001 in semester 1?
Answer

Yes
No

Question 28

Either/Or

0 points

Question
Are you studying Biology 1003 this semester?
Answer

Yes
No

Question 29

Multiple Choice

10 points

Question How confident are you that after watching a television documentary

dealing with some aspect of annelid worm biology, you could write a summary
of its main points?
Answer

If you are TOTALLY CONFIDENT that you can do the task
If you are VERY CONFIDENT that you can do the task
If you are FAIRLY CONFIDENT that you can do the task
If you are ONLY A LITTLE CONFIDENT that you can do the task
If you are NOT AT ALL CONFIDENT that you can do the task

Question 30

Multiple Choice

10 points
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Question How confident are you that you will be successful in this biology

course?
Answer

If you are TOTALLY CONFIDENT that you can do the task
If you are VERY CONFIDENT that you can do the task
If you are FAIRLY CONFIDENT that you can do the task
If you are ONLY A LITTLE CONFIDENT that you can do the task
If you are NOT AT ALL CONFIDENT that you can do the task

Question 31

Multiple Choice

10 points

Question How confident are you that after watching a television documentary

dealing with some aspect of animal function, you could explain its main ideas to
another person?
Answer

If you are TOTALLY CONFIDENT that you can do the task
If you are VERY CONFIDENT that you can do the task
If you are FAIRLY CONFIDENT that you can do the task
If you are ONLY A LITTLE CONFIDENT that you can do the task
If you are NOT AT ALL CONFIDENT that you can do the task

Question 32

Multiple Choice

10 points

Question How confident are you that you will be successful in a second year

biology course?
Answer

If you are TOTALLY CONFIDENT that you can do the task
If you are VERY CONFIDENT that you can do the task
If you are FAIRLY CONFIDENT that you can do the task
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If you are ONLY A LITTLE CONFIDENT that you can do the task
If you are NOT AT ALL CONFIDENT that you can do the task

Question 33

Multiple Choice

10 points

Question How confident are you that after listening to a public lecture on

marsupial biology, you could write a summary of its main points?
Answer

If you are TOTALLY CONFIDENT that you can do the task
If you are VERY CONFIDENT that you can do the task
If you are FAIRLY CONFIDENT that you can do the task
If you are ONLY A LITTLE CONFIDENT that you can do the task
If you are NOT AT ALL CONFIDENT that you can do the task

Question 34

Multiple Choice

10 points

Question How confident are you that you could tutor another student for this

section of the biology course?
Answer

If you are TOTALLY CONFIDENT that you can do the task
If you are VERY CONFIDENT that you can do the task
If you are FAIRLY CONFIDENT that you can do the task
If you are ONLY A LITTLE CONFIDENT that you can do the task
If you are NOT AT ALL CONFIDENT that you can do the task

Question 35

Multiple Choice

10 points

Question How confident are you that you could explain something that you
learned in this biology unit to another person?
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Answer

If you are TOTALLY CONFIDENT that you can do the task
If you are VERY CONFIDENT that you can do the task
If you are FAIRLY CONFIDENT that you can do the task
If you are ONLY A LITTLE CONFIDENT that you can do the task
If you are NOT AT ALL CONFIDENT that you can do the task

Question 36

Multiple Choice

7 points

Question Research Project Consent
There is no penalty either way and no more project activity to do. By consenting you simply
allow your data to be added into the class set. No individual is identified in any way and the
project surveys have no role in the assessment of this section of the course.
Answer

I DO want to participate in the research project
I DON'T want to participate in the research project.

Correct
Feedback

Thanks for consenting. You are helping a multi-university research project
aiming to improve student success in first year science at university.
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Test 1 administered at the University of Technology,
Sydney in semester one 2008 as a pre-intervention
assessment.
Physics Modelling unit.
Description: The following questions are part of a research project which is supported Carrick
Institute for Learning and Teaching in Higher Education. There are five universities participating in
this research. The research project aims to improve our teaching in first year science subjects.
Student participation in this project, i.e., answering the short questions, is voluntarily.
By answering the following short questions, you acknowledge that you have read information about
this research given in the separate document on this folder.
Instructions: Answer the following set of five multiple choices multiple answer questions.

Question 1

Multiple Answer

50 points

Question "We carry out research to find out the answers to scientific questions."
What is meant by the word "research" in the sentence above?
(There may be more than one correct answer)
Answer

a. Observing the results of a series of chemical reactions.
b. Copying information out of a textbook.
c. Looking for information in the library or on-line.
d. Answering an exam question.
e. Testing a hypothesis.

Question 2

Multiple Answer

50 points

Question "The performance car has been tuned to have maximum power."
What is meant by the word "power" in the sentence above? (There may be more than one
correct answer)
Answer

a. The electricity produced by the car.
b. The heat produced during combustion of fuel.
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c. The roaring sound from the exhaust pipe.
d. The force exerted by the explosion on the piston.
e. The force exerted by the engine on the wheels.

Question 3

Multiple Answer

50 points

Question "Jane carefully mixed 50 grams of sand chloride with 100 mL of water in order to
get the correct density for the mixture."
What is meant by the word "density" in the sentence above?
(There may be more than one correct answer)
Answer

a. The number of grams of sand and water per volume they occupy.
b. The weight of sand that Jane added to the water.
c. The amount of something per unit volume.
d. The softness of the mixture.
e. The compactness of the sand after it has settled.

Question 4

Multiple Answer

50 points

Question "Cold milk was poured and then stirred in a cup of hot coffee until it reached
equilibrium."
What is meant by the word "equilibrium" in the sentence above?
(There may be more than one correct answer)

Answer

When the mixture shows a uniform blend of colour.
When the mixture cools down.
When the coffee and milk reach a state of complete mixture.
When the temperature of both coffee and milk are the same.
When no more stirring occurs.
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Question 5

Multiple Answer

50 points

Question "The temperature was measured at 5 minute intervals and plotted on a graph."
What is meant by the word "graph" in the sentence above?
(There may be more than one correct answer)

Answer

a. A diagram expressing the connection between temperature and time.
b. A picture of the experiment.
c. A piece of paper with lines on it.
d. A table of numbers representing temperature and time.
e. An XY plot of temperature versus time.
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Test 2: administered at the University of Technology
Sydney in semester one 2008 as a pre-intervention
assessment.
Description: The following questions are part of a research project which is supported Carrick Institute

for Learning and Teaching in Higher Education. There are five universities participating in this
research. The research project aims to improve our teaching in first year science subjects.
Student participation in this project, i.e., answering the short questions, is voluntarily.
By answering the following short questions, you acknowledge that you have read information about
this research given in the separate document on this folder.
Instructions: Fill in the gaps in the story below using the following words (some words may be used more than once):
system, equation, experiment, model, significant, research, power, density, equilibrium, graph

Question 1

Fill in Multiple Blanks

10 points

Question With usually a very -limited choice of equipment provided, one of the main
difficulties in setting up a [experiment] to verify a [model] that we developed for the concept
of heat transfer in the lecture is to find a good experimental set-up that allows us to collect
measurements repeatedly. In one set-up we might be able to control the [power] of heat
transfer within the boundary of our thermodynamical [system], while in another set-up we
find that the materials available for the experiment all have different [density] and hence
different thermal conductivity. Once our system has reached a thermodynamical
[equilibrium], we can measure the rate of thermal heat transfer. Data collected can be
visualised in a [graph]. We can then use the measured results (adjusted for [significant]
figures) and enter numerical values in the [equations] we derived in the lecture. If our
experimental results turn out to be inconsistent with the model we derived in the lecture, we
might want to go back to the literature to [research] where we went wrong.
Answers for: experiment

experiment

Answers for: model

model

Answers for: power

power

Answers for: system

system

Answers for: density

density

Answers for: equilibrium

equilibrium

Answers for: graph

graph
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Answers for: significant

significant

Answers for: equations

equations

Answers for: research

research
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Questionnaire administered at The University of Sydney
and the University of Tasmania in semester one, 2008 as a
pre-intervention assessment.
1.1 "We carry out research to find out the answers to scientific questions."
What is meant by the word "research" in the sentence above? (There may be more than one correct
answer)
After answering the question, you will be asked how confident you are that you understand this
word.
a. Answering an exam question
b. Copying information out of a textbook
c. Looking for information in the library or on-line
d. Observing the results of a series of chemical reactions
e. Testing a hypothesis

1.1 confidence
Are you confident with your answer to this question on the meaning of the word "research"?
a. No, I do not understand the meaning of this word.
b. I have some idea of the meaning of this word.
c. Yes, I understand the meaning of this word.
1.2. "In most organic compounds, carbon combines with a power of four."
What is meant by the word "power" in the sentence above? (There may be more than one correct
answer)
After answering the question, you will be asked how confident you are that you understand this
word.
a. Always bonds to four other elements
b. Has a valency of four
c. Is four times more reactive than hydrogen
d. Forms four bonds
e. Makes bonds which are four times stronger than hydrogen

1.2. confidence
Are you confident with your answer to this question on the meaning of the word "power"?
a. No, I do not understand the meaning of this word.
b. I have some idea of the meaning of this word.
c. Yes, I understand the meaning of this word.
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1.3. "Jane carefully mixed 5 grams of sodium chloride with 100 mL of water in order to get the exact
concentration."
What is meant by the word "concentration" in the sentence above? (There may be more than one
correct answer)
After answering the question, you will be asked how confident you are that you understand this
word.
a. Paying attention in a lecture
b. The weight of sodium chloride that Jane added to the water
c. The number of grams per litre of sodium chloride
d. Evaporation of water
e. The amount of something per unit volume
1.3 confidence
Are you confident with your answer to this question on the meaning of the word "concentration"?
a. No, I do not understand the meaning of this word.
b. I have some idea of the meaning of this word.
c. Yes, I understand the meaning of this word.

1.4. "The reaction mixture was stirred for 20 minutes until it reached equilibrium."
What is meant by the word "equilibrium" in the sentence above? (There may be more than one
correct answer)
After answering the question, you will be asked how confident you are that you understand this
word.
a. When the rates of the forward and reverse reactions are equal
b. When the reactants and products reach a state of balance
c. When no more stirring occurs
d. When the reaction stops
e. When the mixture cools down

1.4 confidence
Are you confident with your answer to this question on the meaning of the word "equilibrium"?
a. No, I do not understand the meaning of this word.
b. I have some idea of the meaning of this word.
c. Yes, I understand the meaning of this word.

1.5 "The temperature was measured at 5 minute intervals and plotted on a graph."
What is meant by the word "graph" in the sentence above? (There may be more than one correct
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answer)
After answering the question, you will be asked how confident you are that you understand this
word.
a. An XY plot of temperature versus time
b. A diagram expressing the connection between temperature and time
c. A table of numbers representing temperature and time
d. A picture of the experiment
e. A piece of paper with lines on it

1.5 confidence
Are you confident with your answer to this question on the meaning of the word "graph"?
a. No, I do not understand the meaning of this word.
b. I have some idea of the meaning of this word.
c. Yes, I understand the meaning of this word.

1.6 "During the reaction, the test tube got colder and the energy of the system increased."
What is meant by the word "system" in the sentence above? (There may be more than one correct
answer)
After answering the question, you will be asked how confident you are that you understand this
word.
a. Everything in the universe
b. The test tube
c. The laboratory
d. The chemicals undergoing the reaction
e. The test tube and its contents

1.6 confidence
Are you confident with your answer to this question on the meaning of the word "system"?
a. No, I do not understand the meaning of this word.
b. I have some idea of the meaning of this word.
c. Yes, I understand the meaning of this word.

1.7 "The tutor helped the student balance the equation."
What is meant by the word "equation" in the sentence above? (There may be more than one correct
answer)
After answering the question, you will be asked how confident you are that you understand this
word.
a. A description of a reaction in terms of chemical symbols
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b. A mathematical tool for calculating molecular mass
c. A representation of a chemical reaction
d. A statement that two things are the same
e. A problem to solve to find the answer

1.7 confidence
Are you confident with your answer to this question on the meaning of the word "equation"?
a. No, I do not understand the meaning of this word.
b. I have some idea of the meaning of this word.
c. Yes, I understand the meaning of this word.

1.8 "In today’s experiment, we will find out whether water and salt react by mixing them in a test
tube."
What is meant by the word "experiment" in the sentence above? (There may be more than one
correct answer)
After answering the question, you will be asked how confident you are that you understand this
word.
a. A way of testing an idea
b. The test tube, water and salt
c. A way of proving what is in the textbook
d. The instructions in the laboratory manual
e. The idea that some chemicals react and some do not

1.8 confidence
Are you confident with your answer to this question on the meaning of the word "experiment"?
a. No, I do not understand the meaning of this word.
b. I have some idea of the meaning of this word.
c. Yes, I understand the meaning of this word.

1.9 "A spring is a model for a chemical bond."
What is meant by the word "model" in the sentence above? (There may be more than one correct
answer)
After answering the question, you will be asked how confident you are that you understand this
word.
a. An analogy
b. An exact visible representation of something too small to be seen
c. A way of picturing something more complicated
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d. The theory that chemical bonds are springs
e. A simple representation of a complex idea

1.9 confidence
Are you confident with your answer to this question on the meaning of the word "model"?
a. No, I do not understand the meaning of this word.
b. I have some idea of the meaning of this word.
c. Yes, I understand the meaning of this word.

1.10 "When using this instrument, only the first two numbers are significant."
What is meant by the word "significant" in the sentence above? (There may be more than one
correct answer)
After answering the question, you will be asked how confident you are that you understand this
word.
a. Large
b. Reliable
c. Precise
d. To be recorded
e. Accurate

1.10 confidence
Are you confident with your answer to this question on the meaning of the word "significant"?
a. No, I do not understand the meaning of this word.
b. I have some idea of the meaning of this word.
c. Yes, I understand the meaning of this word.

Language difficulty questionnaire test 2 used in USyd and UTAS in semester 1, 2008
Instructions: Fill in the gaps in the story below using the following words (some words may be used
more than once).
Words (in no particular order)
system, equation, experiment, model, significant, research, power, concentration, equilibrium,
graph
Story
1.4. "The reaction mixture was stirred for 20 minutes until it reached equilibrium."
What is meant by the word "equilibrium" in the sentence above? (There may be more than one
correct answer)
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After answering the question, you will be asked how confident you are that you understand this
word.
Last week in our chemistry laboratory a student carried out an ___________ (01) in which she
diluted some acetic acid and then mixed it with sodium hydroxide. However she had not used the
acid with the correct ____________(02) and there was a vigorous reaction which produced a large
amount of heat. She waited until the ____________ (03) had cooled down and then tipped the
mixture into the waste container and started again. This time her teacher suggested that she write
down the ____________(04) for the reaction first and calculate the ____________(05) of acid
required to react with the sodium hydroxide. To help her balance the ____________ (06), the
teacher told her that hydroxide has a combining ____________(07) of one. After mixing the reagents
the student used a digital thermometer to measure the temperature of the mixture to 3
____________(08) figures. She continued to measure the temperature at 2 minute intervals and
plotted the results on a ____________(09). The system reached ____________(10) after 10 minutes
and there was no further change in the temperature. The student was asked to develop a
____________(11) to explain her results and then design an ____________(12) which could be
carried out next time as part of her ____________(13) into the topic.
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Resource 2:

Examples of Votapedia concept questions

Administered at the University of Tasmania
Discipline: Chemistry
Contributors: Professor Brian Yates, <brian.yates@utas.edu.au> and Bryce
Lockhart-Gillett < brycelg@utas.edu.au>
Practical hint: In each two-hour lecture segment, only three Votapedia concept questions
were used to check understanding at appropriate junctures. Each question has been labeled
according to the concept being studied.
Lecture 1
Concept. Carbonyl group polarisation.
1.1) Which atom in the carbonyl group (C=O) has more electron density surrounding it?
1.

C

2.

O

3.

They have the same electron density.

4.

It depends on what the rest of the molecule is.

(Correct answer is 2)

Concept. Generalisation of organic naming
1.2) Which of the following hypothetical compound names is an aldehyde?
1.

neoseshenol

2.

para phenylic acid

3.

dodecabeeral

4.

benzoic ether

(Correct answer is 3)

Concept. Oxidation of aldehydes
1.3) Which of the following pairs of compounds are related by oxidation?
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1.

aldehyde and carboxylic acid

2.

aldehyde and ketone

3.

ketone and carboxylic acid

4.

1 and 2

(Correct answer is 1)

Lecture 2)
Concept. Nucleophilic addition to carbonyl compounds
2.1) Where do the electrons in the C=O double bond go as the nucleophile attacks the carbonyl
group?
1.

They do not move.

2.

They move onto the oxygen atom.

3.

They move onto the nucleophile.

4.

It varies depending on the nucleophile.

(Correct answer is 2)

Concept. Grignard addition reactions
2.2) The reaction of a Grignard reagent with a carbonyl compound followed by acidification yields an
_______, and is an ________ reaction.
1.

alcohol, irreversible

2.

hemiacital, reversible

3.

imine, reversible

4.

hydrazone, irreversible

(Correct answer is 1)

Concept. Keto-enol tautomerism
2.3) Approximately what percent of acetone is present as the keto tautomer in solution?
1.

.0001%
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2.

1%

3.

50%

4.

100%

(Correct answer is 4)

Lecture 3)
Concept. Carboxylic acids and derivatives – all contain a carbonyl group.
3.1) Which of the following functional groups does not contain a carbonyl group as part of the group?
1.

carboxylic acid

2.

acid halide

3.

ester

4.

ether

5.

amide

(Correct answer is 4)

Concept. Acidity of carboxylic acids.
3.2) The O-H group of a carboxylic acid is more acidic than an alcohol because:
1.

There are more oxygen atoms in the carboxylic acid group.

2.

The carboxylic acid anion is more stable than the alcohol anion.

3.

They are called carboxylic acids.

4.

They are more easily oxidised.

(Correct answer is 2)

Concept. Nucleophilic acyl substitution reactions.
3.3) Where do the nucleophiles attack in a nucleophilic acyl substitution reaction?
1.

At the C atom of the carbonyl group.

2.

At the O atom of the carbonyl group.
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3.

Away from the carbonyl group.

4.

It depends on the nucleophile.

(Correct answer is 1)

Lecture 4)
Concept. Similarity of reactions between acid halides, acid anhydrides, and esters.
4.1) Acid halides, acid anhydrides and esters all undergo similar nucleophilic acyl substitution
reactions, just at different rates. The fastest reactions occur with;
1.

esters

2.

acid anhydrides

3.

acid halides

(Correct answer is 3)

Concept. Step-growth polymerization reactions.
4.2) What is the key bond-forming step in many step-growth polymerization reactions?
1.

nucleophilic addition

2.

nucleophilic acyl addition

3.

nucleophilic acyl substitution

4.

nucleophilic esterification

(Correct answer is 3)

Lecture 5)
Concept. Amines contain a lone pair of electrons.
5.1) How many electron domains are there around the nitrogen atom in a non-heterocyclic amine,
and how many of these are bonding domains?
1.

3, 3

2.

4, 4

3.

4, 3
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4.

It varies

(Correct answer is 3)

Concept. Basicity of amines.
5.2) If amine A is a stronger base than amine B, what do we know about their pKb values?
1.

pKb(A) will be larger than pKb(B)

2.

pKb(B) will be larger than pKb(A)

3.

both pKb values will be smaller than for water

4.

2 and 3

(Correct answer is 2)

Concept. Utilising amine salts in purifying amines.
5.3) Amines can be purified by extracting them into water after adding what to them?
1.

ether

2.

base

3.

acid

4.

it varies depending on the amine

(Correct answer is 3)

Lecture 6)
Concept. Amines reacting as nucelophiles (synthesis of amines)
6.1) Amines readily react with alkyl halides via an SN2 reaction because amines are excellent;
1.

bases

2.

leaving groups

3.

electrophiles

4.

nucleophiles

(Correct answer is 4)
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Concept. Similarity between amines and alcohols
6.2) Just as alcohols can be formed from ketones or carboxylic acids, amines can be formed from
amides and nitriles by;
1.

acyl substitution reactions

2.

nucleophilic addition reactions

3.

reduction

4.

oxidation

(Correct answer is 3)

Concept. Aromatic nitrogen heterocycles – hybridisation of the N atom
6.3) What is the hybridisation of the nitrogen atom in an aromatic heterocycle?
1.

sp2

2.

sp3

3.

sp4

4.

It depends on the molecule.

(Correct answer is 1)

Lecture 7)
Concept. Complex lipids structure – tri-ester of glycerol.
7.1) When a complex lipid is hydrolysed the products are glycerol and three;
1.

fatty acids

2.

fatty alcohols

3.

steroids

4.

saturated fat molecules

(Correct answer is 1)
Concept. Saturated and unsaturated fatty acids – melting points.
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7.2) If you take an unsaturated fatty acid and remove all the double bonds from it, will the melting
point become higher or lower?
1.

higher

2.

lower

3.

it will not change

4.

it is impossible to say for sure

(Correct answer is 1)

Concept. Saponification.
7.3) Crude natural soap can be formed by reacting what type of biological molecule with alkali?
1.

waxes

2.

sterols

3.

triglycerides

4.

1 and 3

(Correct answer is 3)

Lecture 8)
Concept. Phospholipids
8.1) Phospholipids are most closely related to which type of lipid?
1.

waxes

2.

steroids

3.

triglycerides

4.

oils

(Correct answer is 3)

Concept steroids.
8.2) All steroids contain the same backbone of 4 fused rings. How many of which size rings are there
in the steroid backbone?
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1.

2 six-membered, 2 five membered

2.

1 six-membered, 3 five membered

3.

3 six-membered, 1 five membered

4.

It varies.

(Correct answer is 3)

Concept. Steroids – biological function
8.3) What function do steroids most commonly perform in humans?
1.

energy storage

2.

cell wall tissue

3.

nerve tissue

4.

hormones

(Correct answer is 4)

Lecture 9)
Concept. Carbohydrates – poly-hydroxylated ketones and aldehydes
9.1) All carbohydrates are poly-hydroxylated;
1.

aldehydes and carboxylic acids

2.

aldehydes and ketones

3.

ketones and carboxylic acids

(Correct answer is 2)

Concept. D and L sugars
9.2) Which chiral carbon is used to determine if a sugar is the D or the L form in the Fischer
projection?
1.

The one that is closest to the carbonyl group.

2.

The one that is farthest from the carbonyl group.

3.

The one that contains a hydroxy group.
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4.

The one that does not contain a hydroxy group.

(Correct answer is 2)

Concept. Cyclic forms of monosaccharides
9.3) What ring sizes are common in the hemiacetal form of cyclic monosaccharides?
1.

3&4 membered

2.

4 &5 membered

3.

5&6 membered

4.

6&7 membered

(Correct answer is 3)

Lecture 10)
Concept. Mutarotation
10.1) Why does the optical rotation of a pure sample of alpha-D-glucopyranose decrease from its
starting point of112.2° in solution?
1.

The compound is unstable in solution.

2.

It is converting into a different sugar.

3.

It is converting into a different enantiomer.

4.

It is forming a polysaccharide.

(Correct answer is 3)

Concept. Reduction of monosaccharides
10.2) When a reducing reagent is added to a solution of a monosaccharide, which functional group(s)
are reduced?
1.

the alcohols

2.

the carbonyl

3.

the hemiacetal

4.

2 and 3
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(Correct answer is 2)

Concept. Starch vs. cellulose
10.3) The difference in structure between the two common polysaccharides starch and cellulose is
the configuration at which carbon (determining if the glycoside bond is alpha or beta)?
1.

C1

2.

C2

3.

C3

4.

C4

(Correct answer is 1)

Lecture 11)
Concept. Zwitterion
11.1) What is the overall charge of a zwitterion?
1.

+1

2.

0

3.

-1

4.

It varies depending on the pH.

(Correct answer is 2)

Concept. pH changes affecting the charge of amino acids
11.2) If the pH is less than the isoelectric point of an amino acid, what will the overall charge on the
amino acid be?
1.

positive

2.

negative

3.

neutral

4.

It varies.

(correct answer is 1)
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Concept. Peptides
11.3) Peptides and proteins are amino acid polymers where the amino acid monomers or ‘residues’
are linked by;
1.

ether bonds

2.

imide bonds

3.

disulfide bonds

4.

amide bonds

(Correct answer is 4)

Lecture 12)
Concept. Primary structure of peptides and proteins
12.1) The primary structure of a peptide is;
1.

the shape of it

2.

the order of the sequence of the amino acids

3.

amount of each amino acid residue in it

(Correct answer is 2)

Concept. Sequencing of a peptide – Edman Degradation
12.2) What level of protein structure does the Edman Degradation process reveal?
1.

primary

2.

secondary

3.

tertiary

4.

quaternary

(Correct answer is 1)

Concept. Secondary protein structure
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12.3) Alpha-helix and beta-pleated-sheet are both types of geometry observed in which level of
protein structure?
1.

primary

2.

secondary

3.

tertiary

4.

quaternary

(Correct answer is 2)

Examples of Pre-lecture or tutorial online quizzes

Administered at the University of Tasmania
Discipline: Chemistry
Contributed by Professor Brian Yates, <brian.yates@utas.edu.au> and Bryce Lockhart-Gillett
<brycelg@utas.edu.au>
Practical hints: these online quizzes have been created according to the concepts under study. Full
feedback has been provided with each question.
Topic 1: Organic Chemistry

1) Concept. C=O group – polarisation due to electronegativities
Since oxygen is more [electronegative] than carbon, the double bond in the carbonyl group will be
[polarised]. There will be more electron density around the [oxygen atom] and less around the
[carbon atom].

2) Concept. C=O group – shape and hybridisation
The carbon atom of the carbonyl group forms three sigma bonds. It is therefore ___ hybridised and
the shape predicted for the C=O group is ______.
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a) sp3, tetrahedral
b) sp, linear
c) sp2, pyramidal
d) sp2, planar

A. Incorrect. The correct answer is D. The fourth valence electron on carbon remains in a p
orbital and forms a pi bond to oxygen. Therefore the carbon atom is sp2 hybridised, and it is
not possible for an sp2 carbon to form a tetrahedral geometry.
B. Incorrect. The correct answer is D. The three sigma bonds arise from mixing one s and two p
orbitals on carbon and thus the carbon atom is sp2 hybridised. An sp carbon atom would
have only two sigma bonds.
C. Incorrect. The correct answer is D. The carbon atom is indeed sp2 hybridised. However a
pyramidal geometry occurs when an atom is sp3 hybridised and the atom has a non-bonding
pair of electrons (e.g. nitrogen).
D. Correct.

3) Concept. C=O group – electrophilic carbon
Because the carbon in the C=O group has less electron density around it, it is more ________ and
hence more reactive towards ________.
a) electrophilic, electrophiles
b) electrophilic, nucleophiles
c) nucleophilic, nucleophiles
d) nucleophilic, electrophiles

A. Incorrect. The correct answer is B. The carbon is more electrophilic, which means that it will
be reactive towards nucleophilic attack.
B. Correct.
C. Incorrect. The correct answer is B. The carbon is more electrophilic, which means that it will
be reactive towards nucleophilic attack.
D. Incorrect. The correct answer is B. The carbon is more electrophilic, which means that it will
be reactive towards nucleophilic attack.
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4) Concept. Naming aldehydes
If an organic compound has a name that ends in –al we know that it is what type of compound?
a) Ketone.
b) Aldehyde.
c) Alcohol.
d) Carboxylic acid.

A. Incorrect. The correct answer is B. Ketones have names that end in -one.
B. Correct.
C. Incorrect. The correct answer is B. Alcohols have names that end in -ol.
D. Incorrect. The correct answer is B. Carboxylic acids have names that end in -oic acid.

5) Concept. Naming Ketones
If an organic compound has a name that ends in –one we know that it is what type of compound?
a) Ketone.
b) Aldehyde.
c) Alcohol.
d) Carboxylic acid.

A. Correct.
B. Incorrect. The correct answer is A. Aldehydes have names that and in –al.
C. Incorrect. The correct answer is A. Alcohols have names that end in -ol.
D. Incorrect. The correct answer is A. Carboxylic acids have names that end in -oic acid.

6) Concept. Synthesis of aldehydes
Aldehydes are synthesised by oxidising ______ alcohols, however it is also possible to form the
________ if the oxidation goes too far, which is why PCC is usually used in aldehyde synthesis.
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a) primary, ketone
b) secondary, carboxylic acid
c) primary, carboxylic acid
d) secondary, ketone
A. Incorrect. The correct answer is C. Aldehydes are formed from primary alcohols, however it
is not possible to oxidise a primary alcohol to a ketone. The product from further oxidation
would be a carboxylic acid.
B. Incorrect. The correct answer is C. Aldehydes are formed from primary alcohols.
C. Correct.
D. Incorrect. The correct answer is C. Aldehydes are formed from primary alcohols. It is not
possible to form an aldehyde from a secondary alcohol; the product would be a ketone after
the first stage of oxidation.

7) Concept. Synthesis of ketones
Which of the following is not a method of preparing ketones?
a) Oxidation of a secondary alcohol.
b) Hydrolysis of terminal alkynes.
c) Friedel-Crafts acylation.
d) Oxidation of an aldehyde.

A. Incorrect. The correct answer is D. This is a method of preparing ketones. (Only secondary
alcohols can be oxidised to give ketones)
B. Incorrect. The correct answer is D. This is a method of preparing ketones.
C. Incorrect. The correct answer is D. This is a method of preparing ketones.
D. Correct. This will yield a carboxylic acid.

8) Concept. Oxidation of tertiary alcohols
What is the product of oxidation of a tertiary alcohol?
a) An aldehyde.
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b) A ketone.
c) A carboxylic acid.
d) A tertiary alcohol.

A. Incorrect. The correct answer is D. Aldehydes can only be formed by oxidation of primary
alcohols, and it is not possible to oxidise a tertiary alcohol.
B. Incorrect. The correct answer is D. Ketones are formed by oxidation of secondary alcohols. It
is not possible to oxidise a tertiary alcohol.
C. Incorrect. The correct answer is D. Carboxylic acids are formed by oxidation of primary
alcohols or aldehydes. It is not possible to oxidise a tertiary alcohol.
D. Correct. It is not possible to oxidise a tertiary alcohol.

9) Concept. Oxidation (of alcohols, ketones and aldehydes)
Which of the following compounds is unreactive towards oxidation?
a) Aldehydes.
b) Primary and secondary alcohols.
c) Ketones.
d) Carboxylic acids.
e) c&d

A. Incorrect. The correct answer is E. Aldehydes oxidise to give carboxylic acids. This is usually
done using Tollens’ reagent.
B. Incorrect. The correct answer is E. Typically alcohols are reactive towards oxidation (tertiary
alcohols are the exception).
C. Incorrect. The correct answer is E. Ketones are not reactive towards oxidation, but neither
are carboxylic acids.
D. Incorrect. The correct answer is E. Carboxylic acids are not reactive towards oxidation, but
neither are ketones.
E. Correct.
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10) Concept. Tollens’ reagent
Tollens’ reagent is used as a test for aldehydes. If the test is positive a shiny metal deposit is
observed as the silver ions in solution are reduced back to metallic silver. What compounds are
typically oxidised using Tollens’ reagent?
a) Ketones.
b) Aldehydes.
c) Alcohols.
d) All of the above.

A. Incorrect. The correct answer is B. Ketones are unreactive towards oxidation.
B. Correct.
C. Incorrect. The correct answer is B. Tollens’ reagent is a mild reducing agent and is used to
oxidise aldehydes to carboxylic acids.
D. Incorrect. The correct answer is B. Tollens’ reagent is used to oxidise aldehydes to carboxylic
acids.
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Examples of Tutorial multiple choice and conceptual
questions

Administered at the: University of Sydney and The
University of Newcastle as an intervention
Disciplines: Chemistry and Biology
Contributors: Associate Professor Adam Bridgeman
a.bridgeman@chem.usyd.edu.au and John.rodger@newcastle.edu.au
Practical hint: The following activities have been used extensively in tutorials in Chemistry
and Biology. A full set of activities for Chemistry is available on the ALTC website.
A. Organic ‘clicker’ questions:

For questions 1 - 5, choose from A - E the term that best describes the isomeric relationship
for each pair of compounds.

A. conformational isomers

B. constitutional isomers

D. diastereomers

E. identical compounds

•

•

C. enantiomers

A B C D E

A B C D E
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A B C D E

•

•
A B C D E

•
A B C D E

In answering questions 6 - 12, choose from compounds A - E.

•

Which one of the compounds is a primary alcohol?

•

Which one of the compounds will react with NaOH in an acid-base reaction?
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•

Which one of the compounds will react with HCl to form a quaternary
ammonium salt?

•

Which one of the compounds will react with dimethylamine, (CH3)2NH, to give
an amide?

•

Which one of the compounds will form a carboxylic acid upon treatment with
acidified Na2Cr2O7 solution?

•

Which one of the compounds will form a ketone upon treatment with acidified
Na2Cr2O7 solution?

•

Which one of the compounds is the most basic?

In answering questions 13- 15, choose from the compounds A - E.

•

Which one of the compounds will react with NaHCO3 in an acid-base reaction?

•

Which one of the compounds will react with NaBH4 followed by aqueous acid
to give a secondary alcohol?

•

Which one of the compounds will be formed upon the oxidation of 2-butanol?

In answering questions 16 - 22, choose from the molecules A - E.
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•

Which one of compounds can react with HCl in an electrophilic addition
reaction?

•

Which one of compounds will be formed upon the oxidation of 2-butanol?

•

Which one of compounds will react with NaBH4 followed by aqueous acid to
give a primary alcohol?

•

Which one of compounds undergoes an elimination reaction on treatment
with hot alcoholic potassium hydroxide solution?

•

Which one of compounds is an example of a conjugated molecule?

•

Which one of compounds will form
2-methyl-2-bromobutane upon treatment with HBr?

•

Which one of the compounds will form a ketone upon treatment with acidified
Na2Cr2O7 solution?

B. Concept development group work:

HOW MANY ATOMS ARE THERE IN A UNIT CELL?

Model 1: The body centred cubic unit cell
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Critical thinking questions

1.

Where are the atoms located in the unit cell (e.g. corners, edges, faces or centre) and how
many of each type are there?

Model 2: The unit cell as a repeating unit

The unit cell is the simplest building block from which
the whole solid can built.

To make the solid, the unit cell is repeated in all three
dimensions an infinite (or, at least, a very, very large)
number of times.

Because of this, atoms may be shared between more
than one cell. The picture below shows 8 cells placed
together to make a 2 × 2 × 2 block.

One atom has been drawn in a different colour in this
diagram to help answer the questions below.

Critical thinking questions
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2.

Consider the atom at the centre of cell in Model 1. How many cells it is shared between?

3.

Consider one of the atoms at the corners of cell in Model 1. One such atom has been
coloured grey in Model 2. How many cells is it shared between?

4.

What fraction of a corner atom is actually in one unit cell?

5.

Complete the table below to work out the total number of atoms that are actually in one
body centred cubic unit cell?

position

number in that
position

fraction in one unit
cell

overall contribution

at the centre
on the faces
on edges
on corners

6.

What is the total number of atoms in a body centred cubic unit cell?

Model 3: The face centred cubic unit cell
The face centred cubic unit cell is the unit cell for cubic close packed structures. It contains atoms on
each corner and on each face of a cube. There is no atom at the centre of the cube!
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Critical thinking questions

7.

By again considering the number of cells between which atoms are shared, complete the
table below.

position

number in that
position

fraction in one unit
cell

overall contribution

at the centre
on the faces
on edges
on corners

8.

How many atoms are there in a face centred cubic unit cell?
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Biology: Form and function used at The University of Newcastle,
contributed by Professor John Rodger, john.rodger@newcastle.edu.au

TUTORIAL EXERCISE

Table 1
The Two Types
of Animal Body

Germ Layer 1

Germ Layer 2

Germ Layer 3

Tissue

Tissue

Tissue

Diploblast(ic)

Triploblast(ic)
Table 2
Germ Layer

Tissue

Ectoderm

Mesoderm

Endoderm

Question 1.
Diplolastic and triploblastic animals have different numbers of germ layers. Ectoderm, mesoderm
and endoderm are called germ layers because they give rise to different tissues in the developing
embryo. In Table 1 put the name of the germ layers in the appropriate Animal Body Type row.
Question 2.

A cross-disciplinary approach to language support for first year students in the science disciplines: resources

58

Below is a list of types of tissues. From which germ layer is each tissue in the list derived during
embryonic development ? In Table 2 put the name of the tissue in the appropriate germ layer row
(clue: one tissue type will appear in two germ layers).
EPITHELIUM
SKIN
GUT LINING
LUNG LINING
VAGINAL LINING
MUSCLE
NERVE CHORD
BLOOD
BONE
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Resource 3:

Physics Concept Surveys

Administered at the University of Technology, Sydney in
semester one, 2009 as a pre-intervention assessment
Practical hint: These surveys were used at UTS in 2009. But because of the
voluntary nature of the surveys, it was impossible to obtain a pre-intervention
data on student knowledge in order to ascertain gains when compared to a postintervention data. Should science educationalists choose to use this adapted
version of the survey which was based on the survey published in Yeo &
Zadnik(2001), a pre-and post intervention experimental design would be
preferable.
Student Name: ____________________________________
PrintedVersion2

1. Definitions
I am a vector quantity of a particle which is defined as product of the mass of the particle and
its velocity. The SI unit for me is kg.m/s.
a. linear momentum
b. momentum
c. angular momentum
d. both a and b

2. Definitions
I equal the change in an object's momentum, i.e. the product of the total mass and the
velocity of the center of mass.
a. both a and b
b. momentum
c. acceleration
d. impulse

3. Meaning of impulse
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Which one(s) of the following sentences containing 'impulse' have meanings that are close
to the meaning of 'impulse' in Physics: 1.An impulse made her change her mind. 2. My first
impulse was to kick him. 3.In time of crisis we act on our impulses. 4. My sister is an
impulsive shopper.
a. 2,3
b. 1
c. 4

4. Meaning of momentum
Which one(s) of the following sentences containing 'momentum' have meanings that are
close to the meaning of 'momentum' in Physics: 1.After their touchdown, the other team had
the momentum. 2.The football player has a lot of momentum when he tacked his opponent.
3.Our team gained momentum in the game after intercepting the ball. 4.As the car rolled
down the hill it gained momentum.
a. 3 and 4
b. 1 and 2

5. Meaning of 'force'
Which one(s) of the following sentences containing 'force' have meanings that are close to
the meaning of 'force' in Physics: 1.I forced the box into the closet. 2. Jim was forcing the nut
on the bolt. 3.I forced myself to go to class everyday. 4. My parents forced me to go to
college. 5.The force on the ball made it move. 6. The bomb exploded with great force. 7.I
was hit by the force of the 18 wheeler. 8. She used a very forceful tone of voice.
a. 1, 2, 4, 3
b. 3, 4, 8
c. 1, 2, and 5
d. 5,6,7

6. Definitions
This is the force that is acting along the normal (perpendicular) to the contact surface.
a. kinetic friction
b. Normal force
c. static friction
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7. Definitions
These are forces that are acting parallel to the contact surface. This force exists when the
surfaces are not moving relatively to each other.
a. kinetic friction
b. static friction
c. dynamic force

8. Definitions
It is the force that the earth exerts on any object. It is directed towards the centre of the earth.
Its magnitude is given by Newton's second law.
a. gravitational force
b. net force
c. frictional force

9. Definitions
This is the acceleration that is due to change in direction, not speed (in uniform circular
motion) and it points toward the centre. a=v2/R
a. gravitational force
b. centripedal acceleration
c. average acceleration

10. Definitions
The is a vector force with which Earth is pulling on an object with.
a. mass
b. weight
c. density

11. Definitions

A cross-disciplinary approach to language support for first year students in the science disciplines: resources

62

This is a scalar quantity which describes how difficult it is to change an object's velocity
(sluggishness or inertia of the object). Which one of the statements below describes the
physics definition of mass?
a. weight
b. density
c. body size
d. sensation one has when trying to kick a football

12. Definitions
This is the vector describing the interaction between two objects (pull or push). The unit of
force is Newton, N.
a. Displacement
b. Acceleration
c. Force
13. Newton's first law

An object cannot continue to move with the same speed and in the same direction. It will
eventually stop.
a. True
b. False

14. Newton's first law
Every object ________ in its state of rest or _______ velocity in a _________ line, unless it
is compelled to change that state by _____ force acting on it.
a. continues, constant, straight, net
b. continues, uniform, straight, net
c. stops, constant, straight,
d. both a and b.
15. Net force
When will an object accelerate?
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a. When there is a net force on the object.
b. When the net force is more than 0 N.
c. When the net force on the object is zero N

16. Newton's 3rd law
Which of the following statements about Newton's 3rd law are correct? 1. For every action
there is an equal and opposite reaction simultaneously. 2. For every action there is an equal
and opposite reaction but a time delay is allowed. 3. Forces occur in the action-reaction pairs
simultaneously.
a. 1 and 3
b. 2
c. All the above

17. Thermal Concepts (The following questions are adapted from (Yeo & Zadnik, 2001))
Ken takes six ice cubes from the freezer and puts four of them into a glass of water. He
leaves two on the counter top. He stirs and stirs until the ice cubes are much smaller and
have stopped melting. What is the most likely temperature of the water at this stage?
a. -10oC
b. 0oC
c. 5oC
d. 10oC

18. Thermal Concepts
What is the most likely temperature of ice cubes stored in a refrigerator's freezer
compartment?
a. -10oC
b. 0oC
c. 5oC
d. It depends on the size of the ice cubes.

19. Thermal Concepts
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The ice cubes Ken left on the counter have almost melted and are lying in a puddle of water.
What is the most likely temperature of these smaller ice cubes?
a. -10oC
b. 0oC
c. 5oC
d. 10oC

20. Thermal Concepts
On the stove is a kettle full of water. The water has started to boil rapidly. The most likely
temperature of the water is about:
a. 88oC
b. 98oC
c. 110oC
d. None of the above could be right.
21. Thermal Concepts

Five minutes later, the water in the kettle is still boiling. The most likely temperature of the
water now
is about:
a. 88oC
b. 98oC
c. 110oC
d. 120oC

22. Thermal Concepts
What do you think is the temperature of the steam above the boiling water in the kettle?
a. 88o
b. 98o
c. 110o
d. 120o
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23. Thermal Concepts
Lee takes two cups of water at 40oC and mixes them with one cup of water at 10oC. What is
the most likely temperature of the mixture?
a. 20o
b. 25o
c. 30o
d. 50o

24. Thermal Concepts
Jim believes he must use boiling water to make a cup of tea. He tells his friends: I couldn't
make tea if I was camping on a high mountain because water doesn't boil at high altitudes.
Who do you agree with below?
a. Joy says: 'Yes it does, but the boiling water is just not as hot as it is here'
b. Tay says: 'That's not true. Water always boils at the same temperature'
c. Lou says: 'The boiling point of the water decreases, but the water itself is still at 100
degrees'
d. Mai says: 'I agree with Jim. The water never gets to its boiling point'

25. Thermal Concepts
Sam takes a can of cola and a plastic bottle of cola from the refrigerator, where they have
been overnight. He quickly puts a thermometer in the cola in the can. The temperature is
7oC. What are the most likely temperatures of the plastic bottle and cola it holds?
a. They are both less than 7oC.
b. They are both equal to 7oC.
c. They are both greater than 7oC.
d. The cola is at 7oC but the bottle is greater than 7oC.
e. It depends on the amount of cola and/or the size of the bottle.

26. Thermal Concepts
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Pat believes her Dad cooks cakes on the top shelf inside the electric oven because it is
hotter at the top than at the bottom. Which person do you think is right?
a. Pam says that it's hotter at the top because heat rises.
b. Sam says that it is hotter because metal trays concentrate the heat.
c. Ray says it's hotter at the top because the hotter the air the less dense it is.
d. Tim disagrees with them all and says that it's not possible to be hotter at the top.

27. Thermal Concepts
Ron reckons his mother cooks soup in a pressure cooker because it cooks faster than in a
normal saucepan but he doesn't know why. [Pressure cookers have a sealed lid so that the
pressure inside rises well above atmospheric pressure.] Which person do you most agree
with below?
a. Emi says: 'It’s because the pressure causes water to boil above 100oC.'
b. Col says: 'It's because the high pressure generates extra heat.'
c. Fay says: 'It’s because the steam is at a higher temperature than the boiling soup.'
d. Tom says: 'It's because pressure cookers spread the heat more evenly through the food.'

28. Thermal Concepts
Dan simultaneously picks up two cartons of chocolate milk, a cold one from the refrigerator
and a warm one that has been sitting on the counter top for some time. Why do you think the
carton from the refrigerator feels colder than the one from the counter top? Compared with
the warm carton, the cold carton?
a. contains more cold.
b. contains less heat.
c. is a poorer heat conductor.
d. conducts heat more rapidly from Dan's hand.
e. conducts cold more rapidly to Dan's hand.

29. Thermal Concepts
Amy took two glass bottles containing water at 20oC and wrapped them in washcloths. One
of the washcloths was wet and the other was dry. 20 minutes later, she measured the water
temperature in each. The water in the bottle with the wet washcloth was 18oC, the water in
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the bottle with the dry washcloth was 22oC. The most likely room temperature during this
experiment was:
a. 26oC
b. 21oC
c. 20oC
d. 18oC

30. Thermal Concepts
Kim takes a metal ruler and a wooden ruler from his pencil case. He announces that the
metal one feels colder than the wooden one. What is your preferred explanation?
a. Metal conducts energy away from his hand more rapidly than wood.
b. Wood is a naturally warmer substance than metal.
c. The wooden ruler contains more heat than the metal ruler.
d. Metals are better heat radiators than wood.
e. Cold flows more readily from a metal.

31. Thermal Concepts
Jan announces that she does not like sitting on the metal chairs in the room because "they
are colder than the plastic ones." Who do you think is right below?
a. Jim agrees and says: "They are colder because metal is naturally colder than plastic."
b. Kip says: "They are not colder, they are at the same temperature."
c. Lou says: "They are not colder, the metal ones just feel colder because they are heavier."
d. Mai says: "They are colder because metal has less heat to lose than plastic."

32. Thermal Concepts
Mel is boiling water in a saucepan on the stove top. What do you think is in the bubbles that
form in the boiling water? Mostly:
a. Air
b. Oxygen and hydrogen gas
c. Water vapor
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d. There's nothing in the bubbles.

33. Thermal Concepts
Pam asks one group of friends: 'If I put 100 grams of ice at 0oC and 100 grams of water at
0oC into a freezer, which one will eventually lose the greatest amount of heat?' Which of her
friends' opinion below do you most agree with?
a. Cat says: 'The 100 grams of ice.'
b. Ben says: 'The 100 grams of water.'
c. Nic says: 'Neither because they both contain the same amount of heat.'
d. Matt says: 'There’s no answer, because ice doesn't contain any heat.'
e. Jed says: 'There's no answer, because you can't get water at 0oC.'

34. Thermal Concepts
Ned picks up a cold cola can and then tells everyone that the counter top underneath it feels
colder than the rest of the counter. Whose explanation do you think is best?
a. Jon says: 'The cold has been transferred from the cola to the counter.'
b. Rob says: 'There is no energy left in the counter beneath the can.'
c. Sue says: 'Some heat has been transferred from the counter to the cola.'
d. Eli says: 'The can causes heat beneath the can to move away through the counter top.'

35. Thermal Concepts
After cooking some eggs in the boiling water, Mel cools the eggs by putting them into a bowl
of cold water. Which of the following explains the cooling process?
a. Temperature is transferred from the eggs to the water.
b. Cold moves from the water into the eggs.
c. Hot objects naturally cool down.
d. Energy is transferred from the eggs to the water.
36. Thermal Concepts
Bev is reading a multiple-choice question from a textbook: 'Sweating cools you down
because the sweat lying on your skin’ Which answer would you tell her to select?
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a. 'wets the surface, and wet surfaces draw more heat out than dry surfaces.'
b. 'drains heat from the pores and spreads it out over the surface of the skin.'
c. 'is the same temperature as your skin but is evaporating and so is carrying heat away.'
d. 'is slightly cooler than your skin because of evaporation and so heat is transferred from
your skin to the sweat.'

37. Thermal Concepts
When Zack uses a bicycle pump to pump up his bike tires, he notices that the pump
becomes quite hot. Which explanation below seems to be the best one?
a. Energy has been transferred to the pump.
b. Temperature has been transferred to the pump.
c. Heat flows from his hands to the pump.
d. The metal in the pump causes the temperature to rise.

38. Thermal Concepts
Why do we wear sweaters in cold weather?
a. To keep cold out.
b. To generate heat.
c. To reduce heat loss.
d. All three of the above reasons are correct

39. Thermal Concepts
Vic takes some Popsicles from the freezer, where he had placed them the day before, and
tells everyone that the wooden sticks are at a higher temperature than the ice part. Which
person do you most agree with?
a. Deb says: 'You're right because the wooden sticks don't get as cold as ice does.'
b. Ian says: 'You're right because ice contains more cold than wood does.'
c. Ross says: 'You're wrong, they only feel different because the sticks contain more heat.'
d. Ann says: 'I think they are at the same temperature because they are together.'
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40. Thermal Concepts
Gay is describing a TV segment she saw the night before: 'I saw physicists make superconductor magnets, which were at a temperature of 260oC.' Who do you think is right?
a. Joe doubts this: 'You must have made a mistake. You can't have a temperature as low as
that.'
b. Kay disagrees: 'Yes you can. There‘s no limit on the lowest temperature.'
c. Leo believes he is right: 'I think the magnet was near the lowest temperature possible.'
d. Gay is not sure: 'I think super-conductors are good heat conductors so you can't cool
them to such a low temperature.'

41. Thermal Concepts
Four students were discussing things they did as kids. The following conversation was heard:
Ami: 'I used to wrap my dolls in blankets but could never understand why they didn't warm
up.' Who do you agree with?
a. Nick replied: 'It's because the blankets you used were probably poor insulators.'
b. Lyn replied: 'It's because the blankets you used were probably poor conductors.'
c. Jay replied: 'It's because the dolls were made of material which did not hold heat well.'
d. Kev replied: 'It's because the dolls were made of material which took a long time to warm
up.'
e. Joy replied: 'You're all wrong.'
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Reference:
Yeo, S., & Zadnik, M. (2001). Introductory thermal concept evaluation: Assessing students'
understanding. The Physics Teacher, 39(8), 496-504. doi: 10.1119/1.1424603

Resource 4:

Examples of hot potatoes exercises

Administered as a pre intervention assessment and as a
post-intervention assessment.
A complete set of hot potatoes exercises can be accessed at <http://
www.altcexchange.edu.au/group/language-strategies-science-teaching>.
Match exercise: click on the ‘?’ mark to match the correct terminology in the right column to
the ones in the left column.
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Mixed-up sentence exercise: Click and drag the item to its correct position

Crossword exercise: click on the numbers to get the clue.

A cross-disciplinary approach to language support for first year students in the science disciplines: resources

73

Multiple Choice exercise: Click on the ‘?’ to make a choice.
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