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April 29, 1996
Mystery Card I

Task Information
4th Grade

Physical Science
IIC2.2 Electricity can flow from one object to another, through
materials and through space.

Manipulative

To determine the student's knowledge of electrical conductors and
circuits :

Primary: Observing, Recording Data
Secondary Interpreting Data, Generalizing/Inferring

5 - 8 minutes

1 D-cell battery

1 battery holder

3 6" wires with alligator clips at each end
1 flashlight bulb

1 bulb holder

1 circuit card

Preparation:

The circuit card can be made by taping aluminum foil (heavy duty)

between two 4" x 6" or 5" X 8" index cards. You can use old folders
or poster board too. It is better to use colored index cards rather than

white because they are not as see through.
Punch holes for the terminals and label on one of the index cards. A
standard size hole punch is large enough.
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Index card #1

Cut a piece of aluminum foil large enough to fit over the top of the
four terminals. Heavy duty aluminum foil works the best.

Cut out the bottom corner of the aluminum foil so that terminal "C" is

not connected to the other terminals.
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April 29, 1996 2

e Tape the foil securely to the back of the index card with holes in it.

It is important to put foil over all of the terminals because it is visible in
each of the holes

e Be sure that you do not put tape over the top of the terminals or the
test card will not work properly.

Aluminum Foil N
\ tape
/ . e

Index card #2 L_—_i

e Tape the two index cards together on all four sides so that it cannot be
taken apart easily.
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A B @— tape
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* Connect wires, bulb, and battery to form an eleclnca] tester. (see
diagram on student task sheet)

» Be sure that all of the electrical testers and mystery cards are in good
working condition before students begin the task.

Extensions and
Modifications: Mystery Card 2 and Mystery Card 3
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April 28, 1996 1

Mystery Card
Task: At this station, you will be using an electric tester to determine
where electricity flows between circles on a mystery card.

Materials
1 electrical tester
1 mystery card

e e
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C D
Mystery Card

The diagram below represents an electrical tester.
& R

Directions .

1. Look at the electric tester in front of you and make sure that it looks like the
electric tester shown in the diagram above.

2 Touch the free ends of the wire clips together to see if your bulb will light up. If
it doesn't, please raise your hand to let the teacher know right away.

3. Touch circle A on the mystery card with one wire clip. AT THE SAME
TIME, touch circle B with the other wire clip.

4. Record your observations on the answer sheet.
Repeat steps 3 and 4 for circles A to C and circles A to D.

6. Answer questions 2 and 3 on the answer sheet.
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Answer Sheet

April 28, 1996 2

1. Describe what happened to the bulb when the circles were touched.

AtoB

AtoC

AtoD

2. Write a sentence that tells why the bulb acted the way it chd when both circle A

and circle C were touched.

3. Using the data you have collected, draw what you think the connections look

B

©
D

like inside the mystery card.
A
C
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April 29, 1996 1

Mystery Card 1 - Scoring Rubric
Maximum score - 10 points

1. Testing Mystery Card 6 points total

Standard: The student describes what happened to the bulb when each
connection is made.
Criteria:
A to Band AtoD
2 points nts if the student makes a statement describing that the bulb lit or
glowed
OR

The student makes a valid statement about complete circuits

e itis a closed circuit/not an open circuit

e the foil (wire) is connected/attached

e 1 point if the student states "it worked."

e 0 points if the student states that the bulb did not light or nothing
happened.

Ato C
e 2 points if the student makes a statement describing that the bulb did
not light or glow
OR
The student makes a valid statement about incomplete circuits
 itis an open circuit or the foil (wire) is not connected/attached
e 1 point if the student states "it didn't work" or "nothing happened."

e 0 points if the student states that the bulb lit.

2. Explanation for outcome of tests ' 2 points total
Standard: The student explains why the bulb did not light when A and C were
connected.
Criteria:

2 points for any valid generalization about incomplete circuits.
* A and C are not connected by foil (wire) under the card
e Itis an open circuit
e The foil (wire) is not touching/attached between A and C.
e 1 point if the student makes an incomplete or partial statement about
the mystery card.
e Itis not a circuit
e There is no foil (wire)
e Itis not complete
* 0 points if the student only restates observations made in question 1.
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April 29, 1996 2

3. Diagram 2 points total
Stand ard: The student makes a valid drawing based on his / her data from
question 1.
Criteria:

* 2 points for a drawing with 2 correct connections
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e 1 point for a drawing with one correct connection
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e 0 poinfs if the drawing is not based on student's data or is illogical or
inappropriate

*%% Evaluate the student's answer to item 3 in relation to the data recorded
in item 1. If the drawing is correct based on these data (even if the
data are not correct), credit should be given.

*%*%* No points should be given if the student connects any terminal w1th
terminal "C' and his/her data states that the bulb did net light up.

Highest possible score - 10 points
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Student ID Scoring Form - Mystery Card 1
Male / Female (circle one)

Circle the student's score for each question. Add the points for each question and
write the total score at the bottom of the scoring form.

1. Observation of bulb based on connection

AtoB 0 1 2
AtwoC 0 1 2
AtoD 0 1 2
2. Reason why A to C did not light 0 1 2
3. Mystery card drawing 0 1 2

Total Score
Total possible score - 10 points

Stadent ID Scoring Form - Mystery Card 1
Male / Female (circle one) '

Circle the student's score for each question. Add the points for each question and
write the total score at the bottom of the scoring form.

1. Observation of bulb based on connection

AtoB 0 1 2
At C 0 1 2
AtoD 0 1 2
2. Reason why A to C did not light | 0 1 2
3. Mystery card drawing 0 1 2

Total Score
Total possible score - 10 points




Student ID _ | DE - 20 Scoring Form - Mystery Card 1 #‘
Male / Female (circle one)

Circle the student's score for each question. Add the points for each question and
write the total score at the bottom of the scoring form.

1. Observation of bulb based on connection

AtoB

AtoC

©
AtoD @ 1 2
©

2. Reason why A to C did not light 1 2
3. Mystery card drawing @ 1 2
Total Score 2 9} S

Total possible score - 10 points

Student ID Scoring Form - Mystery Card 1
Male / Female (circle one)

Circle the student's score for each question. Add the points for each question and
write the total score at the bottom of the scoring form.

1. Observation of bulb based on connectioﬁ

AtoB 0 1 2
AtoC 0 1 2
AtoD . 0 1 2
2. Reason why A to C did not light 0 1 2
3. Mystery card drawing 0 1 2

Total Score
Total possible score - 10 points




ANSWER SHEET H ‘

1. Describe what happened to the bulb when the circles were touched.
AtoB the.  belbs ‘ﬂ' 7

AtoC wp "‘L ﬁ'fM‘?
e Ch‘}‘g.nf‘r ot ﬂﬁ;}z,lﬁ, '

AtoD Pwme_. ‘h’\'e-\i/ al™_ ©hre me

metal

2. Write a sentence that best describes why the bulb acted the way it did when both
circle A and circle C were touched. ‘

becage when bhnelnl  tachs metel
+  mokes gpomks

3. Using the data you have collected, draw what you think the connections look
like inside the mystery card.
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Student ID _IDE = 49 Scoring Form - Mystery Card 1 H

Male / Female (circle one)

Circle the student's score for each question. Add the points for each question and
write the total score at the bottom of the scoring form.

1. Observation of bulb based on connection

AtoB | o 1
AtoC o 1 (»
AtoD 0 1 2
2. Reason why A to C did not light @ 1 2
3. Mystery card drawing @ 1 2
Total Score (0 TS

Total possible score - 10 pdints

Student ID Scoring Form - Mystery Card 1
Male / Female (circle one)

Circle the student's score for each question. Add the points for each question and
write the total score at the bottom of the scoring form.

1. Observation of bulb based on connection

AtoB 0 1 2
At C 0 1 2
AtoD . 0 1 2
2. Reason why A to C did not light 0 1 2
3. Mystery card drawing 0 1 2

Total Score
Total possible score - 10 points




ANSWER SHEET T4
1. Descnbe what haapened to the bulb when the circ iwere touched.

AwBE _1he e

At C ’fh& MGWL LL‘.’ZQ___(

AtoD ,L)LA,_L_&? &{+Q (Ap

2. Write a sentence that best describes why the bulb acted the way it did when both
circle A and circle C were touched.

LecaWfe there both on Hhe
So. W@ Side

3. Using the data you have cdllected, draw what you think the connections look
like inside the mystery card.

A B
C D
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- Student ID |DE- 28 Scoring Form - Mystery Card 1 #3
Male / Female (circle one)

Circle the student's score for each question. Add the points for each question and
write the total score at the bottom of the scoring form.

1. Observation of bulb based on connection

AtoB o 1 @
AtoC o 1 @
AtoD o 1 @
2. Reason why A to C did not light 0 1 @
3. Mystery card drawing 0 1 @

§-

Total Score <
Total possible score - 10 points

Student ID Scoring Form - Mystery Card 1
Male / Female (circle one)

Circle the student's score for each question. Add the points for each question and
write the total score at the bottom of the scoring form.

1. Observation of bulb based on connection

AtoB 0o 1 2
At C 0 1 2
AtwoD 0 1 | 2

2. Reason why A to C did not light 0 1 2
3. Mystery card drawing 0 1 2

Total Score
Total possible score - 10 points




ANSWER SHEET
1. Describe what h@fc/nq 10 the bulb ‘when the cu'cles were touched.

+3

AtoB 9}\* ‘

anc _LN&re wWas No \x‘@h\’

AtoD T\ﬂé h%h\' (T 1A

2. Write a sentence that best describes why the bulb acted the way it did when both
circle A and circle C were touched.

had _no wile aang ‘o
C. 7 )

3. Using the data you have collected, draw what you think tie connections look
like inside the mystery card.

A
C D
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