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introduction

This collection of tasks was produced as part of the New York State
Alternative Assessment project (NSF Grant ESI 9154506). Separate
collections were assembled for use at grade 4, grade 8, Earth science, and
biology. Some of the tasks are in a manipulative skills format (where
students manipulate objects, and/or equipment), and some are in a paper
and pencil format (often including diagrams, graphs and/or data tables).

Another product of this assessment grant was the Alternative
Assessment in Science: A Teacher's Guide (Reynolds, Doran, Aliers, &
Agruso, 1996). This guide was designed to provide teachers and
supervisors with background information, procedures, and examples in
developing alternative assessment tasks in science.

These resources were produced by the staff of the project and
hundreds of New York State teachers who wrote, trial tested, and revised
the tasks included in the Task Collections and the Teacher's Guide. The
Teacher's Guide was intended to provide the general background and skills
appropriate for elementary, middle, and high school teachers of science,
while the Task Collections provide a set of examples for teachers to try
and to modify as best fit their teaching situations.

Recommended Use

These two documents can be used in professional development
workshops at the school building, district, regional, and/or state levels.
The Teacher's Guide and the Task Collections were designed to be used
together. The former provides general background and procedures for
developing and trial testing tasks; while the latter provides a sample of
tasks, designed for a particular grade or subject, that have been developed
and trial tested with students.

We have found that everything takes longer than one initially thinks.
This is especially true when teachers are expected to try some tasks with
their students between separate sessions of the professional development
activity. Be sure to allow enough time for each stage of the planned
workshop and enough time between the stages.

While the Guide and the Collections were designed to be read and
used by individual teachers, some sections could be presented via
overheads of key visuals or sections of text and guided practice on
applying some small set of skills (e.g. writing rubrics).



Structure of Task Packets

On the following pages you will find the tasks that have been
developed for Grade 8. Each task includes several parts that may be used
by teachers, students, or scorers.

The structure of each task collection is as follows:

A. Task Information Sheet (blue - for teachers)
B. Student Task Sheets (white - directions, questions, and
space for student's written responses)
C. Scoring Rubric and Scoring Form (yeliow)
D. Samples of scored student booklets (white)
Each part will be described briefly in the following section.

Task Information Sheet

The Task Information sheet includes descriptions of the task in
terms of grade level/subject of recommended use, content reference
from the relevant syllabus or learning standards, format and purpose of
the task, as well as skills assessed in the task. To help a teacher plan
and prepare to use a task, this sheet also includes time for
administration, materials needed to perform and prepare the task for
administration, as well as detailed directions for the preparation of the
task materials. |If there are any potential safety issues they are noted,
as well as possible extensions or modifications of a task. Lastly,
when appropriate the credit / source of the assessment task is listed.

A more detailed description of each of the parts of the task
information is presented in the following section. It is presented in the
same format as it will appear in each of the task packets.
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Task Title
Task Information

Grade/Subject: The grade level or subject for which the task was designed to be
used.

Content: The Content listing specifies the subject matter or the particular knowledge
area that is covered by the task., with detailed references to the related
section of the relevant state syllabus.

Format: The Format of the task describes the general method of assessment. The task
may be paper and pencil, or it may be a manipulative task in which students work
with objects or equipment.

Purpose: The statement of Purpose indicates the detailed outcome the author(s)
intends to be assessed by the task.

Skills: Identifies the skills students need to use in order to complete the task. These
skills have been taken from lists included in the related syllabus.
Primary: _ The skills which are the predominant ones used by the

students.
Secondary: Other skills required for successful performance in the
task
Time: The approximate Time required for student completion of the task

Materials: Materials needed for per student to complete the task. In addition are a
list of materials used by the teacher in preparing for the task.

Preparation: Some of the tasks have detailed teacher directions which give
information on assembly and set up of materials and further
Preparation instructions.

Safety: Any potential Safety issues which may arise about the task or the use of the
equipment and materials are noted here.

Extensions/Modifications: Suggestions for minor changes to directions
and/or materials that shift the focus of the task or provide a different amount
of help or support for the student completing the task are included here.

Credit/Source: Some tasks may have been modified from different sources. In this
section appropriate credit is given.



tudent Task Sheet

The student instructions and answer sheet provide detailed
directions on what the student is to do in order to perform the task and
respond appropriately Some task sheets are quite open ended and require
much insight, interpretation, and creativity on the part of the student.
Others are more structured and clearly describe the procedures which the
student is expected to follow. By looking at the statement of purpose
from the task information sheet, and knowing one's students, a teacher
can decide which style would be most appropriate. The student answer
sheet is part of the task sheet. The structure of the answer sheet is
determined by the style of student directions. Some of the tasks have
integrated directions and answer sheets, (all in one package), while other
tasks have separate student directions and answer sheets (and are so
labeled). Considerable space is provided for student's written responses.
This is what is rated or scored by the teacher.

Scoring Rubric _and Scoring Form

The next section of the task collection includes the Scoring Rubric
and Scoring Form. The development of these is described in detail in
Chapter 4 of the Teacher's Guide. The scoring rubric provides detailed
information on how to rate each student's responses. The rubric includes
the performance standards, criteria for awarding points, and sample
acceptable answers. For each task a sample scoring form is provided to
facilitate the rating of individual student's performance. This scoring
form briefly identifies each question and provides numbers to circle
(corresponding to the points possible for that question) and space to
indicate the total score earned by that student.

Scored Student Responses

For most tasks we have selected three student's work as part of the
task packet. We selected tasks that illustrate excellent, adequate, and
minimal levels of performance. Each student response sheet has an
accompanying scoring form, with the points earned. One can see which
responses earned the low, medium, and high scores.



Task Collections

Listed below are the titles and a brief .description of each task
included in this task collection. The tasks are assembled in two sections;
manipulative tasks, and paper and pencil tasks. More information about
each task is included on the Task Information Sheet (blue pages) at the
beginning of each collection.

Grade 8
Manipulative Tasks:

Acid and Base Testing:
Students plan and carry out an experiment to determine which of three (3)
solutions is acidic, basic or neutral.

Acid Precipitation:
Students determine the level of acidity of five (5) solutions representing water
collected in March 1993 from sources around N.Y. State and infer causes.

Changing Ramp Heights:
' Students measure and compare the distance a rolling ball moves a plastic cup
when the ball is released from different heights.

Chemical Changes:
Students experiment to determine what evidence indicates that a chemical
change is occurring.

Density of a sinker:
Students determine the density of a sinker by measuring its mass and volume.

Height of Bounce:
Students measure the height that a ping pong ball bounces when dropped from
several different heights and predict for other heights.

Probing Under the Surface:
Students use a measuring stick to infer the shape of the inside bottom of a box.

Rate of Solution:
Students determine factors which affect the rate of solution.

Sand in Bottles:

Students measure the speeds that bottles containing different amounts of sand
will roll down a ramp and predict for other botties.

Sugar & Starch Testing:

Students plan and carry out an experiment to determine if solutions contain
starch and/or sugar.

Unknown Liquids:

Students plan and conduct an experiment to determine which of two solutions
in vials has the greater density.



Paper and Pencil Tasks:

Dichotomous Key:
Students use a dichotomous key to identify and name three (3) species of
Triangulum (hypothetical species).

Phases of Matter:
Students apply content knowledge about phases of matter to observations and
problems from everyday life.

Sun and Temperatures:
Students infer the temperature of four (4) thermometers and justify the
inferences.
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April 20, 1996 1
Acid and Base Testing 1 |

Task Information
Grade: 8th Grade

Content:
* Block H (The Chemistry of Matter). Section VI, 1 and 2. page 29-30

Format: Manipulative
Purpose:  The student will use indicators to identify an acid and a base

Skills:
Primary: Interpreting data, recording data
Secondary: Observing

Time: 8 - 10 minutes
Materials:
* solution A - Water * dropper bottles
* solution B - acid - (Citric or Ascorbic acid) * small plastic cup
* solution C - base (Limewater) * water for cleaning
* Red and blue litmus paper * paper towels
* Plastic reaction plate or transparency paper s goggles
* phenolphthalein . * waste container
¢ permanent fine line black marker

Teacher Preparation:
1. Stock Solution Preparation: for thirty (30) students (60 ml.) dropper bottles
which can be used for 5 classes
a. Solution A - water in dropper bottles labeled "A"
b. Solution B - acid solution - dilute citric or ascorbic acid.
If using purchased citric acid, follow manufacturer's directions
for making a dilute solution.
If using "Fruit Fresh", dissolve 3 teaspoons in 1500 ml of water.
Test with litmus paper. Place in dropper bottles labeled "B"
c. Solution C - base solution - dilute limewater (Ca(OH),.
For best results purchase just prior to the activity as limewater has
a short shelf life.
Place in dropper bottles labeled "C".
2. Materials Preparation:
Label dropper bottles "A", "B", "C", and "Phenolphthalein".
For best results. fill phenolphthalein bottles just prior to the activity.
Keep litmus paper in closed containers.
Use the permanent marker or a copy machine to transfer the template onto
transparency paper. Cut into strips. Discard strips after using.
Alternative: purchase reaction Plates (24 wells) . Use flat sides of both tops
and bottoms of reaction plates. Wash well between uses.

oo

H

Safety:
Students should wear safety goggles
Check MSDS (Materials Safety Data Sheets) for further laboratory precautions.
Laboratory safety procedures required.

Extensions/Modifications:
* Variations of this task include Acid and Base Testing 2, and 3 with different
degrees of structure.
* Acid and Base Testing 1, 2, and, 3 - Micro, with different materials.

NYS Alternative Assessment in Science Project Copyright, April 1996

NSF Grant #MDR-9154506 The State University of New York
The State Education Department
Albany, New York 12234
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April 20, 1996 1

Acid and Base Testing 1

Task: At this station, you will experiment to determine which of three
solutions is acidic and which is basic.

Materials:
* solution filled dropper bottles A, B, & C + safety goggles
* dropper bottle with phenolphthalein * waste cup
* reaction transparency or plate * paper towels
* Dblue litmus paper e water
* red litmus paper

Background:

Phenolphthalein turns pink in a basic solution.
Blue litmus paper turns red (pink) when dipped in an acidic solution.
Red litmus paper turns blue (purple) when dipped in a basic solution.

Directions:

1. Put your safety goggles on. Do not taste or touch any solution. Clean
up all spills with a paper towel.

2. Place one drop of each solution, A, B, & C, on the circle with the same letter
in each of the three rows. ’

3. Dip the end of a different piece of blue litmus paper into each of the three

solutions in the top row and lay them on the plate.

4. Immediately record the COLOR of the litmus paper on the data table.

5. Repeat steps 3 and 4 using the red litmus paper in the middle row and lay them
on the table.
Table 1: COLOR results of litmus paper
Indicator Solution A | Solution B Solution C
Row 1 Blue Litmus
Row 2 Red Litmus
( Please Continue on the Next Page )
NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York

The State Education Departinent
Albany. New York 12234



April 20, 1996 2

6 Add one drop of phenolphthalein to each of the three solutions in the bottom

row.

7. Record the COLOR of the phenolphthalein on the data table below.

Table 2: COLOR results of phenolphthalein
Indicator Solution A | Solution B | Solution C

Row 3 | Phenolphthalein

8. Wash the reaction plate or transparency with water and dry with a paper

towel. Throw any garbage into the waste cup.

9. Using the data you have collected in Tables 1 & 2 and the background

information, which solution is acidic?

In the space below, explain the reason for your answer.

10.  Using the data you have collected in Tables 1 & 2 and the background

information, which solution is basic?

In the space below, explain the reason for your answer.

NYS Alterpative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
The State Education Department

Albanv. New York 12234



Acid and Base Testing 1 - Scoring Rubric

April 20, 1996

Maximum Score - 12 points

Questions 5, Litmus paper data table 1

4 points total

Indicator Solution A Solution B Solution C
Row 1 Blue Litmus blue z‘r) iah’;nwgzr red or pink blue :; ia]h:ne goer
Row 2 Red Litmus redor sfhﬁzger no | red or s%;er "0l blue or purple
Point Criteria:

* Blue Litmus

- Allow 1 point if both Solutions A and C are correct.

- Allow 1 point if Solution B is correct.

* Red Litmus

- Allow 1 point if both Solutions A and B are correct.

- Allow 1 point if Solution C is correct.

Question 7, Phenolphthalein data table. 2 points total
Indicator Solution A Solution B Solution C
. clear or same clear or same .
Row 3 Phenolphthalein or no change or no change pink
Point Criteria:

¢ Phenolphthalein

- Allow 1 point if both Solutions A and B are correct.

- Allow 1 point if Solution C is correct.

Question 9, Identify acidic solution and explain your answer.

Point Criteria;

3 points total

* Allow 1 point for identifying the acidic solution as solution B

- Accept any student's response correctly based on his/her data

- Multiple answers receive no credit

* Allow 2 points for an explanation relating student data to background information.
- Solution B turned blue litmus red which indicates an acid.
- Allow only 1 point if the student states the background information without
relating it to his/her data.

Question 10, Identify basic solution and explain your answer.

Point Criteria:

3 points total

* Allow 1 point for identifying the basic solution as solution C.

- Accept any student's response correctly based on his/her data

- Multiple answers receive no credit

* Allow 2 points for an explanation relating student data to background information.
- Solution C turned red litmus blue and/or phenolphthalein pink which

indicates a base.

- Allow only 1 point if the student states the background information without

relating it to his/her data.

NYS Alternative Assessment in Science Project
NSF Grant #MDR-9154506

Highest possible Score - 12 points

Copyright, April 1996

The Su?tg University of New York
The State Education Department
Albany, New York 12234



Student ID Scoring Form - Acid & Base Testing 1
Male or 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.

Question Circle Point Points Earned
Breakdown
5. Litmus Paper
Data Table 1
Blue Litmus
Solutions A & C 0 1
Solution B 0 1
Red Litmus
Solutions A & B 0 1
Solution C 0 1 —_—
7. Phenolphthalein
Data Table 2
Solutions A & B 0 1
Solution C 0 1 R

9. Acidic Solution
Solution Named 0 1

Reason for choice 0 1 2

10. Basic Solution
Solution Named 0 1

Reason for choice 0 1 2

Total Score
Highest Possible Score - 12 points



Student ID 8 -Ts2-28 Scoring Form - Acid & Base Testing 1 ;# '
r 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.

Question Circle Point Points Earned
Breakdown

5. Litmus Paper
Data Table 1

Blue Litmus
Solutions A & C 0
Solution B 0

Red Litmus

Solutions A & B @

0

Solution C

7. Phenolphthalein
Data Table 2

Solutions A & B 0
Solution C 0

o

0O 0O-
(S

9. Acidic Solution
Solution Named @ 1

Reason for choice @ 1 2 O

10. Basic Solution
Solution Named @ 1
Reason for choice @ 1 2

Total Score 5
Highest Possible Score - 12 points
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May 4, 1994

Acid and Base Testing

Task: At this station, you will experiment to determine which of three solutions is acidic
and which is basic.

MATERIALS: _
dropper bottle marked A dropper bottle with phenolphthalein
dropper bottle marked B blue litmus paper
dropper bottle marked C red litmus paper
test card waste container
wax paper sheet paper towels

BACKGROUND:

* Phenolphthalein is a colorless indicator. When phenolphthalein is added to
a basic solution, the solution turns pink.

* Litmus paper is another indicator. Blue litmus paper turns red (pink) when
dipped in an acidic solution, while red litmus paper turns blue when dipped
in a basic solution.

DIRECTIONS:
1. Place a wax paper sheet over the test card.
Place one drop of each solution on the wax paper over the appropriate circle on the test card.

2
3. Add one drop of phenolphthalein to one drop of each solution.
4

Record your observations in the data table below.

INDICATOR |SOLUTION A |SOLUTIONB | SOLUTION C

N Shanagsl Jhg -
[ e | foen
PHENOL ‘3‘\ B Co i
Ao P ,‘
5. Discard the wax paper and wipe off the test card.
6. Place a new sheet of wax paper over the test card.
7. Place three drops of each solution on the wax paper over the appropriate circle on the test card.
8. Dip one piece of blue litmus and one piece red litmus in each solution.
NYS Alternative Science Assessment Project Copyright 1993
NSF Grant #MDR-9154506 The University of the State of New York

The State Education Department
Albany, NY 12234
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Record your observations in the data table below.

May 4, 1994

INDICATOR |SOLUTIONA |SOLUTIONB |SOLUTIONC
fok;a parr Sl dre
,c.»“c [sg §
BLUE LITMUS |$3a 224 gdor pLnk moré P‘ [y
er\ Ye gf’ﬁye‘( i J Fea /

10. Discard the wax paper and wipe off the test card.

B

11. Based on your observations, which solution is acidic?

Explain the reason for your conclusion in the space below.
Becide  Mmus peper

to  furn  red when n

Tl dd A Soluion B

12. Based on your observations, which solution is basic?

IS

§@0]@as7L
aCiqd  Anef

C

Explain the reason for your conclusion in the space below.

e = turned et
an )!f"‘-"id(__@!_‘/‘n/“ S

NYS Alternative Science Assessment Project

Copyright 1993
NSF Grant #MDR-9154506

The University of the State of New York
The State Education Department
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Student ID 8 - T52-100 Scoring Form - Acid & Base Testing 1
r 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.

Question Circle Point Points Earned
Breakdown
S. Litmus Paper
Data Table 1
Blue Litmus
Solutions A & C 0
Solution B 0

Red Litmus
Solutions A & B

0
Solution C @

7. Phenolphthalein
Data Table 2

Q
@
Q
1
Solutions A & B 0
Solution C 0 '
@
@
2

l Gs

lt\)

9. Acidic Solution
Solution Named 0

Reason for choice 0 1

10. Basic Solution
Solution Named 0

Reason for choice @ 1 '

Total Score q
Highest Possible Score - 12 points



May 4, 1994

Acid and Base Testing

Task: At this station, you will experiment to determine which of three solutions is acidic

and which is basic.

MATERIALS:
dropper bottle marked A
dropper bottle marked B
dropper bottle marked C
test card _
wax paper sheet

BACKGROUND:

dropper bottle with phenolphthalein
blue litmus paper

red litmus paper

waste container

paper towels

* Phenolphthalein is a colorless indicator. When phenolphthalein is added to
a basic solution, the solution turns pink.
* Litmus paper is another indicator. Blue litmus paper turns red (pink) when

dipped in an acidic solution,

in a basic solution.

DIRECTIONS:

1. Place a wax paper sheet over the test card.

while red litmus paper turns blue when dipped

Place one drop of each solution on the wax paper over the appropriate circle on the test card.

2
3. Add one drop of phenolphthalein to one drop of each solution.
4

Record your observations in the data table below.

INDICATOR |SOLUTION A |SOLUTION B | SOLUTION C
fhin AC Fhyn .
PHENOL no g Aot Y durnoch
Pien &

00 ~1 O W

NYS Alternative Science Assessment Project

NSF Grant #MDR-9154506

Discard the wax paper and wipe off the test card.

Place a new sheet of wax paper over the test card.

Place three drops of each solution on the wax paper over the appropriate circle on the test card.

Dip one piece of blue litmus and one piece red litmus in each solution.

Copyright 1993

The University of the State of New York
The State Education Department
Albany, NY 12234




May 4, 1994 L

9. Record your observations in the data table below.

INDICATOR |SOLUTION A |SOLUTIONB |SOLUTION C

BLUE LITMUS @Ur&?& Pink bl

RED LITM feank Vi h+
L Us Curp LQ p:‘)rP\h_n Durﬁ/Qa,
1

10. Discard the wax paper and wipe off the test card.
I .
11. Based on your observations, which solution is acidic? Soiotisn £

Explain the reason for your conclusion in the space below.
D22009¢ Vo T cutdhe Phecal R into
Satution C i+ dierecl e A

-)

Fy

/ A
12. Based on your observations, which solution is basic? S z / '-)7[ 1A T

Explain the reason for your conclusion in the space below.
Alen (o eon T {;&* Qr\g, Jrenal Kool intg
A -~
Soladion A Codning sCP,wéx’J;ECt.
. d -

NYS Alternative Science Assessment Project Copyright 1993
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Student ID 8 -TS2- 2-"" Scoring Form - Acid & Base Testing 1
Male or (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.

Question Circle Point Points Earned
Breakdown

5. Litmus Paper
Data Table 1

Blue Litmus
Solutions A & C
Solution B

Red Litmus
Solutions A & B

Solution C

7. Phenolphthalein
Data Table 2

Solutions A & B
Solution C 0

o O

0O O O
l-b

9. Acidic Solution

Solution Named 0 @ 3

Reason for choice 0 1

10. Basic Solution
Solution Named 0 ( 1 )

Reason for choice 0 1 ( 2 ) 6

Total Score '2-
Highest Possible Score - 12 points
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May 4, 1994

Acid and Base Testing

Task: At this station, you will experiment to determine which of three solutions is acidic

and which is basic.

MATERIALS:

dropper bottle marked A
dropper bottle marked B
dropper bottle marked C
test card

wax paper sheet

BACKGROUND:

dropper bottle with phenolphthalein
blue litmus paper
red litmus paper
waste container
paper towels

Phenolphthalein is a colorless indicator. When phenolphthalein is added to
a basic solution, the solution turns pink.
Litmus paper is another indicator. Blue litmus paper turns red (pink) when

dipped in an acidic solution, while red litmus

in a basic solution.

DIRECTIONS:

1.

p
3.
4

QW 9 AN W

NYS Alternative Science Assessment Project

Place a wax paper sheet over the test card.

paper turns blue when dipped

Place one drop of each solution on the wax paper over the appropriate circle on the test card.

Add one drop of phenolphthalein to one drop of each solution.

Record your observations in the data table below.

INDICATOR [SOLUTION A |SOLUTIONB |SOLUTION C
clewr e |
PHENOL C}e&ﬁ/ PL f\l/\
e

Discard the wax paper and wipe off the test card.

Place a new sheet of wax paper over the test card.

Place three drops of each solution on the wax paper over the appropriate circle on the test card.

Dip one piece of blue litmus and one piece red litmus in each solution.

NSF Grant #MDR-9154506

Copyright 1993

The University of the State of New York
The State Education Department
Albanv. NY 12234




May 4, 1994

9. Record your observations in the data table below.

INDICATOR |SOLUTIONA |SOLUTIONB |SOLUTIONC

BLUELITMUS | V5|4 1 & Pk B/L,Lfi
RED LITMUS ?m//\ A B/uﬁl

10. Discard the wax paper and wipe off the test card. %

11. Based on your observations, which solution is acidic?

¢

Explaig the reason for your conclusion in ths space below.
ﬁgg Plue. litmus  ooper—
fruro . FndA Tn Hha Soldhon

12. Based on your observations, which solution is basic? C

Explain the reason for your conclusion in the space below.

The (ed litmad poperr
tierned pbloae 0 'Ho sol o Fon

NYS Alternative Science Assessment Project Copyright 1993

NSF Grant #MDR-9154506 The University of the State of New York
The State Education Department
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Acid and Base Testing 2 R

Task Information
Grade: 8th Grade '
Content:

* Block H (The Chemistry of Matter). Section VI, 1 and 2. page 29 - 30
Format: Manipulative r
Purpose:  The student will use indicators to identify an acid and a base.

Skills:
Primary;  Interpreting data, Recording data -
Secondary; Observing

Time: 10 - 15 minutes |
Materials:

* solution A : Water * water for cleaning

* solution B: citric or scorbic acid ¢ plastic reaction plates

* solution C: Lime water, Ca(OH)? or

* Red litmus paper transparency paper

* Blue litmus paper * waste container

* goggles « * phenolphthalein

* paper towels ! * dropper bottles

* permanent fine line black marker
Preparation:
1. Stock Solution |Preparation:

a. Solution A - water in dropper bottles labeled "A"

b. Solution B - a¢id solution - dilute citric or ascorbic acid.
I using purchased citric acid, follow manufacturer's directions for making a
dilute solution,
If using "Fruit Fresh", dissolve 3 teaspoons in 1500 ml of water.
Test with litmus paper. Place in dropper bottles labeled "B"

¢. Solution C - base solution - dilute lime water, Ca(OH)2. in dropper bottles
labeled "C". Hor best results purchase just prior to the activity as limewater has
a short shelf life.

d. phenolphthalemn in dropper bottles labeled "phenolphthalein”

Dilute solutions are appropriate. Check the solutions with litmus paper before
using !

2. Materials Preparation: .

Label dropper bottles "A", "B", "C", and "Phenolphthalein"”.

For best results. fill phenolphthalein bottles just prior to the activity.

Keep litmus paper in closed containers,

- Use the permanent marker or a copy machine to transfer the template onto
transparency paper. Cut into strips. Discard strips after using.

Alternative: purchase reaction Plates (24 wells) . Use flat sides of both tops
and bottoms of reaction plates. Wash well between uses.

oo

g

Safety:
Students must wear safety goggles.
Check MSDS (Materials Safety Data Sheet) for further laboratory precautions
Laboratory safety procedures required.

Extensions/Modifications: |
Variations of this task includie; Acid and Base Testing 1, and 3, with different degrees of

structure.
Acid and Base Testing 1, 2, and 3 - Micro, with different
NYS Alternative Assessment in Scieace Project ] materials Copyright, April 1996

NSF Grant #MDR-9154506 The State University of New York
The State Education it

Albany, New York 12234
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April 29, 1996

Acid and Base Testing 2

Task: At this station, you will experiment to determine which of three
solutions is acidic and which is basic.

Materials:
* dropper bottles A, B, & C * safety goggles
* dropper bottle with phenolphthalein * paper towels
* reaction transparency or reaction plate * waste cup
* blue litmus paper * water
* red litmus paper

Background:

Phenolphthalein turns pink‘in a basic solution.
Blue litmus paper turns red (pink) when dipped in an acidic solution.
Red litmus paper turns blue (purple) when dipped in a basic solution.

Directions:
1. Put your safety goggles on.

2. Think carefully about an experiment you could do to determine which of the
three solutions are acidic and which are basic.

3. In the space below, describe the procedures you followed in conducting your
experiment.

4. CARRY OUT YOUR EXPERIMENT.

( Please Continue on the Next Page )
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April 29, 1996 2
5. Record your observations in the data table below.

Indicator Solution A | Solution B | Solution C
Blue Litmus

Red Litmus
Phenolphthalein

6. Wash the reaction plate with water. Throw the transparency strip into the waste
container.

7. Using the data you have collected and the background information, which
solution is acidic?

In the space below, explain the reason for your answer.

8. Using the data you have collected and the background information, which
solution is basic?

In the space below, explain the reason for your answer.

NYS Alternative Assessment in Science Project Copyright, April 1996
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April 29, 1996

Acid and Base Testing 2 - Scoring Rubric

Maximum Score - 11 points

Question 3 Experimental procedures. 2 points total
Point Criteria:

* Allow 1 point for a correct testing method for an acid
¢ Allow 1 point for correct testing method for a base.

Acceptable responses include:
- Use phenolphthalein in all three solutions. (1 point)
- Use litmus in all three solutions. (1 point)
- Record and compare which are acid and base.
or
- Use blue litmus to test for acids. (1 point)
- Use red litmus to test for bases. (1 point)
or
- Use litmus paper to test for acids and bases. (2 points)

Question 5 Litmus and phenolphthalein data table. 3 points total
Indicator Solution A Solution B Solution C
Blue Litmus blue,c%eor no red or pink blue,C%eor no
Red Litmus red, same, or no change| red, same, or no change blue or purple
Phenolphthalein clearé }.lsg’rlngeé orno clearé ;Znn;eé or no pink

Point Criteria:
* Allow 1 point for correct data for solution A based on student plan in question #3.
* Allow 1 point for correct data for solution B based on student plan in question #3.
* Allow 1 point for correct data for solution C based on student plan in question #3.

Question 7. Identify acidic solution and explain your answer. 3 points total
Point Criteria:
* Aliow 1 point for identifying the acidic solution as B.
- Accept any student's response correctly based on his/her data.
- Muluple answers receive no credit.

*  Allow 2 points for an explanation relating student data to background information.
- Solution B turned blue litmus red which indicates an acid.
- Allow 1 point if the student states the background information without relating it to
his/her data.

Question 8. Identify basic solution and explain your answer. 3 points total
Point Criteria:
* Allow 1 point for identifying the basic solution as C.
- Accept any student's response correctly based on his/her data.
- Multiple answers receive no credit.

* Allow 2 points for an explanation relating student data to background information.
- Solution C turned red litmus blue and/or phenolphthalein pink which indicates a

base.
- Allow 1 point if the student states the background information without relating it to
his/her data.
Highest Possible Score - 11 points
NYS Alternative Assessment in Science Project Copyright, April 1996
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Student ID Acid and Base Testing 2
Male or Female (circle one) Scoring Form

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.

Question Circle Point Breakdown | Points Earned

3. Experimental

procedures

Base Testing Method 0 1

Acid Testing Method 0 1
5. Litmus and

Phenolphthalein Data

Table

Solution A 0. 1

Solution B 0 1 _—

Solution C 0 1

7. Acidic Solution

Solution Named 0 1

Reason for choice 0 1 2 -
8. Basic Solution

Solution Named 0 1

Reason for choice 0 1 2 -

Total Score
Highest Possible Score - 11 points




-+ |

Student ID 2' T35% ~1i - Acid and Base Testing 2
r Female (circle one) Scoring Form

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.

Question Circle Point Breakdown | Points Earned
3. Expex:’lmental
procedures
Base Testing Method 0 @ __@_
Acid Testing Method 0 @
S. Litmus and
- Phenolphthalein Data
Table
Solution A 1 O
Solution B 1 EE—
Solution C 1

7. Acidic Solution
Solution Named

Reason for choice

8. Basic Solution
Solution Named

Reason for choice

%)@ @@ 000
O

, | O
Total Score 2
Highest Possible Score - 11 points
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May 16, 1994

§-T53-11

Acid and Base Testing

Task: At this station, you will design and carry out an experiment to determine which of
three solutions is acidic and which is basic.

MATERIALS:
dropper bottie marked A
dropper bottle marked B
dropper bottle marked C
dropper bottle with phenolphthalein
blue litmus paper
red litmus paper
test card
wax paper sheets
waste container
paper towels

BACKGROUND:

* Phenolphthalein is a colorless indicator. When phenolphthalein is added
to a basic solution, the solution turns pink.

* Litmus paper is another indicator. Blue litmus paper turns red (pink)
when dipped in an acidic solution, while red litmus paper turns blue
when dipped in a basic solution.

DIRECTIONS:
1. Using the information above, what will you do to determine which solution(s) are acidic and

which are basic? Using only the materials listed above, outline the plan for your experiment in
the space below.

___éiwﬁdu-hom A widh Phﬁﬂal&;_ﬁh%lm

Soluton Thw\ Cleonn MP
g 4254 all ot Blue  inws Paper
ther dean VP ant  Test afl wa
Reh Ve WPey  Recors oll \Wormader
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May 16, 1994

2. CARRY OUT YOUR PLAN.

When carrying out your expénment, place a wax paper sheet
over the test card to protect it.

- 3. Record your observations in the data table below.
———————

INDICATOR |SOLUTIONA |SOLUTIONB |SOLUTIONC

- - &}m{# auhe | OLHIC | msSic

’ %’%}'m sl | aci)ie | base
* Qﬁ:w/mi A QLG ug\v G\Lro\lc

4. Based on your observations, which solution is acidic? _Q»“

- Explain the reason for your conclusion in the space below.

| e dest uure
- She  tuend To_ocder Sk hdicaté)
Yot Iy wtevr€ Gl

Based on your obirvauons, which solution is basic? n Qn e

Explain the reason for your conclusion in the space below.

NYS Alternative Science Assessment Project Copyright 1993
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pr Female (circle one) Scoring Form

t ID ?' 5% -10 Acid and Base Testing 2

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.

Question Circle Point Breakdown | Points Earned
3. Experimental
procedures
Base Testing Method 0 @ 2.
Acid Testing Method o (U
5. Litmus and N
Phenolphthalein Data
Table
Solution A (0) 1 O
Solution B 0 1 —
Solution C 0 1

7. Acidic Solution

Solution Named 0 @ 5

Reason for choice 0 1 @ -

8. Basic Solution
Solution Named 0 @

Reason for choice |. 0 1 @ ___33_
5

Total Score
Highest Possible Score - 11 points
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Acid and Base Testing

Task: At this station, you will design and carry out an experiment to determine which of
three solutions is acidic and which is basic.

MATERIALS:
dropper bottle marked A
dropper bottle marked B
dropper bottle marked C
dropper bottle with phenolphthalein
blue litmus paper
red litmus paper
test card
wax paper sheets
waste container
paper towels

BACKGROUND:

* Phenolphthalein is a colorless indicator. When phenolphthalein is added
to a basic solution, the solution turns pink.

e Litmus paper is another indicator. Blue litmus paper turns red (pink)
when dipped in an acidic solution, while red litmus paper turns blue
when dipped in a basic solution. '

DIRECTIONS:
1. Using the information above, what will you do to determine which solution(s) are acidic and

which are basic? Using only the materials listed above, outline the plan for your experiment in
the space below.

EST (r)‘u Foa 4 : k[.";l:h’,&'utl .Elﬂ ASP LY oINS o ZZ}{{QQ . Eg«f ‘ ;t& S
Test Solbina?  with  Chand(phthalein Blue 1Ked Limas
Test sulubionC wibn red i Faus f,fx}o{y.ﬂh’hoj Blese Lim gy
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2. CARRY OUT YOUR PLAN.
When carrying out your experiment, place a wax paper sheet
over the test card to protect it.

3. Record yo@n the data table below.

INDICATOR |SOLUTIONA |SOLUTIONB |SOLUTIONC

QE(J Li'{'\v\ ir € AQCE AUO/ {Qafé
Blue {-bor s e@nse|ded  |fose
ﬂ’fﬂofp Ay Bt f | il 40’[/

B

4. Based on your observations, which solution is acidic? S6 1 &y h on C)

Explain the reason for your conclusion in the space below.

Sobdim 8 ig 1”"!{ o‘nﬁ/ s1¢ el came
ot sl feid |

< .
5. Based on your observations, which solution is basic? =0 [u t N C/

Explain the reason for your conclusion in the space below.

Solubion C ¢ the pne  thak 2/5 Tnd cators
said wis o Bace
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Stude

Male or(Female ) (circle one)

n:bg' 53-9C

Acid and Base Testing 2

Scoring Form

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.

Question

Circle Point Breakdown

Points Earned

3. Experimental
procedures

Base Testing Method
Acid Testing Method

' B

2

5. Litmus and
Phenolphthalein Data
Table

Solution A
Solution B
Solution C

7. Acidic Solution

Solution Named 3

Reason for choice 0 -
8. Basic Solution

Soluton Named 0

Reason for choice 0 ___3

®@ ®@ @00

Total Score

||

Highest Possible Score - 11 points
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§-TS3 - Q(a

Acid and Base Testing

Task: At this station, you will design and carry out an experiment to determine which of
: three solutions is acidic and which is basic.

MATERIALS:
dropper bottle marked A
dropper bottle marked B
dropper bottle marked C
dropper bottle with phenolphthalein
blue litmus paper
red litmus paper
test card
wax paper sheets
waste container
paper towels

BACKGROUND:

* Phenolphthalein is a colorless indicator. When phenolphthalein is added
to a basic solution, the solution turns pink.

¢ Litmus paper is another indicator. Blue litmus paper turns red (pink)
when dipped in an acidic solution, while red litmus paper turns blue
when dipped in a basic solution.

DIRECTIONS:
1. Using the information above, what will you do to determine which solution(s) are acidic and

which are basic? Using only the materials listed above, outline the plan for your experiment in
the space below.

L will put small armeunts of Solutions
A%, L on Heir s€°+s on thetect
rou’d T will odd oD of Dhend-
nht+halein 4o each +o Sce i+ i+
turns pink. TF (+doesn '+ +hc:nl‘
will ftes+ - with

_ngg to see £ H"&S ;ma
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. CARRY OUT YOUR PLAN.

May 16, 1994

When carrying out your eXpenment, place a wax paper sheet
over the test card to protect it.

Record your observations in the data table below.

INDICATOR

SOLUTION A

SOLUTION B

SOLUTION C

‘ -
#%@&

Cr}‘?ﬂ\ } 56

Phonge

p;n\c

nodm%

Fed

4. Based on your observations, which solution is acidic? B

fed when

=+ us

Explain the reason for your conclusion in the space below.

Soluticon TUrned
Yested woth blue
pep<r

5. Based on your observations, which solution is basic? C

Nk whon
0.09€ed,

Explain the reason for your conclusion in the space below.

Selvdica C turned

M[@b#h alein wWo
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April 20, 1996 1

Acid and Base Testing 1 - Micro

Task Information
Grade: 8th Grade
Content: Block H (The Chemistry of Matter). Section VI, 1 and 2. page 29 - 30
Format: Manipulative
Purpose:  The student will use indicators to identify an acid and a base.

Skills:
Primary; Interpreting data, recording data
Secondary; observing

Time: 10 - 15 minutes
Materials:
* solution A : water disposable pipettes
* solution B: citric Acid (Fruit Fresh) ¢ plastic reaction plates
* solution C: Lime water, Ca(OH)? or
- » Red litmus paper transparency paper
¢ Blue litmus paper e cassette case
* phenolphthalein ¢ waste container
* goggles » small plastic cup
* paper towels ¢ permanent fine line black marker
» water for cleaning

Teacher Preparation:
1. Stock Solution Preparation;

a. Solution A - water

b. Solution B - acid solution - dilute citric acid (ex.: Fruit Fresh™ dlSSO]VCd in
water)

c. Solution C - base solution - dilute lime water, Ca(OH)2

2. Materials Preparation:

a. Label disposable pipettes "A", "B", "C", and "Phenolphthalein”.

b. Pour individual stock solutions in small plasuc cups. To fill pipettes, place
a handful of pipettes into the solutions (tips down), and squeeze bulbs
simultaneously. Capillarity will keep solutions in the pipettes without
sealing.

c. For best results, fill phenolphthalein pipettes just pnor to the acuvny

d. Pipettes will fit inside of the cassette case with tips up for easy storage and
handling. Styrofoam can be used as spacers between pipettes

e. Pipette Source; Specialty Transfer Pipettes (1 ml, 43 drops/ml)

f. For best results, keep litmus paper in closed containers.

g. Use the permanent marker or a copy machine to transfer the attached
template onto the transparency. Use the smooth side of the transparency to
avoid contamination. Discard after use.

h. Alternative: purchase reaction plates (24 wells). Use flat sides of both lids
and bottoms of reaction plates. Wash between uses.

Safety: :
Students must wear safety goggles.

Check MSDS (Materials Safety Data Sheet) for further laboratory precautions.
Laboratory safety procedures required.

Extensions/Modifications:
* 'Variations of this task include Acid and Base Testing 2, and 3 with different
degrees of structure.
* Acid and Base Testing 1, 2, and, 3 - Micro, with different materials.

NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 Prod The State University of New York
The State Education

Albany, New York 12234
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April 20, 1996

Acid and Base Testing 1 - Micro

Task: At this station, you will experiment to determine which of three
solutions is acidic and which is basic.

Materials:
« solution filled disposable pipettes A, B, & C + safety goggles
* disposable pipette with phenolphthalein e waste cup
» reaction transparency or plate * paper towels
* blue litmus paper e cassette case
» red litmus paper e water
Background:

Phenolphthalein turns pink in a basic solution.
| Blue litmus paper turns red (pink) when dipped in an acidic solution. |
Red litmus paper turns blue (purple) when dipped in a basic solution. |

Directions:

1. Put your safety goggles on. Do not taste or touch any solution. Clean
up all spills with a paper towel.

2. Place one drop of each solution, A, B, & C, on the circle with the same letter
in each of the three rows.

3. Dip the end of a different piece of blue litmus paper into each of the three
solutions in the top row and lay them on the plate.

4. Immediately record the COLOR of the litmus paper on the data table.

5. Repeat steps 3-4 using the red litmus paper in the middle row and lay them on the

table.

Table 1: COLOR results of litmus paper
Indicator Solution A | Solution B Solution C

Blue Litmus
Red Litmus

( Please Continue on the Next Page )

NYS Alternative Assessment in Science Project Copyright, April 1996
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Table 2: COLOR results of phenol

April 20, 1996

Add one drop of phenolphthalein to each of the three solutions in row 3.
Record the COLOR of the phenolphthalein on the data table below.

phthalein

Indicator

Solution A

Solution B

Solution C

Phenolphthalein

towel. Throw any garbage into the waste cup.

solution is acidic?

. Wash the plate or reaction transparency with water and dry with a paper

Using the data you have collected and the background information, which

In the space below, explain the reason for your answer. Refer to Tables 1 &

2.

10. Using the data you have collected and the background information, which

solution is basic?

In the space below, explain the reason for your answer. Refer to Tables 1 &

2.

NYS Alternative Assessment in Science Project

NSF Grant #¥MDR-9154506

Copyright, April 1996

The State University of New York
The State Education Department
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Acid and Base Testing 1 - Micro - Scoring Rubric

Maximum Score - 12 points

Questions 5. Litmus paper data table 1

4 points total

Indicator Solution A Solution B Solution C
. blu . blue or same or
Blue Litmus ¢ z; iahzlnegzr red or pink no change
. red or same or no | red or same or no
Red Litmus change change blue or purple
Point Criteria:

¢ Blue Litmus

- Allow 1 point if both Solutions A and C are correct.
- Allow 1 point if Solution B is correct.

¢ Red Litmus

- Allow 1 point if both Solutions A and B are correct.
- Allow 1 point if Solution C is correct.

Question 7. Phenolphthalein data table.

2 points total

Indicator Solution A Solution B Solution C
. clear or same .clear or same .
Phenolphthalein orno change | orno change pink
Point Criteria:

* Phenolphthalein
- Allow 1 point if both Solutions A and B are correct.
- Allow 1 point if Solution C is correct.

Question 9. Identify acidic solution and explain your answer.

Point Criteria:

3 points total

* Allow 1 point for identifying the acidic solution as solution B

- Accept any student's response correctly based on his/her data
- Multple answers receive no credit

» Allow 2 points for an explanation relating student data to background information.
- Solution B turned blue litmus red which indicates an acid.
- Allow only 1 point if the student states the background information without
relating it to his/her data.

Question 10. Identify basic solution and explain your answer.

Point Criteria:

3 points total

¢ Allow 1 point for identifying the basic solution as solution C.
- Accept any student's response correctly based on his/her data
- Multiple answers receive no credit

» Allow 2 points for an explanation relating student data to background information.
- Solution C turned red litmus blue and/or phenolphthalein pink which

indicates a base.

- Allow only 1 point if the student states the background information without

relating it to his/her data.

NYS Alternative Assessment in Science Project

NSF Grant #MDR-9154506

Highest possible

Score - 12 points
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Student ID | Acid & Base Testing 1 - Micro
Male or Female (circle one) Scoring Form

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.

Question Circle Point Breakdown | Points Earned

5. Litmus Paper

Data Table 1
Blue Litmus
Solutions A & C 0 1
Solution B 0 1
Red Litmus
Solutions A & B 0 1
Solution C 0 1 o
7. Phenolphthalein
Data Table 2
Solutions A & B 0 1
Solution C 0 1 -

9. Acidic Solution
Solution Named 0 1

Reason for choice 0 1 2 -

10. Basic Solution
Solution Named 0 1

Reason for choice 0 1 2 -

Total Score
Highest Possible Score - 12 points



Student ID GS 2‘+ Acid & Base Testing 1 - Micro
Male or Female (circle one) Scoring Form

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.

Question Circle Point Breakdown | Points Earned

5. Litmus Paper
Data Table 1

Blue Litmus
Solutions A & C
Solution B

Red Litmus
Solutions A & B

Solution C

7. Phenolphthalein
Data Table 2

Solutions A & B
Solution C

1 @

9. Acidic Solution

Solution Named

L2 | O

Reason for choice

10. Basic Solution

Solution Named

Ce | O

Reason for choice

° P9 loe po @©

Total Score O
Highest Possible Score - 12 points



Acid and Base Testing 1 - Micro #/

Task: At this station, you will experiment to determine which
of three solutions is acidic and which is basic.

MATERIALS: Gs-24
disposable pipettes A - C safety goggles
chem plate marked A - C (3 rows) waste cup
disposable pipette with phenolphthalein paper towels
blue litmus paper cassette case
red litmus paper

BACKGROUND:

|

-Phenolphthalein turns pink in a basic solution.
Blue litmus paper turns red (pink) when dipped in an acidic solution.
Red litmus paper turns blue (purple) when dipped in a basic solution.

DIRECTIONS:
1. Put your safety goggles on..
2. Place one drop of each solution on the circle with the same letter in each of the

three rows.

3. Dip the end of a blue litmus paper into each of the three solutions in rew 1 and
lay them on the plate.
4. Immediately record the COLOR of the litmus paper on the data table.
5. Repeat steps 2-4 using the red litmus paper in row 2 and lay them on the table.
Indicator | Solution A | Solution B | Solution C
Blue Litmus
Red Litmus
( Please Continue on the Next Page )
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nay 2

Add one drop of phenolphthalein to each of the three solutions. in row_3 3.
7. Record the COLOR of the phenolphthalein on the data table below.

[

Indicator Solution A | Solution B | Solution C

Phenolphthalein "~ @ ( /,(/ /7/ /ﬁ( i (/ (7 // 7 H/

8. Blot the chem plate with a paper towel. Throw any garbage into the waste cup.
9. Using the data you have collected and the background information, which

solution is acidic? .
AR
In the space below, explain the reason for your answer. '
o T ODE H\z Huu A DOper i 10
0l S w rrd_In Acd (OlS.

-

| 10. Using the data you have collected and the background information, which
solution is basic?

In the space below, explain the reason for your answer.

LN T e +00 - Lty mm
 hees acliigen N T wne(]
baoe ol
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Student ID GS -1 q Acid & Base Testing 1 - Micro
Male or Female (circle one) Scoring Form

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.

Question Circle Point Breakdown | Points Earned

5. Litmus Paper
Data Table 1

Blue Litmus
Solutions A & C
Solution B

Red Litmus
Solutions A & B

Solution C

7. Phenolphthalein
Data Table 2

Solutions A & B
Solution C

> ©

© -
__e © -
o

- ©

9. Acidic Solution

© |@-

Solution Named
Reason for choice 0 1 @ —_—

10. Basic Solution
Solution Named 0 @ 3

Total Score 8
Highest Possible Score - 12 points

Reason for choice




. Acid and Base Testing 1 - MICTO

Task: At this station, you will experiment to determine which

of three solutions is acidic and which is basic.

MATERIALS:

-~
= disposable pipettes A - C safety goggles
chem plate marked A -C (3 TOWS) waste cup
disposable pipette with phenolphthalein towels
biue litmus paper cassette case
red litmus paper

BACKGROUND:

Phenolphthalein turns pink in a basic solution.
Blue litmus paper turns red (pink) when dipped in an acl
Red litmus paper turns blue (purple) when dipped in @ basic solution.

dic solution.

DIRECTIONS:
1. Put your safety goggles on..
2. Place one drop of each solution on the circle with the same letter in each of the

B three rows.
3. Dip the end of a blue litmus paper into each of the three solutions in row 1 and
lay them on the plate.

- 4. Immediately record the COLOR of the litmus paper on the data table.

5. Repeat steps 2-4 using the red litmus paper in row 2 and lay them on the table.
- Indicator | Solution A | SolutionB | Solution C
] Blue Limmus | SOUME pink oK
Red Litmus Pi{\\L pink p1K
( Please Continue on the Next Page J
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» €xplain the reason for your answer,

Decowise elodicn & whe i d 43@5(\1 with Moe
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10. Using the data you have collected and the background infonnactiéx\],kv)v 'gl
e,

solution is basjc?
In the space below, explain the reason for your answer.
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Student ID GS -1 Acid & base 1&UWYs &

Male or Female (circle one) Scoring Form

Circle the student’s sCOT€ for each question. Add the points for each question and
write the total score at the bottom of the scornng form.

Question Circle Point Breakdown Points Earned

5. Litmus Paper
Data Table 1

Blue Litmus
Solutions A & C 0 @
Solution B o @

- Red Litmus

Solutions A & B o @ 3
1

Solution C 0

7. Phenolphthalein T
Data Table 2

Solutions A & B 0 @ |
Solution C 0 1

9. Acidic Solution
Solution Named 0 @

Reason for choice 0 1 @ \3

10. Basic Solution
Solution Named 0 @
Reason for choice 0 1 @ ;3___

Total Score /O
Highest Possible Score - 12 points
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L Acid and Bage Testing 1 - Micro 8

e ——

Task: At thig station,' you will experiment to determine whyjch
of three solutions js acidic and whjch is basic,

MATERIALS. Gs-/7
disposabje pipettes A - C
chem plate Mmarked A - C (3 rows) fvagsg cgl?pg gles
_ g;lslgohg&agle Pipette with Phenolphthalein Paper towels
Us paper
red litmus pgpgxe- Tssetie case
_ BACKGROUND:

DIRECTIONS: _
- . Put your safety goggles on..
2. Place one drop of each solution on the circle with the same letter in each of the

three rows
3. Dip the end of a blue litmus paper into each of the three solutions in row 1 and
- lay them on the plate.

- 4. Immediately record the COLOR of the litmus paper on the data table.

3. Repeat steps 2-4 using the red litmus paper in row 2 and lay them on the table.
Indicator | Solution A | Solution B | Solution C
e 1wl [yed |4l
Tt 1Y | ced | ed
Q Please Continue on the Next Page ]
/ ggl'? gmﬁ%ﬁs&m Froject %m ot:e State of New York
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Add one drop of phenolphthalein to each of the three solutions. in row 3.
Record the COLOR of the phenoiphthalein on the data table below.

Indicator Solution A | Solution B | Solution C

. NENEAYS o\
Phenolphthalein | 1 "% O W

Blot the chem plate with a paper towel. Throw any garbage into the waste cup.
Using the data you have collected and the background information, which

solution is acidic? . _
S@\, (_\:\"K\D o
In the space below, explain the reason for your answer.
1he =l RUYaRAYetaalvs! Fhe | (NS ( H/ L@)
’\\C «{m . RE

10. Using the data you have collected and the background information, which

solution is basic?

C\\(\‘(\*O&TH(\\} 23U \st & S h ous
In the space below, explain the reason for your answer. Cans Wt O

_demus_p&‘zﬁ~ A AT C ey oce

NYS Alternative Science Assessmeat Project Copyright 199
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Acid and Base Testing 2 - Micro

Task Information
Grade: 8th Grade

Content:
+ Block H (The Chemistry of Matter). Section VI, 1 and 2. page 29 - 30

Format: Manipulative
Purpose: The student will use indicators to identify an acid and a base.

Skills:
Primary: Interpreting data, Recording data
Secondary: Observing

Time: 10 - 15 minutes

Materials: :
¢ solution A - water  disposable pipettes
solution B - citric acid (Fruit Fresh) plastic reaction plates
solution C - Lime water, Ca(OH)?2 or
Red litmus paper transparency paper
Blue litmus paper cassette case
phenolphthalein wasle container
goggles small plastic cup
paper towels permanent fine line black marker
water for cleaning

Preparation:
1. Stock SOlIlthll Preparation:

a. Solution A - water

b. Solution B - acid solution - dilute citric acid (ex.: Fruit Fresh™) or vinegar

dissolved in water).

c. Solution C - base solution - dilute lime water, Ca(OH)?2 or baking soda.

2. Materials Preparation:

a. Label disposable pipettes "A", "B", "C", and "Phenolphthalein".

b. Pour individual stock solutions in small plastic cups. To fill pipettes, place a
handful of pipettes into the solutions (tips down), and squeeze bulbs
simultaneously. Capillarity will keep solutions in the pipettes without sealing.
For best results, fill phenolphthalein pipettes just prior to the activity.

Pipettes will fit inside of the cassette case with tips up for easy storage and

handling. Styrofoam can be used as spacers between pipettes

Pipettes - 2" Specialty Transfer Pipettes (1 ml, 43 drops/ml)

For best results, keep litmus paper in closed containers.

Use the permanent marker or a copy machine to transfer the template onto the

transparency. Use the smooth side of the transparency to avoid contamination.

Discard after each use.

h. Altemative: purchase reaction plates (24 wells). Use Flat sides of both lids and
bottoms of reaction plates. Wash between uses.

a0

t o

Safety:
Students must wear safety goggles.
Check MSDS (Materials Safety Data Sheet) for further laboratory precautions.
Laboratory safety procedures required.

Extensions/Modifications:
Variations of this task include; Acid and Base Testing 1, and 3, with different degrees of

structure.
Acid and Base Testing 1, 2, and 3 - Micro, with different
materials

NYS Alternative Assessment in Science Project Copyright, April 1996

NSF Grant #MDR-9154506 The State University of New York

The State Education Department
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April 30, 1996

Acid and Base Testing 2 - Micro
Task: At this station, you will experiment to determine which of three
solutions is acidic and which is basic.

Materials:
* solution filled disposable pipettes A, B, & C  * safety goggles
* disposable pipette with phenolphthalein * waste cup
* reaction plate or transparency strip * paper towels
* blue litmus paper * cassette case
* red litmus paper e water

Background on Indicators:

Phenolphthalein turns pink in a basic solution.
Blue litmus paper turns red (pink) when dipped in an acidic solution.
Red litmus paper turns blue (purple) when dipped in a basic solution.

Directions:

1. Put your safety goggles on. Do not taste or touch any solution.
Clean up all spills with a paper towel.

2. Before you are 3 unknown solutions A, B, and C. Think carefully about an
experiment you could do to determine which of the three solutions is acidic and
which is basic. You may use any or all of the three indicators given to you.

3. In the space below, describe the procedures you will follow in conducting your

experiment.
( Please Continue on the Next Page )
NYS Alternative Assessment in Science Project Copyright, April 1996
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4. CARRY OUT YOUR EXPERIMENT.
5. Record your color observations in the data table below.

Indicator Solution A | Solution B | Solution C

Blue Litmus

Red Litmus
Phenolphthalein

6. Wash the reaction plate or transparency with water. Throw any garbage into
the waste cup.

7. Using the data you have collected and the background information, which
solution is acidic?

In the space below, use your observations to explain your answer.

8. Using the data you have collected and the background information, which
solution is basic?

In the space below, use your observations to explain your answer.

NYS Alternative Assessment in Science Project Copyright, April 1996

NSF Grant #MDR-9154506 The State University of New York
The State Education Department
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Acid and Base Testing 2 - Micro - Scoring Rubric
Maximum Score - 11 points

Question 3.
Point Criteria:

Experimental procedures.

2 points total

« Allow 1 point for a correct testing method with phenolphthalein
« Allow 1 point for correct testing method with litmus

o Acceptable responses include:

- Use phenolp

- Use litmus in all three solutions. (1 point)
- Record and compare which are acid and base.

or

- Use blue litmus to test for acids. (1 point)
- Use red litmus to test for bases. (1 point)

or

hthalein in all three solutions. (1 point)

- Use litmus paper to test for acids and bases. (2 points)

Question 5.

Litmus and phenolphthalein data table.

3 points total

Indicator Solution A Solution B Solution C
Blue Litmus blu:oo;}f:’;;fz or red or pink blu:oog}f;’gi or
Red Litmus red 02% orno| red ozzgn";ior "0V blue or purple
Phenolphthalein clear,c .;lc;nm;;or no clear,c %Lor no pink
Point Criteria:

+ Allow 1 point for correct data for solution A based on student plan in question #3.
« Allow 1 point for correct data for solution B based on student plan in question #3.
« Allow 1 point for correct data for solution C based on student plan in question #3.

Question 7. Identify acidic solution and explain your answer.
Point Criteria:-
« Allow 1 point for identifying the acidic solution as B.
- Accept any student's response correctly based on his/her data.

3 points total

« Allow 2 points for an explanation relating student data to background information.
- Solution B turned blue litmus red which indicates an acid.
- Allow 1 point if the student states the background information without
relating it to his/her data.

Question 8. Identify basic solution and explain your answer.
Point Criteria:
« Allow 1 point for identifying the basic solution as C.
- Accept any student's response correctly based on his/her data.

3 points total

« Allow 2 points for an explanation relating student data to background information.
- Solution C turned red litmus blue and/or phenolphthalein pink which
indicates a base. ,
- Allow 1 point if the student states the background information without
relating it to his/her data.

Highest possible score - 11 points

NYS Alternative Assessment in Science Project

Copyright, April 1996
NSF Grant #MDR-9154506 Pt v

The State University of New York
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Student ID _ ‘ Acid and Base Testing 2 - Micro
Male or Female (circle one) Scoring Form

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.

Question Circle Point Breakdown | Points Earned
3. Experimental procedures
Phenolphthalein Method
Litmus Method 0 : S
0 1
5. Litmus and
Phenolphthalein Data
Table
Solution A 0 1
Solution B 0 1 S
Solution C 0 1
7. Acidic Solution
Solution Named 0 1
Reason for choice 0 1 2 _
8. Basic Solution
Solution Named 0 1
Reason for choice -0 1 2 -

Total Score
Highest Possible Score - 11 points




Student ID _ / H -8

Male o (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.

Acid and Base Testing 2 - Micro

Scoring Form

Question

Circle Point Breakdown | Points Earned

. Experimental procedures

Phenolphthalein Method
Litmus Method

2

Litmus and
Phenolphthalein Data
Table

Solution A
Solution B
Solution C

7.

Acidic Solution
Solution Named

Reason for choice

Basic Soluton
Solution Named

Reason for choice

0
0
©)
©)
o 1 2 0
6
©

Lo | O
4

Total Score
Highest Possible Score - 11 points

#|
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Acid and Base Testing 2 - Micro

Task: At this station, you will experiment to determine which
of three solutions is acidic and which is basic.

MATERIALS:
disposable pipettes A - C safety goggles
chem plate marked A - C (3 rows) waste cup
disposable pipette with phenolphthalein paper towels
blue litmus paper cassette case
red litmus paper

BACKGROUND:

| Phenolphthalein turns pink in a basic solution.
Blue litmus paper turns red (pink) when dipped in an acidic solution.
pped in a basic soluton.

DIRECTIONS:

1. Put your safety goggles on.
2. ‘Think carefully about an experiment you could do to determine which of the
three solutions are acidic and which are basic.

3. CARRY OUT YOUR EXPERIMENT.
4. Record your observations in the data table below.

Indicator Solution A | Solution B Solution C
. - ; Cned ,
Buetims | Showd | AR | Tna
Red Limmus | 994C =1¥ ﬁ“ ?‘( 5.@7/“‘
ol | Lian€s | SN
[

. JUWWd\ Qleity 53*— c\p\)o\k'r
Phenolphthalein hi !; .g;,.; olepl. oAen clep./

(ST .

J _
5. Blot the wax paper with a paper towel and wipe off the test card. Throw any garbage
into the waste cup. ‘

( Please Continue on the Next Page )
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April 30, 1995 2
6. In the space below, describe the procedures you followed in conducting your

experiment.

BT Wnfee diops of cach Solofons
/n "y (hpdsones ac Ko 1[')/ /D\J C.
(&’{U‘LN\ S < gk /‘\rjlc,) uf%kcﬂ I\ J&\\@dt
¢ &C}\ <O} aLan s(a(@ \ u\\\iv{u . -
N L ine Oamer iaa M
or Uhawn = “ode 0 Yoo
ok Q/‘wﬂ@/g)/ﬁ/ha_‘( o~ _jn_each ' slot

7. Using the data you have collected and the background information, which

solution is acidic? ,
Zolobian C
Egle space below, explain the reason for your answer.

=0/ p0S e only 0Nl
Dhch A ot e T oleddes
N ekl bace  Las ol

8. Using the data you have collected and the background information, which

solution is basic? ' ™
\%OMLC!S 74\-:3

In the space below, explain the reaso:}‘fS your answer.

Recans e \W%J ROENed! C/@O@@
e M e es added

NYS Alternative Science Assessment Project Copyright 1993

NSF Grant #MDR-9154506 The University of the State of New York
The State Education Deparunent
Albany, NY 12234



Acid and Base Testing 2 - Micro

Student ID ___[H =15

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.

or Female (circle one)

Scoring Form

Question

Circle Point Breakdown | Points Earned

Experimental procedures
Phenolphthalein Method
Litmus Method

©0
N

Litmus and
Phenolphthalein Data
Table

Solution A

‘Solution B

Solution C

Acidic Solution
Solution Named

Reason for choice

01@_*?__.

Basic Solution
Solution Named

Reason for choice

O 1 2 o
Lo

Total Score
Highest Possible Score - 11 points
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Acid and Base Testing 2 - Micro

Task: At this station, you will experiment to determine which
of three solutions is acidic and which is basic.

April 30, 1995 1 2

MATERIALS:
disposable pipettes A - C safety goggles
chem plate marked A - C (3 rows) waste cup
disposable pipette with phenolphthalein paper towels
blue litmus paper cassette case
red litmus paper

BACKGROUND:

| Phenolphthalein turns pink in a basic solution.
| Blue litmus paper turns red (pink) when dipped in an acidic solution.
Red litmus paper turns blue (purple) when dipped in a basic solution.

DIRECTIONS:
1. Put your safety goggles on.

2. Think carefully about an experiment you could do to determine which of the
three solutions are acidic and which are basic.

3. CARRY OUT YOUR EXPERIMENT.
4. Record your observations in the data table below.

Indicator Solution A | Solution B Solution C

Blue Litmus |\ uce VA \"'\\;3~ %\) <

Red Limus [ SR Q\Q\ Ruedt

/

Phenolphthalein (/\Q\\T QN (/\ngﬁ’

5. Blot the wax paper with a paper towel and wipe off the test card. Throw any garbage
into the waste cup.

C Please Continue on the Next Page )
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" 6. Inthe space below, describe the procedures you followed in conducting your

A “Y\w Qnern Qlote b Qo Yo
~h 3\ AN Sm\\N\@(ﬁ in \ T/O\Ar
< O MW A )5< \Q\ 9O\u\\ﬂ(‘§'\\ v \ﬂ 3
< CVx ﬁo\\)\»% Q«Aflf\«d‘ "%Qj*cc}\
WL\«\ (NN\@ w*\m \ 3\' uS - C@pef@\\"\
C\‘\«Q O (‘}\\¥\m AN

7. Using the data you have collected and the background information, which

solution is acidic? %

In the space below, explain the reason for your answer.

o Mo \ensy Ve Ting

8. Using the data you have collected and the background information, which

solution is basic?
Po xS

In the space belov{&explam the reason for your answer.

O vy Q»‘\@*ef 5 v\\/e‘\,\ V@&

NYS Alternative Science Assessment Project Copyright 1993
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Student ID | H - 20 ~ Acid and Base Testing 2 - Micro
r Female (circle one) Scoring Form

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.

Question Circle Point Breakdown | Points Earned

3. Experimental procedures
Phenolphthalein Method
Litmus Method

o O 2
o @

5. Litmus and
Phenolphthalein Data
Table

Solution A
Solution B

0
0
Solution C @

7. Acidic Solution

Q
@
1
Solution Named 0 @
e | S

Reason for choice 0 1
&. Basic Solution
Solution Named 0 @
Reason for choice | . 0 1 @ :_5____

Total Score IO
Highest Possible Score - 11 points
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Acid and Base Testing 2 - Micro

Task: At this station, you will experiment to determine which
of three solutions is acidic and which is basic.

MATERIALS:
disposable pipettes A - C . safety goggles
chem plate marked A - C (3 rows) waste cup
disposable pipette with phenolphthalein paper towels
blue litmus paper cassette case
red litmus paper

BACKGROUND:

Phenolphthalein turns pink in a basic solution.
Blue litmus paper turns red (pink) when dipped in an acidic solution.

\ Red litmus paper turns blue (purple) when dipped in a basic solution.

DIRECTIONS:

1. Put your safety goggles on.
2. Think carefully about an experiment you could do to determine which of the
three solutions are acidic and which are basic.

3. CARRY OUT YOUR EXPERIMENT.
4. Record your observations in the data table below.

Indicator Solution A | Solution B Solution C

. AN . 7 <d S ot e
Blue Litmus |~ \\\(@\ Q’\\v‘- Tax }J\/J (< 1| \’N{

. ; “’“ﬂ\\\(.d = U -
Red Litmus Jes "@‘é; SN IR ) e I

Phenolphthalein C'\! 0@{\\ (; ,;\'-., o é'\\ Z,\{x\\k\}‘\‘/
X ——

5. Blot the wax paper with a paper towel and wipe off the test card. Throw any garbage

into the waste cup.

C Please Continue on the Next Page)
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April 30, 1995 2 ~
In the space below, describe the procedures you followed in conducting your

experiment. : :
od o Daeg oF Al 2acd c 2

Loz 4 . D f/ ’/7\0 <L ﬂ/rv/
77\é 17/ /\47770'///16 /‘Aﬁ The %f“’”

12(7(/\) K L YZ adL s /r)//ﬁﬂ/ W7 _Sec 0/4
an /,ﬂ?oJ 7L}”4(A‘_§ /muﬂ// I~ Jhe 77/@/

e’

7. Using the data you have collected and the background information, which

solution is acidic?
<ﬂ/¢i Fro IR

In the space below, explam the reason

T4 ’MM f%’y s, [apes
Pmﬁ f/f‘ oy, ﬁfa\m//? /Z«M

8. Using the data you have collected and the background information, which

solution is basic?
FYNL

In the space below, explain the reason for your answer. |
D, [(Aepe of T Splufrps
ﬁﬁd /1 INUS S Dapgc /e

oo Ep Dl
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Acid Precipitation
| Task Information

Grade: 8th grade
Content: ' ‘
« Block H (The Chemistry of Matter). Section VI, 1 and 2. page 29 - 30; Appendix

H- 60

Format: Manipulative v

Purpose: The student will use an indicator to determine and evaluate the level of acidity in
simulated water sources from New York State.

Skills:
Primary: Interpreting data, Observing
Secondary: Predicting

Time: 8 - 15 minutes

Materials: '

Teacher per Student

* citric acid (Fruit Fresh™) o dropper bottles labeled A - D
» stock bottles  pH paper (range 2 - 8) in vial with color key
o permanent fine line black marker ¢  transparency test card
e water » paper towels
o water (550 ml)
» waste container
» safety goggles
» water for cleaning
Preparation: '
1. Stock Solution Preparation;

a. The solutions can be purchased as buffer solutions from a science supply
company.

« If you are making your own solutions use citric acid crystals (Fruit Fresh™)
which are less toxic than other acids

b. You might use the following chart to make enough stock solutions to fill 30
student dropper bottles with 50 ml each.

Botde Desired pH Grams of * | of Distilled Water
A 4.0 1500 ml
B 6.0 1500 ml
C 7.0 0 1500 ml
D 6.0 1500 m!

For best results:

Test each solution with pH paper strips prior to use.

It is difficult to maintain a pH of 7 in a stock solution. Atmospheric CO2 will lower
the pH upon exposure. Keep bottle tightly covered and adjust pH as needed by
adding drops of a weak base such as lime water or baking soda solution. (Add
cautiously and test often with pH paper.)

Transfer attached template for testing card with a permanent marker or a copy
machine. Use shiny side of transparency to avoid contamination between tests.

Safety:
: Students must wear safety goggles.
Check MSDS (Materials Safety Data Sheet) for further laboratory precautions.
o Laboratory safety procedures required. - »
NYS Alternative Assessment in Science Project . Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York

The State Education Department
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April 26, 1996 1

Acid Precipitation
Task: At this station, you will experiment with 4 solutions representing water
collected in March 1995 from sources around New York State to
determine their level of acidity.

Materials:
» pH color chart » waste cup
» pH paper  paper towels
« water for cleaning  safety goggles
e transparency test card

solution filled dropper bottles labeled A - D

Background:

pH paper is an indicator used to determine how acidic or basic a
solution 1s. N
Distilled water with a pH of 7 is not an acid or base; 1t1s called

neutral.
1 5 7 9 14
Very Slighdy Neutral Slightly Very
Acidic Acidic Basic Basic

The dropper bottles A through d contain samples that represent water collected
in March 1995 from the following sources:

Bottle A - Adirondack Lake water
Bottle B - Finger Lake water
Bottle C - Drinking (tap) water
Bottle D - Great Lake water

Directions:

1.

© 0N QURWL N

Put your safety goggles on. DO NOT taste or touch any solution. Clean up any
spills immediately.

Place one drop of each solution on the transparency circle on the test card with
the same letter as the solution.

Dip the end of a pH paper into solution A.

Compare the color of the pH paper with the chart on the pH color chart.
Record the pH of the solution on the data table on the answer sheet.

Repeat steps 3 through 5 for solutions B, C, and D using separate unused strips
of pH paper for each solution..

Place used strips of pH paper in the waste cup.

Clean the transparency test cards with water. Throw any garbage into the waste
cup.

Answer questions 1 through 4 on the answer sheet.

C Please Continue on the Next Page )
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April 26, 1996
Answer Sheet
Acid Precipitation

1. Record the pH of each sample on the data table below.

Sample Source of Water pH Levels
March 1993 | March 1995
A Adirondack Lake 5.0
B Finger Lake 6.0
C Drinking (tap) 70
D Great Lake 55

2. Using the data you have collected and the background information, determine
the following:
a Which 1995 sample is most acidic? (If thereisa tie, list them)

b. Which 1995 sample is least acidic? (If there is a tie, list them)

The pH of rain water in all of these areas was measured at 4.5 in 1993 and 3.0 in
1995.

3. Compare your results on the data table from 1995 with the results from 1993.
Which sample(s) was/were most affected by acid rain?

In the space below, explain the reason for your answer.

' Please Continue on the Next Page)
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April 26, 1996 3

4. To survive, many organisms need the water pH to be between a pH of 5and 9.
The list below shows the lowest pH of water at which certain organisms can

live.
Bass pH 5.0 Perch pH 4.5 Snail pH 6.0
Minnow pH 6.5 Salamander pH 5.5
Predict the order in which the organisms in a lake will die as a lake becomes
more acidic.
;gé ggﬁ%ﬁﬁﬂ%’? in Science Project %(:g ySrllag!glU:lggs;)? %61' New York

The State Education Department
Albany, New York 12234
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s Acid Precipitation - Scoring Rubric
Maximum Score - 9 points

N Question 1. pH data table. 3 points total
N Sample Source of Water pH Levels
- March 1993 | March 1995

A Adirondack Lake 50 4.0 (3-5)

B Finger Lake 6.0 6.0 (5-7)
- C Drinking (tap) 7.0 7.0 (6-8)

D Great Lake 55 6.0 (5-7)
_ Point Criteria:

« Students receive points for the number of recorded pH's within the
acceptable range of answers given in the data table.
- -~ Allow 3 points for 3 - 5 correct data entries
- Allow 2 points for 2 correct data entries
- Allow 1 point for 1 correct data entries

Question 2. Most and least acidic solutions 2 points total

_ Point Criteria:
« Allow 1 point for identifying the most acidic solution as sample A
: - Accept any student's response correctly ed on his/her
S data. .
« Allow 1 point for identifying the least acidic solution as sample C
- Accept any student's response correctly based on his/her
= data.

Question 3. Sample most affected by acid rain and explanation2 points to
Point Criteria:
« Allow 1 point for identifying sample A as the most affected
— - Accept any student's response correctly based on his/her

data
« Allow 1 point for stating that the pH of A dropped or became more
acidic than the others.
Question 4. Order organisms will die 2 points total

Point Criteria:
« Correct order is minnow, snail, salamander, bass, and perch
- Allow partial credit (1 point) for 1 misplaced organism
- Allow no credit for more than 1 misplaced organism

— Highest possible score - 9 points

NYS Alternative Assessment in Science Project Copyright, April 1996
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Student ID Acid Precipitation - Scoring Form
Male or 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.

question Circle Point Points Earned
Breakdown

1. pH Data Table
3 - 4 correct
2 correct

1 correct

S =N W

0 correct

2. Most/Least Acidic Samples
Most - Sample A 0 1
Least - Sample C 0 1

3. Comparing Results
Named Sample 0 1

Reason for Choice 0 1

4. Order Organisms Will Die
(minnow, snail, salamander, bass,
perch) 0 1 2

Total Score
Total possible score - 9 points




Student ID HME -1 - &

Male o (circle one)

Circle the student's score for each question. Add the points for each question and

Acid Precipitation - Scoring Form

write the total score at the bottom of the scoring form.

Points Earned

Least - Sample C

Question Circle Point
Breakdown
1. pH Data Table
3 - 4 correct @
2 correct 2 3
1 correct 1
0 correct 0
2. Most/Least Acidic Samples
Most - Sample A 1 O

(@€

3. Comparing Results
Named Sample

Reason for Choice

@6

4. Order Organisms Will Die

perch)

(minnow, snail, salamander, bass,

@ 1 2 O

Total Score 3

Total possible score - 9 points

#/
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HME - 1-2
Answer Sheet

1. Record the pH of each sample on the table below.

Sample | Source of Water  T'March fg(l)evi}lsmh 1593
A Acid rain 4.5 3
B Adirondack Lake 5.0 0.5
C Finger Lake 6.0 b
D Household Tap 7.0 1.4 ~
E Great Lake 55 L-5

2. Using the data you have collected and the background information, determine the following:
a. Which 1993 sample(s) is/are most acidic? USQ!{\C}&TO:@
. Which 1093 sample(s) isfare least acidic? __ RCldk %241

3. Compare your results from 1993 with the results from 1990. Which sample(s) was/were
most affected by acid rain? . :
Y e ok Lake Sairpis

In the space below, explain the reason for your answer.
ts Gredt Lare Sacmple LiteT ue the mOSE
{ i+ wtn—is one NPleer) €0 =aas e prost
ofpected. by atid yrua.

4. To survive, many organisms need the water pH to be between a pH of 5 and 9. The list below
shows the lowest pH of water at which certain organisms can live.

“Bass pH 5.0  ‘Perch pH 4.5 VSnail pH 6.0
Minnow pH 6.5 “Salamander pH 5.5

Predict the order in which the organisms in a lake will die as a lake becomes more acidic.
Deyrh . BASS ‘Sa(aunomdw, Snai L, Minnow

NYS Alternative Science Assessment Project Copyright 1993
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Student [p_ HM g—1-7 Acid Precipitation-Scoring Form

Male o @ (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.

'Quesu'on Circle Point Points Earned
Breakdown
1. pH Data Table
3 - 4 correct 3
2 correct @ 2
-1 correct 1
0 correct 0
2. Most/Least Acidic Samples ,
Most - Sample A 0 @ 2
Least - Sample C 0 @
3. Comparing Results 2
Named Sample 0 8
Reason for Choice 0

4. Order Organisms Will Die
(minnow, snail, salamander, bass,
perch) 0 1

O

Total Score Q
Total possible score - 9 points




October 13, 1994

HME-1- T

Answer Sheet

1. Record the pH of each sample on the table below.

Sample Source of Water March {)Sl)—lg(l)evﬁmh 1993
A Acid rain 4.5 .
B Adirondack Lake 5.0 2.00 T
C Finger Lake 6.0 L-O- .|
D Household Tap 7.0 <5 T
E Great Lake 55 5.7

2. Using the data you have collected and the background infqgnaxion, determine the following:
a. Which 1993 sample(s) is/are most acidic? amples A-E
b. Which 1993 sample(s) is/are least acidic? 20 €& O

3. Compare your results from 1993 with the results from 1990. Which sample(s) was/were
most affected by acid rain? o
’ SamecS A8

In the space below, egtplain the reason for your answer.

e o JewelS of Samplefan @ Stmpe B chenged
vougply 2-3\evels,and they_ave Ow more apdié

bon Yo Samigles dhat “Gere +aben in Maireh

1996 Tnese Ao hawe the_aveodest deference bebueen the 2
secndS 1 whiich samples were taken

4. To survive, many organisms need the water pH to be between 2 pH of 5 and 9. The list below
shows the lowest pH of water at which certain organisms can live.

Bass pH 5.0 Perch pH 4.5 Snail pH 6.0
Minnow pH 6.5 Salamander pH 5.5

Predict the order in which the organisms in a lake will die as a lake becomes more acidic.

Oecthh Bass S lamander Srail Yunnow

NYS Alternative Science Assessment Project Copyright 1993
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Student ID

HM-8-1-4%

Male o (circle one)

Circle the student's score for each question. Add the points for each question and

Acid Precipitation - Scoring Form

write the total score at the bottom of the scoring form.

Question

Circle Point Points Earned
Breakdown
1. pH Data Table
3 - 4 correct @
2 correct 2) 5
1 correct 1
0 correct 0

2. Most/Least Acidic Samples
Most - Sample A
Least - Sample C

@O

3. Comparing Results
Named Sample

Reason for Choice

o

4. Order Organisms Will Die
(minnow, snail, salamander, bass,
perch)

o 1 O

2

Total Score

9

Total possible score - 9 points

LA



HH-2- /-4

October 13, 1994

Answer Sheet

- 1. Record the pH of each sample on the table below.

— Sample | Source of Water March f;ig(l)evi}lsmh 1993
A Acid rain 4.5 2.0

— B Adirondack Lake 5.0 ? A 5 -
C Finger Lake 6.0 .

. D Household Tap 7.0 . .=
E Great Lake 5.5 C .5

2. Using the data you have collected and the background information, determine the following:
a. Which 1993 sample(s) is/are most acidic? 5QMP‘€, A
~ b. Which 1993 sample(s) is/are least acidic?

3. Compare your results from 1993 with the results from 1990. Which sample(s) was/were
— most affected by acid rain?
Sample A

‘ In the space below, explain the reason for your answer.
e The DPh level of Sc*m@ e A C})onaai
by b, a_aceaterchange Hoen ip Gy
ol ‘o oiher Samples !

- 4. To survive, many organisms need the water pH to be between a pH of 5 and 9. The list below
shows the lowest pH of water at which certain organisms can live.

— Bass pH 5.0 Perch pH 4.5 Snail pH 6.0
Minnow pH 6.5 Salamander pH 5.5

Predict the order in which the organisms in a lake will die as a lake becomes more acidic.

T Minnow, Sail, Salavas der, Racs, Pecch.

NYS Alternative Science Assessment Project Copyright 1993
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April 26, 1996

Acid Precipitation - Micro
Task Information

Grade: 8th grade
Content:
* Block H (The Chemistry of Matter). Section VL 1 and 2. page 29 -
30; Appendix H - 60
Format: Manipulative
Purpose: The student will use an indicator to determine and evaluate the level of
acidity in simulated water sources from New York State.
Skills:
Primary: Interpreting data, Observing
Secondary: Predicting
Time: 8 - 15 minutes
Materials: )
* disposable pipettes labeled A - D * ﬁnel?cri'e permanent black
mar
* pH paper (range 2 - 8) with PH color * water for clean up
chart
* small plastic cups - 4 * paper towels
* dropper bottles for stock solutions * waste container

* safety goggles
Preparation:
1. Stock Solution Preparation

a The solutions can be purchased as buffer solutions from a science
supply company.

* If you are making your own solutions use citric acid crystals (Fruit
Fresh™) which are less toxic than other acids

b. You might use the following chart to make enough stock solutions
to fill 30 student pipettes with 1 ml each.

Bottle Desired pH Grams of ml of Distilled
Citric acid Water
A 40
B 6.0
C 7.0
D 6.0
NSF Gront rpaSSessment in Science Project e S bl 1996 e York
The State Education Department

Albany, New York 12234
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April 26, 1996 2

2. Materials Preparation

Label disposable pipettes "A", "B", "C", and "D".

Pour individual stock solutions in small plastic cups. To fill pipettes,
place a handful of pipettes into the solutions (tips down), and
squeeze bulbs simultaneously. Capillarity will keep solutions in the
pipettes without sealing.

For best results, test each solution with PH paper strips prior to use.
Pipettes will fit inside of the cassette case with tips up for easy
Storage and handling. Styrofoam can be used as spacers.

Pipettes - 2" Specialty Transfer Pipettes (1 ml, 43 drops/ml)

Use the permanent marker or a copy machine to transfer the
template onto the transparency. Use the smooth side of the
transparency to avoid contamination. Discard after each use.
Alternative: purchase Reaction Plates ( 24 wells). Use Flat sides of
both lids and bottoms of reaction plates. Wash Between uses.

Students must wear safety goggles.
* Check MSDS (Materials Safety Data Sheet) for further laboratory

precautions.

* Laboratory safety procedures required.

a
b.
N
» C.
d.
_— €.
f
g.
~ Safetyﬁ
- NYS Alternative Asses:
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April 26, 1996 1

Acid Precipitation - Micro

Task: At this station, you will experiment with 5 solutions representing water collected in
March 1995 from sources around New York State to determine their level of acidity.
Materials:

* solution filled disposable pipettes A through D * waste cup

* pH paper (range 2 - 8) * paper towels

* pH color chart * safety goggles

* transparency test card * cassette case

* water for cleaning

Background:

pHp.

Distilled water with a PH of 7 is not an acid or base; it is called neutral.

1 5 7 9 14
Very Slighdy Nel;u-a] Slightly Very
Acidic Acidic Basic Basic

aper is an indicator used to determine how acidic or basic a solution is.

— —

—

The disposable pipettes A - D contain samples that represent water collected in March 1995
from the following sources:

Pipette A - Adirondack Lake water
Pipette B - Finger Lake water
Pipette C - Drinking (tap ) water
Pipette D - Great Lake water

You will test the water samples collected in March 1995, Results from these samples will be
compared with water collected in March 1993 from these same locations.

Directions:

1.

N

SO S A

Put your safety goggles on. Do not taste or touch any solution. Clean up any
spills immediately.

Place one drop of each solution on the transparency circle with the same letters as the solution.

Dip the en

d of a pH paper into solution A.

Compare the color of the PH paper with the pH color chart.
Record the pH of the solution on the data tablg, on the answer sheet.

Repeat ste
solution.

Place used

ps 3 -5 for solutions B through D using separate strips of pH paper for each

strips of pH paper in the waste cup.

Clean the transparency test card with water. Throw any garbage into the waste cup.
Answer questions 1 - 4 on the answer sheet.

NYS Alternative Asses:

NSF Grant #MDR-91

( Please Continue on the Next Page )
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April 26, 1996 2

Answer Sheet
Acid Precipitation - Micro

1. Record the pH of each sample on the table below.

Sample Source of Water PH Levels
March 1993 March 1995
A Adirondack Lake 5.0
B Finger Lake 6.0
C Drinking (tap) 7.0
D Great Lake 5.5

2. Using the data you have collected and the background information, determine the following:
a. Which 1995 sample is most acidic?

(If there is a tie, list them.)
b. Which 1995 sample is least acidic?

(If there is a tie, list them.)

The pH of rain water in all of these areas measured 4.5 in 1993 and 3.0 in 1995,

3. Compare your results from 1995 with the results from 1993. Which sample(s) was/were most
affected by acid rain?

In the space below, explain the reason for your answer.

4. To survive, many organisms need the water pH to be between a pH of 5 and 9. The list below
shows the lowest pH of water at which certain organisms can live.

Bass pH 5.0 Perch pH 4.5 Snail pH 6.0
Minnow pPH 6.5 Salamander pH 5.5

Predict the order in which the organisms in a lake will die as a lake becomes more acidic.

NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
The State Education Department
Albany. New York 17934



April 26, 1996

Acid Precipitation - Micro - Scoring Rubric
' Maximum Score - 9 points

1. pH Data Table ‘ 3 points total
Sample Source of Water PH Levels
March 1993 March 1995
A Adirondack Lake 5.0 4.0(3-5)
B Finger Lake 6.0 6.0(5-7)
C Drinking (tap) 7.0 7.0(6-8)
D Great Lake 5.5 6.0(5-7)

** The theoretical pH value of each solution is given first.
The acceptable range of student answers is given in parenthesis.

Point Criteria:
* Students receive points for the number of recorded pH's within the acceptable range of
answers given in the data table.
- Allow 3 points for 3 - 4 correct data entries
- Allow 2 points for 2 correct data entries
- Allow 1 point for 1 correct data entries

2. Most and least acidic solutions 2 points total
Point Criteria:
* Allow 1 point for identifying the most acidic solution as sample A
- Accept any student's response correctly b n_his/her data.

* Allow 1 point for identifying the least acidic solution as sample C
- Accept any student's Tesponse correctly based on his/her data.

3. Sample most affected by acid rain and explanation 2 points total

Point Criteria:
* Allow 1 point for identifying sample A as the most affected
- Accept any student's response correctly based on his/her data
* Allow 1 point for stating that the pH of A dropped or became more acidic than the
others.

4. Order organisms will die 2 points total

Point Criteria:
*  Correct order is minnow, snail, salamander, bass, and perch
- Allow partial credit (1 point) for 1 misplaced organism
- Allow no credit for more than 1 misplaced organism

Highest possible score - 9 points

NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
The State Education Department
Albany, New York 12234



Student ID Acid Precipitation - Micro
Male or Female (circle one) Scoring Form

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.

B Quesn;n— Circle Point Points Earned
Breakdown
1. pH Data Table
3 - 4 correct 3
2 correct 2
1 correct 1
0 correct 0
2. Most/Least Acidic Samples
Most - Sample A 0 1
Least - Sample C 0 1
3. Comparing Results
Named Sample 0 1
Reason for Choice 0 1
4. Order Organisms Will Die
(minnow, snail, salamander,
bass, perch) 0 1 2 —_—
R R —

Total Score
Highest Possible score - 9 points




Student ID __2H - | | Acid Precipitation - Micro
Male or (circle one) Scoring Form

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.

Question Circle Point Points Earned
Breakdown

1. pH Data Table

3 - 4 correct @

2 correct 2

1 correct 1 ‘8
0

0 correct

2. Most/Least Acidic Samples

Most - Sample A 0 @
Least - Sample C 0 1

3. Comparing Results

Named Sample 0
Reason for Choice @

4. Order Organisms Will Die
(minnow, snail, salamander,

|
bass, perch) 1 2 ——Q—_ H

Total Score 5
Highest Possible score - 9 points




April 30, 1995 2
Answer Sheet IH -1
Acid Precipitation - Micro
1. Record the pH of each sample on the table below.
Sample | Source of Water March f;;evﬂsmh 1995

A Acid rain 45 . ;_

B Adirondack Lake 5.0 -,

C Finger Lake 6.0 ), _

D Household Tap 7.0 ).~

E Great Lake 5.5

N

. Using the data you have collected and the background inforrnatiog, determine
me:ﬂ%glglzl%S sample(s) is/are most acidic? AQIC& oun < 74@[ won cﬁac/}?/
b. Which 1995 sample(s) is/are least acidic? 4~ 4 / CdQﬁ + GPEAT L n(étf’a
3. Compare your results frorﬁ 1995 with the results from 1993. Which sample(s)

was/were most affected by acid rain? ;
Aduwondack lobe

— In the space below, explain the reason for your answer.

4. To survive, many organisms need the water pH to be between a pH of 5 and 9.
The list below shows the lowest PH of water at which certain organisms can
live.

Bass -~ pH 5.0 Perch pH 4.5 Snail pH 6.0
Minnow pH 6.5 Salamander pH 5.5

Predict the order in which the organisms in a lake will die as a lake becomes
more acidic.

p@v‘*c'/h) BCIS S &L{OLMQH/ﬁP ja /&Sf)n'z/ Y
= _ M wnnsey) _

NYS Alternative Science Assessment Project Copyright 1993
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| H2Z
Student ID 2H-53 Acid Precipitation - Micro
r Female (circle one) Scoring Form

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.

Question Circle Point Points Earned

Breakdown

1. pH Data Table

3 - 4 correct @

2 correct

2
1 correct 1
0

0 correct

2. Most/Least Acidic Samples
Most - Sample A

Least - Sample C z)) 8 2
®
o

3. Comparing Results |
Named Sample 0

Reason for Choice

4. Order Organisms Will Die

(minnow, snail, salamander,
bass, perch) : @ 12 o
m

Total Score 7
Highest Possible score - 9 points




April 30, 1995 2
Answer Sheet 24 -3
Acid Precipitation - Micro
1. Record the pH of each sample on the table below.
Sample | Source of Water March fg;ev&lsmh 1995

A Acid rain 4.5 L 5

B Adirondack Lake 5.0 . S

C Finger Lake 6.0 5c

D Household Tap 7.0 7.0

E Great Lake 5.5 C & |

2. Using the data you have collected and the background information, determine
the following: - '
a. Which 1995 sample(s) is/are most acidic? '-QR‘.M! T ¥na,

b. Which 1995 sample(s) is/are least acidic? H‘/r‘b{"-é, ;\4\-/‘1! : Luj
/
1993. Which sample(s)

3. Compare your results from 1995 with the results from
was/were most affected by acid rain? 1

“A’ g

| h.o AE/TL. IV

14 1&2’/ ‘
{,

)

4. To survive, many organisms need the water pH to be between a pH of 5 and 9.
The list below shows the lowest PH of water at which certain organisms can
live.

Bass pH 5.0 Perch pH 4.5 Snail pH 6.0
Minnow pH 6.5 Salamander pH 5.5

Predict the order in which the organisms in a lake will die as a lake becomes

more acidic. ,
o /
TDeel AT M@A@ W Wl e
T 7 3 4 -
NYS Alternative Science Assessment Project Copyright 1993
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Student ID _ 2H-S

r Female (circle one)

Circle the student's score for each
write the total score at the bottom

Acid Precipitation - Micro
Scoring Form

question. Add the points for each question and
of the scoring form.

Question Circle Point Points Earned
Breakdown
1. pH Data Table ’
3 - 4 correct @
2 correct 2
1 correct 1 5
0 correct 0

H Most - Sample A
Least - Sample C

2. Most/Least Acidic Samples

3. Comparing Results
Named Sample

Reason for Choice

(minnow, snail, salaman
bass, perch)

4. Order Organisms Will Die

der,

Total Score q

Highest Possible score - 9 points



Answer Sheet Aol 01955 2
Acid Precipitation - Micro 2H -5

1. Record the pH of each sample on the table below.

Sample | Source of Water March fg;evﬁsmh 1995
py Acid rain 45 4z
B Adirondack Lake 5.0 <.
C Finger Lake 6.0 S
D Household Tap 7.0 1.0 ("7,3)
E Great Lake 5.5 < ST

2. Using the data you have collected and the background information, determine

the following:
a. Which 1995 sample(s) is/are most acidic? R 5 B
b. Which 1995 sample(s) is/are least acidic? D |
3. Compare your results from 1995 with the results from 1993. Which sample(s)
was/were most affected by acid ﬂin‘é’% o~ \
LETTERC ?

Xpore asde. 5 | £ |

In the space below, explain the reason for your answer® |
SANPIES B EC  Gor moke
ASINiC  BEcaus  wmoee Fpss,l
FULES WERE Bu@iED And Mool . -
Moy AvD S0y Wepre fasp nb e -
4. To survive, many organisms need th:\-vater PH to be between a pH of 5 and 9. MR-

The list below shows the lowest PH of water at which certain organisms can
live.

Predict the order in which the organisms in a lake will die as a lake becomes
more acidic.

THE FIRST 10 Die il behe Mrkob o),
THeN THE SRAL. THEY SALAMPEL  Thet - B =
NYS Alternative Science Assessment Project mﬂﬁmg a%ogn% 199?
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Grade:

Content:

Format:

Purpose:

Skills:

Time:

Materials:

* scissors or craft knife
* black or blue marker

Changing Ramp Heights o

Task Information
8th grade

Block I ( Energy Sources and Issues) Section I;B.1, B.2, B.3. page 7.

Manipulative

The students will determine the relationship between the height of a -
ramp and the energy of the ball rolling down the ramp.

Primary: Measuring, interpreting data, calculating
Secondary: Recording data, observing

10 - 15 minutes

Teacher: * Per student or station:

three(3) books of the same size
plastic cup or bowl

30 cm ruler w/ center groove
golf ball '

metric measuring tape
masking tape

calculator

Preparation:

Cut a hole in the side of the plastic cup or container large enough to
allow the golf ball to roll through it freely.

Designate the part of the cup that the students will be measuring from
(back or front)

You must have a large flat surface to do this task; laboratory tables,
cafeteria tables, or the floor work well. A single student desk is not
large enough.

A ball release point should be marked on the ramp or ruler with
permanent marker.

Extension/Modifications:

Uniform wood blocks may be used in place of the books for the ramp.
A rubber ball may be substituted for the golf ball.

A piece of wooden molding may be used in place of the ruler for the
ramp.

NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
The State Education Department

Albany, New York 17734




April 26, 1996 1

Changing Ramp Hei ghts
Task: At this station you will be measuring the effect the height of a ramp has on the
distances a ball is able to move a stationary cup.

Materials

3 books of the same size
plastic cup or bowl
ruler with a center groove
golf ball
metric measuring tape
masking tape
calculator 30 cm ruler
< Plastic container

Ball

with hole

Metric Ruler

Directions

L.

Be sure your equipment is set up exactly as it appears in the diagram above.
Make sure the cup is placed with the hole facing the ruler. Rest the ruler on the books at about
5 cm from the end.
*#%* The ball must roll into the cup *=**
Release the golf ball about 2 cm from the top of the wood.

Measure, in centimeters, how far the bal] moved the cup. Be sure to measure from the front of
the cup.

Record your measurement in the data table on the answer sheet.

Conduct two (2) more trials for this height. Find the average of all three (3) trials to the nearest
whole number and record it in the data table on the answer sheet.

Add one book to the ramp and repeat steps 2 - 5.
Add a third book to the ramp and repeat step 2 - 5.

Answer questions 2 - 5 on your answer sheet.

C Please Continue on the Next Pagej
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September 3, 1996 2
Changing Ramp Heights
Answer Sheet
1. Record your measurements on the data table below.

Distance cup moved - (in centimeters)

Number of Books Trial 1 Trial 2 Trial 3 Average
1
2

3
5\*%\%

2. Write a sentence comparing the effect of ramp height on the average distance the cup moved.

3. Interms of kinetic and potential energy, explain why changing the height of the ramp produced

different results.

C Please Continue on the Next Page '
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April 26, 1996
4. Was your data the same for all three trials when three books were used?

Explain what might have caused this,

5. Why does a scientist use more than one trial when conducting an experiment?

NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
The State Education Department
Albany, New York 12234
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April 26, 1996
Changing Ramp Heights - Scoring Rubric
Maximum Score - 10 points

1. Data Table - Distance the Cup Moved 3 points total

Point Criteria: )
* Allow ! point for data collection taken three times (3 trials)
* Allow 1 point for correctly averaging and rounding at least two (2) of the three(3)
distances.
* Allow 1 point for data showing an increase in the average distance as the number of
books is increased.

2. Effect of Ramp Heights on Distance 2 points total

Point Criteria:
* Allow 1 point for identifying height of the ramp as the variable.
* Allow 1 point for an explanation that states that the distance the cup moved is
directly related to the height of the ramp.

Sample of acceptable responses:

* As the ramp was moved higher, the cup moved further.
*  When the ramp was low, the cup did not roll as far as when it was higher.

3. Explanation of Results 2 points total

Point Criteria; '
* Allow 1 point if the student states that increased energy of the ball leads to increase
movement of the cup.
* Allow 1 point if the student states that the increased ramp height is the cause of the
increase in the ball's energy.
Allow 2 points for both cause and effect

Sample of acceptable answers:

*  When there were more books, the ball had more energy and moved the cup
further.

*  When the ramp height was increased the potential energy was increased and
led to more kinetic energy to move the cup.

4. Variation in Data 2 points total
Point Criteria;
* Allow 1 point if the student's response matches his/her data.

* Allow 1 point if the student relates the change in distance to the human factor
involved in the experiment,

Sample of acceptable responses:

*  The starting position of the Cup may have varied.

* The ball may have been placed at different starting positions.
* Human element

* Environmental factors

S. Multiple Trials 1 point total

Foint Criteria:
* Allow 1 point if the student's response states that several trials validate the data and
allow for human error.

Highest possible score - 10 points

NYS Alternative Assessment in Science Project Copyright, April 1996
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The State Education Department
Albany, New York 12234



Student ID

Male or Female (circle one)

Circle the student's score for each

question. Add the

Scoring Form - Changing Ramp Heights

points for each question and

write the total score at the bottom of the scoring form,
- o 1
) Circle Point .
Question Breakdown Points Earned

. Data Table - distance the ball moved

Three trials completed 1

Average 1 ——

Direct relationship shown 1 _
2. Effect of ramp heights on distance cup

moves

Correct identification of variable 1

Correct explanation 1 —_—
3. Explanation of results 0 1 2
4. Variation in data

Response matches data 1 '

Correct explanation 1 —_—
5. Multiple trials 0 1

Total Score

Maximum Score - 10 points



Student ID ol r Female (circle one)

Changing Ramp Heights

— Scoring Form (Maximum Score = 9 points)

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.

. Circle Point Points
—~ Question Breakdown Eamed
1. Data Table - Distance
the ball moved
Data Entry 0 @ _

Data Collection 0 g 1 ) {

2. Effect of Ramp Heights
- on Distance cup moves

Correct identification of variable 0 (1 ) /
Correct explanation @ 1 o

3. Explanation of Results

4. Explanation of
Scientific Method

- Response matches data 0 @ /

B ' Correct Explanation @ 1 o
©

5. Data Collecting

— Total Score é




Changing Ramp Heights

-+

February 1, 1995 2

- Answer Sheet
B 1. Record your measurements on the data table below.
- Distance Cup Moved (i centimeters)
- Number of Trial 1 Trial 2 Trial 3
] Q ,, ) )
NG ‘™M /UM CM
_ .
2 o< 2 72 T
L - =
) 3 S0 | Alem | 27/
2. Wnte a sentence comparmo the effects of ramp height on the distance the cup moved.

yiddn e \nhoe /«f)

I e et

- ﬂ%*n\l st Loddy o

Ne hlochs ‘Lu)et an

| e fe A,
_ 3. Write a sentence t(:xplaxmno g why changing the height of the ramp produced dlfferent results.
/?oﬂi f‘- QA’X /\\\c ( -/Psbﬁﬁj ‘7U/v_ }‘)C«
- to g0 Lasten

@ase continue:this tas




February 1, 1995 3

Was your data the same for all three trials at each height? \/\ O
Explain what might have caused this,

Tl &)Lu:\f\dv ol M\oq\\ auny) W nager
4(\ ¢ chu“aﬂp/ \Urg hall Jmc,o@%‘swr@qnﬁ
/VDL)Q_ \”ﬂLﬂpO \L.A(\u,\c’\

Why does a scien ft use more than one trial when conducting an experiment?

Wﬂ* \"é‘\p\srﬂ
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#7 2
Student ID 8 =2 Male (circle one)

* Changing Ramp Heights

Scoring Form (Maximum Score = 9 points)

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.

. Circle Point Points
Question Breakdown Earned
1. Data Table - Distance
the ball moved
Data Entry 0. @ /
Data Collection 0 \Q J

2. Effect of Ramp Heights
on Distance cup moves

Correct identification of variable 0

Correct explanation 0

3. Explanation of Resuits

@

<
01.@_2_

()

4. Explanation of
Scientific Method
Response martches data 0 /
Correct Explanation @ 1 o
5. Data Collecting @ 1 s

Total Scdre 7




Changing Ramp Heights
Answer Sheet

Record your measurements on the data table below.

Distance Cup Moved (in centimeters)

N‘f;ggg of Trial 1 Trial 2 | Trial 3

! [€em [Qoem | 1714 cm

* 135em |4l 3 s em

3 b 1em|SECm X LN

Write a sentence corl?paﬁng the effects of ramp height on the distance the cup moved.
el Hoeiine Camp |, vne roped
O = LD NG dnes

Write a sentence explaining why changing the height of the ramp produced different results.

The Aflecent CoaulES Loew

Cased Gomm ="\ _sPec eyvicr .|
TN VN (0o oo CIhanged.

& Oveed Lo ~

... Please continue thistask on'the




Was your data the same for aJ] three trials at each height?

Explain what might have caused this.

Because. o Bre o0 Speed,
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Student ID o3 Male @Cimle one)

Changing Ramp Heights

Scoring Form (Maximum Score = 9 points)

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

1. Data Table - Distance
the ball moved
Data Entry 0 @ _/_
Data Collection 0 @ /

2. Effect of Ramp Heights
on Distance cup moves

Correct identification of variable

3. Explanation of Results

O,

Correct explanation 0 @ /
Q
1

0 1 =
4. Explanation of
Scientific Method
Response marches data o (1) /
Correct Explanation 0 é ) 7
5. Data Collecting 0 @ y

Total Scdre 7




Changing Ramp Heights
Answer Sheet

Record your measurements on the data table below.

Distance Cup Moved -(in centimeters)

ngggg of Trial 1 Trial 2 Trial 3

: 27K 17 5.7

s Jp 35,9

3 07/-/ W[hi ot

folle -i‘z% le 5 /

Write a sentence comparing the effects of ramp height on the distance the cup moved.

The Hiaher e I a4y /5 Sf/}z’ farther Y-

Write a sentence explaining why changing the height of the ramp produced different results.

I})P bo// Con O o //ﬂwn 7@#@/’ [ram &
A o pd h,o,fzbﬂ'
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February 1, 1995 3

Was your data the same for all three trials at each height? 1o

Explain what might have caused this,

The bl migh bavr sfoded QT g differend
arting ',DO){’HL. [he 1 731/k», (S SMpo¥h an/
e dtucture A Yhe ball nioh 4 ha e
been A @or=pty-. /

Why does a scientist use more than one trial when conducting an experiment?

o See T 4t 4ok
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April 20, 1996

Chemical Changes

Task Information
Grade: 8th grade

Content:
* Block H (the chemistry of matter). Section II, 5.D. page 14 -15.

Format:

Manipulative
Purpose:
The student will determine what evidence indicates that a chemical
change is occurring.
Skills: .
Primary: Observing, generalizing and inferring
Secondary: Predicting and measuring
Time: 10 - 15 minutes
Materials:
Teacher: Per Student or station:
* 11b box of baking soda * 2resealable bags labeled A and
B
* 1 quart of white vinegar * 2 twist ties
* small cups or containers * 1 plastic teaspoon
* 50 ml graduated cylinder
* baking soda
* white vinegar
®* water
* paper towels
* safety goggles

Preparation:
* A1 pound box of baking soda and one (1) quart of vinegar is
- sufficient for a class of approximately thirty (30) students.
* asupply of baking soda and vinegar in small labeled containers must
be placed at each student station.
* The resealable bags may be washed and reused.
* Use a 'good' brand of vinegar. Not all vinegars have the same acid
content.
Safety: i
* Check MSDS (Materials Safety Data Chart) for further laboratory
precautions.
* Laboratory safety procedure is required.
* Safety goggles must be worn during this experiment
* Be aware that the baking soda and vinegar bag will expand greatly
due to the carbon dioxide production.

Extension/Modification: None

NYS

AnamﬁveA&sssmeminSdenee ject C ight, il 1996
NSF Grant #MDR-9154506 Broj _n;ogyngh e

State University of New York
The State jion
Albany, New York 12734
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April 20, 1996 1

Chemical Changes
Task: At this station, you will observe two types of interactions, and then
be asked to answer some questions about the interactions.

Materials
* 2resealable plastic bags

* 2 twist ties

* 1 half teaspoon measure

*. 1-50 ml graduated cylinder
* baking soda

vinegar

water

paper towels
safety goggles

Part A - use water
Part B - use vinegar

Background

Directions:

Part A

Put on your safety goggles. Do not touch or taste any chemical,
Clean up spills immediately.

In one of the bags, put 1/2 teaspoon of baking soda into one corner.
Tie off the corner of the bag with a twist tie as shown in the diagram.
Measure 30 mL of WATER and pour it into the empty corner.
Remove as much air as possible and seal the bag tightly.

Remove the twist tie from the bag and gently mix the baking soda with the
water,

S ol SN

6. Describe what you observed after you mixed the contents of this bag. List 2
observations.

7. Set the bag aside, and continue with Part B.

C Please Continue on the Next Page U

NYS Alternative Assessment in Science ject Copyright, il 1996
NSF Grant #MDR-9154506 Proj n;ogmgh U:g:'sity of New York
The State Education Department

Albany, New York 12734




April 20, 1996 2

Part B
In the other bag, put 1/2 teaspoon of baking soda into one corner.
Tie off the corner of the bag with a twist tie as shown in the diagram.
Measure 30 mL of VINEGAR and pour it into the empty corner.
Remove as much air as possible and seal the bag tightly.

AR e

Remove the twist tie from the bag and gently mix the baking soda with the
vinegar.

6. Describe what you observed after you mixed the contents of this bag. List 2
observations.

Questions:

1. In which of the bags did a chemical change occur? your answer.

The baking soda & The baking soda & X
water bag vinegar bag Both bags Neither bag

2. Based on your knowledge of science and your observations, explain why you
think a chemical change occurred. Give 2 reasons to support your answer.

3. If you could pour the solution from the baking soda and water bag into an
open, shallow dish, and let it sit out in the sun, what would you find in the dish
at the end of one week? Explain the reason for your answer.

NYS Alternative Assessment in Science Project yright, il 1996
NSF Grant #MDR-9154506 Brot C'l'l‘:ePSme U:g‘;ﬁ(y of New York
The State Education
Albany, New York 12234



April 20, 1996 1

Chemical Changes - Scoring Rubric
Maximum Score - 9 points

Part A6. Baking soda and water observations 2 points total

Point Criteria: ,
* Allow 1 point for each valid observation up to a maximum of 2
points. If more than 2 observations are listed, correct the first 2
only.

Sample of acceptable responses:

- A solution of baking soda is made.

- A white paste is made.

- The powder dissolves/disappears in the water or liquid.

- It feels cool. (Tap water temperature can effect bag
temperature. )

Sample of unacceptable responses:

- Nothing happens.
- Any incorrect observations.

* No credit is awarded if the student did not follow directions,

Part B6. Baking soda and vinegar observations 2 points total

Point Criteria:
* Allow 1 point for each valid observation up to a maximum of 2
points. If more than 2 observations are listed, correct the first 2
only.

Sample of acceptable responses:

- The baking soda and vinegar fizzed or bubbled.
- The bag felt cold.

- The solution turned white or milky.

- The bag blew up.

Sample of unacceptable responses:

- Nothing happens.
- Any incorrect observations.

* No credit is awarded if the student did not follow directions,

1. Where did a chemical change occur? 1 point total
* Identifying the baking soda and vinegar bag
- Accept any student's Iesponse correctly based on his/her data

NYS Alternative Assessment in Science Project Copyright, il 1996
NSF Grant #MDR-9] 54506 The State UﬁAi!:':-sity of New York
The State Education

Albany, New York 12734



April 20, 1996 2
2. Explain why a chemical change occurred 2 points total
Point Criteria:
* Allow 1 point for each valid Teason up to a maximum of 2 points. If
more than 2 reasons are listed, correct the first 2 only.
ample of acceptable responses:

- The solution bubbled or fizzed.
- The temperature changed.
- A gas or new substance was produced.
The bag blew up.
- When baking soda and vinegar are mixed, a gas (COQ)is
produced.
(Credit is awarded even if the gas is incorrectly identified.)
- When an acid combines with a base, there is a chemical
change.

- Sample of unacce table responses:
“I)\—Q“._EM

- There was a color change.

3. Substance left if the solution sat out in the sun 2 points total

Point Criteria:
* Allow 1 point for identifying the remaining substance as a dry
powder (baking soda) or white substance.
* Allow 1 point for identifying the reason as evaporation.

Highest possible score - 9 points

NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 Pro The State University of New York
The State Education nt
Albany, New York 12234



Student ID Scoring Form - Chemical Changes
Male or 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.

Question Circle Point Points Earned
Breakdown
Part A
6. Baking soda and water bag

First observation 0 1
L Second observation 0 1

Part B

6. Baking soda and vinegar

bag 0 1
First observation 0 1

Second observation

1. Location of chemical 0 1

change

2. Reasons for change 0 1 2

3. What remains?
Description of substance , 0 1
Reason for answer 0 1

Total Score

Total possible score - 9 points




Student ID 8 ~ TSZ -55

_ r 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.

Scoring Form - Chemical Changes

- | usto rl Point Points Earned |
Breakdown
_ Part A
6. Baking soda and water bag
~ First observation 0 @
Second observation @ 1
- Part B

6. Baking soda and vinegar

- bag @ 1

First observation @ 1
Second observation
- 1. Location of chemical 0 @
change
B 2. Reasons for change @ 1 2

3. What remains?

Description of substance

Reason for answer

Total Score 2‘

Total possible score - 9 points
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May 4, 1994
) ANSWER SHEET
1. Describe what you observed after you mixed the contengs of Bag A.
\ , -
- iaa Se | Lel ayl
"nv .«,,..‘\,, \ B . - - g
- 2. Desgri e what you observed after you mixed the contents of Bag B.
I~ ex
3. In which of the bags did a chemical change occur? Circle your answer.
IN NEITHER ONLY IN IN BOTH
BAG BAGA.. ~» 4" BAGS

4. Explain why you think a chemical change occurred.

oause, TN Ya pych

I

‘ . ol s ) ‘{\Y‘\\ ‘ﬂ%{?ﬁﬁfﬁ
L I .

e S

- o |
, , el Tl Iy L e Ww.%%,, LN ) E
5. If you could pour the solution from Bag A into open, shallow dish, and let it sit out, what :
. would you find in the dish at the end of one week? = o e
B f %y % T Y& 3
NYS Altema;ive Scyience

_Ffé’jg‘ g §’&N§&G@m g %




Student ID g§-Ts2 - 26 Scoring Form - Chemical Changes

pr 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 fo

Question

Point
Breakdown

Pointsrned

Part A
6. Baking soda and water bag

First observation

Second observation

Part B
6. Baking soda and vinegar
bag

First observation
Second observation

_ 1. Location of chemical
change

2. Reasons for change

3. What remains?

Description of substance

Reason for answer

Total Score 5

Total possible score - 9 points
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May 4, 1994

. 8- T52-26
ANSWER SHEET

. Describe what you observed after you mixed the contents of Bag A.
“he  dissgtved +o‘m,flj¢ o e <. de
Aot o Ligt —iwd T
’ \ N : . N ,> Lk s i .
FAd dies s sig O “hocle Sk Stance on lhe
Ted oo s ae |
- Describe what you observed after you mixed the contents of Bag B.

i

Lo ooy dissoved Fegefrgs  god
~ Lvzed P

1

- In which of the bags did a chemical change occur? Circle your answer.

— -

IN NEITHER ONLY IN ONLYIN | IN BOTH
BAG BAG A BAGB | _ BAGS

- Explain why you think a chemical change occurred.

becae dhe  forns of Both maperim
wie® O |Hered.

- If you could pour the solution from Bag A into an open, shallow dish, and let it sit out, what
would you find in the dish at the end of one week?

i (Jov Ad l/\ z:r_-fdé- &
(N To N uﬁ' l;‘j” SUPS +ay

NYS Alternative Science Assessment Project Copyright 1993
NSF Grant #MDR-9154506 The University of the State of New York
The State Education Department

Albany, NY 12934
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Student ID §-T52 - 20 Scoring Form - Chemical Changes
Male oréfemale )(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.

Question Circle Point Points Earned
Breakdown
Part A
6. Baking soda and water bag
First observation 0 @ 2_
“Second observation 0 @
Part B
6. Baking soda and vinegar
bag JNE 2
First observation 0 @ —_—
Second observation
1. Location of chemical 0 (fj ) 11
change
2. Reasons for change 0 ® 2 I
I3. What remains?
] Description of substance @ 1 ‘
Reason for answer 0 @
Total Score 7

Total possible score - 9 points
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May 4, 1994

ANSWER SHEET

after you mixed the c

ontents of Bag A,
L ik 111470 8

\M\D_SL moced n wythg voct
- T hom Nt poe k down 40 +hg
botom  »F

1. Describe what you observed

IN NEITHER

ONLYIN ONLY IN IN BOTH
BAG BAG A BAGB

T {25 04

> (A
3. I%Qulf[;{)l{rlﬁ& AN %

would you find in the dis

the gottom
1 W0y =
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. . April 26, 1996
Density Of A Sinker
Task Information

Grade: 8th Grade
Format: Manipulative /
Purpose: The student will find the density of a metal sinker
Content: Physical Science
Skills:

Primary: Measuring, Observing, Applying Math

Secondary: Recording Data
Time: 10 - 15 minutes
Materials:

* spring scale or balance * graduated cylinder (at least 50 mL)

* 100 mL beaker with water * 1oz or3/4 oz lead sinker

* modeling clay * string

* calculator

Preparation:

* Put a small piece of modeling clay in the bottom of the graduated
cylinder. This will pad the graduate in case the student drops the
sinker into the graduate. ‘

* Tie a string to the lead sinker so that the students can gently lower the
sinker into the graduated cylinder. This will also help them to get the
sinker out of the graduate.

Safety:

Caution the students against dropping the sinker into the graduated
cylinder.

If any glassware should break, instruct the students not to attempt to
clean it up themselves but to inform the instructor immediately.

Extension/Modifications:

Grade 8 Task Collection - Unknown Liquids
Earth Science Task Collection - Density of a mineral

NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
The State Education Department

Albany, New York 12234



April 29, 1996

Density of a Sinker
Task: At this station, you will be determining the density of a sinker.

Materials

* spring scale or balance
graduated cylinder
beaker with water
sinker
calculator

Directions
1. Find the mass of the sinker. Include units in your answer.

2. In the space below, describe the procedures you will use to find the VOLUME
of the sinker.

3. Find the volume of the sinker. Include units in your answer.

4. What is the density of the sinker? Round to the nearest tenth.
Include units in your answer.

Show your work in the space below using the formula:

Density = mass
volume

5. Suppose you cut the bottom half off the sinker. What would be the density of
the upper half of the sinker? Explain your answer.

NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
The State Education Department
Albany, New York 12234
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April 26, 1996

Density of a Sinker - Scoring Rubric
Maximum Score - 10 points

Question 1. Mass of the Sinker 2 points total
Point Criteria:
* Teacher determined mass:
* Allow I point for mass within the acceptable ranges.
- triple beam or double pan balance = accuracy of +/- 1.0 grams
- spring scale = accuracy of +/- 2.0 grams
* Allow 1 point for labeling the units as grams.

grams

Question 2. Procedure for Volume 2 points total
Point Criteria:

* Response should include:
- Putsinker into graduated cylinder.
- Measure initial and final volumes,
- Difference is the volume of the sinker.

* Allow 2 points if all three elements are included.

* Allow 1 point if two elements are included or if student writes "water

displacement method."

- *** Points should be based on the procedure not the actual value for the volume of

the sinker, ***

Question 3. Volume of the Sinker 2 points total
Point Criteria:
* Teacher determined volume: milliliters
* Allow 1 point for volume within the acceptable range.
- accurate to */- 1.0 milliliters
* Allow 1 point for labeling the units as milliliters,

Question 4, Density of the Sinker. 3 points total
Point Criteria:
* Density calculation should be based upon the student's values of mass
and volume.
* Allow 1 point for density within the acceptable range.
- accurate to /- 0.5 &/mlL
* Allow 1 point for labeling units as &/ml..

* Allow 1 point for correct substitution of the student's values into the
density formula.

Question 5 Density of 1/2 the sinker, 1 point total
Point Criteria:
* Allow 1 point for a statement indicating that the density of 1/2 the
sinker will be the same as the whole sinker because density is not
directly related to volume,

Highest possible score - 10 points

NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
The State Education Department
Albany, New York 12234



Student ID Scoring Form - Density of a Sinker
Male or 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.

ma——

,F Question Circle point breakdown Points earned
1. Mass of sinker 0 1 2
2. Procedure followed 0 1 2
E. Volume of Sinker 0 1 2
4. Density of Sinker

Calculations 0 1 2

Work Shown

0 1

5. Density of 1/2 the sinker , 0 1

Total Score

Total possible score - 10 points



Stadent ID. GMS 32 Scoring Form - Density of a Sinker

Male or (circle one)

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

Question Circle point breakdown Points earned

1. Mass of sinker 0 @ 2 ‘
2. Procedure followed 0 @ 2 |
3. Volume of Sinker o @ > l

4. Density of Sinker

Calculations @ 1 2
Work Shown O
0) 1
5. Density of 1/2 the sinker| @ 1 0]

m\g

Total Score

Total possible score - 10 points

Y
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G M5 -3 Z October 13, 1994 /

Jask: At this station, you will be determining the density of a sinker.

Density of a Sinker

MATERIALS:

spring scale or balance

graduated cylinder

beaker with water

sinker

calculator
DIRECTIONS: .
1. Find the mass of the sinker. Include units in your answer. %O ® y
2. In the space below describe the procedures you will use to find the VOLUME of the sinker.

L el pud {p0) 3 OF Wenke
N put +ne < mﬁe C Wwthe
3. Find the volume of the sinker. Include units in your answer. 5’
4.  Whatis the density of the sinker? Round to the nearest tenth &ﬁ O
Include units in your answer.
Show your work in the space below using the formula: Density = mass
4 - volume
30.
34,0

5. Suppose you cut the bottom half off the sinker.

What d be the densuy of the upper half of the sinker?

SMA L e o oy
44‘ will g et 9.\

NYS Alternative Science Assessment Project Copyright 1993
NSF Grant #MDR- 9154506 The University of the State of New York

The State Education Department
Albanyv. NY 19914



Student ID GNS -36 Scoring Form - Density of a Sinker # 2
- Male or 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.

. - B Question Circle point breakdown Points earned

1. Mass of sinker 0 1 @ 2
N 2. Procedure followed 0 1 @ 2
- 3. Volume of Sinker o (1 2 I

4. Density of Sinker

- Calculations @ 1 2
Work Shown @

0
5. Density of 12 the sinker| @ 1 o

-
NG

Total Score
Total possible score - 10 points




October 13. 1994

GMS <Zo

Density of a Sinker

JTask: At this station. you will be determining the density of a sinker.
,,,,, MATERIALS:
spring scale or balance
graduated cylinder
beaker with water

sinker
calculator
DIRECTIONS:
. 1. Find the mass of the sinker. Include units in your answer. 39 L//;

to

In the space below, describe the procedures you will use to find the VOLUME of the sinker.

- 3. Find the volume of the sinker. Include units in your answer. _— . N )
— 4. Whatis the density of the sinker? Round to the nearest tenth. _
Include units in your answer. - Ltl \k‘
Show your work in the space below using the formula: Density = mass
~ o volume
JJED

5. Suppose you cut the bottom half off the sinker.
What would be the density of the upper half of the sinker?

272

NYS Alternative Science Assessment Project Copyright 1993
S NSF Grant #MDR-9154506 The University of the State of New York
The State Education Department
- Albany, NY 12234



Student ID GM S -‘55 Scoring Form - Density of a Sinker
Male oxFemale \(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.

Question Circle point breakdown Points earned

1. Mass of sinker 0 1 @ Z
2. Procedure followed 0 1 @ 2
3. Volume of Sinker 0 1 @ 2
4. Density of Sinker
Calculations 0 1 @ 5
I Work Shown
| o

5 Demsityof 12 thesinker| () 1 @) -

Total Score

Total possible score - 10 points

#3



October 13, 1994

GHS- 35~

Density of a Sinker

Task: At this station, you will be determining the density of a sinker.

MATERIALS: '
spring scale or balance r
graduated cylinder
beaker with water
sinker
calculator
DIRECTIONS:
1. Find the mass of the sinker. Include units in your answer. QX%

2. Inthe space below, describe the procedures you will use to find the VOLUME of the sinker.
L Sace il N0 Welisme WHXQQ
@1 -~ S0\ IANEIVaasQ 2y d UM

D QA oele e A
A LD Q. .

3. Fihd the volume of the sinker. Include units in your answer. _BM\

4. What s the density of the sinker? Round to the nearest tenth. ; L3
Include units in your answer, . ) m
Show your work in the space below using the formula: Density = mass

volume

3. Suppose you cut the bottom half off the sinker,
What would be the density of the ug(per half of the sinker?

(Ot ey

NYS Alternative Science Assessment Project Copyright 1993
NSF Grant #MDR-9154506 The University of the State of New York
The State Education Department
Albany, NY 19934



Grade:
Content:

Format:

Dichotomous Key
Task Information

8th Grade

"+ 8 Block A IC

Paper/pencil

April 26, 1996

Purpose: Tousea dichotomous key to identify unknown organisms.

Skills:

Primary: Classifying

Secondary:

Time: 15 - 25 minutes

Materials:

Preparation

None

¢  None

Safety: N/A

Extensions/Modifications:

NYS Alternative Assessmen

Hypothesizing, interpreting data

Biology task - Dichotomous Key 2

tin Science Project

NSF Grant #MDR-9154506

Copyright, April 1996

The State University of New York
The State Education Department
Albany, New York 12734



Task:  With the mi]lior;s of living organisms 1n the world, scientists need a method of identifying an

__Directions

Dichotomous Key

C FLAGELLUM

~ ¢— (plural = FILAGELLA)
CILIUM

(plural = CILIA)

EYE
(uncrossed or crossed)

NOSE
{rounded or pointed)

SIDES ~—~—»
(equal or unequal)

(straight or wavy)

1. A Sides are Staightlines ... . Goto?2
Sides are wavy lines, [T Goto 10

2. A. Hasno O S Gotw3
HAS @YeS .. Goto5

3. Has flagella formovement .~~~ Gotw 4
Has cilia for movement . e Gotw 7
— 4. A. The three sides are of equallength .~~~ triangulum equalius
The three sides are not of equallength . T Got 12
. Has érossed—eyes ............................................................... Goto 6
Eyesnoterossed [T Got9

- Has a single flagellum for movement..... tnangulum monoflagelleum
Has two or more flagella for movement T triangulum polyflagelleum

. Total number of cilia formovementareodd triangulum oddcilius
Total number of cilia for movement are even Goto 8

- Hasapoimtedmose .o triangulum pointiatus
- Hasarounded nose, "7 triangulum_roundiatus

¥,
P EE W T W W W wr we

9. A. Has two cilia on each side formovement triangulum biciliatus

B. Has more than two ciliaoneachside T triangulum polycilius
10.A. Has CIOSSeA-CYES Gotoll

B. Eyesnotcrossed [T triangulum waveus (samplest correctus)
11.A. Lower half of the body has a dot pawern_ . ... . . triangulum ventridotteus

B. Upper half of the body has a dot patem. ... triangulum dorsalidotteus

12.A. Hasa poimtedmose... . .. . .. triangulum pointiflagelleum
B. Has arounded nose T triangulum roundiflagelleum

~ NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
The State Education Department
Albany, New York 12234



September 3, 1996 2

Answer Sheet

Choose any three of the species of triangulum from the Species Sheet and key them to

their scientific names. Be sure to write in the numbers of the species that you are trying to
identify. In the proper spaces below write in the number and letter (example #101) for each
of the choices you made as you identified the species. When you are sure of the species
identification, write in the scientific name in the space provided.

Example #101 Species # Species # Species #
1B

'

10B

' '
' '
' R
' '
' '

'
'
'
'
'
'

' ' '

Scientific name of Example #101 = samplest correctus

Scientific name of Species #

Scientific name for Species # =

Scientific Name for Species #

-~ NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant §#MDR-9154506 The State University of New York
The State Education Department
Albany, New York 12234



#101

X))

#102

April 30, 1996 3

\;6%%

Species Sheet

#104

— NYS Alternative Assessment in Science Project
NSF Grant #MDR-9154506

#109
#110
#111
o \V
#108 o@:OO
®0© 0% o0 #112
#113

Copyright, April 1996

The State University of New York
The State Education Department
Albany, New York 12234



Dichotomous Key - Scoring Rubric

April 30, 1996 1

This activity is to be used as an assessment

after the students have already been

exposed to the use of a dichotomous key, and therefore know what the term

dichotomous refers to,
pictured; it is suggested that each student i

* I pointis awarded for each correct choice

species.

and how it is used.

There are 13 species of Trianoulum

Alanguium
dentifies any three of the

species.

made in the identification of each

* 1 point is awarded for each correct choice or step along the way.

The scoring of each species should continue until the last correct choice or step.

The Example given on the Student Answer Sheet

points for a perfi

choice 1B befor

Since a different number of choices is necess
students may end up with different tota]

given.

Total number of points

for each of the steps.

I. waveus (10B)

Species # 101
Species # 102
Species # 103
Species # 104
Species # 105
Species # 106
Species # 107
Species # 108
Species # 109
Species # 110
Species # 111
Species # 112
Species # 113

T. monoflagelleum (6A)
T. roundflagelleumn (12B)

T. polycilius (9B)
I pointiatus (8A)
T. polyflagelleum (6B)

T. ventridotteus (11A)

T. equalius (4A)
T. biciliatus (9A)

T. oddcilius (7A).

T. roundiatus (8B)

L. pointiflagelleum (12A)

T.

dorsalidotteus (1 1B)

NYS Alternative Assessmen

L in Science Project

NSF Grant #MDR-9154506

ect answer. But if the student had

€ making a mistake, only 1 point w

(#101) would be awarded 3
only been able to reach
ould be awarded.

ary to identify the different species, the
points. Therefore a percent grade should be

for each species are given below, including the correct chojce

(1B - 10B) 3 points
(1A-2B-5B-6A) 5 points
(1A-2A-3A-4B-12B) 6 points
(1A-2B- 5B - 9B) 5 points
(1A-2A-3B-7B-8A) 6 points
(1A-2B- 5A - 6B) 5 points
1B - 10A-11A) 4 points
(1A-2A-3A-4A) S points
(1A-2B-5B-9A) 5 points
(1A-2A-3B-7A) 5 points

(1A-2A-3B-7B - 8B) 6 points
(IA-2A-3A-4B-124) 6 points

1B - 10A - 11B)

4 points

Copyright, April 1996

The State University of New York
The State Education Department
Albany, New York 12734



April 30, 1996 2
Sample Answer Sheet :

Choose any three of the species of Triangulum from the Species Sheet ar_ld key.therr.l to their
scientific names. Be sure to write in the numbers of the species that Yyou are trying to identify. In the
nroper spaces below write in the number and letter (exam_ple #101) for each of the choices you made as

you identified the species. When you are sure of the species identification, write in the scientific name in
the space provided.

Example #101 Species # __105 Species # __ 112 Species #
1B 1A(]1 POINT 1

107

A (1 POINT 1B (1 POINT

A (1 POINT
B

|

108 2A (1 POINT 2 B @ '
3B (1 POINT 3 @

7B (1 POINT 7A @

8A (‘1 POINT

' '
v ; ’

006

)

!
] gl
] ! | ]
4 ¢
] ]
T

Scientific name of Example #101 = Samplest Correctus

1. Scientific name of Species #105 = Triangulum Pointiatus
Acwal points=__ ¢ __ Possible Points = -6

2. Scientific name for Species #112 = Triangulum oddcilius
Actual Points __2 Possible points =__6

3. Scientific Name for Species #107 = Triangulum Waveus
Actual Points __] Possible Points = __ 4

Total actual points _ 9 Total possible points _ 16

Total actual points X 100=_56 percent grade

Total possible points
e
NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York

The State Education Department
Albany, New York 12234



Student ID _# Scoring Form - Dichotomous Key
Female / Male (Circle one)

Species # Actual Points Possible Points
Totals
Total Actual PeintsX 100 = Percent Grade

Total Possible Points

Student ID # Scoring Form - Dichotomous Key
Female / Male (Circle one)

Species # Actual Points Possible Points
Totals
Total Actual Points X 100 =_ Percent Grade

Total Possible Points




Student ID _# GS =/0

———

aal Scoring Form - Dichotomqus Key

Species # Actual Points Possible Points
103 l G
108 5 =]

1071 l 4
Totals "' S

1 Total Actual PointsX 100 =

<47

Percent Grade

|5 Total Possible Points

Student ID _#

S' 17 #Z Scoring Form -

Female ) Male (Circle one)

Dichotomous Key

Actual Points

Species # Possible Points
103 3 b
o4 4 5
Ho Cy =)
Totals 12 I o

|2 Total Actual PointsX 100 —
l(o Total Possible Points

1S

Percent Grade




—

- NYS Alternative Science

Student ID _# GS —02. #'3

Female / Male (Cil:cle one)

Scoring Form - Dichotomous Key

Species # Actual Points Possible Points

102 S ]

107 4 d

(08 5 5

Totals /’L /’+

14 Total Actual Points X 100 =
/"f Total Possible Points

100

Percent Grade

Student ID _#

Female / Male (Circle one)

Scoring Form - Dichotomous Key

Species #

Actual Points

Possible Points

Totals

Total Actual Points X 100 =
Total Possible Points

Percent Grade

'

Scientific name of Example #101 =
Scientific name of Species #__|0® =
Scientific name for Species # |0 §3 r lu '

Scientific Name for Species# 107] = Ig_omﬂdum Ve wividott eus

Assessmnent Project
NSF Grant #MDR-9154506

'

'

'

Samplest Correctus

Trangolum Egualivs

um

C ight 1993
'I'b??n’enty of the State of New York
State i

The Edueation t
Albany, NY 12234



May 35, 1995 2

Answer Sheet GS 17 #2

Choose any three of the species of Triangulum from the Species Sheet and key them to their
scientific names. Be sure to write in the numbers of the species that you are trying to identify.
In the proper spaces below write in the number and letter (example #101) for each of the
choices you made as you identified the species. When you are sure of the species
identification, write in the scientific name in the space provided.

/j '
Example #101 Species #\0 O Species # _| {0 \\ Species # | [{)
1B X _\ny 16N

’ ' ' ’

»
g
)
5
/
2

9)

5
1>
) 4— \SAF .

a
=

=y

!

G

.
<+«
+—| | <

; v ’

Scientific name of Example #101 = Samplest Correctus

Scientific name of Species # N = \Q\ (\\r\Li) OO Soue, E(J\\ ety o

Scientific name for Species # \0H = T (\‘\BW\\Q\U\WV D\\f VRN

Scientific Name for Species # L\ D = - e ‘P(\B”\\\km @r\\\“\ Q\\'.\\\%
It s v o ' R o v

Albany, NY 12234



May 'S. 1995 2

Answer Sheet S -0 -y 3

Choose any three of the species of Triangulum from the Species Sheet and key them to thejr
scientific names. Be sure to write in the numbers of the species that you are trying to identify.
In the proper spaces below write in the number and letter (example #101) for each of the

choices you made as you identified the species. When you are sure of the species
-~ identification, write in the scientific name in the space provided.

Example #101 Species # _[{)&* Species # | (f) Species # i\( z_\g‘ :
= _p 1 L=

10B

—| —| —| <«—

3%
Jgg 2 2p
e
'
v
v

' ' '

Scientific name of Example #101 = Samplest Correctus

Scientific name of Species # ‘@ 2

AN
Scientific name for Species # ol
Scientific Name for Species # [ D%

-YS Alternative Science Assessment Project - Copyright 1993
NSF Grant #MDR-9154506 The University of the State of New York
e The State Education t
Albany, NY 12234




Grade:
Content:

Format:

Purpose:

Skills:

Time:

Materials:

April 20, 1996

Height of Bounce

Task Information
8th grade
Physical Science G 1B1 Nature of Motion
Manipulative

Students will determine the relationship between the height of bounce
of a ping-pong ball and the height from which it was dropped.

Primary: Recording and Interpreting data
Secondary: Predicting

15 - 20 minutes

Per student
* 1 ping-pong ball _
box top fitted with a metric scale (0-45 cm)
3 books
masking tape or duct tape

Preparation:

Safety:

The metric scale is attached to the outside of a large box top. A copy
Paper box works very well.

Use adhesive metric tape or a tape measure for the scale

The box top must be anchored to the workspace with books or tape
before the students begin the task

An acceptable range of answers for height of bounce needs, to be
established by the teacher before student testing. To establish ranges
for the scoring rubric, testing should be done on the same surface
and with the same equipment that the students will be using.

See the scoring rubric for further clarification.

The ping pong balls will occasionally roll off of the work space.
Instruct the students to retrieve them, but not to run or disturb
others around them.

Remind students not to throw ping-pong balls,

Extensions/Modifications:

Instead of the box set up, a metric ruler may be taped to a vertical
surface.

NYS Alternative Assessment in Scieace ject yright, April 1996
NSF Grant #MDR-9154506 Pros lc‘;ePSNe Unimy of New York
The State Education t

Albany, New York 12234
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1

_April 20, 1996
Height of Bounce |
Task: At this station, you will be measuring the effect of height on the

bounce of a ping pong ball.

Materials
* ping pong ball
* 1 box top fitted with a metric scale

(taped down or balanced with books) =
* calculator B
?"1 %é CN ﬂ
=
, = L
A AL

Directions

1. Check to see that your materials are set up as shown in the diagram above.
2. Before you begin your task, follow the directions inside the box:

For practice, release the ball from any point d'the scale and determine the
height to which it bounces. The "height of bounce" is the distance from the

table top to the bottom of the ball on the first bounce., (Practice a few times
to make an accurate observation. - '

3. Your task: Hold the ball near the scale on the box so that the bottom of

the ball is level with the 10 centimeter mark. Release the ball and observe
how high it bounces.

4. Record the height that the ball bounced in trial 1 on the data table. Round your
answer to the nearest whole number of centimeters.

5. Repeat steps 3 and 4 for release heights of 20 cm, 30 cm, and 40 cm.

C Please Continue on the Next Page )

NYS Alternative Assessment in Science Project Copyright, April 1996

NSF Grant #MDR-9154506 Pros The State University of New York
The State Education t
Albany, New York 12234




s . —_— ——————

Data Table: Height of Bounce (in cm)
Height of Release Trial 1 Trial 2 Trial 3 Average

10 cm

20 cm

30 cm

40 cm

6. Use the average data from your data table to construct a graph on the grid
below. Connect the points to make a line graph.

Height of Bounce

)

L
=

)

W
=]

N
(=

Height of Bounce (in cm)

ot
=

0 10 20 30 40 50 60
Height of Release (in cm)

C Please Continue on the Next Page j

NYS Alternative Assessment in Science Project Copyright, il 1996
NSF Grant #MDR-9154506 Proj The State U:g:sity of New York
The State Education Department

Albany, New York 12234



April 20, 1996

7. Based on your observations, write a generalized statement describing the
relationship between the height of release and the height of bounce of a ping-
pong ball.

4

8. If you were able to bounce this ball from a height of 60 cm, how high (in
centimeters) would you predict that the ball would bounce?

In the space below, explain how you used your data to make this prediction.

NYS Alternative Assessment in Science Project Copyright, il 1996
NSF Grant #MDR-9154506 'n?:Sme Ugmvum‘ y of New York
The State Education

D
Albany, New York 12234



April 20, 1996 1

Height of Bounce - Scoring Rubric
Maximum score - 13 points

Questions 4. and 5. Height of bounce data table. 3 points total
Height of | Height of Bounce
Release (in centimeters)
10cm 3-6cm
20cm 10-18 cm *** The ranges for height of bounce in the
30 cm 15-25 om table are examples only.
40 cm 20-30cm

Point Criteria:

* Allow 1 point for correctly averaging and rounding at least 3 of the 4 distances,
* Allow I point for data coliection taken three times (3 trials).
* Allow 1 point for data showing height of bounce within the acceptable range in at
. least 3 of 4 releases.
*** The ranges in the table above are examples. Teachers should determine their own acceptable
range for height of bounce before students do their testing.
To establish ranges, testing should be done on the same surface and with the same equipment
that the students will be using.

Question 6. Graph of data. 5 points total
Point Criteria:
* Allow 1 point for each data point plotted to an accuracy of +/- 0 cm "height of

release," and +/- 2 cm "height of bounce” based on student's data.
* Allow 1 point for plotted points connected properly

Question 7, Relationship between bounce and release heights. 2 points total
Point Criteria:
* Allow two points if the student states a directly proportional relationship between
the height of bounce and the height of release.
Possible answers:
- Asthe height of release increases, the height of bounce increases.
- The higher I release the ball, the higher the height of bounce.
- The lower the height of release, the lower the height of bounce.
- The height of bounce is approximately 1/3 to 3/4 that of the height of
release.
- The height of the release was higher than the height of bounce.
- The height of the release is larger than the bounce.
- The higher you drop the ball the further away the bounce was from the
height you dropped it from.
* Allow one point (partial credit) if the student states the relationship only in terms of
his/her own data.
Possible answers:
- Ahball dropped from 40 cm bounces higher than a ball dropped from 10 cm.
= Aball dropped from 40 cm bounces up to 30 cm high (or student's own
data)

NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
The State Education t
Albany, New York 12234



April 20, 1996 2

Question 8. Predict the bounce height for release of 60 cm 3 points total
Point Criteria:

Allow 1 point if the student successfully predicts a bounce height between 30 - 45
cm**

** This range is an example. The teacher should establish an acceptable
range for this height of bounce also.
- Accept a student's prediction if supported by his/her graph.
Allow 2 points if the stadent explains his/her prediction using the data collected.
- lextended the line on my graph and observed where it crossed over the 60
cm release point.
- Since the heights of bounce were approximately 1/7 to 3/4 the height of
release, a ball dropped from 60 cm would bounce 30 - 40 cm.
Allow 1 point if the student implies or states that he/she tested a ball drop from 60
cm.

Highest possible score - 13 points

NYS Alternative Assessmeat in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
The State Education t

Albany, New York 12234



April 29, 1996

Student ID Scoring Form - Height of Bounce

Male or 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.

.

Question Circle Point Points Earned_"

Breakdown

4. & 5 Bounce Data Table

3 trials completed 0 1
Average 0 1
Data within range 0 1
6. Graph
10 cm plot 0 1
20 cm plot 0 1
30 cm plot 0 1
40 cm plot 0 1
overall (connected) plot 0 1

7 Stated Relationship 0 1 2

8. Extrapolation to 60 cm
Predicted height 0 1

Explanation 0 1 2 ‘1
p , |

—

Total Score

Total possible score - 13 points



Student ID C%'(‘( S A7 Female icircle ones

Height of Bounce
Scoring Form Maximum Score = 14 points)

Circle the student's score tor each question. Add the points for cach question and write the ol
score at the bottom of the sconng form.

" Circle Point Points
Question Breakdown Earned

4.and 5. Bounce Data Table

10 cm release

<

|- - - - |eoep
\(:

20 cm release
30 ¢m release 0

40cm releaée 0

6. Graph

10 cm plot @
20 cm plot 0
30 cm plot 0 _O_
40 cm plot
Overall (connected) plot 0 |
7. Stated Relationship 0 @ AN
8. Extrapolation to 60 cm
Predicted height @ 1 o
Explanation @ 1 2 -
—
j .

Total Score




Height of Bounce

Task: At this station, you will be measuring the height that a ping pong ball bounces
when dropped from several different heights.

Box Top [

MATERIALS: on Desk|

1 ping pong ball

1 box top with metric measurements,

(taped down or balanced with books)
calculator
Books

DIRECTIONS:

1. Drop the ball from any height and observe how high it bounces,

2. Hold the ball near the scale on the box so that the bottom of the ball is
level with the 10 centimeter mark.

3. Drop the ball and observe how high it bounces. The “height of bounce" is the distance from the

table top to the bottom of the ball on the first bounce. (Practice a few tumes to make an accurate
observation.

4. Record the height that the ball bounced on the data table. Round your answer to the nearest
whole number.

5. Repeat steps 2 - 4 for release heights of 20 cm, 30 cm, and 40 cm.
6. Plot your results. Connect the points.

60
Height of | Height of Bounce
Release (in centimeters) 8 50
=
=
10 cm ul 2 ~_~ 40
AR ol _
C 93
20cm B 2 2.8
— 20~ 20
30 cm 27 -
10
40 cm 3 \
20, .
10 20 30 40 50 60
Height of Release (in cm)
NYS Alternative Science Assessment Project Copyright 1993
NSF Grant #MDR-9154506 The University of the State of New York

The State Education Department
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rLY mg

Outeber 0 N
7. Based on yoeur observations, wriie a generalized suement describing the relatonship between

the height of release and the height of bounce of a ping-pong ball.
. g } ) J

T beld dhe bl ot
flameee and T jed 4 oo + cg"uﬁh)r

1< 0
4o as }'\\Cq h
v J

8. If you were able to bounce this ball from a height of 60 cm, how high ( in centimeters) would
you predict that the ball would bounce? v
C&\?C h\)r q 9 Cm

In the space below, explain how you used your data to make this prediction.
I wedehed) cooh and cvery 4ime T C&Oﬂ,ﬁec:ﬂ

) v
The @:q” c\mj A\efe 4 L\/e)/h{ /QS:’ Gr7) fes<
> T }’\\//;/DovL}\eS[?PGO Ygcm
NYS Alternative Science Assessment Project Copyright 1993
NSF Grant #MDR-9154506 The University of the State of New York

The State Education Department
Albany, NY 12234



Student ID ___Q_H_;S__é_@_ Vlale @circle one

Height of Bounce
Scoring Form Maximum Score = 4 poane

Cirele the stwdent's score for euch yueston. Add the points for cach quesiion and write the total
score at the boitom of the scoring form.

Circle Point Points

ucstlion
Questio Breakdown Earned

+4.and 5. Bounce Daw Table

10 cm release 0 @
20 ¢m release 0 @ L/

30 ¢m release 0 @
40 cm release 0 @
6. Graph

10 cm plot @
20 cm plot @
30 ¢m plot @ l _L_
40 cm plot @
0
0

Overall (connected) plot

7. Stated Relationship

8. Extrapolation to 60 cm

Predicted height Co’\, 1 /
Explanation
? 0 () 2

Total Score




{

October 13, 1wia

Height of Bounce

Task: At this station, you will be measuring the height that a ping pong ball bounces 4
when dropped from several different heights. ,

‘Box Top [
MATERIALS: onDeski.
1 ping pong ball :
1 box top with metric measurements,
(taped down or balanced with books)
calculator
Books
DIRECTIONS:

1. Drop the ball from any height and observe how high it bounces.

2. Hold the ball near the scale on the box so that the bottom of the ball is
level with the 10 centimeter mark.

3. Drop the ball and observe how high it bounces. The "height of bounce" is the distance from the
table top to the bottom of the ball on the first bounce. (Practice a few times to make an accurate
observation.

4. Record the height that the ball bounced on the data table. Round your answer to the nearest
whole number,

5. Repeat steps 2 - 4 for release heights of 20 cm, 30 cm, and 40 cm.
6. Plot your results. Connect the points.

60
Height of | Height of Bounce
Release (in centimeters) g %0
=
P 3 ‘
[ - o] 40
Wem | fomziy| &
N C 93
20cm ~ - =g
Qoo 2=
30 ' g X
cm ' . -] -
6? (of -3
40 DM X
cm % (/
0 10 20 30 40 50 60
Height of Release (in cm)
NYS Alternative Science Assessment Project Copyright 1993
NSF Grant #MDR-9154506 The University of the State of New York

The State Education Department
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Octorer 13, rmia

— 7. Based on your observations, write a generalized statement describing the relatonship between
the height of release and the height of bounce of a ping-pong ball.

~ Tha lowoec 4o beunced Hw bal]l Ceam
o) Nkc\))}no[ W e e e Loen
- ‘LJI("(A runce e I ] Rom Lem N @i nCt feunce

YOS N\ &Jr\
8. If you were ab to bounce this ball from a hei
- you predict that the ball would bounce?

ght of 60 cm, how high (in centimeters) would
N
In the space below, explain how you used your data to make this prediction.
= Bancod P& he Pelgh Lo 3 em
o QQ,-\ dcefed Reem (/(\nm]/. Yoy SML:GO‘H
¢ d0ern  and W v coon\d Pe
- SO,

NYS Alternative Science Assessment Project Copyright 1993
NSF Grant #MDR-9154506 University of the State of New York
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- Student ID _ GMS A2 .\Ialar Female icircle one)
- Height of Bounce

Scoring Form (Maximum Score = 14 points)

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.

. Circle Point Points
Question Breakdown Earned

4.and 5. Bounce Darta Table

10 cm release 0 @
_ 20 cm release 0 @ £y
30cm release 0 @ T
-~ A 40 cm release 0 @
6. Graph
- 10 ¢m plot 0 @
20 cm plot 0 @
- 30 cm plot o _i_
_ 40 cm plot 0 @
) | Overall (connected) plot | 0 @

1
I\

— 7. Stated Relationship

8. Extrapolation to 60 cm
- Predicted height ‘ 0 @ 3
Explanation 0 1 (5}

— Total Score £ 3




()cfl-r\er TP MK 3

Height of Bounce

Task: At this station, you will be measuring the height that a ping pong ball bounces
when dropped from several different heights.

Box Top %
MATERIALS: on Desk .
1 ping pong ball i
box top with metric measurements,
(taped down or balanced with books)
calculator
Books
DIRECTIONS:

L.

Drop the ball from any height and observe how high it bounces.

2. Hold the ball near the scale on the box so that the bottom of the ball is
level with the 10 centimeter mark.

3. Drop the ball and observe how high it bounces, The "height of bounce" is the distance from the
table top to the bottom of the ball on the first bounce. (Practice a few times to make an accurate
observation

4. Record the height that the ball bounced on the data table. Round your answer to the nearest
whole number.

5. Repeat steps 2 - 4 for release heights of 20 cm, 30 cm, and 40 cm.

6. Plot your results. Connect the points.

60
Height of | Height of Bounce
Release (in centimeters) g 50
=
-
10cm g Cm & = 40
.
20cm ) bt"f\ _‘2 ; 30
M\-f
5 20
(3]
30cm ‘Zz' Com = .
40 cm 28 Cm
10 20 30 4 55 60
Height of Release (in cm)
NYS Alternative Science Assessment Project Copyright 1993
NSF Grant #MDR-9154506 The University of the State of New York

The State Education Department
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Ovtoper 17 1wy
7. Based on your observations, write a generaiized statement Jescribing ithe relatonship between
the height of release and the height of bounce of a ping-pong ball. ’

L.~ P (B ¢ on Srﬂaiv o bl @Gﬁ‘)/rnd woth ¢

%;moc\r’ cm By eqe _wmnl. g« 2 30-22 70 -38
l’
/

e e

8. If you were able to bounce this ball from a height of 60 cm, how high ( in centimeters) would

you predict that the ball would bounce?
L/é Cen
In the space below, explain how you used your data to make this prediction.
'__it‘-\r\r’ AS erstio~ O . 1
Lll
NYS Alternative Science Assessment Project Copyright 1993
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April 26, 1996

Probing Under the Surface

Task Information
Grade: 8th grade

Content:
* Middle Level Block D - IF3 Topographic Maps
* MST Framework Standard 2 Systems Modeling (Descriptive
Modeling)

Format: Manipulative

Purpose: )
* To use a simple instrument to measure, record, and draw inferences
about a hidden surface.
Skills:
Primary: Observing, measuring, generalizing/inferring
Secondary: Interpreting data, predicting
Time: 20 minutes
Materials:
per_Student:
measuring stick

* mystery box

Preparation:

. Measuring Stick:

* use a small wooden dowel 1/8" - 1/4" in diameter and at least 5
cm longer than the box height. '

* marked off in centimeters and labe] 0 - 15.

* mark the dowel with a fine line permanent marker

* Mystery Box:

* use aregular size shoe box.

* cut and/or shape Styrofoam blocks to different levels. A handy
knife or coarse file will do this, See diagrams below.

* boxes must be all the same or labeled to match student papers
with an answer key. ‘

* glue Styrofoam blocks at 3 or 4 different levels inside the
bottom of the box

* cover the tops of the Styrofoam blocks with tag board (duct
tape). This keeps the measuring stick from poking into the
Styrofoam.

* the depth between hole three (3) and hole five (5) should show
significant changes.

* on the top of the box, place a row of 10 (ten) equally distant
dots.

* number the dots 1 - 10
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* use adrill or sharp pair of scissors to poke holes through the top
of the box on the odd numbered dots.

* Be sure that the holes are large enough for the measuring stick
to fit through. but not so large that you can see into the box,

* Seal the edges of the box top on the box with clear packing
tape.

* The students should not be able to see inside the box at all
during the experiment.

* measure and record the actual depth reading of each box to
serve as the answer key.

Sample Mystery Box Diagram:
(side view - inside of shoe box) (top view)

: Y e oa N
%// ///// SRR

Extensions/Modifications:
* Students may wish to design their own hidden surfaces.

Safety:
* Watch that the students don't push the probe down too hard, causing
the base to puncture or split.

Credit/Source: Project Aims Activities in integrating math and science
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Probing Under the Surface
Task: At this station, you will be using a measuring stick to determine the
shape of the inside bottom of a box.

Materials:
* 1 measuring stick
* 1 mystery box

Directions:

1. Slide the measuring stick straight down into each spot marked on the box lid.

2. Measure the distance to the inside bottom of the box from each spot.

3. Record your measurements on the data table.

4. Place points on the graph representing the distance to the inside bottom of the

box.
5. Connect the dots to make a line graph.

Spot Number
0 1 2 3 4 S 6 7 8 9 10
Distance to the Bottom of the 1
Spot N . .
pot Number Box (in centimeters) 2
1 —
S =
[
3 8 E %
g5 5
5 S8 8
& £y
7 1
11
9 12

6. What does the graph indicate about the shape of the inside bottom of the box?

7. Based on your graph, predict what the depth is to the inside bottom of the box
at spot 4.

In the space below, explain the reason for your answer.

‘ Please Continue on the Next Page '
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April 26, 1996 2

8. In the space below, make a drawing of what you think the inside bottom of the
box looks like.

Spots — 1 3 5 7 9

Top

Bottom

(=]
—
~3
O

Distance to the
Bottom
(in centimeters)

HS\DOO\)O\UIAUJNH

—

C Please Continue on the Next Pagej

NYS Alterpative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-915450¢ The State University of New York
The State Education Department
Albany, New York 12234



T T r————— - —————

April 26, 1996 3

10. Two students performed a similar activity with the same mystery box that you
used. Roberto used a probe that was 4 cm long and Susan used a probe that
was 8 cm long. Compare the resylts that Susan and Roberto would have
obtained about the shape of the inside bottom of the box.

NYS Alternative Assessment in Science Project Copyright, April 1996
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Probing Under The Surface - Scoring Rubric
Maximum Score 24 points

Tasks 1 & 2 - Directions No credit

Task 3. Data Table 7 points total

Standard: The student will measure the distance to the bottom of the box and
record these data accurately and precisely in a data table.
Criteria '
A. 1 point for each of the five correct measurements (+/- 1.0 cm. of
teacher's value)
B. 1 point if all measurements are rounded to the nearest tenth of a
centimeter.

C. 1 point if all of the measurements are labeled with the correct units.

4 & 5 Graph 6 points total

Standard: The student will use the data from his/her table to draw a graph
representing a profile of the surface of the bottom of the box.
Criteria
A. Allow 1 point for each of the five correctly plotted points

B. 1 point if the line is correctly drawn.
Dot to dot or best fit curve may be acceptable.

Question 6 Shape description 2 points total

Standard: The student will describe the shape of the bottom of the box using
his/her data to draw inferences about the profile of an unobservable
surface.

Criteria

* 2 points if the statement is descriptive and is generally consistent with
the table and graph.
* 1 point if the statement is partially correct.

Question 7 Estimation 4 points total

Standard: The student will predict the elevation of an unknown value between
two known values, and Justify that prediction. The prediction should
be based on the student's graph

Criteria

A. 2 points for correctly estimating the value and unit at spot four (4),
based on their line graph - +/- 0.1 cm
1 point for correct value +/- 0.2 cm. ,

B. 2 points for a reasonable explanation for their prediction.
1 point for a partial explanation of prediction.

NYS Alternative Assessment in Science Project Copyright, April 1996
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Question 8 Model drawing 1 point total
Standard: The student will draw a two dimensional representation of the bottom
of the box based on their data,
Criteria
° 1 point for a drawing which matches the graph in #3.

Question 9 Select drawing 2 points total
Standard: The student will interpret the data from the graph to make an
accurate inference.
Criteria

* 2 points if both and only graphs A & D are selected.

* 1 point if only graph A or D is selected, with no incorrect selections.

* 1 point if both graphs A or D are selected, and one additional incorrect
selection is made.

* O points if 2 incorrect graphs are selected.

Question 10 Explanation of limited stick 2 points total
Standard: The student will explain the results of the limits of measurement
Criteria

* 2 points if a logical explanation is given that the graph would reflect the

lack of data below the limits of the measuring stick.
* 1 point for a partial explanation.

Highest possible score - 24 points
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Student ID _ Scoring Form - Probing Under the Surface
Male or 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. & 2. No credit
3. Data table

A. Recorded each correct measurement 0 1 2 3 4 5
B. Record all measurements to the

nearest tenth of a centimeter 0 1
C. Labeled all measureménts with

correct units 0 1

4. & 5. Graph

A. Points correctly plotted 0 1 2 3 4 5
B. Line correctly drawn 0 1
6. Shape Description 0 1 2

7. Estimation

A. Value of depth and units 0 1 2
B. Reasonable explanation 0 1 2
8. Model Drawing 0 1
9. Select Drawing 0 1 2
10. Explanation of Limited Stick 0 1 2

Total Score
Total possible score - 24




Student ID _?;_-‘T55'55 Scoring Form - Probing Under the Surface “FH ‘

Male or 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. & 2. No credit
3. Data table

A. Recorded each correct measurement 0 1 2 @ 4 5
B. Record all measurements to the
nearest tenth of a centimeter @ 1
C. Labeledallmeasureménts with
correct units 0 @
4. & S§. Graph
A. Points correctly plotted 0 1 2 3 4 @
B. Line correctly drawn 0 @
6. Shape Description 0 1 @
7. Estimation
A. Value of depth and units 0 1 @
B. Reasonable explanation 0 @ 2
8. Model Drawing @ 1
9. Select Drawing 0 @ 2
10. Explanation of Limited Stick @ 1 2
Total Score “D

Total possible score - 24
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Probing Under the Surface

Jask: At this station, you will be using a measuring stick to determine the shape of the
inside bottom of a box.

MATERIALS
1 measuring stick
1 mystery box
DIRECTIONS

1. Slide the measuring stick straight down into each spot marked on the box lid.

2. Measure the distance to the inside bottom of the box from each spot.

3. Record your measurements on the data table.

4. Place points on the graph representing the distance to the inside bottom of the box.
5

Connect the dots to make 2 line graph.
Spot Number
1 2 3 4 5 6 7 8 9 10
Distance to the Bottom of the 1
Spot Number Box (in centimeters)
1 5(‘m 2 %
3 2ET
o C 3837
3 {bom : S
9 ~ !
5, Cm > :

6. What does the graph indicate about the shape of the inside bottom of the box? ‘

L irdicatss that @ v dan
e Ve o aets gy h Sz"ngsf
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Based on your graph, predict what the depth is to the inside bottom of the box at spot 4.

_L@ Cid Explain how you got your answer in the space below.
t : e aragw
DS tho 0 DOV QO AQ9por ¢ |
T RO o Bl e ot 5
Spos— . 1 3 s 7 9

— Top

Bottom

9. Below is a set of observations made on another box. Which of the drawings could represent the

shape of the inside bottom of the box? (Circle the letters of as many choices that could be possible.)

Spot Number
1 3 S 7 9
1
2—. S
- 3

2 5
sgé S o 2 2
$ZE 6
g2 7
8 £ s

9

10

11 ?

11 11
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#)

10. Two students performed a similar activity with the same mystery box that you used. Roberto
used a probe that was 4 cm long and Susan used a probe that was 8 cm long. Compare the
results that Susan and Roberto would have obtained about the shape of the inside bottom of

the box.
’ ancl ot s

NYS Alternative Science Assessment Project ' Copyright 1993
NSF Grant #MDR-9154506 : The University of the State of New York
The State Education Department

Albany, NY 12234



Student ID _$3352-C1

or Female (circle one)

Scoring Form - Probing Under the Surface

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. & 2. No credit
3. Data table

A. Recorded each correct measurement

B. Record all measurements to the
nearest tenth of a centimeter

C. Labeled all measureménts with
correct units

4. & 5. Graph
A. Points correctly plotied
B. Line correctly drawn
6. Shape Description
7. Estimation
A. Value of depth and units
B. Reasonable explanation
8. Model Drawing
9. Select Drawing

10. Explanation of Limited Stick

0
0
0
0
©

Total Score

+ ©

1 2 3

©
©

@
;e
O

0
O -

1 2 -—?dndm“l- sSee Cr do

2|

Total possible score - 24

Tl A
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Probing Under the Surface

Task: At this station, you will be using a measuring stick to determine the shape of the

inside bottom of a box.
MATERIALS
1 measuring stick
1 mystery box
DIRECTIONS
1. Slide the measuring stick straight down into each spot marked on the box lid.
2. Measure the distance to the inside bottom of the box from each spot.
3. Record your measurements on the data table.
4. Place points on the graph representing the distance to the inside bottom of the box.
5. Connect the dots to make a line graph.
. Spot Number
o 1 2 3 4 5 6 17 8 9 10
Distance to the Bottom of the 1
Spot Number Box (in centi ) - ;r
1 l’ om e B }(/
3 512—_ cm § 5 é < 7
5 sk cmn §48
a8 o9
7 8 em 1
9 I\ e b
6. What does the graph indicate about the shape of the inside bottom of the box?
\\ AR ! % 2 & - A : .
% ne oll even dhe ok s Lj_\aL Vo the muddle
Boend 15 very hgh.
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7. Basedon your graph, predict what the depth is to the inside bottom of the box at spot 4.

Explain how you got your answer in the space below.

T 99:]: skcm\a:.gg e Yhe # 3§Q¥155'L"ﬁ—§9!s

8. In the space below, make a drawing of what you think the bottom of the box looks like.

Spots —

1

3

5

7

9

| Top

Bottom

9. Below is a set of observations made
shape of the inside bottom of the box?

1

on another box. Which of the drawings could represent the

3

Spot Number
5

7

? (Circle the letters of as many choices that could be possible.)

9

<’—

Distance to the
Bottom
(in centimeters)

S\OQQOM&WNMD

—
Pt

L0 0 s 0l
™r-ry

-

[

8 2 2 4k
v

0
(=]

11
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10. Two students performed a similar activity with the same mystery box that you used. Roberto
used a probe that was 4 cm long and Susan used a probe that was 8 cm long. Compare the
results that Susan and Roberto would have obtained about the shape of the inside bottom of
the box. A
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- Student ID _?'\'53'2-5 Scoring Form - Probing Under the Surface #3

r Female (circle one)

- Circle the student's score for each question. Add the poin
¢' write the total score at the bottom of the scoring form.
- 1. & 2. No credit
3. Data table
- A. Recorded each correct measurement 0 1 2
B. Record all measurements to the
= nearest tenth of a centimeter 0 @
C. Labeledall measureménts with
- correct units 0 @
4. & S. Graph
- A. Points correctly plotied 0 1 2
- B. Line correctly drawn 0 1
6. Shape Description 0 1 @
- 7. Estimation
A Value of depth and units o 1 @
T~ B. Reasonable explanation 0 1 @
- 8. Model Drawing 0 @
9. Select Drawing 0 1 @
- 10. Explanation of Limited Stick 0 1 2

Total Score 2 L\-

Total possible score - 24

ts for each question and
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10. Two students performed a similar activity with the same mystery box that you used. Roberto
used a probe that was 4 cm long and Susan used a probe that was 8 cm long. Compare the
- results that Susan and Roberto would have obtained about the shape of the inside bottom of

y the box. /
&b_e_i:b W AT kdgg\Jr hat  hael much

'nr\;pn_ (v)t‘\lﬁg a Ll ocm  STICK euld hect

- k- O Feu (eﬂ:;,mgm@d._&(éﬁ@_umld—
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April 30, 1996 2

5. During the winter, snow often sits on a roof of a house. Houses that are poorly
insulated will often have icicles hanging from the ends of the roof. If the water
starts out as a solid phase in snow on the roof, explain how icicles form that are
hanging over the edge.

NYS Alternative Assessment in Science Project Copyright, April 1996
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Phases of Matter - Scoring Rubric
Maximum score - 8 points

Question 1. Explain how popcorn pops. 2 points total
« Allow 2 points for discussing a phase change of liquid water changing
to a gas and that increased pressure causes the popcorn kernel to
expand..
« Allow 1 point for writing that heat causes things to expand.
« Allow 1 point for writing that heat causes the water to evaporate.

Question 2. Why a hot shower "fogs" up a mirror. 1 point total
« Allow 1 point for writing that small water droplets condense on a cold
MirTor.
Question 3. Why you can "'see your breath" 2 points total

~« Allow 2 points for writing that the warm water vapor exhaled
condenses on the dust particles in the cold air.
e Allow 1 point for writing that the warm water vapor condenses when
meeting the cold air.

Question 4. Explain how dryers use heat to dry. 1 point total
« Allow 1 point for writing that the heat adds energy to the liquid water
causing the water to evaporate into a gas.

Question 5. How icicles form on a roof. 2 points total
« Allow 2 points for writing that the heat from the house rises through
the roof, melting the solid snow into liquid water. The water drips off
the roof, freezing back into the solid phase or icicles when it hits the
cold air.
« Allow 1 point for writing that the water melts and refreezes into icicles.

Highest possible score - 8 points
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Student ID Scoring Form - Phases of Matter
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. Explain how popcorn pops 2
. Why a hot shower fogs up a mirror?
. Why you can "see your breath”
. Explain hoe dryers use heat to dry
. How icicles form on a roof

Total Score
Total Possible score - 8 points

Student ID
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. Explain how popcorn pops 2
. Why a hot shower fogs up a mirror?
. Why you can "see your breath”
. Explain hoe dryers use heat to dry
. How icicles form on a roof

Total Score
Total Possible score - 8 points
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Student ID HM POM - (o Scoring Form - Phases of Matter |
Male /(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. Explain how popcorn pops @ 1 2
2. Why a hot shower fogs up a mirror? @ 1
3. Why you can "see your breath" @ 1 2
4. Explain hoe dryers use heat to dry @ 1
5. How icicles form on a roof 0 @ 2

Total Score |
Total Possible score - 8 points
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Phases of Matter

Task: To determine if students can apply content knowledge to
observations and problems from everyday life.

Directions: - i -

Answer the following questions using your knowledge of the phases of matter.
Be sure to use the correct vocabulary such as solid, liquid, gas, condense,
evaporate, freeze, or melt. Explain each response in detail.

1. A kernel of popcorn contains a small amount of water and when heated the

popcorn pops.
I o poccoin

How can you explaip this to someone?
Jui e y Thave |S Ljode T
leerpete g e~ \t gefShot f
paps :

2. Explain why a hot shower “fogs” up a bathroom mijrror,
Lowuse ‘HOe-& h&&—i CSOQS 0 wadrro?

3. You inhale and exhale a lot of air and moisture. Explain why you can “see
your breath” when you are outside on a cold day.

Coads s w2 \ts co v, 0N corv
S0 Wt ol commei\) oo \»%o " MmotlThe

4. Dryers are used to dry your hands or clothes. Explain how they use heat to

dr :
yw~ TERS Ahe  puoker ww«&)

. ( Please Continue on the Next Pagej
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Student ID HMPOM T Scoring Form - Phases of Matter
Male / (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.

. Explain how popcorn pops

. Why a hot shower fogs up a mirror?

. Why you can "see your breath"
4. Explain hoe dryers use heat to dry

5. How icicles form on a roof

Total Score
Total Possible score - 8 points




#/ly) F()/}’) 7 March 21, ’.992 1
Phases of Matter

Task: To determine if students can apply content knowledge to
observations and problems from everyday life.”

Directions: - - : - R o
Answer the following questions using your knowledge of the phases of matter.

Be sure to use the correct vocabulary such as solid, liquid, gas, condense,
evaporate, freeze, or melt. Explain each response in detail. ~ -

1. A kernel of popcorn contains a small amount of water and when heated the
popcorn pops.
How can you explain this to someone?
e "(\\oncnw\ \Qr(\e\ (W Lhsel  An ‘Sts(r('
Coandml oo oo 4 oA O Nl

_&.ACQ@QC/T&:?é /mﬂ(ng. e Yz corel 3«—9_@14?_

2. Explain why a hot shower “fogs” up a bathroom INIITor,
AN i a Qw{) c o o OO Vecac b
Al :SQ o~ ' It \g = \( /;_4(5& \‘\' Q)&PQ (c-;\.‘(:‘é
o condedaA

3. You inhale and exhale a lot of air and moisture. Explain why you can “see
your breath” when you are outside on a cold day.

\ /X oo, Ao \mé('flfj{’ VS ‘e,
\A_ Qe o %k S 9279 angd Ehen
Al ot EQ’)H al c beC

D 20Co oy

4. Dryers are used to dry your hands or clothes. Explain how they use heat to

dry.
xémA— valce 4 ' e e
el o1l ol oy Yae
\ gt T !

C Please Continue on the Next Page )

S
NYS Altarnative Asulsmouﬂn Science Project Lo ety COpYright,. 1994 . rov s
- NSF Grant #MDR-9154508 =~ " . o ‘ The State-University of New = - .
Yak ) . . p . ) R . 7 Tes - . 3 v
POULTT PIRSY T - . 0¥
Ml The State Education :
Deparntment. -,

TRLY st g 3 3
Albany, New York 12234



. . March 21, 1966 2
. 3. During the winter, snow often sits on a roof of a house. Houses that are # 2
poorly insulated will often have icicles hanging from the ends of the roof. If
the water starts out as a solid phase in snow on the roof, explain how icicles

fi that are hangi ver the edge. . :
el ot S e 4 e cocks
e Ao/ S v\ N, e G ddr C
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Student ID _ﬁ'M POM & Scoring Form - Phases of Matter

Male / (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. Explain how popcorn pops 1 @
. Why a hot shower fogs up a mirror? 8

2

. Explain hoe dryers use heat to dry @
. How icicles form on a roof 1 @

Total Score -,
Total Possible score - 8 points

2
3. Why you can "see your breath"
4
5
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Phases of Matter # 3

Task: To determine if students can apply content knowledge to
observations and problems from everyday life.

Directions: - — R o L .

Answer the following questions using your knowledge of the phases of matter.

Be sure to use the correct vocabulary such as solid, liquid, gas, condense,

evaporate, freeze, or melt. Explain each resporisé in detail. - = - '

1. A kernel of popcorn contains a small amount of water and when heated the
popcorn pops.

How can you explain this to someone?

WUhen' wode, T neaked U e0apartden . ey

Looder el Doraees 10 e Ketnel He e
S 0 Uxre RBe Ho poder o o SN+
XSS, J

~ ]

2. Explain why a hot shgwe;;ffogs” up a bathroom mirror,
whe  Loeker /s heokd [t o Ho

€Oeootion hiiS e fAs cold."SUckice of the
PR i 40CnS~1n + Cordlnteton

3. You inhale and exhale a Iot of air and moisture. Explain why you can “see
your breath” when you are outside on a cold day.
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4. Dryers are us:éa to dry your hands or clothes. Explain how they use heat to

dry. .
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5. Durng the winter, snow often sits on a roof of a house. Houses that are if 3
poorly insulated will often have icicles hanging from the ends of the roof. If
the water starts out as a solid phase in snow on the roof, explain how icicles

form that are hanging over the edge. -
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Rate of Solution
Task Information

Grade:  8th Grade
Content: . .
Block H (The Chemistry of Matter). Section VI.B.2. Appendix H-68
Block J (STS) Section IV Process 15
Format: Manipulative
Purpose: To determine the amount of agitation necessary to dissolve various
sized sugar particles.
Skilis:
Primary - graph interpolation, generalizing
Secondary - measuring, observing
Time: 15 minutes
Materials:
* 1 sugar cube  super fine sugar sample
« granulated sugar in a sealed container e water (500 ml)
» waste container (cups or small buckets) e« safety goggles
* teaspoon * hand lens
» graduated cylinder
» 2 bottles with screw on caps, labeled A and B
Preparation:
Mark the sealed container of granulated sugar;
"granulated sugar - Do Not Open"
Bottle size and water temperature must be consistent at every student
station.
Safety:

Safety goggles must be worn for this activity
See MSDS - materials etc. for further safety precautions.
proper laboratory safety procedures are required.

Extensions/ Modifications:

Different types of sugar may be substituted in the shaking process;
granulated and super fine - extrapolate cube
granulated and cub - extrapolate super fine

correlate particle size with surface area

NYS Alternative Assessment in Science Project Copyright, April 1996
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Task: At this station, you will determine the number of shakes necessary to

Rate of Solution

dissolve various sized sugar particles.

Materials
* 1 sugar cube  super fine sugar sample
» water (500 ml) » graduated cylinder
» granulated sugar in a sealed container
* 2 bottles with caps, labeled A and B
* waste cup
» safety goggles
* teaspoon
Directions
Procedure

1.

Put on safety goggles. Do not taste any substance in this activity.
Clean up any spills immediately.

2. Use your hand lens to carefully observe the sugar cube and the super fine sugar.
Which form of sugar has the smaller size particles?
3. Add 50 ml of water to the two (2) bottles.
4. Drop one sugar cube into bottle A and close the bottle tightly.
5. Count how many shakes it takes to totally dissolve the sugar cube.
6. Record you data in the data table below.
7. Place one level teaspoon of Super fine sugar into Bottle B and repeat steps 5
and 6.
8. Dump the contents of the two (2) bottles into the waste cup and rinse the bottles.
Leave one bottle on the desk and let it stand without movement.
Data Table: Number of Shakes
Types of Sugar J Super fine Sugar Sugar Cube
Number of Shakes ]
( Please Continue on the Next Page )
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April 26, 1996 2
9. draw a line graph showing the number of shakes needed to dissolve the two
forms of sugar. Use the grid below. Make sure you include the appropriate
range and interval of numbers on the y- axis.

Rate of Solution
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Forms of Sugar

10. Use your hand lens to carefully observe the particle size of the granulated table
sugar. Use the information from the line graph. Predict the number of shakes it
would take to completely dissolve one level teaspoon of the granulated table
sugar in the same amount of water.

11. Write a generalized statement which explains the relationship between the
particle size of the sugar and the number of shakes needed to dissolve the sugar.

NYS Alternative Assessment in Science Project Copyright, April 1996
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April 26, 1996

Rate of Solution - Scoring Rubric
Maximum Score - 8 points

2. Identifying the smallest sized particle of sugar 1 point total
» Allow 1 point for identifying the super fine sugar as having the smallest
particles.
Data Table 1 point total
» Allow 1 point for appropriate numbers showing a greater number of
shakes for the sugar cube.
. 9. Graph 3 points total
» Allow 1 point for appropriate number range and interval on the Y -

axis based on the student's data.
» Allow 1 point for correctly plotting both points (+/- 5)
* Allow 1 point for correctly connecting only the two (2) plotted points.

10. Predicting 1 point total
* Allow 1 point for any number between the student derived data for
super fine and sugar cube shakes..

11. Relationship between particle size and # of shakes 2 points total

» Allow 2 points for the correct relation of both variables.
Sample of acceptable answers
~ As the particle size increases, shakes increase
~ As the sugar sizes get bigger it takes longer to dissolve

» Allow 1 point for a restatement of data
Sample of acceptable answers
~ It took the cube longer to dissolve
~ It took less time to dissolve the super fine sugar

Highest possible score - 8 points

NYS Alterpative Assessment in Science Project Copyright, April 1996
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Student ID _ Scoring Form - Rate of Solution
Male or 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.

Question Circle Point Points Earned
Breakdown
2. Identfy smallest particle 0 1
Data Table

Appropriate number of shakes 0 1 "

9. Graph
* Y -axis
~——’

* plotting points

* Drawing Line

10. Prediction

11.  Relationship Statement

Total Score
Highest possible score - 8 points




Student ID HM- J _ Scoring Form - Rate of Solution # ,

r 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.

Question Circle Point Points Earned
Breakdown

2. Identify smallest particle

Data Table
Appropriate number of shakes

. Graph

Y - axis

plotting points
Drawing Line

10. Prediction

11.  Relationship Statement

- - Total Score
Highest possible score - 8 points
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ﬁafe of Solution

Task: At this station, you will determine the number of shakes necessary to
dissolve various sized sugar particles.

" Materials

1 sugar cube » powdered sugar sample
water (500 ml) * graduated cylinder
granulated sugar in a sealed container

2 bottles with caps, labeled A and B

waste cup

safety goggles

teaspoon

Directions

Procedure

L.

Put on safety goggles. Do not taste any substance in this activity.
Clean up any spills immediately.

Use your hand lens to carefully observe the sugar cube and the powdered sugar.
Which form of sugar has the smaller size particles?

Add 50 ml of water to the two (2) bottles.

Drop one sugar cube into bottle A and close the bottle tightly.
Count how many shakes it takes to totally dissolve the sugar cube.
Record you data in the data table below.

Place one level teaspoon of powdered sugar into Bottle B and repeat steps 5
and 6.

Dump the contents of the two (2) bot}les into t.l:lC waste cup and rinse the bottles.

e wori—gmrat

Types of Sugar Sugar Cube

Number of Shakes ’lb ' “7 @)

NYS Alternative Science Assessment Project . ) ‘ Copyright 1993
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-~ \ September 14, 1995 2
owing the number of shakes needed to dissolve the two

range and interval of numbers on the y- axis.
Rate of Solution
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Forms of Sugar

10. Use your hand lens to carefully observe the particle size of the granulated table
sugar. Use the information from the line graph. Predict the number of shakes it
would take to completely dissolve one level teaspoon of the granulated table
sugar in the same amount of water. \/ A

11. Write a generalized statement which explains the relationship between the
particle size of the sugar and the gumber of shakes needed (tf dissolve the sugar.
N ; ne c;rus-f-ﬁ g /

e
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Student ID M- 10 - Scoring Form - Rate of Solution # 2
Male or 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.

Question Circle Point Points Earned
Breakdown

2. Identify smallest particle

Data Table
Appropriate number of shakes

9. Graph
* Y -axis

* plotting points

¢ Drawing Line

10.  Prediction

11.  Relationship Statement

Total Score <9
Highest possible score - 8 points
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Rate of Solution

Task: At this station, you will determine the number of shakes necessary to
dissolve various sized sugar particles.

' Materials Sup=i F e

* 1 sugar cube * pewdered-sugar sample
o water (500 ml) o graduated cylinder | ]
* granulated sugar in a sealed container /
« 2 bottles with caps, labeled A and B 9
* waste cup
« safety goggles
* teaspoon
Directions
Procedure
1. Put on safety goggles. Do not taste any substance in this activity.
Clean up any spills immediately. o
2. Use your hand lens to carefully observe the sugar cube and the peuﬁe:ed sugar.
Which form of sugar has the smaller size particles? -
Vv 7C] Nne
3. Add 50 ml of water to the two (2) bottles.
4. Drop one sugar cube into bottle A and close the bottle tightly.
5. Count how many shakes it takes to totally dissolve the sugar cube.
6. Record you data in the data table below
7. Place one level teaspoon of powdcred' sugar into Bottle B and repeat steps 5
and 6.
8.

Dump the contents of the two (2) bottles mto the waste cup and rinse the bottles.

Types of Sugar Powdered Sugar Sugar Cube

NYS Alterpative Science Assessment Proj . - Co t 1993
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9. draw a line graph showing the number of shakes needed to dissolve .
forms of sugar. Use the grid below. Make sure you include the appropriate

range and interval of numbers on the y- axis.
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Forms of Sugar

10. Use your hand lens to carefully observe the particle size of the granulated table
sugar. Use the information from the line graph. Predict the number of shakes it
would take to completely dissolve one level teaspoon of the granulated table

sugar in the same amount of water. , 20 Sh ks
aJ

11. Write a generalized statement which explains the relationship between the
particle size of the sugar and the number of shakes needed to dissolye the sugar.
¥he | r w poarhicle Si= &

shoks "4 W\ daKe  the smalles

_MvE

Fhe Particle si2e 4he less ks

1+ L&\Y\\ o Ke 1o disclve .
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Student ID H H - "IL

Male or Female (Circle one)

Scoring Form - Rate of Solution #3

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.

Question

Circle Point
Breakdown

Points Earned

2. Identify smallest particle

Data Table
Appropriate number of shakes

. Graph
Y - axis
plotting points

Drawing Line

10. Prediction

11.  Relationship Statement

Total Score

Highest possible score - 8 points
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September 14, 1995 1

Rate of Solution

Task: At this station, you will determine the number of shakes necessary to
dissolve various sized sugar particles.

A T

" Materials

* 1 sugar cube * powdered sugar sample
water (500 ml) * graduated cylinder

* granulated sugar in a sealed container

2 bottles with caps, labeled A and B

* waste cup ’ 2
* safety goggles :
* teaspoon
Directions
Procedure
1. Put on safety goggles. Do not taste any substance in this ‘activity.
Clean up any spills immediately.
2. Use your hand lens to carefully observe the sugar cube and the powdered sugar.
Which form of sugar has the smaller size particles?
o
&
3. Add 50 ml of water to the two (2) bottles.
4. Drop one sugar cube into bottle A and close the bottle tightly.
~ 5. Count how many shakes it takes to totally dissolve the sugar cube. |\ B =i CHIS
6. Record you data in the data table below.
7. Place one level teaspoon of powdered sugar into Bottle B and repeat steps 5
and 6.
8.

Dump

- wr e

the contents o

f the two (2) bogtles into the waste cup and rinse the bottles.

- oo -, - egLuly U » § vt

Types of Sugar Powdered Sugar Sugar Cube

Number of Shakes

NYS Alternative Science Asscasment Project ) Cop{l,'i;m 1993
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September 14, 1995 2 # 5

9. draw a line graph showing the number of shakes needed to dissolve the two
forms of sugar. Use the grid below. Make sure you include the appropriate
range and interval of numbers on the y- axis.

Rate of Solution

| 40 7
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Forms of Sugar

10. Use your hand lens to carefully observe the particle size of the granulated table
sugar. Use the information from the line graph. Predict the number of shakes it
would take to completely dissolve one level teaspoon of the granulated table

sugar in the same amount of water. E i ; ,‘

11. Write a generalized statement which explains the relationship between the
partigle size of the sugar and thg number of shakes needed to dissolve the sugar
DL -~ - g‘g .
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September 3, 1996

Sand In Bottles

Task Information
Grade: 8th Grade

Content:
Physical Science
* G.1.B. - The acceleration of objects depends upon many factors.

Format: Manipulative

Purpose:
To determine the effect that material inside a bottle has on the rolling
characteristics.

Skills: .
Primary: Predicting
Secondary: Genperalizing / Inferring
Time: 10 -15 minutes

Materials:
Teacher: Per Student or Station:
* white or construction sand * Sbottles labeled A, B,C, D & X
* plastic bottles with caps at * 2 books approximately 1 inch thick
both ends. - size 148 ml * clipboard
* hot glue

Preparation:
* Fill enough bottles for each student or station accordingly
Bottle A - full of sand
Bottle B - 1\2 full of sand
Bottle C - 1\ full of sand
Bottle D - empty
Bottle X - full of sand
* Bottles must be smooth so that they will roll down the clipboard easily.
* Slide a dark piece of paper inside bottle X so that the students cannot
see inside.
* Seal the tops with glue to avoid spills.
* To make the bottles roll evenly glue a cap on the bottom of the
bottles as well.
* Film containers will work if they have tops that push inside to
seal.
* Place only bottles labeled A, B, C, and X at the student stations.
Distribute bottle D after the student has competed question #10.

i

(1 I

Safety:
* Caution the students if glass bottles are used

Extensions & Modifications:
* Medicine vials or film containers can also be used.
* Any hard flat surface such as, fiberboard, smooth wood, or cardboard
may. be used to create the incline.

NYS Alternative Assessment in Science Project Copyright, April 1996
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September 3, 1996 1

Sand in Bottles

Task: At this station, you will be determining the different speeds that bottles
will roll with different amounts of sand inside.

Materials: o
* clipboard Starting line
* 2 books, approx. 2 - 5 cm thick
* Sbottles labeled A, B, C, & X

Directions:
1. Make sure that your equipment is set up as shown in diagram above.
2. DO NOT OPEN ANY OF THE BOTTLES IN THIS ACTIVITY.

3. Examine bottles A, B, and C.

4. Starting at the line on the ramp, allow each bottle to roll down the ramp once or

twice and observe how fast each bottle rolls down the ramp. Do not push the
bottle.

5. Record the relative speeds of the bottles in the data table below. Use the
following terms: slow, medium, and fast.

Data Table: Speed of Bottles

Letter Amount of Sand Speed of Bottle
A Full Bottle
B 1/2 Full Bottle
C 1/4 Full Bottle

6. Based on your observations, write a general statement describing the relationship
between the amount of sand in the bottles and the speed of the bottles.

C Please Continue on the Next Page ,

NYS Alternative Assessment in Science Project Copyright, April 1996
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September 3, 1996 2

7. Roll bottle X down the ramp and observe how fast it rolls.

8. Use this observation and the information from the data table to determine how
much of bottle X is filled with sand.

In the space below, explain the reason for your answer.

9. Use the information from the data table to predict the speed of a bottle
1/8 full of sand compared to bottles A, B, and C.

Explain the reason for your prediction.

10. Use the information from the data table to predict the speed of an empty
bottle as compared to the other bottles rolling down the ramp.

11. Now raise your hand and quietly ask your teacher for bottle D, and empty
bottle. Roll Bottle D down the ramp. Did it match your prediction?

What is a possible explanation for why this happened?

NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
The State Education Department
Albanyv. New York 17724



April 26, 1996 1

Sand in Bottles - Scoring Rubric
Maximum Score - 13 points

5. Relative speed data table Total 2 points
Letter Amount of Sand Speed of Bottle
A Full Bottle fast
B 1\2 Full Bottle medium
C 1\4 Full Bottle slow
Point Criteria:
*  Allow 2 points if at least two (2) out of the three (3) entries in the data table are

correct.
~ ¢ Allow 1 point if only (1) out of the three (3) entries in the data table is correct.

6. Statement relating amount of sand to speed of bottles 2 points total

Point Criteria:
* Allow 2 points if the student makes a general statement about a directly proportional
relationship between speed and the amount of sand in a bottle.
- The more sand in the bottle, the faster it rolls.
- The less sand in a bottle, the slower its speed.
- Abottle will roll faster with more sand inside than a bottle with less sand.

* Allow 1 point if the student restates a specific observation.
- A bottle half full of sand rolls slower than a full bottle of sand.

8. Prediction of speed of bottle X and explanation 3 points total

Point Criteria:
¢ Prediction
- Allow 1 point for predicting that bottle X is > 1/ to full.
- Allow 0 points if student implies that he/she looked into bottle X.

¢ Explanation
- Allow 2 points for an answer comparing bottle X to bottle A or B.

Sample of acceptable answers;
* Bottle X rolls at a similar speed as bottle A or B and bottle A is full and Bottle

B is 1/2 full.
It feels like the same weight as bottle A or B.
* Itrolls a similar distance from the ramp as bottle A or B..

- Allow 1 point (partial credit) for an incomplete explanation with no comparison to
their data.
* Bottle X rolled fast.

NYS Alternative Assessment in Science Project Copyright, April 1996
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April 26, 1996 2

9. Prediction of speed of a bottle 1/g full and explanation 3 points total
Point Critenia:
» Prediction
- Allow 1 point for predicting that the bottle will roll the slowest of all the
bottles.

» Explanation
- Allow 2 points for an answer applying the data from bottles A, B, and C to the

bottle 1/g full.
Sample of acceptable answers:

¢ When there is less sand in a bottle, it rolls slower down an incline.
¢ The trend in the data show that bottles with more sand roll faster than bottles
with less sand, so a bottle /g full will roll slowest.

- Allow 1 point (partial credit) for an incomplete explanation with no comparison to
their data.

10. & 11. Prediction of the speed of bottle D and explanation 3 points total
Point Criteria:

* Prediction
* Allow 1 point for an answer that is consistent with their data.

e Explanation
* Allow 2 points for an answer applying the data from bottles A, B to & C to
the empty bottle.
Sample of acceptable answers;
- The data shows that bottles with more sand roll faster than bottles with less
sand. So a bottle with no sand will roll slower than the rest.

* Allow 1 point ( partial credit) for an incomplete explanation with no
comparison to their data.
- The bottle rolled very slowly.

* 0 points for an answer that states that the bottle will not roll.

* O points for an answer that only verifies the prediction.

Highest possible score - 13 points

NYS Alternative Assessment in Science Project Copyright, April 1996
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Student ID Scoring Form - Sand in Bottles
Male or 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.

e
—

Circle Point

Breakdown Points Earned

Question

. Speed data table

. Speed/Amount of sand
relationship

. Bottle X
Predicted amount
Explanation

. Bottle 1/8 full of sand
Predicted amount
Explanation

Boule D
Predicted speed
Explanation

Total Score
Highest possible score - 13 points




Student ID =9%d H# ( Méie- or Female (circle one)

SN——

Sand in Bottles -

Scoring Form (Maximum Score = 11 points)

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.

Questi Circle Point Points
uestion Breakdown | Eamed

4. Speed Data Table
Bottle A
Bottle B
Botle C

5. Speed/Amount of Sand
Relationship

7. Bottle X
Predicted Amount

Explanation

G
_A
A

8. Bottle 1/8 Full of Sand
Predicted Speed 0 ¢y
Explanation @ Vol 2
-~

i
Total Score 8'

Ty

~




October 13, 1994

Sand in Bottles | Y

Task: At this station, you will be determining the speeds that bottles with different amounts
of sand inside will roll.

MATERIALS:
clipboard
books
4 bottles, A - C, and X

DIRECTIONS:
1. Do not open any of the bottles in this actvity.
2. Examine botties A, B, and C.

3. Starting at the line on the ramp, roll each bottle down the ramp once or twice and observe how
fast each bottle rolls down the ramp.

4. Record the relative speeds of the bottles using the terms siow, medium, and fast.

Letter| Amount of Sand Speed of Bottle

Full botde /Mf

B 172 full bottle e A7

C 1/4 full bottle ) gé.,ﬁ. —

5. Based on your observations, write a general statement describing the relationship between the
amount of sand in the bottles and the speed of the bortles.

_;%;_éézwyv -

PLEASE CONTINUE THIS TASK

ON THE NEXT PAGE
NYS Alternative Science Assessment Project Copyright 1993
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. . October 13, 1994
6. Roll bottle X down the ramp and observe how fast it rolls. # /
7. What portion of bottle X is filled with sand? oz T Acll-

In the space below, explain the reason for your answer.

- Zie gpee. gmd /)

8. Predict the speed for a botte 1/8 full of sand compared to bottles A, B, and C. Explain the
reason for your prediction.

LoooZin Don Loldle ¥ orc’C pmone emass

S. Predict the speed of an empty bottle as compared to the other bottles rolling down the ramp.
10. Roll Bottle D down the ramp. Did it match your prediction? Wil
~ What is a possible explanation for why 1t happened?
- NYS Alternative Science Assessment Project Copyright 1993
NSF Grant #MDR-9154506 The University of the State ofNew York
— . The State Education Deparmnent

Albany, NY 12234



Student ID Tﬁ‘ g - }q # Z Male or F\emaléf,(circle one)

Sand in Bottles

Scoring Form (Maximum Score = 11 points)

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.

) Circle Point Points
Question Breakdown | Eamned

4. Speed Data Table
Botile A
Bottle B
Bottle C

5. Speed/Amoimt of Sand
Relationship

7. Bottle X
Predicted Amount

Explanation

8. Bottle 1/8 Full of Sand
Predicted Speed

Explanation

Total Score
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October 13, 1994

Sand in Bottles 47

Jask: Atthis station, you will be determining the speeds that bottles with different amounts
of sand inside will roll.

MATERIALS:
clipboard
books
4 bottles, A - C,and X

DIRECTIONS:

1. Do 0ot open any of the bottles in this activity.
2. Examine bottles A, B, and C.

3. Starting at the line on the ramp, roll each bottle down the ramp once or twice and observe how
fast each bottle rolls down the ramp.

4. Record the relative speeds of the bottles using the terms slow, medium, and fast.

Leter | Amount of Sand Speed of Bottle

Full bottle $@5L\/
B | I2fulbole | pp EAL LU
c | vammvbome | oj J:Q

5. Based on your observations, write a general statement describing the relationship between the
amount of sand in the bottles and the speed of the bottles.

™ mee Fe  sard n e boHks dhe
_faser they gn The Joss the Sand.
In e hﬁﬁm S@)ﬁf‘ 1+ jgeg,.

PLEASE CONTINUE THIS TASK
ON THE NEXT PAGE
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. Octover 13, 1994
6. Roll bottle X down the ramp and observe how fast it rolls. | # 2
7. What portion of bottle X is filled with sand? m# k
In the space below, explain the reason for your answer; _
T ik et bcouw o+ r‘aﬂ;_gzpe)%;/
ouch N ame  sgeed as Ha
full  petfle

8. Predict the speed for a bottle 1/8 full of sand compared to bottles A, B, and C. Explain the

reason for your prediction.
T+ Lot DO 1l s [Q b beca- Use
thece. s ok ° t ot sand in

1+ Ta

Ne)

. Predict the speed Qf an empty boﬁle as compared to the other bottles rolling down the ramp.
L think s fF"_eed of ‘ |y

. \ j o
10. Roll Bottle D down the ramp. Did it match your prediction? } es

What is a possible explanation for why it happened?

T Hhinb hgp pen ed because

Hever  Wwas v " focse  Sand +0
Slow 4 dovt. T He Sand
—Wag pﬂﬁw Much : In B 1+ wosntas
?ackle.d S0 1+ went a medwmspeed, T ¢ +F \J@V'\é‘s
leost So the Sand J"t’ﬂt Flopped all over and gaik
i+ f Je slous, B
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Student ID TSL} 0~ # 3 @r Female (circle one)

Sand in Bottles

Scoring Form (Maximum Score = 11 points)

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.

) Circle Point Points
Question Breakdown Earned

4. Speed Data Table

Bottle A o A
Bottle B 0 !/ 1’\ 5_
Botdle C 0 C /

5. Islggt%ﬁsﬁ)pum of Sap 0 1 @ b

7. Bottle X

o

Predicted Amount 0 1
Explanation 0 I 2
8. Bottle 1/8 Full of Sand

Predicted Speed 0 1@
Explanation 0 1 2

Total Score I ‘

-




October 13. 1994

Sand in Bottles # 3

Task: At this station, you will be determining the speeds that bottles with different amounts
of sand inside will roll.

MATERIALS:
clipboard
books
4 bottles, A - C,and X

DIRECTIONS:

1. Do not open any of the bottles in this activity.
2. Examine bottles A, B, and C.

3. Starting at the line on the ramp, roll each bottle down the ramp once or twice and observe how
fast each botile rolls down the ramp.

4. Record the relative speeds of the bottles using the terms slow, medium, and fast.

Letter | Amount of Sand Speed of Bottle
Full bottle FQ s+

A
B 1/2 full bottle m _ed)l um
Cc | VA full botle 5\ Ol

5. Based on your observations, write a general statement describing the relauonshlp between the
amount of sand in the bottles and the speed of the bottles.

U o put v, and na_
) }'\Q;Cl\fggi m(]hmg

PLEASE CONTINUE THIS TASK
ON THE NEXT PAGE
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October 13, 1994

6. Roll bottle X down the ramp and observe how fast it rolls.

7. What portion of bottle X is filled with sand? { { \

In the space below, explain the reason for your answer.

DECaugl even dnougn T c,@-n"r
See il (xm@w\'”’t CONDGaE, T
=1 00 Kok Ae X o "ruQ,Ux Uv/@f‘"uq(lm

8. Predlct the speed for a bottle 1/8 full of sand compared to bottles A, B, and C. Explain the
reason/fﬁr your prediction.

T e wll @l \{:jL\
o because C. holla UHY S
D a0 Ve Ellled Mb WLl
o0 \/QWL\ Slow

S. Predict the speed of an empty bottle as compared to the other rplling down the ramp.

ul AN ol g ’Ul <

10. Roll Bottle D down the ramp. Did it match your predlcnon" %L

What is a possible explanauon for why it ha ,
WOCO ant VYae,anl

quOm% frrom A0 a0l Sow Ao
= _down.
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April 26, 1996
Starch and Sugar Testing 1 .
Task Information

Grade:  8th Grade
Format: Manipulative
Purpose: The students will determine the presence of starch and sugar in
unknown solutions
Content: Physical Science - Block H - VIA, VIA
Skills: .
Primary: Observing, Recording Data, Interpreting data.
Secondary: Classifying, Generalizing/Inferring
Time: 10 -15 minutes
Materials:
« dropper bottles labeled A, B, and C * wax paper
+ dropper bottle with iodine  paper towels
+ glucose test strip/stick » safety goggles
 laminated test card or transparency test card

waste container (cup or small pail)
Preparation:

Glucose and starch solutions can be obtained from a science supply
company :

Put glucose solutions in bottles A and B

Put starch solutions in bottle C

Glucose test strips/stick can be obtained from a science supply
company or a drugstore

Keep the glucose strips away from the iodine solution. The fumes will
turn the strips black or green

Be sure to test glucose and starch solutions before using them with the
students

The glucose and starch solutions can be diluted two or three times.
They will be more effective than full strength.

Wax paper should be cut to fit over the test card. This will keep the
test card from becoming contaminated. If using transparency test card
be sure to discard when each student is finished.

Modifications and Extensions:

Glucose test tape is no longer manufactured. You may use glucose test
strips/sticks found at a drugstore. These are quite expensive so a
teacher demo may be more appropriate.

To do a Teacher Demo you might use an overhead projector with a
transparency sheet marked with three circles marked "A", "B", and
"C". The students could then check the color on the glucose strips as
well as see the iodine change when the materials were added.

There is also Starch and Sugar 2, with a different degree of structure

Safety:
« Students must wear safety goggles when working with iodine solution.
N DR g1 4306 | Seienos Project %og}énﬁtbﬁgfsi:yg of New York

The State Education Department
Albany, New York 12234



April 26, 1996 1

Starch and Sugar Testing 1

Task: At this station, you will experiment to determine which of three

solutions contain starch and sugar.

Materials:
dropper bottles A - C wax paper sheets
dropper bottle with iodine solution waste cup
glucose test strips paper towels
test card safety goggles
Background:

Todine solution turns blue-black in the presence of starch.

Glucose test strips turn green in the presence of the sugar glucose.

Directions:
1. Put your safety goggles on.
2. Place a wax paper sheet over the test card.
3. Place two drops of each solution on the wax paper over the circle on the test
card with the same letter.
4. Dip the end of a glucose test strip in each of the three solutions. Use a new strip
for each solution.
5. Record the COLOR of the glucose test strips on the data table below.
Indicator Solution A | Solution B Solution C
Glucose Test
Strip
6. Add one drop of iodine solution to each solution.
7. Record the COLOR of the solutions on the data table below.
Indicator Solution A | Solution B Solution C
Iodine Solution
8. Blot the wax paper with a paper towel and wipe off the test card. Throw any

garbage into the waste cup.

( Please Continue on the Next Page)
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April 26, 1996

9. Using the data you have collected and the background information, which
solutions contain sugar?

In the space below, explain the reason for your answer.

10. Using the data you have collected and the background information, which
solutions contain starch?

In the space below, explain the reason for your answer.

NYS Alternative Assessment in Science Project Copyright, April 1996
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April 26, 1996

Starch and Sugar Testing - Scoring Rubric
Maximum Score - 10 points

Question 5. Glucose strip data table. 2 points total
Indicator Solution A Solution B Solution C
Glucose Test yellow or
Strip green green no change

Point Criteria:
« Allow 1 point if both Solutions A and B are correct.
« Allow 1 point if Solution C is correct.

Question 7. lodine solution data table. 2 points total
Indicator Solution A | Solution B | Solution C
Iodine Solution orange or orange or blue, black.
no change no change or brown

Point Criteria:
« Allow 1 point if both solutions A & B are correct.
e Allow 1 point if solution C is correct.

Question 9. Identify sugar solutions 3 points total

Point Criteria:
« Allow 1 point for identifying both solutions A and B as containing
sugar.
- Accept any student's response correctly based on his/her data
« Allow 2 points for an explanation relating student data to background
information.
- Solutions A and B turned the test strips green which indicates
sugar.
- Allow only 1 point if the student states the background
information without relating it to his/her data.

Question 10. Identify starch solutions 3 points total
Point Criteria: ‘
« Allow 1 point for identifying starch solution as C.
- Accept any student's response correctly based on his/her data
« Allow 2 points for an explanation relating student data to background
information.
- Solution C turned the iodine solution black which indicates
starch.
_ Allow only 1 point if the student states the background
information without relating it to his/her data.

Highest possible score - 10 points

NYS Alternative Assessment in Science Project Copyright, April 1996
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Student ID

Scoring Form - Starch & Sugar

Male or Female (circle one)

Testing 1

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.

- L Question Circle Point Breakdown Points Earned
5. Glucose strip data table
- Solutions A & B 0 1
_ Solution C 0 1
7. Iodine solution data table
- Solutions A & B 1
Solution C 1
9. Sugar solutions
- Solutions named 0 1
Explain choice 0 1 2
Bt 10. Starch solution
- Solution named 0 1
Explain choice 0 1 2 ‘
e —_—

Total Score
Total possible score - 10 points




Student ID

@or Female (circle one)

Circle the student's score for each question. Add the points for each question and

G - ol

Testing 1

write the total score at the bottom of the scoring form.

# |

Scoring Form - Starch & Sugar

Question

Circle Point Breakdown

Points Earned

Glucose strip data table
Solutions A & B

Solution C

@, I

1

Iodine solution data table
Solutions A & B

Solution C

o ©
o O

Sugar solutions
Solutions named

Explain choice

Starch solution
Solution named

Explain choice

Total Score

3

Total possible score - 10 points



February 1, 1995 Gq"' 6 ‘

L@

Starch and Sugar Testing 1

Task: At this station, you will experiment to determine which of three solutions contain A '
starch and sugar.

MATERIALS:
dropper bottles A - C wax paper sheets
dropper bottle with iodine solution waste cup
glucose test strips paper towels
test card safety goggles
BACKGROUND:

“Todine solution turns blue-black 1n the presence of starch.

_Glucose test strips tumn green in the presence of the sugar
DIRECTIONS:

1. Put your safety goggles on.

2. Place a wax paper sheet over the test card.

3. Place two drops of each solution on the wax paper over the circle on the test card with the same
leuer.

4. Dip the end of a glucose test strip in each of the three solutions. Use a new strip for each
solution.

5. Record the COLOR of the glucose test strips on the data table below.

Indicator Solution A Solution B Solution C
Glucose Test Sleed\ ( R | £ F L
Strip H@ﬁ Eb ‘6,4,4 i

4 N

6. Add one drop of iodine solution to each solution.
7. Record the COLOR of the solutions on the data table below.

Indicator Solution A Solution B Solution C
Iodine Solution | %&% ‘@%@\ m l E‘?E :
A 7 A\ ; A ~ =]
b\\)'(,—\))\f-’c.\\
8. Blot the wax paper with a paper towel and wipe off the test card. Throw any garbage into the
waste cup.

NYS Alternative Science Assessment Project . Copyright 1993
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¥

9. Using the data you have collected and the background information, which solutions contain

sugar?

In the space below, explain the reason for your answer.

10. Using the data you have collected and the background information, which solutions contain
starch? :

In the space below, explain the reason for your answer.

NYS Alternative Science Assessment Project Copyright 1993
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Student ID

- r Female (circle one)

G- 07

&2

Scoring Form - Starch & Sugar

Testing 1

_;/ 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.
- Question Circle Point Breakdown m
5.  Glucose strip data table '
- Solutions A & B 0 @ 2
_ Solution C @
7. Todine solution data table
- Solutions A & B @ |
_ Solution C o (O
9.  Sugar solutions
~ Solutions named 0 @ 2
Explain choice 0 1 2
i 10. Starch solution

Solution named

Explain choice

Total Score

o

Total possible score - 10 points



February 1, 1995

G-o?

Starch and Sugar Testing 1 %"
Task: At this station, you will experiment to determine which of three solutions contain
starch and sugar. j:l’ Z

MATERIALS:
dropper bottles A - C wax paper sheets
dropper bottle with iodine solution waste cup
glucose test strips paper towels
test card safety goggles
BACKGROUND:

1 " lodine solution tu

DIRECTIONS:
1. Put your safety goggles on.

Place a wax paper sheet over the test card.

2
3. Place two drops of each solution on the wax paper over the circle on the test card with the same
leuer.

4. Dip the end of a glucose test strip in each of the three solutions. Use a new strip for each
solution.

5. Record the COLOR of the glucose test strips on the data table below.

Indicator Solution A Solution B Solution C
Glucose Test <ec Y edlo v’

6. Add one drop of iodine solution to each solution.
7. Record the COLOR of the solutions on the data table below.

Indicator Solution A Solution B Solution C

todine Solution | Ronct | Rlack | Rlach

8. Blot the wax paper with a paper towel and wipe off the test card. Throw any garbage into the

waste cup.
NYS Alternative Science Assessment Project Copyright 1993
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9. Using the data you have collected and the background information, which solutions contain

sugar? . ﬂ 7?

- L4 [ S——

In the space below, explain the reason for your answer.

- T S L+ O}w\(\éc

- 10. Using the data you have collected and the background information, which solutions contain
= gL

In the space below, explain the reason for your answer.

T
T a h(/\rnr c
— )
N
NYS Alternative Science Assessment Project Copyright 1993
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Student ID G' |5

Male or circle one)

# 3

Scoring Form - Starch & Sugar

Testing 1

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.

Question

Circle Point Breakdown

Points Earned

5. Glucose strip data table
Solutions A & B
Solution C

2

Iodine solution data table
Solutions A & B

Solution C

Sugar solutions

Solutions named

Explain choice

. Starch solution
Solution named

Explain choice

Total Score

9

Total possible score - 10 points



?’&Y.L ‘7’/‘1’/7{’ February 1. 1995

&G-/5-
=

Starch and Sugar Testing 1

Task: At this station, you will experiment to determine which of three solutions contain #5
starch and sugar.

MATERIALS:
dropper bottles A - C wax paper sheets
dropper bottle with iodine solution waste cup
glucose test strips paper towels
test card safety goggles
BACKGROUND:

— lodine soluton turns blue-black presence Of starch. T
Glucse test ss in e presence of e sugar glucose.

DIRECTIONS:
1. Put your safety goggles on.
2. Place a wax paper sheet over the test card.

3. Place two drops of each solution on the wax paper over the circle on the test card with the same
letter.

4. Dip the end of a glucose test strip in each of the three solutions. Use a new strip for each
solution.

5. Record the COLOR of the glucose test strips on the data table below.

Indicator Solution A Solution B Solution C
Glucose Test ¢ llews/ oD/ -
A Q\'Eﬁ/\— e _“v ';D /
Strip - / 174W aTeLm A /@S czen,
S JEENY NN

6. Add one drop of iodine solution to each solution.
7. Record the COLOR of the solutions on the data table below.

Indicator Solution A Solution B Solution C

Iodine Solution |Sed. ofange- e or\kNgL/ blaik

8. Blot the wax paper with a paper towel and wipe off the test card. Throw any garbage into the
waste cup.

NYS Alternative Science Assessment Project Copyright 1993
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Using the data you have collected and the background information, which solutions contain ” b

9.
suear? oy, A sulaie~BAC tase a Wile
In the space below, explain the reason for your answer.

The foct o4 r\?ad\ vord Yo smolilios A hucagd ol qreen ohic b
mead b oFamod 5“%9 ~ Tha 't:é,“, ﬁl-r!Em T ovod Tor coiu)ipes R4C
+ornd [l eceon,

AYEN
10. Using‘)the data ydu have collected and the background information, which solutions contain
R Giea
In the space below, explain the reason for your answer.
The. ol done a bnddlz. ¢ fusnead LJ.:U,L whidh M&/ﬁ T
condaing A 54’ar;.\'\--
NOF Crent SMDR S15és06 o Froteet D teversiy of the State of New York
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April 26, 1996

Starch and Sugar Testing 2

Task Information
Grade: 8th Grade
Format: Manipulative

Purpose: The students will design and carry out an experiment to determine the
presence of starch and sugar in unknown solutions

Content: Physical Science - Block H - VIA, VIIA

Skills:
Primary: Observing, Recording Data, Interpreting data.
Secondary: Classifying, Generalizing/Inferring
Time: 10 -15 minutes
Materials:
o dropper bottles labeled A, B, and C e wax paper
 dropper bottle with iodine » paper towels
+ glucose test strip/stick : » safety goggles
 laminated test card or transparency test card
» waste container (cup or small pail)
Preparation:
« Glucose and starch solutions can be obtained from a science supply
company

« Put glucose solutions in bottles A and B

* Put starch solutions in bottle C

+ Glucose test strips/stick can be obtained from a science supply
company or a drugstore

« Keep the glucose strips away from the iodine solution. The fumes will
turn the strips black or green

« Be sure to test glucose and starch solutions before using them with the
students

o The glucose and starch solutions can be diluted two or three times.
They will be more effective than full strength.

+ Wax paper should be cut to fit over the test card. This will keep the
test card from becoming contaminated. If using transparency test card
be sure to discard when each student is finished.

Modifications and Extensions:

 Glucose test tape is no longer manufactured. You may use glucose test
strips/sticks found at a drugstore. These are quite expensive so a
teacher demo may be more appropriate.

« To do a Teacher Demo you might use an overhead projector with a
transparency sheet marked with three circles marked "A", "B", and
"C". The students could then check the color on the glucose strips as
well as see the iodine change when the materials were added.

» There is also Starch and Sugar 1, with a different degree of structure

Safety:

« Students must wear safety goggles when working with iodine solution.
NYS Alternative Assessment in Science Project Copyright, April 1996
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April 26, 1996

Starch and Sugar Testing 2
Task: At this station, you will design and carry out an experiment to
determine which of three solutions contain starch and sugar.

Materials:
dropper bottles A - C wax paper sheets
dropper bottle with iodine solution waste cup
glucose test strips paper towels
test card safety goggles
Background:

Todine solution turns blue-black in the presence of starch.
Glucose test strips turn green in the presence of the sugar glucose.

Directions:
1. Put your safety goggles on.

2. You have been provided with three(3) unknown solutions and two (2)
indicators. Using the background above and your knowledge of science, think
carefully about an experiment you could do to determine if starch and/or sugar
are present in any of the three solutions.

3. In the space below, describe the procedures you followed in conducting your
experiment.

4. CARRY OUT YOUR EXPERIMENT.

When carrying out your experiment, place a wax paper sheet
over the test card to protect it.

( Please Continue on the Next Page)
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April 26, 1996 2

5 Record the COLOR of the test strips and the solutions in the data table below.

Indicator Solution A | Solution B | Solution C

Glucose Test
Strips

Iodine Solution

6. Blot the wax paper with a paper towel and wipe off the test card. Throw any
garbage into the waste cup.

7. Using the data you have collected and the background information, which
solutions contain sugar?

In the space below, explain the reason for your answer.

8. Using the data you have collected and the background information, which
solutions contain starch?

In the space below, explain the reason for your answer.

NYS Alterpative Assessment in Science Project Copyright, April 1996
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April 26, 1996 1

Starch and Sugar Testing 2 - Scoring Rubric
Maximum Score - 11 points

Question 3. Experimental procedures. 2 points total
Point Criteria: :
« Allow 1 point for a correct testing method for a sugar.

+ Allow 1 point for correct testing method for a starch.

Acceptable responses include:
-~ Use glucose test strips in all three solutions. (1 point)

- Use iodine solution in all three solutions. (1 point)

- Record and compare which are sugar and/or starch.
or

- Use glucose strips to test for sugar. (1 point)

- Use iodine solution to test for starch. (1 point)

Question 5. Glucose strip and iodine solution data tabl€ points total

Indicator Solution A | Solution B Solution C

Glucose Test yellow or
Strips green green Yo change
. . orange or orange or bilue, black,
Iodine Solution no change no change or brown
Point Criteria:
« Allow 1 point for correct data for sugar method according to student plan (See
v1p g
question #3).
» Allow 1 point for correct data for starch method according to student plan (sce
question #3).
Question 7. Identify sugar solutions. 3 points total
Point Criteria:

 Allow 1 point for identifying both sugar solutions as A and B.
- Accept any student's response correctly based on his/her data
« Allow 2 points for an explanation relating student data to background information.
- Solutions A and B turned the test strips green which indicates sugar.
- Allow only 1 point if the student states the background information without
relating it to his/her data

Question 8. Identify starch solutions. 3 points total
Point Criteria:
 Allow 1 point for identifying starch solution as C.
- Accept any student's response correctly based on his/her data
« Allow 2 points for an explanation relating student data to background information.
- Solution C tuned the iodine solution black which indicates starch.
- Allow only 1 point if the student states the background information without

relating it to his/her data.
Highest possible score - 11 points
NYS Alternative Assessment in Science Project Copyright, April 1996
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Student ID _ Scoring Form - Starch and Sugar Testing 2
Male or 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.

Question Circle Point Points earned
Breakdown
3. Experimental Procedures
Sugar Testing method 0 1
Starch Testing Method 0 1
5. Glucose Strips and Iodine
Solution data table ‘
Solution A 0 1 ‘\
Solution B 0 1
Solution C 0 1
7. Sugar Solution(s)
Solution(s) named 0 1
! Explain choice 0 1 2
8. Starch solution(s)
Solution(s) named 0 1

Explain choice 0 1 2

Total Score
Total Possible Score - 11 points




or Female (circle one)

Sti dent ID _ GMS 3 Scoring Form - Starch and Sugar. Testing 2

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.

Question Circle Point Points earned
Breakdown
3. Experimental Procedures
Sugar Testing method @ 1 l
Starch Testing Method 0 1
“ 5. Glucose Strips and Iodine
Solution data table
Solution A @ 1
Solution B 0 @ l
Solution C @ 1

7. Sugar Solution(s)
Solution(s) named 0

®
Explain choice o 1 (»
1

8. Starch solution(s)
Solution(s) named @

Explain choice

Total Score 5
Total Possible Score - 11 points
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October 13, 1994 1

Starch and Sugar Testing 2

Jask: At this station, you will design and carry out an experiment to determine which of
three solutons contain starch and sugar.

MATERIALS:
dropper bottles A - C wax paper sheets
dropper bottle with iodine solution waste cup
glucose test strips paper towels
test card safety goggles
BACKGROUND:

Glucose test stri

DIRECTIONS:
1. Put your safety goggles on.

2. You have been provided with three(3) unknown solutions and two (2) indicators.
Using the background above and your knowledge of science, think carefully about
an experiment you could do to determine if starch and/or sugar are present in any of
the three solutions.

3. CARRY OUT YOUR EXPERIMENT.

When carrying out your experiment, place a wax paper sheet
over the test card to protect it.

4. Record the COLOR of the test strips and the solutions in the data table below.

Indicator Solution A | Solution B Solution C

Glucose Test | Tulnéd Sogei— |Tatvied
Strips Geen He—me |GTO€)) /
. . wined w7 Thrred

Iodine Solution oCk Blasks Bliack

5. Blot the wax paper with a paper towel and wipe off the test card. Throw any garbage into the
waste cup.

PLEASE CONTINUE THIS TASK
ON THE NEXT PAGE

NYS Alternative Science Assessment Project Copyright 1993
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6. In the space below, describe the procedures you followed in conductmg your expenmem.

T gt Sufion ABL  ~nd+the
Sﬁ’lPS

7. Using the data you have collected and the background information, which solutions contain
sugar" 4 8 Q

In the space below explain the reason for your answer.

8.  Using the data you have collected and the background information, which solutions contain
starch? b .
Abce

In the space below, explain the reason for your answer.

B trree SRS Furhed Fleeo.
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Student ID GHS -/ Scoring Form - Starch and Sugar Testing 2
Male or@ (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.

Question Circle Point Points earned
Breakdown
3. Experimental Procedures
Sugar Testing method 0 @ 2.
Starch Testing Method o (O
S. Glucose Strips and Iodine
Solution data table
Solution A @ 1
Solution B 0 @ 2
Solution C 0 @

{l 7. Sugar Solution(s)
Solution(s) named 0 @ 3
Explain choice 0 1 @

8. Starch solution(s)

Solution(s) named

Explain choice

Total Score q

Total Possible Score - 11 points



October 13, 1994 1

Starch and Sugar Testing 2

Jask: At this station, you will design and carry out an experiment to determine which of
three solutions contain starch and sugar.

MATERIALS:
dropper bottles A - C wax paper sheets
dropper bottle with iodine solution waste cup
glucose test strips paper towels
test card safety goggles
BACKGROUND:

~ Iodine solution turns blue-black in the presence of SIarch.

co 1eSt Srips tum g

een in the presence of the sugar glucose. o

DIRECTIONS:
1. Put your safety goggles on.

2. You have been provided with three(3) unknown solutions and two (2) indicators.
Using the background above and your knowledge of science, think carefully about
an experiment you could do to determine if starch and/or sugar are present in any of
the three solutions.

3. CARRY OUT YOUR EXPERIMENT.

When carrying out your experiment, place a wax paper sheet
over the test card to protect it.

4. Record the COLOR of the test strips and the solutions in the data table below.

Indicator Solution A | Solution B Solution C

Glucose Test / 2
Strips _
lodine Solution | |y (y afp MM [)‘Q@%

2

5. Blot the wax paper with a paper towel and wipe off the test card. Throw any garbage into the
waste cup.

PLEASE CONTINUE THIS TASK
ON THE NEXT PAGE

NYS Alternative Science Assessment Project Copyright 1993
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October 13, 1994 2

6. In the space below, describe the procedures you followed in conductmg your experiment.

e Quid AN ok Seburiem 0UQ C,
LG e e 0o D19 L 2ol
Cond Oongd L e /) W +s a0
oo Lopen (. T dud thy LoV e £
Lo LM,U L I,

7. Using the data you have collected and the background information, which solutions contain

sugar" ﬂ é /7;)

In the space below, explain the reason for your answer ‘ i
\(‘)f f\/\‘« iv\:<\\\£, /c \\J“C \‘\\j ( \}Ay'//’]}\{)" \—5‘(\1 f:)
v L (Al =G T i\ f~ AN 3

~ ~

&. Using the data you have collected and the background information, which solutions contain
In the space below, explain the reason for your answer. ’
Yachen 3 diped th f&mp {n T @@[{ﬂg
4+ Yurened black . | 5
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Student ID

Male o (circle one)

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

Question

Circle Point
Breakdown

12 Scoring Form - Starch and Sugar Testing

points for each question and

Points earned

3. Experimental Procedures

Sugar Testing method 0 @ 2
Starch Testing Method 0 @
5. Glucose Strips and Iodine D I
Solution data table |
Solution A 0 @
Solution B @ 3
Solution C @
7. Sugar Solution(s)
Solution(s) named 0 @ 3 ’
Explain choice 0 1 @ ‘

8. Starch solution(s)

Solution(s) named

Explain choice 0 1 @ h

o (D

Total Score

I

Total Possible Score - 11 points

+# 3

2



October 13, 1994 1

Starch and Sugar Testing 2

Jask: Atthis station. you will design and carry out an experiment to determine which of
three solutions contain starch and sugar.

MATERIALS:
dropper bottles A - C wax paper sheets
dropper bottle with iodine solution waste cup
glucose test strips paper towels
test card safety goggles
BACKGROUND:

DIRECTIONS:
1. Put your safety goggles on.

2. You have been provided with three(3) unknown solutions and two (2) indicators.
Using the background above and your knowledge of science, think carefully about
an experiment you could do to determine if starch and/or sugar are present in any of
the three solutions. ’

3. CARRY OUT YOUR EXPERIMENT.

When carrying out your experiment, place a wax paper sheet
over the test card to protect it.

4. Record the COLOR of the test strips and the solutions in the data table below.

Indicator Solution A | Solution B Solution C

Glucose Test

Stri . 3
' ps 3_@ areen lop-green
Iodine Solution o E \m\a el ! ! .

5. Blot the wax paper with a paper towel and wipe off the test card. Throw any garbage into the
waste cup.

PLEASE CONTINUE THIS TASK
ON THE NEXT PAGE

NYS Alternative Science Assessment Project Copyright 1993
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6. In the space below, describe the procedures you followed in conducting your experiment.

each \eHerf (AP,,C) with thot \eHer botlle.
2. T deted the drcos wedh | puece cﬁgumm

W [l €m‘h and verped m\u Ob‘iﬂ“ﬂm{!an(

;fc’rom 4he cthers and r{md 1o dane

7. Usmg the data you have collected and the background information, which solutions contain
Sugar A ,Pl (L
NN

In the space below, explain the reason for your answer.

Theve Werg 2 Yoo mhtr\'\ (‘Dni(l(ned

Sugoc ‘oeCduse the al\L(’casé Jesk  =pm SHeaps
iL__Ed_green

8. Using the data you have collected and the background information, which solutions contain
starch?
B, C .
haudis §
In the space below, explain the reason for your answer.
T \ebbr A ;

Ylue- Yinek Wihen odine A0S dmpgec}l onfn

i,
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April 26, 1996

Sun and Temperatures
Task Information

Grade: 8th Grade

Content: Physical Science/Earth Science
Block,I-D-1
Block E, VII - E

Format: Paper/Pencil

Purpose: To assess students practical understanding of the relationship of
temperature to the environmental conditions ( shade, ground, etc. )

Skills:
Primary: Inoferring
Secondary: Recording data
Time: 5 - 10 minutes

Materials: Task sheets
Preparation: None
Safety: None

Extensions/Modifications:
Can be used with Earth science classes also.

NYS Alternative Assessment in Science Project Copyright, April 1996

NSF Grant #MDR-9154506 The State University of New York
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Sun and Temperatures

Task: To infer the temperature of four thermometers and explain why they
should have those values inferred.

Four thermometers called A, B, C, and D were put outdoors near each other.
It was at noontime on a bright sunny day in June. Thermometer A was left
out in the sunlight on a light colored sidewalk. Thermometer B was put on the
same sidewalk, but in the shade. Thermometer C was placed in an inflated air
tight clear plastic bag and left on the same sidewalk in the sunlight.
Thermometers D was placed in an inflated air tight clear plastic bag and put in
the sunlight in a swimming pool.

After one hour, The temperature readings of the thermometers were as follows:
* 31 C@88'F) *+ 34 CO4P
* 4 C112F * 54 C(130 F)

Also at that time the temperature of the air was 31°C(88°F) and the pool
temperature was 29°C(85°F).

1. Record on the chart below those thermometer readings from above that you
think goes with each thermometer (A, B, C, D) based on where each
thermometer had been located.

Thermometer Temperature You Think
A - Open air, in sunlight, on C
white sidewalk
B - Open air, in shade, on C
white sidewalk
C -Plastic bag, in sunlight, on C
white sidewalk
D - Plastic bag, in sunlight, in C
swimming pool
' Please Continue on the Next Page j

The State Education Department
Albany. New York 12234



April 30, 1996
2. Explain why you think each of the thermometers had the reading you gave
compared to the other thermometers.

2

3. Compare conditions from one thermometer (A, B, C, or D) to support the
following "public service announcement" that is heard on radio and TV and
seen in the press. "Do not leave pets unattended in a closed-up car during
clear, warm days."

NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
The State Education Department
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Sun and Temperature - Scoring Rubric
Maximum Score - 10 points

Question 1. Chart 4 points total
Criteria:
. Allow 1 point for each correct response

~ A-94°F (34°C)
~ B-88°F (31°0C)
~ C-130°F (54°C)
~ D-112°F (44°C)

Question 2 Explanation 4 points total

Criteria:
* Allow 1 point for each correct explanation based on student's
responses in the chart.

Acceptable student responses;

* Thermometer A will be warmer than the air temperature
because it is in full sun.

* Thermometer B will be the same as the air temperature (88°F)
because it is always recorded in the shade.

* Thermometer C will be the hottest because the bag traps
sunlight and won't let the heat out.

* Thermometer D won't warm as much as C because, even if it is
in a bag the water will keep it cooler longer.

* Allow 0 credit for a response that states a numerical comparison, but
does not give a reason.

Question 3. Leaving Pets in a car on a warm day 2 points total

Criteria:
* Allow 1 point for referring to thermometer C information
* Allow 1 point for a comparison of a closed up car to the plastic bag
conditions of thermometer C.

Acceptable 2 point response;
* The closed up car is just like the plastic bag in the sun. The
temperatures were the highest.

Acceptable 1 point response;

* The closed up car will get very hot because the heat can't get

out.
Highest possible score - 10 points
NYS Alternative Assessment in Science Project Copyright, April 1996
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Student ID

Male or Female (circle one)

Scoring Form - Sun & Temperature

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.

Question

Circle Point Breakdown | Points Earned

A - 34°C
B - 31°C
C - 54°C
D - 44°C

OO OO
[ G S S Wy

Explanations

Caw

OO OO
bt el

Evidence to support
public service
announcement

Total Score
Total possible score - 10 points




Student ID ZH -2 Scoring Form - Sun & Temperature # I
Male or@nale ) (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.

- Question Circle Point Breakdown | Points Earned

~QO -

3. Evidence to support
public service
— announcement

| |
w B @ l-- A2
©lcese [0--0
@

B Total Score 2’
Total possible score - 10 points
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April 29, 1995

SUN AND TEMPERATURES

Task: To infer the temperature of four thermometers and explain
why they should have those values inferred.

Four thermometers called A, B, C, and D were put outdoors near each other.
It was at noontime on a bright sunny day in June. Thermometer A was left
out in the sunlight on a light colored sidewalk. Thermometer B was put on the
same sidewalk, but in the shade. Thermometer C was placed in an inflated air
tight clear plastic bag and left on the same sidewalk in the sunlight.
Thermometers D was placed in an inflated air tight clear plastic bag and put in
the sunlight in a swimming pool.

After one hour, The temperature readings of the thermometers were as follows:
- 31°C (88°F) * 34°C(%4F)
« 44°C(112°F) « 54°C(130°F)

Also at that time th% temperature of the air was 31 °C(88°F) and the pool
temperature was 29 C(85°F).

1. Record on the chart below those thermometer readings from above that you
think goes with each thermometer (A, B, C, D) based on where each

thermometer had been located.
Thermometer Temperature You Think
A - Open air, in sunlight, on .
white sidewalk L‘}L} T
B - Open air, in shade, on
white sidewalk 31 T
C -Plastic bag, in sunlight, on ~
white sidewalk 5 L'/ T
D - Plastic bag, in sunlight, in 3 ” °C
swimming pool ’

C Please Continue on the Next Page )
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2. Explain why you think each of the thermometers had the reading you have
given to it in comparison to the other thermometers.

Tor regson T pud +he tem peratures
oh the ther mpmeters  is becau s

fhe Suﬂ[zah+ (ohls cts dz_g--égtgnil%

om cortain OBQPC*/'S

3. Explam how information in this investigation would support the following
pubhc service announcement” that is heard on radio and TV and seen in the
press. "Do not leave pets unattended in a closed-up car during clear, warm
days."

The  reason  the, a,ma{mmm@r#
S6d s beraus e Hhone 13
Y\O @'\(L\an MOOH’\% A r/\(nr\c[, e
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Student ID 20 -1 Scoring Form - Sun & Temperature —_-# 2
Male o emal(D (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.

Circle Point Breakdown

Question
1. Chart |
A - 34°C 1
B - 31°C @ 2_
C - 54°C Q
D - 44°C 1

2. Explanations

. Evidence to support
public service
announcement

Total Score 5
Total possible score - 10 points
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__April 29, 1995
SUN AND TEMPERATURES

Task: To infer the temperature of four thermometers and explain
why they should have those values inferred.

Four thermometers called A, B, C, and D were put outdoors near each other.
It was at noontime on a bright sunny day in June. Thermometer A was left
out in the sunlight on a light colored sidewalk. Thermometer B was put on the
same sidewalk, but in the shade. Thermometer C was placed in an inflated air
tight clear plastic bag and left on the same sidewalk in the sunlight.
Thermometers D was placed in an inflated air tight clear plastic bag and pu: ..
the sunlight in a swimming pool.

After one hour, The temperature readings of the thermometers were as follows:
» 31°C(88°F) * 34°C(%4F)
» 44 C(112°F) « 54 C(130 B
Also at that time the temperature of the au was 31°C(88°F) and the pool
temperature was 29 °C(85°F).

1. Record on the chart below those thermometer readings from above that you
think goes with each thermometer (A, B, C, D) based on where each
thermometer had been located.

Thermometer Temperature You Think

A-0 nhi N oT
pen i insuligh.on (&) g4 <

B - Open air, in shade, on =N\
white sidewalk (:%30 F) 3 | ©
C -Plastic bag, in sunlight, on N @
white sidewalk C, l %)F> S?L&' T
D - Plastic bag, in sunlight, in . C 2.
swimming pool CQ4O T> uét‘ T

C Please Continue on the Next Page )
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2. Explain why you think each of the thermometers had the reading you have
given to it in comparison to the other thermometers.
T IONE e Toos, becauls Hry

O«;pt’? Asr‘ U - D won Vepe Ao A o~ O ¥
[ ‘ﬁhC«xj J(CC(\J Rt SV

qv?
Qoen A © SNOAE - g (s Clug s care
eCLuS< L 1(\ A
PiGSQ\C boo Sun - %QLCA\A& o+ WijQ[\Eg{ C \Ooa
e ove .t t\(’\oxt;lf){{c«bw '
p\Oott ‘)OO\ 0 - o 00Ol Wy s G

3. Explain how informauon in this investigation would support the following
“public service announcement" that is heard on radio and TV and seen in the
press. "Do not leave pets unattended in a closed-up car during clear, warm

NYS Alternative Science Assecssment Project Copyright 1993
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Student ID _2H -5 Scoring Form - Sun & Temperature # 5
or 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.

Question Circle Point Breakdown | Points Earned
1. Chart
A - 34°C 0
B - 31°C 0
C - 54°C 0 4 _
D - 44°C 0

2. Explanations

o aOw»
cooo

3. Evidence to support
public service
announcement

0060 |090p
©

Total Score 'Q
Total possible score - 10 points
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April 29, 1995
SUN AND TEMPERATURES

Task: To infer the temperature of four thermometers and explain
why they should have those values inferred.

Four thermometers called A, B, C, and D were put outdoors near each other.
It was at noontime on a bright sunny day in June. Thermometer A was left
out in the sunlight on a light colored sidewalk. Thermometer B was put on the
same sidewalk, but in the shade. Thermometer C was placed in an inflated air
tight clear plastic bag and left on the same sidewalk in the sunlight.
Thermometers D was placed in an inflated air tight clear plastic bag and put in
the sunlight in a swimming pool.

After one hour, The temperature readings of the thermometers were as follows:
» 31°C (88°F) *+ 34°CO4'P)
» 4 C(112 F * 54 C(130 F)

Also at that time th% temperature of the air was 31°C(88°F) and the pool
temperature was 29 C(85°F).

1. Record on the chart below those thermometer readings from above that you
think goes with each thermometer (A, B, C, D) based on where each
thermometer had been located.

Thermometer Temperature You Think
A - Open air, in sunlight, on . ZL’ C
white sidewalk -’ :
B - Open air, in shade, on
white sidewalk 5 I <
C -Plastic bag, in sunlight, on ,
white sidewalk = C’) T
D - Plastic bag, in sunlight, in C
swimming pool g 4

C Please Continue on the Next Page )
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2. Explain why you think each of the thermometers had the reading you have
given to it in comparison to the other thermometers.

TTH ik TEAT - THe¥MomEeR ¢
Woue D B THE g PMES T 'g.é{‘/cng-
”7—1{’ LR TRATS THE H‘#TlDwLLBa

THE  1°° WARMEST (.,ﬁ'mc Ay CEUT KO cooLsTr).
™HE 2 W REMETT  LEC PUSE THE SUN WPREMEPTT.
3. Explam how information in this mvesuganon would support the following "B s TH
"public service announcement” that is heard on radio and TV and seen in the Cot £T7
press. "Do not leave pets unattended in a closed-up car during clear, warm s T - A
days gus”& ?’3 Hl

THe Chv  TRADPS THE  HERT
(\vre THE PLAsTIC &AL ArD
GETS UEEY (Jom.
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April 26, 1996

Unknown Liquids
Task Information

| Grade: 8th Grade

Content:
Density
* Block D (The Earth's Changing Surface). Section I.C.1.a.7. page 7

Format:

Manipulative
Purpose:
The student will use available information to design a procedure for
determining and comparing the masses and densities of two (2)
unknown substances.
Skills:
Primary: Interpreting data
Secondary: Applying math
Time: 10 -15 minutes
Materials:
Teacher: Per Student or Station:
» yellow and blue food coloring ¢ 2 screw top bottles (28 ml) with
e water solutions X and Z
* rubbing alcohol * triple beam or double pan balance
o salt * eye goggles
* secalant - hot glue or paraffin  * calculator

Preparation:
* The yellow solution (Z) is a saturated salt solution with yellow food
coloring. -

- start with one liter (1000 ml) of warm water. Add as much salt
that will dissolve with constant stirring. Let cool. Filter out any
undissolved salt. Add a few drops of yellow food coloring.

» The blue solution (X) is isopropy! rubbing alcohol and blue food
coloring.
» Bottle - screw cap vials - flint glass, 28 ml
* Seal the caps on the bottles with glue or liquid paraffin to avoid
evaporation and to facilitate reuse.
* Determine the mass of the bottles before student use.
* Pretest the mass difference between X and Z to determine if adequate
for proper grading.
Safety:
Safety goggles must be worn.
Check MSDS (Materials Safety Data Sheet) for further precautions.
Proper lab safety precautions are required
Students should be instructed not to open the vials.
Caution with breakage of glass bottles.

Extensions/Modifications: None

NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
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Unknown Liquids
Task: At this station, you will be determining which of two solutions is liquid
X and which is liquid Z.

Materials

* bottle containing a blue liquid
bottle containing a yellow liquid
triple beam or double pan balance
calculator

eye goggles

Directions

The labels on the two bottles have fallen off. The labels had read "Liquid X" and
"Liquid Z." Your job is to determine which bottle contains liquid X and which
contains liquid Z. The real challenge is that you must do this without opening
the bottles. All of the information you need to reach your conclusion is listed in
the box below:

» The bottles and lids are identical in mass, volume, and shape
when empty.

* Both bottles contain the same volume of solution.
+ The density of liquid Z is greater than the density of liquid X.

1. In the space below, list the steps you will follow to determine which bottle
contains liquid X and which contains liquid Z.

2. Put on eye goggles. Be careful not to drop either bottle.
CARRY OUT YOUR PLAN.

C Please Continue on the Next Page )
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April 26, 1996 2
3. Record the results of your experiment in the space below.
* Show all work. *

4. Using the data collected in your experiment, which liquid is liquid X and which
is liquid Z?

Blue Liquid Yellow Liquid

5. Based on the results of your experiment, write a statement explaining the
relationship between mass, volume, and density. Writing the formula is not
sufficient.

NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
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Unknown Liquids - Scoring Rubric
Maximum score - 8 points

Question 1. Procedure for Identifying Liquids 3 points total
Point Criteria:

* Allow 3 points for a valid, logical procedure that includes the finding and comparing
the masses of the two liquids. (The mass, volume, and density of the bottle is
irrelevant to the student's responses for this activity.)

* Acceptable responses include:

- Mass Method
* Find the mass of the yellow liquid (1 point)
* Find the mass of the blue liquid (1 point)
* Compare to find which would have the greater density (1 point)
or
*  Mass the yellow and the blue (2 points)
* The heavier will be more dense (1 point)
- Density Method
* Find the mass of both liquids (1 point)
* Assign a volume to both liquids (1 point)
* Compare densities (1 point)

Question 3. Results of Experiment 2 points total
Point Criteria:
* Allow 1 point for correct blue liquid data based upon the student's plan.
* Allow 1 point for correct yellow liquid data based upon the student's plan.
- Mass Method
* Qualitative mass comparison using a double pan balance is acceptable.
* Quantitative mass must be within */- 1.0 grams
- Density Method
* Density must be within +/- 0.5 8/mL

Question 4. Identification of Liquids 1 point total
Point Criteria:
* Allow 1 point for correctly identifying both liquids
- Blueliquid=X
- Yellow hquid=2Z
(Accept any student response based on his/her data)

Question 5. Density/Mass Relationship 2 points total
Point Criteria:
* Allow 2 points for a generalized statement about the density/mass relationship.
- If two substances (solutions) have equal volumes, the one with the greater
mass will have the greater density.
- The mass of the yellow was greater than the blue. Since the volumes were
the same, the yellow is more dense.
* Allow 1 point if the student does not address a constant volume.
- The liquid with the greater mass has a greater density.

Highest possible score - 8 points
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Student ID

Male or Female (circle one)

Scoring Form - Unknown Liquids

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.

Circle Point Breakdown| Points EarneJI

ll Question
IE Procedure/Plan 0 1 2 3
3. Results of Experiment
Measurement Yellow 1
Measurement Blue 0 1
4. Identifying Liquids 0 1
5. Density/Mass Relationship 0

1 2 - “

Total Score

Total possible Score - 8 points

Student ID

Male or Female (circle one)

Scoring Form - Unknown Liquids

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.

Question Circle Point Breakdown| Points Earne
1. Procedure/Plan 0 1 2 3
3. Results of Experiment
Measurement Yellow 1
Measurement Blue 1 |
4. Identifying Liquids 0 1 n
5. Density/Mass Relationship 0 1 2 Jl

———

Total Score
Total possible Score - 8 points




Student ID _A#M &/ —/9 Scoring Form - Unknown Liquids .
or Female (circle one) ‘H; ‘

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.

Question Circle Point Breakdown| Points Earne

1. Procedure/Plan o (D 2 3 |
3. Results of Experiment

Measurement Yellow 0 @ 2

Measurement Blue 0 @
4. Identifying Liquids o ) I
5. Density/Mass Relationship @ 1 2 ( 2

Total Score L"

Total possible Score - 8 points
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Unknown Liquids

Task: At this station, you will be determining which of two solutions is liquid X and which
is liquid Z.

MATERIALS:
bottle containing a blue liquid
bottle containing a yellow liquid
triple beam or double pan balance
calculator

DIRECTIONS:

The labels on the two bottles have fallen off. The labels read "Liquid X" and "Liquid Z." Your job
is to determine which bottle contains liquid X and which contains liquid Z. The real challenge is
that you must do this without opening the bottles. All of the information you need to reach
your conclusion is listed below:

« The bottles and lids are identical in mass, volume, and shape.

* Both bottles contain the same amount of solution.
. e ensi Y of liquid Z is greater than the densi

1. In the space below, list the steps you will follow to determine which bottle contains liquid X
and which contains liquid Z.

, will TinA Yo mass oF \@fh bsttks
cootaining Fhp /) ?.u_zd Since 7ro
volume. 5 +he S%.—.z, e ene.

st Fhe [€sS  mnaSs  will hwrf\
@ mo s+ dr.nsn—y _

2. CARRY OUT YOUR PLAN.
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3. Record the results of your experiment in the space below. * Show all work, *

:/ ~ U \ -

b= e0ay- D m
V= 50,18, _ DX,

/ > ‘ -~

— |

\

4. Using the data collected in your experiment, which liquid is liquid X and which is liquid Z?
Blue Liquid Yellow Liquid L

5. Based on the results of your experiment, explain the relationship between mass and density.
S0 Phing with bhy Same vglume

has O [aXoer ,,;{nm ¥ = e 075¢

' g 7 »
_15 055,
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Student ID _HM - &/ - |7
r Female (circle one)

Circle the student's score for each
write the total score at the bottom

question. Add the points for each question and

of the scoring form.

Scoring Form - Unknown Liquids

#2

Question Circle Point Breakdown| Points Earne
1. Procedure/Plan o 1 2 @ 2 ”
3. Results of Experiment 2
Measurement Yellow 0 @
Measurement Blue 0 @
4. Identifying Liquids o @ l

5. Density/Mass Relationship

o 1 &

Total Score

%

Total possible Score - 8 points
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Unknown Liquids

Jask: At this station, you will be determining which of two solutions is liquid X and which
1s liquid Z.

MATERIALS:

bottle containing a blue liquid
botde containing a yellow liquid
triple beam or double pan balance
calculator

DIRECTIONS:

The labels on the two bottles have fallen off. The labels read "Liquid X" and "Liquid Z." Your job
is 1o determine which bottle contains liquid X and which contains liquid Z. The real challenge is
that you must do this without opening the bottles. All of the information you need to reach
your conclusion is listed below:

1.

* The bottles and lids are identical in mass, volume, and shape.
* Both bottles contain the same amount of solution.
¢ The ens

In the space below, list the steps you will follow to determine which bottle contains liquid X

and which contains liquid Z.
I PN waass of uelloco g iai A

2' Fyh&\ RATESS ot BL{AA/C(‘&Ch VG oy at

5 Condvdl ek has He hicker olens, iy

W Cone L\""/LL which 1S Liouwad 2 anc\

Q\qlc\'\ "< \\C{\,\.c\y.

2. CARRY OUT YOUR PLAN.
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October 13. 1994 2
3. Record the results of your experiment in the space below. * Show all work. *

oy \ig = 3\ ¢
&"C boHl el 3

blue Vv = €D & <,
an, vartle et

Smee oy 1S cda)"«jj Ha Sawwe

’ 4

AR LY - 3 - \ - Ll N ] -'o
' . = ‘)\ A i ‘va\ C- - H ' ¥ e~ ’\'V}S
Lo <.
Wi §
r.\\,JC\,\

4.  Using the data collected in your experiment, which liquid is liquid X and which is liquid Z?

Blue Liquid Jc__t"- \f\“"\. 2 Yellow Liquid {2 L L X

5. Based on the results of yourexperiment, explain the relationship between mass and density.
I ull edueans \-»59@4,,\ MVha when
VG\AM \\C (@aseS YN OSS \NC feb -cf\ l;(-\—\
o macl-)—(r‘ P \/o\u\w.g Y17\ ‘«\a\,(,'\-‘; ‘~.>r
S puce (M ML S He <ol +hroic bo b
X ‘ v
He 05\€C*\ MQ dﬁ/ﬂﬁ}#\/ _L,J_‘Ll\ ulL-JMs remedn
~ - [

/

Ve gome
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Student ID __ 4M §/- /

gr Female (circle one)

Circle the student's score for each
write the total score at the bottom

%

Question

Scoring Form - Unknown Liquids

#3

question. Add the points for each question and

of the scoring form.

Circle Point Breakdown

Points Earne

1. Procedure/Plan

D

0 1 2

3

S —————————

3. Results of Experiment

Measurement Yellow @
Lr Measurement Blue @
4. Identifying Liquids o (D l

5. Density/Mass Relationship 0 1 @ 2

Total Score

¥

Total possible Score - 8 points
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— Unknown Liquids

JTask: At this station, you will be determining which of two solutions is liquid X and which
is liquid Z.

MATERIALS:
bottle containing a blue liquid
bottle containing a yellow liquid
triple beam or double pan balance
calculator

DIRECTIONS:

* The bottles and lids are identical in mass, volume, and shape.
* Both bottles contain the same amount of solution.
|l* The densit  of liquid Z is greater than the density of liqui

- 1. Inthe space below, list the Steps you will follow to determine which bottle contains liquid X
and which contains liquid Z.
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2. CARRY OUT YOUR PLAN.
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3. Record the results of your experiment in the space below. * Show all work. *
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4. Using the data collected in your expehment, Wthh liquid is liquid X and whxch 1s liquid Z?
- Blue Liquid 2 Yellow Liquid
- 5. Based on the-resu of your expenmcnt, explam the relationship between mass and density.

L)
N zcs-: —— o

B A> AL Jie VO!UM qf TW2 Sob Snces R 'fzasw §

- | L _raad ot bt RlgLY ﬂ&JﬂM«AJ% ﬁfﬁ
| 2 1L e Mﬁﬁk Secpd {4\'5['«4% te o‘ewb vﬁuch ,élee/j ‘
= DIK e moss A i e cqud Yo Fodgl, afe}"%}

- Bﬂ> 1‘% Yo volome af‘ 'bLQ75+'5055‘/‘kcc 3% j‘r&-}eh -H\e_“ .
{ ITf Te nagg o Fe p“'s‘f’svbsg& 57«6497‘ ’ka\ YU Gayiy -k/wl:cum D

_ 9 C ; ‘h\( 9rea ‘“f "‘7
- NYS Alternative Science Assessment Project Copyright 1993
NSF Grant #MDR-9154506 Tbe University of the State of New York
—~ The State Education Department
- C Albany, NY 12234

N ) —





