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Introduction

Purpose

The purpose of this document is to provide
teachers, administrators, students, and
parents with samples of students’
performances that exemplify standards in
relation to the 1994 Grade 6 Science
Performance-Based Assessment Tasks, The
commentaries that accompany the samples
highlight selected tfeatures of the students”
responses and show how the scoring criteria
relate to students” work.,

Science Assessment in 1994

The Grade 6 Science assessment in 1994
collected information and reported on a range
of learning expectations. Three instruments
were used to collect information: the
achicvement test. asurvey of student
attitudes, and performarnice-based assessment
tasks. Provincial vesults for the achievement
test are available in the Assessment
Hiehliehts document. The performai.e-
based assessment component is the specific
focus of this booklet.

Selection of Samples

The samples of students” work selected for
this booklet were used for training markers
during the iy 1994 marking session of the
performance-based assessment. As such.
these examples ilfustrate the provincial
standards for Grade 6 science students at
three levels: the Standard of Excellence. the
Acceptable Standard. and Not Yet At the
Aceeptable Standard.

Confirming Standards

The initial work of confirming the standards
that would govern the scoring of student
performances was undertaken by a group of
cxperienced Grade 6 Science teachers on
June 25 and 26, 1994, Their task was to read
a large enough sample of student responses o
seleet those that exemplitied the ditterent
levels of performance. At the same time.
these teachers suggested adjustments to the
standard descriptions in the scoring guide.
where needed. and prepared specific notes for
use by group teaders during the marking
session. The Holistic Scoring Criteria are
given in Appendix AL

Fhese teachers hater served as group leaders
during the marking session. They used the
wlected examples to set the scoring
guidelines and to train teachers for the
marking session,

Marking

Teachers were selected for marking on the
recommendation of their superintendents,
Al markers were teaching Grade 6 Science
in the same school year that performance-
based assessment was administered. aind had
done so forat least two years,

Markers follow ed the agreed-upon standards
when scoring student responses. During the
marking session. cach marker scored a
student's response for probiem-solving shills
and communication skills. The overall
results are given in Appendin B.




General Description of the
Performance-Based
Assessment

Background

The performance-based assessment was
developed to assess students™ higher order
thinking skills in real-life problem-solving
situations. The tasks assessed aspects of
science that cannot be measured easily by
regular paper and pencil tests.

The activities allowed students to implement
a variety of strategies with hands-on
materials, and to collect information.
Students were asked to explain the strategies
they used and how they carried out these
strategies to solve problems. Their
responses provided another picture of what
they knew and were capable of producing.

—

Performance-based Assessment
Program Area Emphasis by Topic

Activity

Activity Name Topic
! Tree Trunk Living Things and the
Environment

2 Eeosystem Living Things and the
Mystery Ensironment

3 Leaky Faucet Mauer and Energy

4 Wiring a Train Matter and Energy
Station

b Musical Matter and Energs
Instramen

O Rockets, Ghiders. Barth, Space and Tie

and Kites

| ERIC

Learner Expectation
Observe a cross-section of a tree trunk
Infer age of the tree
Inter weather conditions during the lifespan of the
tree

Observe a model demonstrating interaction of
living things. including a predator/prey
refationship

Infer from evidence provided in the model

Collect information from a model of a leaky tap
Design an experiment and control variables in
determining the amount of water lost from the tap
Calculate. using multiple steps, total water fost
from the tap.

Construct a working model of lights, using
switches ina vanety of arrangements
Make drawings of models designed

Construct models to demonstrate variables
controtling frequency of vibrations,

Communicate procedures through drisw ings and/on
writing

Make measurements of wind speeds using simple
nstraments

Interpret datiand drics inferences about acnvites
mftuenced by wind speed




Sampling

Thirty-one schools were randomly selected
to participate in this assessment. From these
schools. 698 randomly selected students did
the performance-based assessment.

Administration

This assessment was administered by trained
assessors who followed standardized
procedures. The assessrmient consisted of six
real-life problems presented at six stations.
Each station consisted of:

* a stud :nt activity sheet listing the problem,
materials that could be used. and
instructions

o materials

Three circuits, cach with six stations, were
set up. A maximum of 15 students were
assigned to each session. This allowed five
students to work through the six activities at
each circuit. Students were given as much
time as necessary to complete the tasks.
Typically. between 12 and 2 hours was
needed for each student to complete the six
tasks. Students recorded all of their work in
a booklet.

The assessment took place between May 25
and June 4, 1994. The schools selected
provided excellent cooperation in making
space and tables available for this
assessment.

[




Samples of Students’ Performance

Activity I—Tree Trunk
PROBLEM STATEMENT:

Tom and Mary are holidaying at a cabin by a fake. One night stormy winds blow over a tree. As
they help their father and mother cut the tree into smaller picces. they notice gromth rings. Their
father tells them that they can determine the past growing conditions by looking at the trunk
cross-section. Their mother. who works as a forester with the government. told them that some
of the information the cross-sections of the tree could give them includes:

b the age of the tree—one ring equals one vear of growth

2. when the tree started growing

3. iPother living organisms lived in the tree

4. the types of growing conditions---there are wider rings i growing conditions were

good

Also, there wre many other things it could et them. Use the cross-section of the tree trunk to tell
about this tree,

YOU SHOULD HAVE:
I tree cross-section
I magnifving glass
I ruler

INSTRUCTIONS:

¢ Use the materials to find out as much as you can about this tree. Record your obseryations
and inferences in your Student Booklet. Answer the questions in your Student Booklet.

DEFINTTTIONS:

¢ Observing or making observations
Using the senses (smelling, tasting, seeing. hearine, and touching) to get information about
things or happenings where you are.

* Interring

Aninference s an explanation for an absersation Y ou gnve o reason for something vou
ubaerve.

O

ERIC
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This solution was scored “At the Standard of Excellence.”

Commentary
The responses indicate a thorough understanding of the problem. Extensive and accurate
observations are made regarding the number of rings and diameter of the tree trunk. The

conclusions drawn clearly show an understanding between observation and inference.

The miterpretations and explanations are logical and are communicated etfectiveiy.

Activity 1—Tree Trunk

Follow the instruction sheet at this station

1. Record your observations and inferences here.
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2.
—Tre,  4e€R..

How old is the tree and what year did it start growing? How do you know?
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3.

What were the growing conditions for the first ten years of the tree's life?
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4. How heaithy was the tree when it was blown over?
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What kind of tree was it and where did it probably grow?
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This solution was scored “Performance At the Acceptable Standard.”

Commentary

The task is understood. There are appropriate inferences drawn from observations although

some information is inaccurate. Any conclusions made are supported by observations and
inferences.

The interpretations and explanations are logically and clearly stated.

Activity 1—Tree Trunk

Follow the instruction sheet at this station

1. Record your observations and inferences here.

Observations Inferences
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This solution was scored “Not Yet At the Acceptable Standard.”

Commentary
The task is partially understood. An attempt is made to use observational skills, but there is little
or no clear division between observations and inferences. There is some indication of

incomplete and inaccurate conclusions possibly due to inaccurate observations.

The interpretation of information is not always clear, precise, or accurate,

Activity 1—Tree Trunk

Follow the instruction sheet at this station

1. Record your nbservations and inferences here.

Observauons

Inferences

~
b A ek Ul e
_J u% ,,J_Mt o h

J___ng_ﬁli__ma, ,mu B ) S
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2. Howold is the tree and what year did it start growing? How do you know?

3. What were the growing conditions for the first ten years of the tree's life?

S S S S AU S

. Al 7 .
—pe—— < gL - #

4. How healthy was the tree when it was blown over?

Vhe A AL ae 4 e
. do el s

5. What kind of tree was it and where did it probably grow?
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ctivity 2—Ecosystem Mystery

PROBLEM STATEMENT.
Kim and John are camping ncar Peter Lougheed Provincial Park.  They go for a walk to
the interpretive centre. There. a guide asked them to make observations of a miniature

ecosystem set up in a box and then tell what happened in this ecosystem. Help Kim and
John tell the story of what happened.

YOU SHOULD HAVE:

I rectangular kistory box

INSTRUCTICGNS:

« Help Kim and John tell the story by answering the guestions in your Student Booklet.

DEFINITIONS:

«  Observing or makiny observations—Using the senses (smelling. tasting, seeing.
hearing, and touching} to get information about things or events.

Inferring-—An interence is an explanation for an observation. You give a reason for
somiething you opaserve,




This solution was scored At the Standard of Excellence.”

Commentary

The task is analy zed and the problem is understood. Al inferences are clearly linked to

cach accurate and extensive observation. The sequencing of events is clear and the
inferences are supported by the observations. The inferences made retlect the kind of
environment in a wetland ecosy stem,

The observations and inferences are prect ¢ and the story line is connected in a logical
way. All components are included and linked effectively.

Activity 2—Ecosystem Mystery

Follow the instruction shect at this station

1.  Record your observations and inferences here

Observations ‘ Inferences

Pk Veohars deer tracks
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8. What kind of environment does this mystery box represent?

Give reasons to support yoi.r inferences.
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This solution was scored “At the Acceptable Standard.”

Commentary

The response indicates evidence of making observations and inferences concerning the
ecosystem. The observations are not extensive, but are appropriate. The sequence of
cvents and identification of the ecosvstem is clear but not always accurate.

The language used is appropriate and events are usually connected in a logical way.
Activity 2—Ecosystem Mystery

Follow the instruction sheet at this station

1. Record your obsnrvations and inferenzes here.

t

Observations Inferences
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2. Use your observations and inferences to tell the story of what happened.
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8. What kind of environment does this mystery box represent?

Give reasons to support your inferences.
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This solution was scored “Not Yet At the Acceptable Standard.”
Commentary

The task is partially understood. There is limited linkage between observations and
inferences. The sequencing of events is partially clear.

The words used are appropriate for an ccosystem. but many components are fmissing.
The connection between some events is not clearly expressed.

Activity 2—Ecosystem Mystery

Follow the instruction sheet at this station

1. Record your observations and inferences here.

Observations ‘ Inferences

?n/ﬁ/)g/ CMC'CS ’.

{ 'Q\b\m L
RONTY

2. Usc your observations and inferences to tell the story of what happened.
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Activity 3—Leaky Tap
PROBLEM STATEMENT:

Darlene is concerned about wasting resources in her home. She notices that a tap in the
storage room is dripping water into the sink. Her brother Tim tells her that it has been
dripping for the last 24 hours. Darlene thinks it should be fixed right away because itis
wasting energy and resources. Tim doesn’t think it is that important because not very
much water is leaking from the tap. Darlene thinks a lot of water will be wasted and

decides to do an experiment to show Tim how much water will be wasted in one day.
Help Darlene with her problem.

YOU SHOULD HAVE:

I bucket with a tap

I drip bucket

I bucket stand

=250 ml. measuring cup
F-500 ml. measuring cup
F-1000 ml. measuring cup
I stop watch

I ealeulator

INSTRUCTIONS:
o Designaway of finding the amount that was wasted in the past 24 hours.
o Start the drip by carcetully turning fully on,

o I water costs 5002 per fitre. how much money was wasted in 24 hours,
.

When you are finished. turn the tap off and pour the water back in the bucket.

Remember: You only have about 15 minutes to complete this activity,

16
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This solution way scored *At the Standard of Excellence.™
Commentary

f'he problem is analyzed and clearty understood. A successtul implementation of
strategy is evident and there is a logical sequence of mathematical steps. The answer is
within a reasonable runge and expressed correcthy in dollars and litres.

Al data and caleulations are organized togicadly with resulbts and explanations clearly
expressed. The information is accurate.

Activity 3—Leaky Tap

Follow the instruction sheet at this station

1. Describe the method that you used to find the amount of water coming out of the tap

what T dd [rsl wasS fern o the '('Qpa_nd
the. Stop. walch. A%tec the Trst minute
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2. How much water came out of the tap in 24 hours?
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3. If water costs 80.02 per litre, how much money was wasted in 24 hours?

Ty A pours 20\ L and 00O ml
S water s wasted, I waeke v osls,
19, 0R per L&ra Hc amovnt ot money
wasted woold be 3“.02, (not ncludin
e, amoont St mL was{;(j)

Check One
T used the calealator
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This solutior was scored “*At the Acceptable Standard."

Commentary

The problem is understood and a definite strategy is implemented to measure the water
and calculate the time. The answer is within a reasonable range and stated in an
acceptable unit of measure.

All interpretations and explanations are clearly expressed. The caleulations are accurate
up to the last step.

Activity 3—Leaky Tap

Follow the instruction sheet at this station

1. Describe the method that you used to find the amount of water coming out of the tap.

itk 3 it o 3 i
drierint g gt et

2. How much water came out of the tap in 24 hours?

QNG00 ml on 06 fliu . cowne .

3. If water costs $0.02 per litre, haw much money was wasted 1n 24 hours”?

(",
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This solution was scored “Not Yet At the Acceptable Standard.”

Commentary

Thep  blem is partially understood since a strategy for measuring water is evident.

There ..¢ some steps within the mathematical sequence that are missing and incorrect. A

unit ot time for water measurement is not uscd.

The information is partly complete, but contains some inaccuracies. The connection
between the caleubutions is not clear.

Activity 83—Leaky Tap

Follow the instruction sheet at this station

1. Describe the method that you used to find the amount of water commg out of the tap.

;H;m /mwm.u( m/x M

2, How much water Lume out of the tap in

2.3 5 8L camd w}q,g by e

3. If water costs $0.02 per litre, how much money was wasted in 24 hours?

$ 4129200

Check One

1 used the calculator

__{. Yes No

19
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Activity 4—Wiring a Train Station
PROBLEN STATEMENT:
Joe and Hilda are making buildings tor their train set. The train station has a room with
two lightbulbs and o switch Find way s to hook up the light bulbs and the switeh.
YOU SHOULD HAVE:
I tram station house with a bulb in cach of the two rooms and one switch in a doorw ay
O wires und clips
b battery pack
INSTRUCTIONS:
* Answer the guestions i vour Student Booklet,

* Disconnect the wires after completing this activity .

0 o

Sy




This solution was scored “At the Standard of Excellence.”
Commentrary

The 1esponse indicates a thorough understanding of how electrical circuitry is designed.
An efficient and workable strategy is implemented, which supports a qualified solution.

The diagrams. with labelling, are clear and easy to understand. All of the circuits are
workable, accurate, and complete.

Activity 4—Wiring a Train Station

Follow the instruction sheet at this station

1. Wire the train station so that one light can be turned on and off by the awitch, Draw a
diagram showing how you wired the train station.

w '}re

\\\Q\\‘\

2. Wire the train station so that both lights can be turned off and on by the switch. Draw
a diagram showing how you wired the train station.

W'\f{

Q o
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3.  Are there other ways to wire the train station? Draw them.




This solution was scored “At the Acceptable Standard.”
Commentary

The response indicates an understanding of the problem because there is evidence of

purposeful circuits. A workable strategy is developed that supports an appropriate
solution.

The partially labelled diagrams, showing several circuits that work, are easy to
understand. An organized system is used to display the information.

Activity 4—Wiring a Train Station

Fcllow the instruction sheet at this station

1. Wire the train station so that one light can be turned on and off by the switch. Draw a
diagram showing how you wired the train station.

9. Wire the train station so that both lights can be turned off and on by theqswiu:h. Draw
a diagram showing how you wired the train station.




8.  Arethere other ways to wire the train station? Draw them.

This Sy the

T hiqhts never
] / Yurm of¢
/
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This solution was scored “Not Yet At the Acceptable Standard.”

Commentary

The task is partially understood. There is one circait that works which res cals evidence

of a plan.

The data is Himited. One dicgram is complete and the other has missing details. The
diagrams are casy to understand without labelling.

Activity 4—Wiring a Train Station

Follow the instruction sheet at this station

1. Wire the train station so that one light can he turned on and oft by the switeh

Diraw A
dingram showing how you wired the train stauon.

~—. —_

T = _ N

N7

.‘ \\L 7
]
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2. Wire the trn station so that both hghts can be turned off and on by the switeh. Draw

# diagram showing how you wired the trnn station




Activity 5—Musical Instrument

PROBLEM STATEMENT:
Tasha wants to build a simple string instrument using materials she can find around the
house. How could she build an instrument?
YOU SHOULD HAVE:
| peg board
10 wooden pegs
I bag with assorted elastic bands

4 pieces of wood
| ruler

INSTRUCTIONS:

¢ Use these materials to build a stringed musical instrument that can make three
different sounds.

o Answer the questions in your Student Booklet.




This solution was scored “At the Standard of Excellence.”
Commentary

The task is completely analyzed and understood. An efficient and workable strategy is
developed through the use of a logical and thorough approach. There is an efficient use
of variables. The instruments are designed so the sounds can be altered.

The diagrams and descriptions are clear, logical, and complete, with precise reference
made to the use of materials. The information is easily followed.

Activity 5—Musical Instrument

Follow the instruction sheet at this station

1. Draw diagrams showing what your string instrument looks like and describe how it
makes different sounds.

_Ber
®.-p,
o ol
I~ elastie band
R -0,

- Pa(g Lc“rd

%MW&WM ot Saamed

3444,‘,\&(4,)1,%_4”4
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4. Lising any of the matanals, haw many different wayy cun you vlinngs the sound of vour
wmstrumaent” For auch of your solitions draw v dingran sl deseribe how g henged
the instrument to make different sounds.
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This solution was scored *‘At the Acceptable Standard.”

Commentary

The task is understood. A musical instrument is successfully constructed which can alter
sound. A workable strategy is developed.

The diagrams are mostly complete and labelled. The interpretations and explanations are
clear and complete.
Activity 5—~Musical Instrument

Follow the instruction sheet at this station

1. Draw diagrams showing what your string instrument looks like and describe how it

makes different sounds. . F\o%
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2. Using any of the materials, how many different ways ean you change the sound of your
instrument? Kor each of your solutions, draw a diagram and describe how you changed

the instrument to make different sounds.
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This solution was scored “*Not Yet At the Acceptable Standard.”
Commentary
The task is partially understood but no inferences are made.

The diagrams and descriptions are limited and incomplete and diagram labels are missing.

Activity 5—Musical Instrument

Foliow the instruction sheet at this station

1. Draw diagrams showing what your string ir. :trument looks like and descrihe how it
makes different sounds.

2. Using any of the materials, how many different ways can you change the sound of your
instrument? For each of your solutions. draw a diagram and descnbe how you changed
the inatrument to make different sounds.

I .\9&1 (\\r 73“ e, 6\!1'-1 rhr)v(’(\mm ('Leyf
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Activity 6—Rockets, Gliders, and Kites

PROBLEM STATEMENT:

Peter and Jane are interested in things that flv. They enjoy faunching modet rockets,
flving ghiders. and tlyving Kites. On a Satarday afternoon. Peter and Jane. and their
parents go to a targe field. They use a wind speed indicator te .neasure the wind speed.
They do this because the wind speed is different in various parts of the field. They use a
wind speed chart to choose flyving activities most suitable to the wind conditions, Which
of the tlving activities can they do on this day?

YOU SHOULD HAVE:
I fan with speed set at high
b map outhined with masking tape show a ficld that is 300 metres long
I wind speed indicator
P wind speed chart for different thving activities
INSTRUCTIONS:
* The masking tape shows where the tield is located.
*  The tun simulates the wind blowing over the fictd—-turn the switch to high (3),
*  Which fhving activities can Peter and Jane do sately ?

* Turn the tan off when vou are finished.

Activity Wind Speed Range
Model rocketry Oto 5 km/h
Ghder tlyer 6 to 14 km/h
Kite thying 1510 35 km/h

RN



This solution was scored “At the Standard of Excellence.”

Commentary

The problem is analyzed and clearly understood. A detailed plan is established and
ditferent locations are tested. The conclusions reached are exact for the wind speeds
recorded from different areas of the field.

All interpretations and the explanations are clear. coherent. and logically connected. The

data is presented in an organized format.

Activity 6—Rockets, Gliders, and Kites

Follow the instruction sheet at this station

1. De scnbe how you used the wind speed indicator and what information it gave you.
When the (ndicator v s Gs Close o gxNabie the

u/ds;xcd —war 0bot QO kem/h. 2lhen the
andicatar DS A" ol tuar elowd o the .

| T nd_gpczd_ wdonf chautts km/hand. when i was
nthe puddle the wind speed wmrs theut 1Qkm/i,

D’le wirnd speed ‘Ndicotir_Fold e that kite .
f ltjm umx_bﬂ"’ _lb/_b.‘ﬁn ._QLfﬁ_Lfa&_fo...fhg. (:g.n_
Lar. um:i) 1der Loy ng. '\IO&Fb.fiJ_'aibL’ d&_
of the -Pne“(ur +ob QL'IL{ thet rmodle f‘O(JCGfr}z CWIAY
bc_ﬂ aonthe. Fa-f,hldc.oflbﬁ FeHlortablel). .

2.  Which flying activities can Peter do on this day and where they can be done? Give your
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This solution was scored ‘At the Acceptable Standard.”

Commentary

The task is understood. The answers indicate that a strategy is developed which
supported appropriate conclusions.

The interpretations and explanations are organized, clear, and coherent. The ideas are
logically connected.

Activity 6—Rockets, Gliders, and Kites

Follow the instruction sheet at this station

1. Describe how you used the wind speed indicator and what information it gave you.
T vsed thewindspeed indicator do best w
- 4 ustd Thewi/nd spe

highest wind speee was 34 qove e sofacemadioron

2. Which flying activities can Peter do on this day and where they can be done? Give your
reasons.

R LY _cuhxji_iu_.ibg could have done vould be_
Madel rocketr u.'_ﬂgm; and hije 15«.%.7/'73. o
V'ea$or? § ' 4heee are becouse iheuc auld..”y

rockets Shm wind spead and the hghest speed 15 154"
a0 JSAJ&L}. !_.QRLMLGIIJLE}LA}_‘Q_QQL_LL‘[@ML .
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begoavse b doker |5 $a 35 ke wind speed - woy /s
be yery steong if the wind speed (s oaly 151620,
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This solution was scored “Not Yet At the Acceptabie Stundard.”
Commentary

The task is partially understood because the purpose of a wind speed indicator is
recognized. The conclusions are not necessarily connected to a strategy.

The explanations are not too clear and data is limited.

Activity 6—Rockets, Gliders, and Kites

Follow the instruction sheet at this station

1. Describe how you used the wind speed indicator and what information it gave you.

2.  Which flying activities can Peter do on this day and where they can be done? Give your

A5

7 BEST COPY AVAILABLE




O

Aruitoxt provided by Eic:

|

ERIC

Observations Regarding
Students’ Skills and
Knowledge

Students who participated in the
performance-based assessment were
motivated and stayed on task for up o
o and one-halt hours, Most students
required approximately three to five
minutes to read cach problem and decide
upon a strategy to solve it, Students
were reminded it should take
approximately 15 minutes to complete
cach station. Those who were having
difficulty getting started were
cneouraged to move on to another
station,

Atsome of the schools, students who

had not participated in the assessment
wanted to know it they could at a Lauer
date.

The following is a deseription of what
students could do. followed by a
discussion of arcas tor improvement,
[Information from the descriptive scoring
results (see Appendiy C) was used to-
this analysis.

What Students Could Do
Activity One—Tree Trunk

When making observations of the cross
section of the tree trunk, 3 out of 5
students could make 3 or more
observations. Two out of five students
made appropriate imferences, When
caleulating the age trom the number of
growth rings. 7 out of 10 students were
aceurate to £ Svears. About I out ol 3
students made appropriate inferences

RIY

about the health and growing conditions

of the tree and almost all students could

provide a location in which the tree ~-
nmight be tound.

Activity Two—Ecosystem Mystery

The majority of students could make
three or more appropriate observations
from the mystery sample. About 3 out
ol 5 students made appropriate
inferences. The students who made
appropriate inferences clearly identified
observations and inferences. Most of the
students were able to predict the direct
circumstances of the mystery using the
stated observations. The majority of
students attempted to provide a story ina
logical time sequence. Students used the
appropriate language in describing
cnvironmentad situations and 9 out of 10
students used @ written response format.
Three of five students used effective
problem solving skitls and one halt of
the students™ communication was scored
at the acceptable standard.

Activity Three—Leaky Faucet

Approximately 3 out of 5 students
measured volume of water fost in a unit
of time and collected water for a period
of one minuwte. One quarter of the
students caleutated water Toss for 4
minutes which provided more accurate
data for turther calculations. Almost 3
out of 4 students attempted to caleutate
the water loss over a 24 hour period.
This suggests students have an
understanding of a controlled experiment
that would constitute a “fair test.”™ The
nrgjority of these students used the data
to determine the amount of water fost
and the resultant cost. About 2 out ot 3
students were able to caleutate a corret
response,

&
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Activity Four—Wiring a Train
Station

Atmostall students v e able to
demonstrate a completed circuit. Two
out of three students were able to
develop a workable strategy using a
switch to conneet and test the ditferent
lights while approximately 1 out ot 7
students completed the initial circuit
without a switch. Approximately one-
halt of the students correetly labeled the

diagrams to help explain the workings of

the circuit. Over 704 of the students
used acceptable problem solving and
communication skifls to meet the
requirements of the problem

Activity Five—Musical Instrument

A Targe majority of students ereated
three or more sounds with 70¢¢ using the
coneept of differing lengths of bands to
create these different sounds. About
2000 of the students showed evidence of
appropriate use of the ditferent types of
bands o produce different sounds.
About one third of the students used a
bridge appropriately to produce ditferent
sounds. The majority used diagrams
with a written description for the task.
About 75% of students used effective
problem solving strategies and 3 out of 5
were able to communicate this
information logically and clearly .

Activity Six—Rockets, Gliders, and
Kites

Approviniately 2 out of § students
measured wind velocity in one location
only and 2 out of 10 took measurements
in three locations. Most students only
took one measurement in a location,
Seven out of twenty students aceurately
mterpreted the information to decide

which outdoor activities were possible in
different wind situations. The majority of
students communicated the information
appropriately and clearly. Approximately
one-half of the students used effective
problem solving strategies and 2 out of 3
communicated the information clearly.

Areas for Improvement
Activity One—Tree Trunk

Although students made appropriate
observations and inferences, most were
unable to distinguish between them,
Students demonstrated this confusion by
histing observations as inferences and
inferences as observatons, Many
inferences were not connected o
observations. Students need to realize
that good observing requires them to
aather information with all the senses.
then study the observations to draw
inferences. When predictions are made
in open-ended problems, assumptions
about the environment must be included
in the explanation. About 3 out of 5
students did not communicate
information fogically and clearty.

Activity Two—Ecosystem Mystery

Students need to make caretul
obseryations to determine togical
sequences of events so appropriate
inferences are made. Tmportant
components of the story were
overlooked as sequencing was not
appropriate or was missing. The
fanguage of science was not used
appropriately in almost halt ot the
sample. The concept of an ecosystem
where several species interact was not
identiticd. Students did not suggest that
the arca could be awetland ceosystemor

[}
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that there could be evergreen trees
growing in the region. Only 3 out of 20
students used all of the observations
effectively within their story,

Activity Three—Leaky Faucet

The majority of the students had
difficulty with multi-step mathematics
and converting from one unit of
measurement to another (i.e.. ml. o
fitres and minutes to hoursy. In some
istances students used an unrealistic
time frame for selving the problem,
About 2 out of § students had ditticuty
caleutating the volume for a 24 ho..,
period based on the volume measured
for 1 to 4 minutes. There were very fow
students who used diagrams to support
the written response. Of the students
using a caleulator for this guestion, only
P out of 4 students used them
appropriately . Many student answers
were caleulated to unrealistic
proportions.

Activity Four—Wiring a Train
Station

Many students were not able to construct
or could not remember how te construct
a parallel circuit. Students need to know
how clectricity travels through a wire in
aclosed circuit and how short circuits
occurin their model. Diagrams were
used to represent student constructed
circuits and were not used for planniny
purposes. There were numerous
students using diagrams which would
short cireuit it used mea real lite
sttuation. Tewas obvious that many
students were unable to troubleshoot and
correct the diagrams, B these cases the
switch was used m areverse numner that
tvwhen the saoich was open the crrcui

wis complete but when the switch was
closed a short circuit developed and the
lights would go out. Two out of five
students were either unable to connect
series cireuits correctly or did not
attempt a series cireuit.

Activity Five—Musical Instrument

This activity was well done by students.
however many students did not
effectively use all of the variables at
their disposal. Approximately | out of 4
had difficulty with problem solving and
2 out of 5 students” interpretations and
explanations were unelear, incomplete or
imaccurate. Many students provided
confusing diagrams which may have
added to their difficulty when explaining
how different sounds were produced. A
students were given more materials than
they needed to construcet the musical
instrument. some students attempted
more complex constructions that did not
perform as well or not at all.

Activity Six—Rockets, Gliders, and
Kites

Many students did not recognize the
need to cheek wind conditions in three
locations in order to determine which of
the fiving machines or activities would
work. Less than one pereent of the
students used graphs. charts of tables to
help with communicating the
information and less than 3 percent used
dragrams. Preparation of charts or
araphs will help students to focus and
draw inferences and conclusions, When
students make predictions in open-ended
problem-solving situations, assumptions
they make about the situation shoukd be
motuded i ther explanation

fa A"‘
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Appendix A

Science Holistic Scoring Criteria

Level

Problem Solving/Inquiry

Communication

3

level of
Excellence

—Analyzed and readily understood
the task

—Developed an etficient and
workable strategy

—Strategy implemented effectively

-=Strategy supported a qualified
solution

—Appropriate application of critical
knancledge

—Appropriate. organized. and
cltective system for display ot
information or data

-~Display of information or data was
precise. aceurate, and complete

—Interpretations and explanations

fogical and communicated
cffectively

2

Acceptable
Standard

—Understood the task

-=Developed a workable strategy

—Strategy inferred (some evidenee)
but not always clear

----- Strategy supports appropriate
solution

—Evidence of application of critical
Anowledge

—-Appropriate. organized svstem for
display of information or data

—Display of information or data is
mostly precise. accurate, and
complete

—Interpretations and explanations
logical and mostly clear

l

Does Not
Meet the
Acceptable
Standard

-—Partially understood the task

-—Appropriate strategy some ol the
time

—Possible evidencee of a plan, but
not clear

-—Partial connection to appropriate
solution

—=Partial evidence of application of
critical knowledge

-—=System for display of information
or data may not be clear or
cffective

—Display of information or data was
somewhat precise. accurate, and
complete

------ Interpretations and explanations
somewhat clear

0

Insufticient

—Misunderstood the task
~Inappropriate. unworkable strategy
-No evidenee of carrying out a plan

No connections to solution
No evidenee of critical know ledge
Biank

—Disorganized system for display of
information or data

~Display of information or data was
not precise. aceurate. or complete

~Irterpretations and explanations
not clear

Blank
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Appendix B

Percentage of Students at Each Level
These provincial results show the pereentage of students demonstrating the difterent
levels of performance for problem-solving and communication skills.
Performance Activity
Level 1 2 3 3 D) 6
3 6.2 15.0 13.3 327 256 250
Problem Solving 2 9.6 445 9.2 N 495 293
} 43.0 372 569 256 231 428
0 1.2 3 10.6 36 1.8 20
3 12.3 14.1 9.4 27 N9 AR
Communication 2 0.6 RENY 185 40.8 41.5 423
| 49.5 404 433 212 N4 NN
0 7.7 1.9 2N s P12 302
3 Levelof Excellence 1 Not Yet At the Aceeptable Standard
2 Aceeptable Stundard 0 Insutticient
41




Appendix C

Science Descriptive Coding Criteria

Activity 1—Tree Trunk

Implementation

5.0%
15.4%
18.6%
21.3%
18.9%
19.8%%

0.5%

13.3%
23.9%
21.5%
17.9%
12.3%

9.7%

0.8%

Solution

12.0%
16.8%
49.2%

21.5%

Question

18.5%
4924
26,06

5.7

Question

16.0%
49.5%
20.7%

4.1

O

LRIC

no response

at least 1 observation

at least 2 observations

at least 3 observations

at least 4 observations

more than 4 observations

any other appropriate response

no response

at least 1 supported
at least 2 supported
at least 3 supported inferences
at least 4 supported inferences
more than 4 supported
inferences

any other appropriate response

inference
inferences

HO response

age is correct (5 years)

age and year are correct (£
years)

any other appropriate response

19

No response

Appropriate response
appropriate supported response
any other appropriate response

3

no response

appropriate response
appropriate supported  response
any other appropriate response

Question 4

12.3%
69.6%
11.3%

4.4%

no response

appropriate response
appropriate supported response
any other appropriate response

Communication SKills

C

/

~~

G

/

~ o

<~

1.
38.

46.3%

no respons

obseivetions and inferences are
integrated

observations and inferences are
separate

Activity 2 Ecosystem Mystery

Implementation

1.7%
4.1%
11.0%
26.0%
26.5%
26.9%

14.7%
13.0%
14.2%
21.0%
19.7%
16.2%

Solution

no response

at lTeast 1 observation

at least 2 observations

at least 3 observations

at least 4 observations
more than 4 observations

no response

at least 1 supported
at least 2 supported
at least 3 supported inferences
at least 4 supported inferences
more than 4 supported
inferences

inference
inferences

Question |

52.0%
0.3
16.3¢¢

NO response
wet area
notawet dared




43.9%
44.3%
10.6%

74.3%
S5.1%
19.1%
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7.6%
195
73.74

6.8
18.5

59.6%
12.9%
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Solution

Question 2

no response
trees in area
no trees in arei

No response
evergreen trees
no evergreen trees

Activity 3--Leaky Tap

Implementation

NO response

collected fess than 1 minute
collected for 1 minute
collected tor 1-2 minutes
collected for 3— minutes
collected for more than 4
minutes

any other appropriate response

no response
measured per unit time
did not measure per unit time

no response

measured time per unit volume
did not measure per unit
volume

Question |

NO response

measurement is reasonable (<t

109

measurement is reasonable
(107 > < 200¢)
meastrement is reasonihle
{2070 > < M)

Question 2

no I'C\PUH\U
caleulation for 24 hours s
correct (<t 1HF )

14.8%

+.5%

calculation for 24 hours s
correct (minor error)
any other appropriate response

Question 3

61.9%
12.7%
18.9%

6.5%

no response

calculation is correct
calculation is correct (minor
error)

any other appropriate response

Communication Skills

5.9%
93.5%
(.5%

18.8%
27.8%
53.3%

99 .44
(0
0.5¢

32.4%
2.4.24%

43.3%

no response
written response
no written response

no response
calculations complete
calculations not complete

no response
diagrams are appropriate
diagrams are not appropriate

no response

used caleulator appropriately
did not use caleulator
appropriately

Activity 4—-Wiring a Train Station

Solution

Question |

10.9¢¢
6340
1840

8.0

NO response

working light with switch
working light without switch
any other appropriate response

(Question 2

R7.30,
3.0
4.2

4.7

NO response

paratiel cireut ccomplete)
parallel cirewt (partial)

any other appropriate response
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FO.4%
63.5%
9.4
7.0

NO response

series circuit (complete)

series cireuit (partial)

any other appropriate response

Communication Skills

3.0%
45.2¢¢
49.6%

12.1¢
14.4¢
71.6%

Activiry 8

Strategy

3.0
41.3¢¢

10.9¢¢
293¢
12.3¢

2.9

NO FENPONSe
diagrams with lubels
dragrams without labels

no response
diagrams with svmbols
diagrams without symbols

Raockers, Gliders, and Kires

NO FCSPonse

ok measurcments in at least |
place

ook measurements in ut least 2
places

100k measurements in at feast 3
places

ook measurements in more
than 3 places

any other appropriate response

Implementation

4.5%
N1

3.0

6.2

hl ll(

Solution

3.2
30,5
21.9¢
3. 3%

1.8

NO response

took at least F measurement per

place
ook at least 2 measurements
per place

took more than 2 measurements

per plucc
any other appropriate response

no response

can thy one machine
can thy two machines
can {1y three machines
any other response

Communication Skitis

8.8
0.5

0.2
VY54

0
0y

96.5¢%
2.7
0.3

Y8.6
0.5

¢

no response

used chart/table/list
appropriately

did not use chart/table/list
appropriately

NO response

used a graph appropriateh
did not use a graph
appropriately

NO TCNPONSe

used a diagram appropriately
did not use a diagram
appropriately

NO TeNPONSe

used a4 written response
appropriatehy

did not use a written response
appropriately

NO response

used other methods
appropriately

did not use other methods
appropriately

Activity 6 - Musical Instrument

Strategy

i
i

o
it

O.R
AR
2().3’1

2.0
sS4 .3

3789

44

(Implementation)

Nno response

uses different lengths
appropriately

does not use ditferent lengths
appropriately

no response

uses difterent types
appropriately

does notuse different 1ty pes
appropriately

NO TCSPONse
uses bridge appropriatehy




2.3% does not use bridge 77.6% no response

appropriately 20.6% uses different types
appropriately
C 1. 4% does not use different types
Solution . _ %
appropriately
Question | 64.9% no response
. 33.4¢% uses bridge appropriately
:'“(f O response .24 does not use bridge
2.3¢% instrument that makes at feast | appropriately
sound
8.3 instrument that makes at least 2 ) o
sounds Communication SKills
57.3¢ instrument that makes at feast 3 .
sounds I1.8% noresponse
. QU . . N . N
2%.0¢¢  instrument that makes more +2.8% d‘_“:-‘h““-‘ W !‘h lubels
than 3 sounds 44.3¢  diagrams without label
17.1% noresponse
1 ]
Question 2 38.3¢  description tor cach instrument
s o change
~-‘)-’ ¢ O Tesponse 34.3¢%  some description for instrumant
O8.8¢ uses different lengths changes
L appropriately 0,44 no description for instrument
4.8 does not use difterent fengths changes
appropriately

ERIC T

Aruitoxt provided by Eic:




