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

Assessment Standards for Nelson Resources

1. Curriculum Congruency

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

Curriculum Expectations).

2. Manageability

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

3. Variety of Tools

Teachers receive a variety of assessment tools, including: rubrics, checklists, tracking sheets,

and answer keys.

4. Clear Criteria

Assessment criteria are clearly indicated so that teachers and students know what is

expected in each assessment task.

5. Opportunities for Self-Assessment

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

assessment process.

Questions Reflect the Achievement Chart Categories

Section 3.2 Questions

A balance of
Understanding Concepts,
Applying Inquiry Skills,
and Making Connections

—— Understanding Concepts
1. What is the magnitude of the force of gravitational attraction

between a 55-kg student and a 65-kg student, whose centres are
1.0 km apart?

2. At a certain instant, a 255-kg meteoroid moving toward Earth is

located 6.75 Mm from Earth’s centre. What is the magnitude of
the force of gravitational attraction between the two bodies?
(Earth’s mass is 5.98 x 1024 kg.)

. Is it possible for a body to exist somewhere in the universe that

has no forces whatsoever acting on it? Explain your answer.

questions appear —> Applying Inquiry Skills

throughout the text.

4. Describe how you would use a globe to illustrate the orbit of a

geosynchronous communications satellite.

— > Making Connections
5. Research the meanings and causes of “spring tides” and “neap

tides.” Follow the links for Nelson Physics 11, 3.2. Draw diagrams
to show what you discover.
www.science.nelson.com

6. Astronomers have used equations derived by Sir Isaac Newton to

estimate that the Milky Way Galaxy has a mass of approximately
4 x 10* kg. If the mass of our Sun is 2 x 100 kg, how many stars are
there in our galaxy? Assume for this question that all stars have the
same average mass and that the masses of planets are negligible.

(continued)



Section Questions
Section Questions are presented when it is convenient to assess a

in the Chapter 2 opener activity. Table 1 shows data that were collected in this
way, and Figure 4 shows that the graph of these data yilds a straight line.
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Practice Questions

‘The force on the load is 2.4 x 107 N [1].
P -« | Practice Questions are
presented in the middle of

a section, offering students
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Station and its contents constantly free fall toward Earth.

Section 3.1 Questions

1. Show that Nikg s equivalent to mfs?. Answers
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Understanding Concepts
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Review

Chapter 3

Understanding Concepts
1. Sketch a graph o show how the fist variabe i the st
below depends on the second one, and writ the corte-
sponding proportionality tatement.
(@) the gravitational field strength surrounding an
GOt e e st n g

5. What i the gravitationsl fieldstrength at a place
220 km above Earthissurface,the alttude of many
piloted space flights?

9. Siriusis the brighteststar in the night sy It has a
radius of 2.5 % 10 m and a mass of 5.0 x 10°* kg. What

is the gravitational force on a 1.0-kg massat is surface?

Siius B is a whie dwarfstar,in orbit around Siris,

with a mass of 2.0 x 10% kg (approximately the mass of

Sun), and a radius of 2.4 x 107 m (approximately
one-thirtieth of the radius of the Sun). Applying Inquiry Skills
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7.8 m/s [W] when the student trips and sldes horizon-
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The Nelson Physics 11 Computerized Assessment Bank includes 1500 questions, each
correlated to a specific expectation(s) in the curriculum and categorized to reflect the
Achievement Chart categories.




Are You Ready? and Unit Performance Task

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

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

\

Are You Ready?

Knowledge and Understanding

1. Figure 1 shows the motion of a car along a sraight rozd. The images are
taken at time intervals of 1.0 s. Describe the motion of the car using your
vocabulary of motion.

start sop
| |

Figure 1

4. Refer to Figure 4.

(&) Name all the forces on the diver at position A; at position B.

(b) Draw a sketch of the diving board with the diver on it, and label the
following in your diagram: tension in the board, compression in the
board, the forc of gravity on the diver, and the force of the board
acting on the diver.

(©) Which of the forces you Iabelled in (b)is @ non-contact force?
Explain how you can tell

5. The scale used t0 draw the two geometrc shapes in Figure 5 is

1.0.cm = 1.0 m. Determine the surface area of each shape.

6. The motion of thee cars, L, M, and N, are llustrated by the graphs in

Figure 6. Compare the times of travel and average speeds of the three cars

7. Calculate the slope of the ine and the area under the line on the graph in

Figure 7. State what the slope and area represent.

The rcketcanying the Mars PolrLander
was launched rom Earth in January 1989
The mission ofth Polar Lander was (o
Searh forwaler and posibe evidee of
of e trat mighthave xited on
Mars. A the 29014 Pola Laner vas
descending to Mars suface 15 monts ater,
Sometting went wong,endig the Polar
Landerscommunicaton wih arth.
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Figure 4
2. A playful dog runs along the path shown in Figure 2, Starting at A and fol-
Towing through all arrows. The distance from A to B i 16 m, and the dis- Inquiry and Communication Foruestond
tance from B1o C is 12 m. The totaltime the dog takes to go from A along 6. Four groups of students perform an experiment to determine the density
the path back 10 A again is 165 of aliquid taken from the same container. Table 1 gives the calculated den-
(@) State the compassdirection the dog is moving in each part o the run. sities from the four groups
(b) Determine the total distance traveled by the dog. (&) Which result s the most resonable for the density of a iquid deter-
(©) Whatisthe net displacement of the dog over the entire path. mined by such an experiment?
(d) Calculate the dog's average speed of motion. ® other three results ptable in this case.
(e) What is the dog's average velocity for the entire trip? Figure
o o uestons
tom Gow [ A T 5 T cT o
Density 0769/ L
(
9. You are asked to calculate the speed of a jogger that runs besides you along ~_ **
astraight track. Describe how you would perform an experiment to calcu- £
late the required quantity. g w
5 10. The results of a motion experiment can be communicated in various z [
forms, Given one form, as shown in Table 2 below, communicate the same »
Figure 2 resuls using the following other forms: i
(@) adescription
3. A"physics” golf ball, attached with a light strt ®) agreph ) M »
that flashes regularly with time, s (©) acalculation e s
dropped in a dark room from shoulder
height 10 the floor. Which set of dots rep- Table 2 Figure &
resenting the flashing of light in Figure 3 . . Tme@ [0t 20 [ 30] 4] 50 For question
would you obsérve in a photograph of the Dl =0
golt ball's downward motion? Explain . . . ) RN N N D
‘your choice. & 4
Making Connections £ )
. . . 11, Draw three dollar-size circles so they are spread out on a piece of paper. g
. . Within each circle, write one of these topic transportation safety, space 2
exploration, and sports applications. For each topic, write around the out- P ey snsn anayd
. . : side of the circe the physics concepts and other facts that you already e
. . ° know about the topic
Figure 7
Figures For question 7
Forces and Mation 3
Assessment
Your completed task will be:
sessed according (o the. U . t P rf -I- k
. . following criteria
Motion and Space Exploration The Task nit Feriormance [as
Your task will be to design a landing device of relatvely low mass that can make  Process.

Galileo and Newton, who led the way in understanding the relationship between
forces and motion, would be impressed by recent achievements in space explo-
ration. Humans have landed on the Moon, launched communication and tele-
Inthe

bodies in the solar system. Mars willlikely be
‘one of them. Robots and rovers have been sent to Mars to discover features that
must be fully understood before humans can land on Mars, However, the tech-
nological challenges of sending probes and robots to Mars are immense. I the
spring of 2000, a disaster occurred when the Mars Polar Lander (Figure 1) went
missing for reasons still not fully known. One assumption of the diseppearance
is that the Lander crashed into a sloped surface and tumbled onto its side,
making the communications system useless

Perhaps the Polar Lander was designed to land only on a relatively flat sur-
face. But whatever the reason for the failure, the costs were enormous and the.
need for a better design and more tests became obvious, These procedures are
just part of the process of

construction, and tests are carried out; a new problem arises, which identifies &
new need; design changes are mad to accommodate the new nee

In this Unit Task, you are expected to demonstrate an understanding of the
relationship between forces and motion and apply the skill of inquiry and com-
munication this unitand in other

Spinoffs

“The space exploration programs of the past half century have resulted in many
designs, discoveries, and innovations that have been applied to everyday life.
“These spinofs include freeze-dried foods, robotic tools used in industry, hard
plastics used i Velcro, Your

have spinoffs. For example, your ideas may be applied to create safer helmets for
Sports actvities o restraint systems for automobiles

atleast10m. The
“instrumentation’” carried by the device will be a raw egg (encased in a small
plastic bag in case the landing isn't“safe”) to simulate an actual instrument sent
to explore Mars. To simulate realistc landing conditions, the Lander should be
tested using three different drops, one to land upright on a hard, flat surface, one
toland sideways on a hard, fat surfece, and one to strike a ramp that simulates &
rigid hillice.

You will be expected to analyze the design, make modifications to improve
its performance, describe prectical spinoffs, and explain how the design can be
applied to other situations

Basic safety and design rules should be discussed before brainstorming
begins. For example, any tools used in constructing the device must be used
safely, and the tests of the device should be carried out in a way that ensures
absolutely no damage is done to people or furniture. Considering the Lander
design, no parachute should be allowed, and the ratio of the mass of the Lander
t0 the mass of the raw egg can be used to compare different landers.

Analysis

Your analyss should include answers to the questions belov:

(&) When dropped from rest, with what maximum speed vil the Lander crash
in

(6) From what height could the Lander be dropped from ret o land at the
same maximum speed on Mars? on the Moon?

(©) What effect would diferent surface kel found on Mars or the Moon
ave on the safe anding speed of your devie?

(d) Whatis the rao of the mass of your Lander to the mass of it cargo
(the egg)?

(¢) Why s this ratio 2 useful critrion?

(f) What other criteria can be used to evaluate the Lander design?

(g) How can your design be applied to the design of safety helmets for sports
and restraint systems for automobles?

() Create your own analyss questions and anser them

Evaluation

(i) How does your design compare to the design of other students or groups?

() Draw a flow chart of the process you used in working on this task. How do
the steps in your flow chart compare to the steps you would follow in a
typical motion investigation in this unit?

(K) If you wiere to begin this task agein, what would you modiy to ensure &
better process and a better final product?

+ Draw up detailed plans of the.
technological design, tests, and
modifications.

+ Choose appropriate materials
for the Lander,

+ Carry out the construction,
tests, and modification of the
Lander.

+ Analyze the process (as.
described in Analysis)

+ Evaluate the task (as described
in Evaluation)

Product
+ Submit the design and testing
plans of the Lander.
+ Demonstrate an understanding
the process of technological
design and related physics
concepts, principles, laws, and

+ Use terms, symbols, equations,
and I metric units correctly.

« Prepare a final product of the
Lander to be tested.
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Clear Criteria

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

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



Assessment Tools and Manageable Strategies

Assessment Planner for Science

Teacher. Grade: Term

Assessment Tasks* Selected from Unit Map Summary of Achievement Evidence
KnowledgelUnderstanding o5 | oreee Evaluaton Components Vieighing
o Hp

The Assessment Planner is a manageable tool >

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

give evidence of learning for each category
of the Achievement Levels Chart. The o
teacher can identify which learning
experiences are to be used for diagnostic,
formative, and summative assessment
purposes, which assists in identifying the
tasks that will be used for reporting.

U757 U0 L UoPN G002 &

Communication oFis | inoreee.

s | inoreer.

“some tasks may appear in more than
one box
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3.2 Universal Gravitation

cvr mas,with sttt the e of < Each Teacher’s Resource lesson begins with a chart that lists the

specific expectations being developed in the lesson. The evidence
of student learning and assessment tools used are referenced here.

Specific Expectations Addressed
Overall Expectations A. B
Specific Expectat

BACKGROUND INFORMATION AND ADDRESSING
ALERNATIVE CONCEPTIONS Related Background Resources

Aditional background nformation forthe teacher

was inroduced in
d print,video, CD-ROM, web sies.

s science nelson com

0ROM Mulimasia ot win szt vdeo i, Avsiabe Assessment Rubric 1: Knowledge/Understanding
o Conbdge Soenc s 54 il Road,Camonige. UK
CB1 3NN or wiw.csmedia demon co vk CRITERIA LEVEL1 LEVEL2 LEVEL4

s |+ Uses somo of hismer |+ Uses own words in

Diagnostic Assessment Master 2:
Accessing Prior Knowledge

Question My Answers at the Beginning My Revised Answers Near the
of the Uit End of the Unit

Tracking Sheet: Inquiry Skills

 Observe a manageable number of students at a time.

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

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

Pertrming | Awabzing, Most
Studentames itstng Planning an sterpreting. | Communicatng | Consistent
Recorting | and Braluating Achierement

The Nelson Physics 11
Teacher’s Resource
includes a variety of
ment tools for
diagnostic, formative,
and summative
evaluation including
rubrics, tracking
sheets, and self-
assessment checklists.

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

2001 Neho Assessment Tools AT-A7




