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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, Allers, &
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 Biology. 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 (yellow)
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.



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 skKills 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 iliustrate 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.

Biology
Manipulative Tasks:

Are Enzymes Specific for their Substrates?:
Students collect and analyze data about enzymes and the specificity of substrates.

Are Fruits and Vegetables Really Made of Cells?:
Students demonstrate and communicate the evidence that a given fruit or vegetable is
made up of cells.

How Effective is Perspiration at Cooling?:
. Students collect and analyze data on a perspiration "model".

Sow Bug Habitats:
Students plan and conduct an experiment to determine what type of environment sow
bugs prefer.

Vitamin C Testing:
Students conduct an experiment to determine the amount of vitamin C in three (3)
unknown beverages.

Paper and Pencil Tasks:

Ajax Seed Company:
Students analyze the genetic characteristics of some hypothetical seeds.

Dichotomous Key 2:

Students use a dichotomous$ key to identify unknown organisms.

Fish Kill: '

Students analyze data related to temperature and dissolved oxygen and infer
consequences for different species of fish.

Human Inheritance:
Students apply their knowledge of genetics to the occurrence of traits on a family
tree. '

Seasonal Changes:
Students interpret data on plant blooming patterns.

Testing a New Drug:
Students establish conditions under which a new experimental drug will be used.

Water Regulation:
Students interpret graphical data about cells in different solutions and predict future
consequences.



April 30, 1996

Are Enzymes Specific for their Substrates?

Subject:
Content:

*

Format:
Purpose:
Skills:

Time:
Materials:

Task Information
Biology

MST Framework Reference:
Standard 4- Science: The Living Environment

Regents Biology Syllabus:
Unit I: Topic II1.B.2.1 and Topic IML.B.3

Variance Biology Program Guide:
Energy, Matter, and Organization: Enzymes

Manipulative
Collection and analyzation of data about enzymes activity.

Primary: Interpreting Data, Investigating
Secondary: Recording Data, Observing
30-35 minutes

1% glucose solution

3 Unknown Disaccharide Solutions: A,B,and C
"A" = water ; "B" = 1 - 3% Lactose solution; "C" = water

Enzyme Solution: LACTAID Liquid (over-the-counter in grocery or
drug stores)

Test strip indicator for glucose (over-the-counter in drug stores)
Spot plate (depression plate) with at least 9 to 12 wells

China marker to mark spot plates

Preparation:

Safety:

Prepare solutions and dispense in either dropper bottles or microscale
disposable pipettes. Label all containers.

Glucose solution: 1 gram of glucose dissolved in 99 ml distilled water.
Lactose solution: 3 grams of lactose dissolved in 97 ml distilled water.

Lactase solution: LACTAID Liquid (over-the-counter in grocery or
drug stores): 1 small bottle per 100 ml distilled water

DO NOT INGEST ANY MATERIALS.
Be certain MSDS information is available for each chemical substance
used in this activity.

Extensions/Modifications: N/A

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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Are Enzymes Specific for Their Substrates?

Task: At this station, you will be collecting and analyzing data about
enzymes activity.

Materials

Glucose solution

3 Unknown Disaccharide Solutions: A,B,and C
Enzyme Solution

Indicator strips for glucose

Spot plate (depression plate)

Background

Disaccharides are chemically changed to simple sugar molecules by enzymes. In

this exercise, you will determine whether a certain enzyme is specific for only one
disaccharide.

Read through all the directions before beginning.

Directions

After reading the directions, set up a rough copy of a data table to record your
observations.

1. Add two drops of the known glucose solution to Well #1 of the spot plate. Insert
the end of one strip of the glucose test strip indicator. Wait 15 - 30 seconds
before reading the results. Record your observations.

2. Add one drop of the enzyme solution to Well #2 of the spot plate. Repeat the
above test with the test strips and record your observations.

3. Add two drops of each of the unknown disaccharide solutions to the spot plate
as follows:
"A" in spot #3, "B" in spot #4, "C" in spot #5
Test each with a different indicator strip. Record your observations.
4. Add two drops of each of the unknown disaccharide solutions to the spot plate
as follows:
"A" in spot #6, "B" in spot #7, "C" in spot #8.
To each sample of unknown disaccharide, add one drop of the enzyme. Wait

about two minutes and then test with the indicator strip. Record your
observations.

L Please Continue on the Next Pagev

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 30, 1996
Are Enzymes Specific for Their Substrates?
Answer Sheet

Observations:
- In the space below, draw an appropriate table to record your observations.

Analysis:

1. Using complete sentences, explain why testing well #2 is a necessary step in the
procedure.

2

2. Explain in complete sentences, how this experiment shows that enzymes are
specific for only one substrate?

C Please Continue on the Next Page '

NYS Alternative Assessment in Science Project Copyright, April 1996
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3. If the enzyme used in this experiment was lactase, name the specific substrate on
which it acts.

4. If the enzyme used in this experiment was lactase, which spot contained that
substrate? ;

5. Using complete sentences, explain your answer to question 4.

3

6. Write the word equation for the chemical reaction that is catalyzed by lactase.

7. Is the reaction in this activity dehydration synthesis or hydrolysis (digestion)?

8. Using complete sentences, explain your answer to question 7.

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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Are Enzymes Specific For Their Substrates? - Scoring Rubric
Maximum Score - 15 points

Data Table 3 points total
Sample data table showing correct results of testing the specificity qf the enzyme lactase.
Title: Testing for Enzyme S ecificity

Spot Substance Tested Glucose present
yes or no?

glucose solution X

enzyme solution

unknown A solution

unknown B solution

unknown C solution

PP Py f

unknown A + enzyme solution

NI N R T WIN -

unknown B + enzyme solution X

8 unknown C + enzyme solution X

Criteria:
Allow 1 point for each of the following;

* Appropriate title present.

* Substances tested are identified.

* Results of tests recorded and paired. Accuracy of results are not
considered here.

Question 1 - Indicates need for control 2 points total

Criteria: :

2 points Correctly / generally states that well #2 acts as a control to show that
the enzyme solution does not contain glucose. Answer should be
written in complete sentences.

1 point Correct statement, but not in complete sentences.

0 points Incorrect responses, even if it is in complete sentences, or no
response provided.

Question 2 - Explain enzyme specificity 2 points total

Criteria:
2 points Correctly states that enzyme activity was indicated by the presence of
glucose in spot 7. Answer should be written in complete sentences.

1 point Correct statement, but not in complete sentences.
0 points Incorrect responses, even if it is in complete sentences, or no
response provided.
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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Question 3 - Lactose as specific substrate/disaccharide 1 point total

Criteria: _ .
1 point Correctly names lactose as the specific substrate/disaccharide on
which lactase acts.

0 points Incorrect responses or no response provided.

Question 4 - Identifies substrate 1 point total
Criteria:
1 point Correcty identifies depression/spot/well 7 as containing the
substrate.

0 points Incorrect responses, or no response provided.

Question 5 - Explain chemical activity 2 points total

Criteria:
2 points Correctly explains that in spot 7 chemical activity occurred as
indicated by a positive test for glucose. Answer should be written in
complete sentences.

1 point Correct statement, but not in complete sentences.
0 points Incorrect responses, even if it is in complete sentences, or no

response provided.

Question 6 - Components in chemical reaction 1 point total
Criteria:
1 point lactose + lactase + water _yields glucose + galactose
or
lactase

lactose + water ————  glucose + galactose
0 points Incorrect responses, or no response provided.

Question 7 - Type of reaction 1 point total
Criteria:
1 point Correctly identifies this as a hydrolysis reaction.
0 points Incorrect responses, or no response provided.

Question 8 - Explain hydrolysis 2 points total

Criteria:

2 points Correctly states that the lactose (disaccharide) is broken down into
simpler molecules of glucose and galactose (monosaccharides) by
the addition of a water molecule. Answer should be written in
complete sentences.

1 point Correct statement, but not in complete sentences.

0 points Incorrect responses, even if it is in complete sentences, or no
response provided.

Highest possible score - 15 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

Male / Female (circle one) Are Enzymes Specific for Their Substrates?

Directions: 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.

Data Table 0 | ) 3
1. Indicates need for control 0 1 2

2. Explanation of enzyme specificity 0 1 2

3. Lactose as specific substrate/disaccharide 0 1

4. Identifies spot 7 as containing substrate 0 1

5. Explanation of chemical activity in spot 7 0 1 2

6. Identifies components in chemical reaction 0 1

7. Identifies type of reaction 0 1

8. Explanation of hydrolysis 0 1 2

Total Score
Total possible score - 15 points

Student ID Scoring Form

Male / Female (circle one) Are Enzymes Specific for Their Substrates?

Directions: 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.

Data Table 0 1 2 3
1. Indicates need for control 0 1 2

2. Explanation of enzyme specificity 0 1 2

3. Lactose as specific substrate/disaccharide 0 1

4. Identifies spot 7 as containing substrate 0 1

5. Explanation of chemical activity in spot 7 0 1 2

6. Identifies components in chemical reaction 0 1

7. Identifies type of reaction 0 1

8. Explanation of hydrolysis 0 1 2

Total Score
Total possible score - 15 points




Student ID @,0“55" ‘ Scoring Form

Male / Female (circle one) Are Enzymes Specific for Their Substrates?

Directions: 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.

Data Table -2 @

. Indicates need for control

-,

- Explanation of enzyme specificity 2

- Lactose as specific substrate/disaccharide

. Identifies components in chemical reaction

. Identifies type of reaction

- OD- B~ - -

0
1 0
2 0 @
3 0
4. Identifies spot 7 as containing substrate 0 :
5. Explanation of chemical activity in spot 7 0 @
6 0
7 0
8 0 2

- Explanation of hydrolysis

Total Score Lf

Total possible score - 15 points

Student ID Bi-&£S- 2 Scoring Form

Male / Female (circle one) Are Enzymes Specific for Their Substrates?

Directions: 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.

Data Table 1 @ 3
. Indicates need for control 1
@
®
@

[u—

. Explanation of enzyme specificity
. Lactose as specific substrate/disaccharide
. Identifies spot 7 as containing substrate

@

- Identifies components in chemical reaction

ek

. Identifies type of reaction

oo@oo,oooo

1

2

3

4

5. Explanation of chemical activity in spot 7 1

6 1

7 @

8 1 &

Total Score e
Total possible score - 15 points

. Explanation of hydrolysis




Student ID _3: 0 ¢S -3 Scoring Form

Male / Female (circle one) Are Enzymes Specific for Their Substrates?

Directions: 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.

Data Table o @ .2 3
1. Indicates need for control @ 1 2
2. Explanation of enzyme specificity 0 1 @
3. Lactose as specific substrate/disaccharide 0 @
4. Identifies spot 7 as containing substrate @ 1
5. Explanation of chemical activity in spot 7 0 @ 2
6. Identifies components in chemical reaction @ 1
7. Identifies type of reaction 0 @
8. Explanation of hydrolysis o (U 2

Total Score 7

Total possible score - 15 points

Student ID Scoring Form

Male / Female (circle one) Are Enzymes Specific for Their Substrates?

Directions: 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.

Data Table 0 1 2 3
1. Indicates need for control 0 1 2

2. Explanation of enzyme specificity 0 1 2

3. Lactose as specific substrate/disaccharide 0 1

4. Identifies spot 7 as containing substrate 0 1

5. Explanation of chemical activity in spot 7 0 1 2

6. Identifies components in chemical reaction 0 1

7. Identifies type of reaction 0 1

8. Explanation of hydrolysis 0 1 2

Total Score
Total possible score - 15 points
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107 =2 Are Enzymes Specific for Their Substrates?

Answer Sheet

Observations:
In the space below, draw an appropriate table to record your observations.
T Enzyas Re ecticin Test
_ | Scituwtion Tested Re sl ts
i Glucess Fos. +ive
2 EN};LME N EgA‘fi' vE g
3 | soiutiow A Negadvs |
a [ Sojution B Negative
N
5 l So flution C Negadiva }
4 .‘:,LC}:'LW R+ Ew'z CME Neo gt (7
7 4.
'7 0/.4.5 B FERRp i E PGSn'IiVE j
g 1Delutci €t E T ”Efn—h vE /
Analysis:
1. Using complete sentences, explain why testing well #2 is a necessary step in the
procedure.
77354-51\13 wall #9 o NECESS&Q}; becavss F acds A< n
Contreel To s hoic Thad ThEZRIE _is  an g lncose 4[@542‘-:7@ (e
The _enppme  Scl (ON »

2. Explain in complete sentences, how this experiment shows that enzymes are
specific for only one substrate?

This Ex?‘g{i'MEN'f i st

— Q Please Continue on the Next Page )

NYS Alternative Assessment in Science Project Copyright, April 1996
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- If the enzyme used in this experiment was lactase, name the specific substrate on
which it acts.

lactose i< The substente

. If the enzyme used in this experiment was lactase, which spot contained that
substrate? :

6,001‘ 7

. Using complete sentences, explain your answer to question 4.

R

L&.C,'\LASE,"' il ack aN Jocdoce to ‘PRoclu,ce 5}ucw
ga/{mr#osj; 2 nxﬁgué, 5,_70+ CCO'M'chLMc!) That Shon;:c/ The

p IRE S S pciE o[ gij[r'\Crﬂ ca:ﬁe:? ‘HLE E&z/' Koy s BoAS &ﬁéﬂ

LK ag sﬁgc-ﬁ 7 itk Solutizy B,

. Write the word equation for the chemical reaction that is catalyzed by lactase.
Lactasg

L Ao“/‘as = 4 WA‘;'ER
. Is the reaction in this activity dehydration synthesis or hydrolysis (digestion)?

- fﬂuCos‘E 4+ lA&asc

h oL cl [1wa) l/vs is

. Using complete sentences, explain your answer to question 7.

Iy The REAc'l'ioN, water was adderd 4, the factocz 4 Cansie

i1+ +4p ch mij,'& —l-)ZoM A clis,ﬂco kAlzidE 4 The 2 Naiw.snccégafc“ Z,

ihis _is a b RFA-LF&«* L 20 i tahich e A ié‘_&’ﬁ:“l’ﬁ\ir
IJ ]
NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The Stade University o New York

The State Education Department
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Bio-ES- 2 Are Enzymes Specific for Their Substrates?
Answer Sheet

Observations:
. In the space below, draw an appropriate table to record your observations.

fvzii | S@ / o1 a‘(ssef./o:b-ovj\b

- l %mc Doth Geernn |

2 ‘ e s
+ RER P R AT

3
4 {4 8 .
-

bol C Yedloe
. | ¢ | A+ %j
1 1B %bn, o, _
: (e et ys00 ]
Analysis: .

1. Using complete sentences, explain why testing well #2 is a necessary step in the
procedure.

J

2. Explain in complete sentences, how this experiment shows that enzymes are
specific for only one substrate?

Ay Tt e

L Please Continue on the Next Pagej

NYS Alternative Assessment in Science Project Copyright, April 1996
— NSF Grant #MDR-9154506 The State University of New York
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3. If the enzyme used in this experiment was lactase, name the specific substrate on
which it acts.

Laictomne

4. If the enzyme used in this experiment was lactase, which spot contained that
substrate? :

5. Using complete sentences, explain your answer to question 4.

A ber. 7 (e e M@MMM

W«c@ ,% ﬁl_%?@/yj A[#Wé/la“e/
bed e dic bg o 7.

6. Write the word equation for the chemical reaction that is catalyzed by lactase.

A i) Peoneqacctmdog

7. Is the reaction in this activity dehydration synthesis or hydrolysis (digestion)?
/é/} M/J)ﬂ

. 74 . .
8. Using complete sentences, explain your answer to question 7.

NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
The State Education
Albany, New York 12234
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Are Enzymes Specific for Their Substrates?
Answer Sheet

Observations:
In the space below, draw an appropriate table to record your observations.

S

_,,_S\‘___\gx\llo W]
g -

—HEx

4 .
Analysis: k%

1. Using complete sentences, explain why testing well #2 is a necessary step in the
procedure.

This s necesgaj% be cavse .+ jg The

.2 e .
ul

2. Explain in complete sentences, how this experiment shows that enzymes are
specific for only one substrate?

This 2xpeviment chowed hat MRy mes, asfe specifrc

&CM&& Qﬂ(% QNL m’p Y um K no an dﬁ(’ggtdl\c\\’:m COI\M?(

C Please Continue on the Next Pagev
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3. If the enzyme used in this experiment was lactase, name the specific substrate on
which it acts.

/OLCJ#OS@

4. If the enzyme used in this experiment was lactase, which spot contained that
. substrate? :

\5:‘ X
5. Using complete sentences, explain your answer to question 4.

g&w%ﬁ Hiis depression @Qx&m %zcﬁ Lo QSL&,@A

'y

6. Write the word equation for the chemical reaction that is catalyzed by lactase.
locdnse + lactase ———> ity bor + Lates~
7. Is the reaction in this activity dehydration synthesis Lor hydrolysis (digestion)?
od vm/y 51
8. Using complete sentences, explain your answer to question 7.

e C O EC, (:/'/mu}’* b Vea//Wj da L )a.,uﬂzas _—

NYS Alternative Assessment in Science Project
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April 29, 1996

Are Fruits and Vegetables Really Made of Cells?

Task Information

Subject: Biology

Content: MST Framework Reference:
Standard 1 - Analysis, Inquiry, & Design: Scientific Inquiry
Standard 4 - Science: The Living Environment
Regents Biology Syllabus:
Unit I, Topic I
Variance Biology Program Guide:
Energy, Matter, and Organization: Levels of Organization
RCT Guide in Science:
Middle School Block C - Living Systems

Format: manipulative

Purpose: To demonstrate thata given fruit or vegetable is cellular, and
be able to communicate this fact.

skills: Primary: Investigation, Collecting Data
Secondary: Data Interpretation, Communication
Time: 1-2 class periods (40-45 minutes each), with introduction
given before the class period

Materials: Compound microscopes, slides and cover slips, stains (iodine, methylene
blue), plant dissection equipment, cotton swabs, beakers, paper towels,
toothpicks, a variety of fruits and vegetables as described below.

Preparation: This assessment would be given to students after they had done the
classical onion and check cell lab, and preparing wet mounts.

Having the students design an exercise that the teacher approves
before the students begin their work has purposefully been left out. The
idea behind this assessment is what can the students do on their own: here
is a problem, solve it. Part of this assessment is to see what the students
really do in going about the solving of the problem. The teacher must be
available for help though, whether solicited or not.

A wide sampling of fruits and vegetables should be available to the
students: apple, pear, potato, celery, banana, squash, tomato, turnip, radish,
and cucumber are all good choices. These may be supplied by the teacher or
students may be asked to bring them from home. The samples should be
checked for easily seen cells. Samples such as oranges and grapefruits are
generally not good to use unless some tissue is taken from the rind.

Samples such as kidney beans, peas, peaches, strawberries, and blueberries
should be avoided. Students should not be asked to bring in just any fruit or
vegetable from home without checking with the teacher first.

Safety: Be certain MSDS information is available for each chemical substance used
in this activity.

Extensions/Modifications: None

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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- Are Fruits and Vegetables Really Made of Cells?

Task: To demonstrate that a given fruit or vegetable is cellular, and be able to
communicate this fact.

L The cell theory says that all living organisms are cellular, or are composed of
— cells. For some organisms the truth of this theory may be hard'to recognize. For
example, various fruits and vegetables by themselves sitting in the grocery store do
not seem to be alive. Yet they are alive. They grow, they use oxygen, and perform
- many of the other processes associated with life. But are they cellular? That is what
you will try to determine, is a fruit or a vegetable composed of cells?

- Materials

The supplies and materials you need will depend upon the kind of
investigation you want to carry out. Once you have decided upon how you
will go about solving this problem, prepare a list of materials you will need
and discuss it with your teacher.

Directions

1. On the front desk are a number of fruits. Select one of the fruits, and
using the supplies and equipment in the room, or that you may wish to bring
from home, design and carry out an exercise that will demonstrate that the
fruit is or is not composed of cells. If you do not see the supplies or
equipment that you need ask the teacher for help in locating the item.

2. Once you have determined that the fruit or vegetable that you choose

is or is not cellular you will demonstrate this fact to the teacher by visually
showing the teacher your evidence, and by drawing an accurately labeled

diagram of the fruit or vegetable showing the presence or absence of cells.

- L Please Continue on the Next Pagej
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April 29, 1996

N Are Fruits and Vegetables Really Made of Cells?

Scoring Rubric
Maximum Score - 17 points

= What is looked for in this assessment is the ability of the student to: realize that cells are
small, therefore a microscope is to be used; realize that a thin section of tissue is needed so that light
- can pass through; be able to prepare a wet mount slide; realize the need for a stain to observe the
cells better; and be able to communicate the shape of the cells and their relationship to other cells by
drawing.
1. Ability to work independently 5 points total
« " Allow 5 points if the student works independently with little or minor input from
- teacher.
o Allow 4 points if the student’s work was somewhat independent with minor input from
teacher.
_ «  Allow 3 points if student’s work was somewhat independent with medium input from
teacher.
 Allow 2 points if student’s work was dependent on major input from someone else.
Allow 1 point if student’s work was dependent on someone else.
- e No credit if the work was not done.
2. Technique and procedure 5 points total
 Allow 5 points if proper techniques and procedures were clearly demonstrated.
«  Allow 4 points if techniques and procedures were correct, but showed minor faults (e.g.:
sample was sliced a little to thick OR not enough stain was placed on the sample OR
_ slide did not have enough water on it OR correct power of the microscope was not used
to demonstrate slide)
 Allow 3 points if techniques and procedures were marginal, and showed major faults
o (ex: sample was sliced to thick OR no stain was added to the sample OR sample was
- placed directly on dry slide), difficulty in locating and focusing on cells.
 Allow 2 points if techniques and procedures were poor (ex: compound faults such as a
combination of those listed in the 3 point section).
—  Allow 1 point if student was able to produce a usable slide, but only with the help of
someone else. '
_ 3. Slide 3 points total
» Allow 3 points if the slide shows excellent examples of stained cells.
Allow 2 points if the slide showed cells, but individual cells were hard to see clearly.
s Allow 1 point if the slide showed tissue, but individual cells were obscure or could only
been seen with difficulty. Student needed help in locating cells.
* No credit if no cells could be seen.
- 4. Diagram evidence 4 points total
» Allow 4 points if the diagram is accurately drawn with properly labeled visible
structures, and shows proper relation to other cells.
_  Allow 3 points if the diagram is accurately drawn, but does not have all visible structures
labeled clearly.
Allow 2 points if the diagram is not accurately drawn, (i.c.: basic shape evident, but not
accurate, cellular structures not clearly drawn), proper relation to other cells not accurate,
. visible structures are not labeled or nonvisible structures are drawn and labeled.
« Allow 1 point if the diagram sloppy and shows little relation to actual cell, visible
structures not drawn in or are hastily done, no labels or mislabeling.
— » No credit if the diagram is not drawn.
~ Highest possible score - 17 points
. NYS Alternative Assessment in Science Project Copyright, April 1996
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Are Fruits and Vegetables Really Made of Cells ?
Student ID Scoring Form

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

1. Student's work was independently done 0

2. Proper techniques and procedures

NN NN
W W W W

1
0 1
3. Slide demonstrated examples of stained cells 0 1
4. Diagram accurately drawn and labeled 0 1

Total Score
Total Possible score - 17 points

Are Fruits and Vegetables Really Made of Cells ?
Student ID Scoring Form

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

1. Student's work was independently done 0 1 2 3 5
2. Proper techniques and procedures 0 1 2 3 4 5
3. Slide demonstrated examples of stained cells 0 1 2 3

4. Diagram accurately drawn and labeled 0 1 2 3 4

Total Score
Total Possible score - 17 points

Are Fruits and Vegetables Really Made of Cells ?
Student ID Scoring Form

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

1. Student's work was independently done 0

1
2. Proper techniques and procedures 1
1
1

NN
W W W W

0
3. Slide demonstrated examples of stained cells 0
4. Diagram accurately drawn and labeled 0

Total Score
Total Possible score - 17 points




Are Fruits and Vegetables Really Made of Cells ?
Scoring Form

Student ID _Rip FV - |

Circle the student's score for each part of the exercise. Add

and write the total score at the bottom of the scoring form.
1. Student's work was independently done 0
2. Proper techniques and procedures 0
3. Slide demonstrated examples of stained cells 0
4. Diagram accurately drawn and labeled 0

Total Score

1

'

2
2
2
2

3

3
O

3

the points for each part

®
®

@

O ots

Total Possible score - 17 poihts

_ re Fruits and Vegetables Really
Student ID _Rin -F\ﬁ ] S

Made of Cells ?
coring Form

Circle the student's score for each part of the exercise. Add the points for each part

and write the total score at the bottom of the scoring form.
1. Student’s work was independently done 0
2. Proper techniques and procedures 0
3. Slide demonstrated examples of stained cells 0
4. Diagram accurately drawn and labeled 0

Total Score

1
1
1
1

DN

14 ois

Total Possible score - '17 points

Student ID Rin FV-|

Are Fruits and Vegetables Really Made of Cells ?

Scoring Form

Circle the student's score for each part of the exercise. Add the poin

and write the total score at the bottom of the scoring form.
1. Student's work was independently done 0

2. Proper techniques and procedures

3. Slide demonstrated examples of stained cells

o O o

4. Diagram accurately drawn and labeled

Total Score

bt ek ped

100 G

3
©)
3
3

ts for each part

4

Total Possible score 4 1
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points
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April 29, 1996

How Effective is Perspiration at Cooling?
Task Information

Subject: Biology

Content:
* Biology Syllabus - Unit I -
* MST Framework Reference; Standard 4 - Science - The living
Environment

Format: Manipulative

Purpose: To collect and analyze data on cooling effect of

perspiration/evaporation
Skills: ,
Primary: Measuring, recording data, graphing
Secondary: Interpreting data, generalizing/inferring
Time: 25-30 minutes
Materials:

* 2 test tubes

test tube rack - clear container to hold test tubes upright
newspaper - cut into strips the same length as the test tubes
hot water - in Styrofoam or insulated cups

thermometers - to fit in the test tubes

4 rubber bands

eye dropper

funpel

e O ¢ o o o o

Preparations:
* 25 - 30 minutes preparation time for teacher to set up required stations
and heat H20 to 32° C.

Safety:  Students need to be advised on the use of hot H>O0.

Extensions/Modifications: None

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 1

How Effective is Perspiration at Cooling?
Task: At this station you will collect and analyze data on a model of the
perspiration process.

— Materials:
_ * test tubes * test tube rack
* hot water in styrofoam cups * room temperature water
* timer or clock * thermometer
- * eye dropper * 4 rubber bands
* paper towels * funnel

Background:

You know that when you get hot you perspire. This is your body's way of

maintaining normal body temperature. But how effective is perspiring in doing this?

Directions:

1.

Examine the apparatus at this station. '
Place the test tube rack on a paper towel. Prepare your test tubes by

2.
wrapping each one with a strip of newspaper. Use two rubber bands to hold
the paper on the test tubes.

3. Quickly fill both test tubes with hot water. Taking care not to spill any on the

3 newspaper.

4. Place one thermometer in each test tube. Record the starting temperature for

each test tube on the data table. In the next step one (1) test tube will become
— the wet test tube and one (1) will remain dry.

5. Use the eye dropper to quickly wet the newspaper of one (1) of the test tubes
with hot water. The newspaper on the test tube should be completely
saturated.

- 6. Measure and record the water temperature in each test tube at intervals of one
minute for the next twelve (12) minutes.
_ 7. Make a line graph of your data and answer questions 3 - 9.
C Please Continue on the Next Pagej
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April 29, 1996 2
1. Record your data in the data table below.

Cooling Rates of Wet and Dry Tubes
- MINUTES TEMPERATURE °C j,

| Wet Tube

Dry Tube

—

|

;\am\lc\mhunnc

-

o
[

_ —

2. Plot your data on the graph below.

NYS Alternative Assessment in Science Project
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Copyright, April 1996

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



April 29, 1996
. From your table, what was the temperature of the water at 6 minutes?

In the dry tube? In the wet tube?
. From your graph, what was the temperature of the water at 9.5 minutes?
in the dry tube? In the wet tube?

. Use your graph to predict what the temperature would be in the dry tube after
15 minutes.

3

Using complete sentences, suggest an explanation for your prediction.

- Using complete sentences, describe and compare the cooling patterns in the test
tubes.

. Using complete sentences, explain what causes the difference in water
temperature between the water in the two tubes.

- Using complete sentences, describe what comparison you could make between
the effect of perspiration on the skin of the human body and the newspaper on
the wet test tube. Relate your answer to body temperature control.

NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 P P
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How Effective Is Perspiration At Cooling? - Scoring Rubric
' Maximum score - 23 points

1. Data Table 2 points total

Allow 1 point for each of the following;
* Table completed
* Data consistent with expectation of results

2. Graph S points total

Allow 1 point for each of the following;
* Appropriate title
Axes labeled w/ correct variables (units included)
Appropriate scale
Points plotted accurately
Curves are appropriate to data trend

¢ o ¢ o

3. Data transfer from table 2 points total

Allow 1 point for each of the following;
* Correct 6 minute dry tube reading based on data collected
* Correct 6 minute wet tube reading based on data collected

4. Graph 'Interpretation/Prediction 2 points total

Allow 1 point for each of the following;
* Corresponds to student's dry tube graph at 9.5 minutes
* Corresponds to student's wet tube graph at 9.5 minutes

5. Extrapolation Prediction 3 points total

* Allow 1 point for correct temperature prediction based on student's
graph/data.

* Allow 2 points if the explanation refers to extrapolation from graph or
data and is in complete sentences.

* Allow 1 point if the explanation refers to extrapolation from graph or
data and is not in complete sentences.

* Allow O points if explanation is not correct even if it is in complete
sentences.

6. Data Interpretation/Comparison 4 points total

Allow 1 point for each of the following;
* States pattern for dry tube readings

* States pattern for wet tube readings
* States relationship/comparison
* Correct statement or statements and all in complete sentences
NYS Alternative Assessment in Science Project Copyright, 1994
NSF Grant #MDR-9154506 The State University of New York
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7. Data Explanation 2 points total
Allow 2 points if the explanation is correct and in complete sentences.

Allow 1 point if the explanation is correct, but not in complete sentences.

Allow O points if the explanation is incorrect even if it is-in complete
sentences.

Correct statements may include;
* The wet tube is cooled by evaporation.

OR
* Heat energy is removed more quickly from water in wet tube.
OR

* The dry tube temperature is maintained by better insulation.

8. Comparison 3 points total
Allow 1 point for each of the following;
* States correct comparison between wet paper towel and perspiration
on human skin
* Relates to process/role of evaporation to cooling/heat loss
* Correct statement or statements and all in complete sentences

Allow 0 points if the explanation is incorrect even if it is in complete
sentences.

Highest possible score - 23 points

NYS Alternative Assessment in Science Project Copyright, 1994
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Student ID Scoring Form
Male / Female (circle one) How Effective is Perspiration At Cooling?

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. Data table 0
Graph

Data transfer from table

(NS NS N A )

Graph interpretation

AT R A

Data prediction

Data explanation

S

Data interpretation / comparison

7. Data explanation

O O O O O o o O
b = e e e s = e e
VOIS T NS N

w

N

8. Comparison

Total Score
Total possible score - 23 points

Student ID Scoring Form
Male / Female (circle oiie) How Effective is Perspiration At Cooling?

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. Data table 0
Graph
Data transfer from table

NN
w
N
W

Graph interpretation

SIS EN

Data prediction
Data explanation
6. Data interpretation / comparison

7. Data explanation

o O O O O o o O
b e el e ek e ped e
(NSRS I R\

W

ieN

8. Comparison

Total Score
Total possible score - 23 points




Student ID _DIOC-€P ~ | Scoring Form
Male / Female (circle one) How Effective is Perspiration At Cooling?

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.

Data table 0o 1 @

1.
2. Graph o 1 2 3 4 (5)
3. Data transfer from table 0 1
4. Graph interpretation o 1 (2
5. Data prediction 0 @

Data explanation 0 1 @
6. Data interpretation / comparison 0 1 2 3 @
7. Data explanation 0 1 @
8. Comparison 0 1 2 @

Total Score 23 p‘l”b
~ Total possible score - 23 points

Student ID BIC-eP-2 Scoring Form
Male / Female (circle one) How Effective is Perspiration At Cooling?

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. Data table 0 1 @)
2. Graph 0 1 2 @ 4 5
3. Data transfer from table o 1 (2
4. Graph interpretation 0 1 @
5. Data prediction 0 1
Data explanation % 1 2
6. Data interpretation / comparison 1 2 3 @
7. Data explanation 1 @
8. Comparison 1 2 @

Total Score [ ;0+§
Total possible score - 23 points




Student ID Bic-ep -3 Scoring Form
Male / Female (circle one) How Effective is Perspiration At Cooling?
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. Datatable 0 @ 2
2. Graph 0 1 2 @ 4 5
3. Data transfer from table @ 1 2
4. Graph interpretation 0 @ 2
5. Data prediction @ 1

Data explanation @ 1 2
6. Data interpretation / comparison 0 @ 2 3 4
7. Data explanation @ 1 2
8. Comparison @ 1 2 3

Total Score ( g D‘B
Total possible score - 23 points

Student ID Scoring Form
Male / Female (circle one) How Effective is Perspiration At Cooling?

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.

Data table 0 1
Graph
Data transfer from table

(NS S T

Graph interpretation

LA S e

Data prediction

Data explanation

S

Data interpretation / comparison
7. Data explanation

0.0000000
T e
(ST S IR N

w

N

8. Comparison

Total Score
Total possible score - 23 points
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1. Record your data in the data table below.
Cooling Rates of Wet and Dry Tubes

May 1, 1996

MINUTES TEMPERATURE °C
Wet Tube Dry Tube

0 H{ Hi

1 H3 H5

2 H 2 H43

3 39 42

4 37 “ 1

5 35" H O

6 33 39

7 32 39

8 30 37

9 30 37 |
10 29 37
11 25 e "
12 5

2. Plot your data on the graph below.
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May 1, 1996 3
3. From your table, what was the temperature of the water at 6 minutes?
In the dry tube? S9°¢C In the wet tube? 33 ¢
4. From your table, what was the temperature of the water at 9.5 minutes?
in the dry tube? 37 % In the wet tube? 295 <
5. Predict what the temperature would be in the dry tube after 15 minutes.
J3°c
Using complete sentences, suggest an explanation for your prediction.
ﬁ@ &z/é/%/& o The d/ew 72 be Secius L b
q/owux(tj,,«, O/awm & 51 - a‘/n/ e 74%40« Lo C'//Mﬂx;
/ C ,QdC/\ W!M&(‘/R l%woa//('_/, ﬂ/@é&é/}?' ) CZOCA/L—\

Sh D pipctes.
6. Usmg%mplete sentences, descnbe and compare the cooling patterns in the test
tubes.

ﬂé OM % Q/f&‘sz M/(,._, &&uf/ C i a JPLH .
/j’«ﬁﬁaf‘ ()b e 71@ wa{"ﬁuﬁc o 2013 Lo v
G ﬂ/bu)/—é T/ﬁ&d 65;(& h 5-,(uKNL —{-a leoel o// _fc‘/»aé

7. Using complete sentences explam what causes the difference in water
temperature between the water in the two tubes.

\Z% 7. 417}/1(6% a1, /,ffr*lé‘/zvl-( is Cooliue

o sde /g‘iCch Thi ¢oatew /s Clapos 4£?,ﬂ

8. Using complete sentences, describe what comparison you could make between
the effect of perspiration on the skin of the human body and the newspaper on
the wet test tube. Relate your answer to body temperature control.

_/'"/lu. ) IA/‘(’@‘/L Coolig oAF oo Loef b ;5
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1. Record your data in the data table below.

May 1, 1996

Cooling Rates of Wet and Dry Tubes

MINUTES TEMPERATURE °C
Wet Tube Dry Tube

0 5d 5¢C

" 1 b5 Hy

II 2 H i 4
3 “Hp 43
4 39 T2
5 37 “41
6 33 Hp
7 33 H0
8 32 34 I
9 i 35
10 30 J4
11 24 '
12 1

4 ¢

[

I

o

i

23 456D 891t 2

e ad
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3. From your table, what was the temperature of the water at 6 minutes?
: -0
Inthe dry tube? _ & 40 Inthewettube? _ 35 ¢

4. From your table, what was the temperature of the water at 9.5 minutes?

in the dry tube? 38¢C In the wet tube? __ . 30.5 c
5. Predict what the temperature would be in the dry tube after 15 minutes.
3L

‘-

Using complete sentences, suggest an explanation for your prediction.

O ivacz fk,_ d;’nmnﬂ/u\:[’a/v(,( LS g Am'w 97{’ Lu‘dj ﬁ/uf{aéé. Leza
‘ / N 7 7 g 7/

WM,

6. Using complete sentences, describe and compare the cooling patterns in the test
tubes.

bklorcen FThonn . o doud 5‘&5“@. Bl Go dewn
Fvobern oA e Stent

7. Using complete sentences, explain what causes the difference in water
temperature between the water in the two tubes.

JZG G"*ﬁgew&ce. }/_5 c;a..uwﬁ é"-l "ﬂu. Lv—d(' naepe’ . Tlu.g_,
vy U |
cactl oo oo co% Ovaﬂ/\/dy

8. Using complete sentences, describe what comparison you could make between
the effect of perspiration on the skin of the human body and the newspaper on
the wet test tube. Relate your answer to body temperature control.
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1. Record your data in the data table below.

May 1, 1996

Cooling Rates of Wet and Dry Tubes

-~ MINUTES TEMPERATURE °C
B Wet Tube Tube
0 }{:;L. J %
=
_ 5 e
K]
- 4
5
N 6
7
- 8
9
- 10
11
- 12

2. Plot your data on the graph below.
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Sow Bug Habitats

Task Information

Subject: Biology
Content:

* Biology Regents Syllabus p. 43
* Syllabus Laboratory Skills #1, 3, 9, 14, page, X.

Format: Manipulative
Purpose:

Conducting an experiment to determine what type of environment sow
bugs prefer.

Skills:
Primary: Predicting, interpreting data
Secondary: Collecting data, recording data, inferring
Time: 30-40 minutes
Materials:
* beaker of water * stack of paper towels
*  SCiSsors * masking tape
* eyedropper * 1 sheet black construction paper
* clock/timer : * apetri dish with 10 sow bugs
* 1 extra petri dish lid
Preparation: ' |

Safety:

Sow bugs/Pill bugs are scavengers which are easy to culture. You can
order a kit from various science supply houses. Another option is to
establish your own culture. These animals can be easily found under rocks
and rotting logs. A plastic shoe box with holes melted in the lid with a hot
dissecting needle will serve as a container. Place several centimeters of soil
in the bottom of the box. The soil should be from a wooded area with
much organic matter. There should be wood chips, leaves, and stones. Be
certain to keep the soil moist since sow bugs are crustaceans and use gills
to breathe. Sprinkle a little oatmeal on the surface of the soil and add
some potato slices and a few lettuce leaves or carrot peels. Place your
culture where it won’t be disturbed being certain to keep it moist and to
periodically add vegetable scraps.

Sow bugs can be placed into petri dished a day or two ahead of time
only if the sow bugs are provided with a source of moisture. A wet piece
of paper towel can be used. Remove prior to the start of the experiment
by the teacher. To remove sow bugs from the paper towel, gently shake
or move them with forceps or small paint brush. At the end of the
experiment, return wet paper towel to petri dishes. Approximate time to
set up 10 petri dishes with 10 sow bugs in each: 20-30 minutes.

N/A

Extensions/Modifications: None

NYS Alternative Assessment in Science Project . Copyright, April 1996
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Sow Bug Habitats

Task: At this station, you will be conducting an experiment to determine
what type of environment sow bugs prefer.

Sow bugs are crustaceans and close relatives of crabs and lobsters. Like their

relatives, sow bugs use gills for respiration. But, unlike most crustaceans, they live
on land and not in the water.

Materials:

* Dbeaker of water * masking tape

eyedropper * 1 sheet black construction paper
SCissOrs * 1 petri dish with 10 sow bugs
clock/timer * 1 extra petri dish lid

stack of paper towels

Directions:

1.

1.

Part A
Answer questions 1 & 2 on page 2.

Part B
Using the extra petri dish lid as a pattern, trace two circles on a piece of paper
towel.

Cut out the two circles. Fold each circle in half. Saturate one folded circle with
water. It should be moist, but not soaking wet. The second folded circle should
remain dry.

Arrange the folded circles in the extra petri dish lid to create a habitat which is
half moist and half dry.

Remove the lid from the petri dish lid containing the sow bugs and replace it
with the wet/dry habitat lid you prepared.

Invert the petri dish so the wet/dry lid becomes the bottom and the petri dish
bottom becomes the top.

lL || Invert || ll

Before After

Using black construction paper, cover the moist side of the petri dish to make it
dark.

Note the time on your clock, or start your timer now. Record your start time in
the data table on your answer sheet.

The sow bugs should remain undisturbed for five (5) minutes. While you are
waiting, check your answers to questions 1 & 2 on page 2.

At the conclusion of the five (5) minute time period, record you time and the
location of the sow bugs in the data table on your answer sheet.

10. Complete the remaining questions in Part B of the lab.

( Please Continue on the Next Pagej
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Part A

April 29, 1996

Sow Bug Habitats
Answer Sheet

1. Using complete sentences, predict what you think the sow bugs will do, if they
are released into a habitat with different areas of moisture and light.

2

2. Using complete sentences, explain why you think the sow bugs will be arranged

in the way you predicted?

Part B
Data Table
Environment Number of Sow Bugs
Start time Moist/Dark
Stop time Dry/Light
3. Did the animals prefer one environment to another? State evidence for your

answer in complete sentences.

( Please Continue on the Next Page )
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For this question, answer either (a) or (b).

If most of the animals were found on the dark, moist side of the container,
would this be proof that sow bugs prefer a moist environment to a dry one?
Explain your answer in complete sentences.

If most of the animals were found on the illuminated, dry side of the
container, would this be proof that sow bugs prefer light to darkness?
Explain your answer in complete sentences.

Based on the way this experiment was run can you say the sow bugs
behavior was due to differences in light conditions alone? Yes or No.

Using complete sentences, explain your reasoning to question #5.

How could the variables in this experimental set up be changed to allow for
better conclusions to be drawn? Answer in complete sentences.

C Please Continue on the Next Page )
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8. For this question, answer either (a) or (b) depending on your results.

a) If there is a preference, how does it relate to their survival? In other words,
how do the environmental factors of light/dry or dark/moist make it possible
for them to be better able to survive?

4

b) If there is no preference, explain why this is the case in terms of sow bug
survival and life processes.
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NSF Grant #MDR-9154506 The State University of New York
The State Education Department
Albany, New York 12234



April 29, 1996 1

Sow Bug Habitats - Scoring Rubric
Maximum score - 24 points

-

. Student Setup 3 points total

Scoring should be done by teacher observation during the exercise.

- 3 points

2 points
1 point
0 points

Successfully sets up the Petri dish with the arrangement of wet/dry paper
towels, and construction paper screen.

For having two factors correct
For having one factor correct
Incorrect setup; no factors correct.

Answer Sheet - Part A

Question 1.
3 points

— 2 points

0 points

3 points total

Predictions relate to both variables.

A prediction might be: (a) The sow bugs will seek the moist/dark side of the
Petri dish, (b) The sow bugs will be all over the setup, (c) The sow bugs will
move toward the dry/light side of the petri dish, etc. Answers should be written
using complete sentences.

For having a prediction, for only one factor in completes sentences.

A prediction might be: (a) The sow bugs will seek the dark side of the petri dish.
*** Deduct 1 point if complete sentences are not used. ***

Incorrect response, even if in complete sentences, or no response provided.

— Question 2.
3 points

2 points

3 points total

As long as students provide a sound rationale for both factors based on
biological principles. They may have answers such as: (a) They will prefer the
dark because it is cooler or because they can hide from predators or they
normally feed at night. (b) They will scatter all over because they are disoriented
due to being handled or they are attempting to find their home area. (c) They
seek moisture because they require the dampness for respiration or to keep from
drying out, etc. Predictions should be written using complete sentences.

Identifies only one factor in explanation
*** deduct 1 point if complete sentences are not used. ***

0 points Incorrect response even if in complete sentence, or no response provided.

Part B
Data Table

2 points total

2 points For completing chart properly with both sets of time and numbers
1 point One part of the data is missing.

0 points If there is more than one part missing.
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Part B
Question 3 3 points total

3 points “Yes, most or all of the sow bugs were on the moist/dark side or dry/light
side.” They may say “Yes, 7 of the 10 sow bugs were on the moist/dark side.”
or “No, 6 bugs were on the moist/dark side and 4 were.on the illuminated/dry
side.” The students should use the numbers of sow bugs located in the various
parts of the setup. As long as they have an appropriate response based on what
they discovered and recorded on their chart and answers are written in complete
sentences.

2 points In the case of partial answers, for correctly deciding “yes or no" based on their
numbers for preference.
or
For properly using the numbers of bugs in various locations as evidence but
with a weak explanation.

*** Deduct 1 point if complete sentences are not used. ***

0 points Incorrect response even if in complete sentence, or no response provided.

Question 4a. 3 points total

3 points "No. Movement to the moist/dark side could be evidence that the sow bugs
prefer darkness and have nothing to do with the moisture.” Students should
indicate that there are two variables involved, not just one. Answers should be
written in complete sentences.

2 points Identifies only one of the above variables,
*** ‘Deduct 1 point if complete sentences are not used. ***
0 points Incorrect response even if in complete sentence, or no response provided.

Question 4b. 3 points total

3 points "No. Movement to the dry/light side might indicate preference for a dry
environment. It might not be related to the amount of light available." Again,
students should indicate that there are two variables involved, not just one.
Answers should be written in complete sentences.

2 points Identifies only one of the above variables.
*** Deduct 1 point if complete sentences are not used. ***
0 points Incorrect response even if in complete sentence, or no response provided.

Question 5 1 point total
1 point Stwudent responds, "No."

Question 6 2 points total

2 points Student explains that two (2) variables were used at the same time. Answers
should be written in complete sentences.

1 point Student gives a correct explanation for answer, but not in complete sentences.
0 points Incorrect answer even if written in complete sentences.
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Question 7
2 points

0 points

2 points total

Student suggest a procedure to eliminate the problem of two (2) variables, such
as, “The construction paper screen could be left off the petri dish. That way the
sow bugs would be selecting between a moist and a dry environment.” Or,
“The towels on the bottom of the petri dish could all be dry or all moist, with the
construction paper shading on one side and the other side illuminated.”
Answers should be written in complete sentences.

*** Deduct 1 point if complete sentences are not used. ***

If student responds that the design is fine as it is, even if it is written in complete
sentences.

Question 8a
2 points

NOTE:

2 points total

The sow bugs prefer a moist environment because they respire with gills. They
must have moisture to keep their gills so that the diffusion of gases can occur.
or
The sow bugs prefer a dark environment because it keeps them from being
easily spotted by predators. It also keeps them cooler and prevents them from
drying out.
or
The sow bugs prefer dry environments so that they are not drowned. They must
have the proper moisture level. Answers should be written in complete
sentences.
Answers should be written in complete sentences.

*** Deduct 1 point if complete sentences are not used. ***

There are other possible correct answers. Use your discretion in deciding if the
choice is reasonable based on the findings and that the survival factors are based
on sound, biological reasoning.

— Question 8b.
2 points

0 points

~ 0 points

2 points total

There is no preference since neither the moist and dark or the dry and light are a
detriment to the animal’s survival, and neither condition is needed for their
survival.

or
In order to maintain a proper homeostatic balance, the sow bugs must move back
and forth between the two environments.

Answers should be written in complete sentences.
*** Deduct 1 point if complete sentences are not used. ***

1f either choice (a) or (b) is selected and is not based on a reasonable
interpretation of the lab results even if it is written in complete sentences.

Incorrect response, even if written in complete sentences, or no response
provided.

Highest possible score - 24 points
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Student ID Scoring Form - Sow Bug Habitats

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.

Student Setup

Building a sow bug habitat 0 1 2 3
II Answer sheet
Part A
1. Predicting the reaction of the sow bugs 0 1 2 3
to their habitat
2. Explaining their prediction 0 1 2 3
Part B
Data Table 0 1 2
3. Drawing conclusions from data 0 1 2 3
4. (aorb) Identifying the two (2) variables 0 1 2 3
5. Validity of experiment 0 1
6. Explanation of # 3 0 1 2
7. Changes in experiment design 0 1 2
8 (aorb) Factors for survival 0 1 2

Total Score
Total Possible score - 24 points




Student ID DIC - S& — | Scoring Form - Sow Bug Habitats

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.

Student Setup

Building a sow bpg habitat 0 1 2 @
II Answer sheet
Part A
L Predicting the réaction of the sow bugs 0 1 2 @
to their habitat
2. Explaining their prediction o 1 2 @
Part B
Data Table 1 (2
3. Drawing conclusions from data 1 2 @
4.(aorb) Identifying the two (2) variables 1 2 @

o O ) o S o o
@
4

S. Validity of experiment
6. Explanation of # 3 1 @
7. Changes in expeﬁment design 1 @
8 (aorb)  Factors for survival 1 2
s &
Total Score Z Ll'mtﬁ

Total Possible score - 24 'pomts
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— Sow Bug Habitats
Answer Sheet

May 6, 1996

Part A
1. Using complete sentences, predict what you think the sow bugs will do, if they
e are released into a habitat with different areas of moisture and light.

F BN TN )
hflbtd' 401&[ m -Lg (’me J

2. Using complete sentences, explain why you think the sow bugs will be arranged
in the way you predicted?

- -ﬂu ACW ‘\1185 mﬂ? n:m(‘P [DCPL’A /c’} Qmm.th» }

“SUC:,OAZA Q00 Qo0 Lm: N Sm,a pruo\ S mmﬂl
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Part B
h Environment Number of Sow Bugs
B Start time _%Y Moist/Dark 10
Stop time _§ :ﬂ Dry/Light ()-
3. Did the animals prefer one environment to another? State evidence for your

answer in complete sentences.

Yoo Moy pufiond e ik mad sdy 4l

]

_ :‘p | "l’Qg _Sow l)um e oﬂ,mr! g \Lﬂ {Y)ms‘{.
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- 4. For this question, answer either (a) or (b).

a) If most of the animals were found on the dark, moist side of the container,
would this be proof that sow bugs prefer a moist environment to a dry one?
Explain your anjﬁer in complete sentences.

) FPSU};’{) U‘ﬂ-uol{1 b_Q MO QY s
booauce ou  coml be <o iy op@z +

]_w({aucsz J IJ% WGS dgéé o)) hpoaQ(w H" was

- b) If most o% the animals were found on the illuminated, dry side of the

container, would this be proof that sow bugs prefer light to darkness?
B Explain your answer in complete sentences.

May 6, 1996 3

C.

5. Based on the way this experiment was run can you say the sow bugs
behavior was due to differences in light conditions alone?
— 0,
6. Using complete sentences, explain your reasoning to question #5. s

N Two oanallle coe boon ifgl(of ot f-ﬁe Samg
dog Iy deol do bed [
A ] amm;,nfg Oé M*"U, Lu/

Vot bo v d

- 7. How could the variables in thjd experimental set up be changed to allow for
better conclusions to be draw? Answer in complete sentences.

- ”_ﬂ\c_ PP'MGUQQ —t MacL (lons{?.@Lm papc h)m/o(
allow 4& SO % 1o o‘,kﬁoi £ ntem Qa m)mb[
it
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- 8. For this question, answer either (a) or (b) depending on your results.

a) If there is a preference, how does it relate to their survival? In other words,
- how do the environmental factors of light/dry or dark/moist make it pOSS1b1e
- for them to be better able to survive?

:’J | 2”\ a nlmk mel’ DmmMmmoml 4/[21 lQWI/DOMJL/W
("[) %m Sm’b\(*U'ntlmcC wcfuM ko ’{"'LL)PA ]}52 |
- v i(JLUOl ‘IPMLFQA —uQO u)uu‘prl Dlm)’m/’ ‘LQ&M

NdimG OU nrvml (‘bylurl/\dﬁlmf
J J

b) If there is no preference, explain why this is the case in terms of sow bug
survival and life processes.
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Student ID _DIC ~Sp -2 Scoring Form - Sow Bug Habitats

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.

Student Setup

Building a sow bug habitat o 1 2 &
II Answer sheet
Part A
1. Predicting the réaction of the sow bugs 0 1 @ 3
to their habitat
2, Explaining their prediction o 1 (2 3
Part B
Data Table o 1 &
3. Drawing conclusions from data 0 1 2 @
4. (aorb) Identifying the two (2) variables @ 1 2 3
5, Validity of experiment @) 1
6. Explanation of # 3 ® 1 2
7. Changes in experiment design 0 @ 2
8(aor b) Factors for survival 0 @ 2

Total Score /7
Total Possible score - 24 points
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Bio-53- 4 Sow Bug Habitats p
Answer Sheet
Part A

1. Using complete sentences, predict what you think the sow bugs will do, if they
are released into a habitat with dlfferent areas of moisture and hght

,a,‘n/

=g

2. Using complete sentences, explain why you think the sow bugs w111 be arranged
in the way you pred1cted‘7

Data Table
Environment Number of Sow Bugs
Start time QN Moist/Dark Yo,
Stop time 4°¢5 |  Dry/Light o
3. Did the animals prefer one environment to another? State evidence for your

answer in complete sentences.

2 p Zij
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4. For this question, answer either (a) or (b).
- a) If most of the animals were found on the dark, moist side

April 29, 1996 3

of the container,

would this be proof that sow bugs prefer a moist environment to a dry one?

Explain your answer in complete sentences.

b) If most of the animals were found on the illuminated, dry side of the

Explain your answer in complete sentences.

container, would this be proof that sow bugs prefer light to darkness?

5. Based on the way this experiment was run can you

say the sow bugs

- behavior was due to differences in light conditions alone? Yes or No.

7. How could the variables in this experimental set up be changed to allow for

better conclusions to be drawn? Answer in complete sentences.

P A2 At ot KL L ¥# C 2 AR AL A A A

: 0 b % ) g 4 77,
‘_‘ a2 A2, » ", L VT Il AL T XL

- G IRA A LD 2L )/ ‘ Ll Y £ 4
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8. For this question, answer either (a) or (b) depending on your results.

a) If there is a preference, how does it relate to their survival? In other words,
how do the environmental factors of light/dry or dark/moist make it possible
for them to be better able to survive?

b) If there is no preference, explain why this is the case in terms of sow bug

survival and life processes.
NYS Alternative Assessment in Science Project Copyri i
; pyright, April 1996
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Student ID _DIC ~5H -3 Scoring Form - Sow Bug Habitats

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.

Student Setup

Building a sow bpg habitat 0 1 @ 3
IT Answer sheet
Part A
1. Predicting the reaction of the sow bugs 0 @ 2 3
to their habitat
2. Explaining their prediction 0 @ 2 3
Part B
Data Table ) @ 2
3. Drawing conclusions from data 0 1 @ 3
4 (aorb) Identifying the two (2) variables @ 1 2 3
5. Validity of experiment 0 1
6. Explanation of # 3 0 @ 2
7. Changes in experiment design 0 @ 2
8 (aor b) Factors for survival o @ 2

Total Score /O
Total Possible score - 24 points
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Bic-sB-3 Sow Bug Habitats p

Answer Sheet

Part A -

1. Using complete sentences, predict what you think the sow bugs will do, if they
are released into a habitat with different areas of moisture and light.

Zirea . oth the Woset V)/\Mé*um%w.
ZLI_— bugoc lAJ’lM CL,)'ILO

2. Using complete sentélgces explain why you think the sow bugs will be arranged
in the way you predicted?

_Boraune. cven 5L\Owct\ "Hu,w ;éu&m’\, /&/t«c[‘dw
l\&\)é, f‘ ”s S _t/uu/

o rej niractioin
Part B 7

Data Table
Environment Number of Sow Bugs
Start ime _______ Moist/Dark /O
Stoptime _______ Dry/Light s

3. Did the animals prefer one environment to another? State evidence for your
answer in complete sentences.

hosed onYHe ci_o:l:a_ e all ent—
"I/n '-f_t\Q_ Mo = ; (‘[CL lflé ﬁ/ld/(/it YO in_ e P\,f'*—
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For this question, answer either (a) or (b).

a) If most of the animals were found on the dark, moist side of the container,
would this be proof that sow bugs prefer a moist environment to a dry one?
Explain your answer in complete sentences.

o Ueng, becauwse i+f mq did 't "dueymnu.li
e (et 4 the AM/V//?LCP ade .

b) If most of the animals were found on the illuminated, dry side of the
container, would this be proof that sow bugs prefer light to darkness?
Explain your answer in complete sentences.

S. Based on the way this experiment was run can you say the sow bugs
behavior was due to differences in light conditions alone? Yes or No.

Mo
6. Using complete sentences, explain your reasoning to question #5.
ﬂ Jd s /\O‘H« llﬁ ht fibd Tt amouT

ot meictie

7. How could the variables in this experimental set up be changed to allow for
better conclusions to be drawn? Answer in complete sentences.

0/’] //' A‘zﬂ ONnge Ig‘ﬁ Z/\&.é[g [@ S7 Po o Q£
o
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3.

May 1, 1996 3
From your table, what was the temperature of the water at 6 minutes?

In the dry tube? L) ’/7 In the wet tube? __i—~ 9
From your table, what was the temperature of the water at 9.5 minutes?
in the dry tube? L / 57 '; In the wet tube? _ 27 ;g . f
Predict what the temperature would be in the dry tube after 15 minutes.
Lbod: B8
Using complete sentences, suggest an explanation for your prediction.

a ’ v 3
T Anxrin T Dpmidline
4 2z :

v

Using complete sentences, describe and compare the cooling patterns in the test
tubes.

r A

7 ; j
~d Y - / 3
DAY e BN De7 axbi e ~
B e o € I hodd

Using complete sentences, explain what causes the difference in water
temperature between the water in the two tubes.

H : A
3:{’ 1S ﬁ@ﬁ-‘—"ﬁ—“&"” 2N *}’ TI&AM A 4("?7{

Using complete sentences, describe what comparison you could make between
the effect of perspiration on the skin of the human body and the newspaper on
the wet test tube. Relate your answer to body temperature control.

gEieiad md o

2. é'r l‘ﬁ?:‘? 7
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8. For this question, answer either (a) or (b) depending on your results.

a) If there is a preference, how does it relate to their survival? In other words,
how do the environmental factors of light/dry or dark/moist make it possible
for them to be better able to survive?

—the b d wsisduve o £ vespigntn,

b) If there is no preference, explain why this is the case in terms of sow bug

survival and life processes.
NYS Alternative Assessment in Science Project Copyri i
pyright, April 1996
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- Vitamin C Testing

Task Information
Grade:  Biology

— Content:
* MST Framework Reference: ,
- Standard 4 - Science: The Human Organism
Standard 1 - Analysis, Inquiry, & Design: Scientific Inquiry
* Regents Biology Syllabus: UnitI: Topic L.B.1; Unit II: TopicI
o » Variance Biology Program Guide: Energy, Matter and Organization:
Nutrition
Format: Manipulative

Purpose: To determine and rank the amount of Vitamin C contained in 3
unknown beverages.

Skills:
Primary: Investigating, Interpreting, Gathering data
Secondary: Hypothesizing, Observing
Regents Biology Syllabus Lab Skills: 3, 8,9, 11
Time: 20 - 30 min.
Materials:
Per Student Or Group:
3 - 5 oz. plastic cups labeled Test A, Test B, Test C
3 - 5 oz. plastic cups labeled Control A, Control B, Control C
3 beverage samples marked A, B, C
6 stirrers
3 eyedroppers (disposable)
10 ml graduated cylinder
indophenol solution (60 ml dropper bottle)
paper towels
safety goggles
_ water

Preparation:
» Use beverages that have a large, definite difference of vitamin C
- content to facilitate the qualitative decision of color change made by
the students.
* Purchase, or prepare, a 1% indophenol solution by dissolving 1 gram
- of indophenol in 99 grams of water.
* Label all cups as indicated in the materials list.

Safety:
Safety goggles must be worn while completing this task.
Students must be reminded NOT to taste any substance used in this
_ task.
The salt form of indophenol should not be used by students as it has
been identified as a potentially hazardous material.
- Have MSDS sheets available

— Extensions/Modifications: None

NYS Alternative Assessment in Science Project Copyright, 1994
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Task:

Vitamin C Testing
At this station, you will experiment to determine the amount of
Vitamin C contained in three unknown beverages.

Materials

3- 5 oz. plastic cups labeled Test A, Test B, Test C_

3- 5 oz. plastic cups labeled Control A, Control B, Control C
3 beverages marked A, B, C

6 stirrers

3 eyedroppers (disposable)

10 ml graduated cylinder

indophenol solution (60 ml dropper bottle)

paper towels

safety goggles

water

Directions:
 SAFETY GOGGLES MUST BE WORN WHILE COMPLETING
THIS TASK.
e DO NOT TASTE ANY SUBSTANCE USED IN THIS TASK.

N S Lk

Put on safety goggles.

Place 10 ml. indophenol solution in test cup A.

Place 10 ml. water in cup Control A.

Add one drop of test beverage A to each cup and stir well.

Keep adding beverage, drop by drop, until the contents of both cups
look the same color. Stir after each drop.

On the data table record the number of beverage drops it takes to
make the test cup liquid look like the control.

Repeat the steps above for beverages B and C.

Test

Beverage Number of Drops | Rank (1 = mest Vit. C)

Construct a bar graph of the results on the graph sheet on the next
page.

After testing all beverages and graphing the results, rank the beverages
in Vitamin C content : most = 1, second most = 2, etc. and record on
the chart on this page.

NOTE: The fewer the drops of beverage needed, the greater
the vitamin C content of the beverage!

( Please Continue on the Next Page )
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Graph your results below.

10.  Based on your results, which of the drinks, solutions A, B, or C contains the
greatest amount of Vitamin C?

11.  Sodium bicarbonate (baking soda) is added to vegetables like broccoli,
asparagus, and spinach in some restaurants to preserve their green color while
cooking. Some people are concerned that sodium bicarbonate might break
down or reduce the Vitamin C content of these foods. Using complete
sentences describe a hypothesis that could be used in an experiment to test

this concern.
NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
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Vitamin C Testing - Scoring Rubric
Maximum Score - 12 points

Steps 6 & 7 Data collection 3 points total
Allow 3 points if the letters and number of drops 1s recorded for all
three (3) of the beverages.

» Allow 2 points if only two (2) of the beverages are recorded in the
data table
* Allow 1 point if only 1 set of data is complete.
* No credit if the data table is incomplete for all three beverages.
*%% Rank is not scored here.

Step 8 Graph 4 points total
Allow 4 points if data is plotted accurately, appropriate scales are used,
axis are labeled, and an appropriate title is given.

Allow 3 points for any three of the above criteria

Allow 2 points for any two of the above criteria

Allow 1 point for any one of the above criteria

No credit for incorrect responses or no response.

Step 9 Rank 2 points total
* Allow 2 points if all of the beverages are ranked correctly.
Base the ranking on the teacher's pre-assessment testing.
* Allow 1 point if only 1 beverage is ranked correctly
* No credit for incorrect ranking or no response

Question 10 Beverage with the most Vitamin C Not Scored
This item is not scored as it is counted in the rank as shown in the data
table.

Question 11 Statement of Hypothesis 3 points total

* Allow 3 points if the hypothesis includes;
1. effect linked to the variable
2. directionality of the effect
3. expected change due to the variable
* Allow 2 points for any to of the above criteria
* Allow 1 point if only one of the above criteria is included

*#% Add 1 point if the response is written in complete sentences.

* No credit if non of the above criteria are included even if it is written in
complete sentences.

Total possible score - 12 points

NYS Alternative Assessment in Science Project Copyright, April 1996
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Student ID Scoring Form - Vitamin C Testing

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.

Steps 6 & 7 Data collection 0 1 2 3

Step 8 Graph 0 1 2 3 4
Step 9 Rank 0 1 2

Question 11 Hypothesis 0 1 2 3

Total points
Total possible points - 12

Student ID Scoring Form - Vitamin C Testing

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.

Steps 6 & 7 Data collection 0 1 2 3

Step 8 Graph 0 1 2 3 4
Step 9 Rank 0 1 2

Question 11 Hypothesis 0 1 2 3

Total points
Total possible points - 12

Student ID Scoring Form - Vitamin C Testing

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.

Steps 6 & 7 Data collection 0 1 2 3

Step 8 Graph 0 1 2 3 4
Step 9 Rank 0 1 2

Question 11 Hypothesis 0 1 2 3

Total points
Total possible points - 12




Student ID E)'lO ~ V@ | Scoring Form - Vitamin C Testing

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.

- »Steps 6 & 7 Data collection 0 1 2 @
Step 8 Graph 0 1 @ 3 @
Step 9 Rank 0 1 2
Question 11 Hypothesis 0 1 2 @

Total points |2 ‘0*5
Total possible points - 12

Student ID DO ~ve -2 Scoring Form - Vitamin C Testing

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.

Steps 6 & 7 Data collection 0 1 2 @
Step 8 Graph 0 1 2 @ 4
Step 9 Rank (O 1 2

Question 11 Hypothesis 0 1 2 @

Total points O( ]0*” >
Total possible points - 12

Student ID __Bic —VvC -3 Scoring Form - Vitamin C Testing

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.

Steps 6 & 7 Data collection 0 1 @ 3
Step 8 Graph 0 1 @ 3 4
Step 9 Rank 0 2
Question 11 Hypothesis 0 % 2 3
Total points (ﬂ 0*’5

Total possible points d 12
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Task:

Vitamin C Testing
At this station, you will experiment to determine the amount of
Vitamin C contained in three unknown beverages.

Materials

3- 5 oz. plastic cups labeled Test A, Test B, Test C

3- 5 oz. plastic cups labeled Control A, Control B, Control C

3 beverages marked A, B, C 4

6 stirrers i

3 eyedroppers (disposable)

10 ml graduated cylinder | 7/
indophenol solution (60 ml dropper bottle)

paper towels

safety goggles

water

Directions:
e SAFETY GOGGLES MUST BE WORN WHILE COMPLETING
THIS TASK.
e DO NOT TASTE ANY SUBSTANCE USED IN THIS TASK.

N O Lbhwe

Put on safety goggles.

Place 10 ml. indophenol solution in test cup A.

Place 10 ml. water in cup Control A. c[m alco i

Add one drop of test beverage A to each€up.and stir well.

Keep adding beverage, drop by drop, until the contents of both cups
look the same color. Stir after each drop.

On the data table record the number of beverage drops it takes to
make the test cup liquid look like the control.

Repeat the steps above for beverages B and C.

Test

Beverage Number of Drops | Rank (1 = most Vit. C)

A S

A /2

!
3
C 8 2

8. Construct a bar graph of the results on the graph sheet on the next
page.

9. After testing all beverages and graphing the results, rank the beverages
in Vitamin C content : most = 1, second most = 2, etc. and record on
the chart on this page.
NOTE: The fewer the drops of beverage needed, the greater
the vitamin C content of the beverage!

- ( Please Continue on the Next Page )
NES At st n S P Cpmi Ao 9%y

The State Education Departinent
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Graph your results below.

Com panri'sma 01( .
Vitomin C Content of Tuic.

- ¢
2
3
S
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Vido.min Z]
C/ 0]
{
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Nzuf'rnlif~ ? ﬁ \
. A B c
Solutione

May 5, 1996 3

—— 10.  Based on your results, which of the drinks, solutions A, B, or C contains the

test t of Vitamin C?
greatest amount of Vi S :14“\ A

11.  Sodium bicarbonate (baking soda) is added to vegetables like broccoli,
asparagus, and spinach in some restaurants to preserve their green color while
- cooking. Some people are concerned that sodium bicarbonate might break
down or reduce the Vitamin C content of these foods. Using complete
sentences describe a hypothesis that could be used in an experiment to test

— this concern.
* L] . - /
Gl ol A M% Py /‘4/_ £/ 67 AR AP s 4:.4...’
‘ \ / 2 / ’ .
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L/’ Akt S . [ £3) 0 Clrds 44,4_“4
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May 5. 1996 1

Vitamin C Testing
At this station, you will experiment to determine the amount of
Vitamin C contained in three unknown beverages.

Materials

L 2

¢ & 0 6 o o o o o

3- 5 oz. plastic cups labeled Test A, Test B, Test C
3- 5 oz. plastic cups labeled Control A, Control B, Control C q

3 beverages marked A, B, C /
=

6 stirrers

3 eyedroppers (disposable)

10 ml graduated cylinder

indophenol solution (60 ml dropper bottle)
paper towels

safety goggles

water

Dii‘ections:
* SAFETY GOGGLES MUST BE WORN WHILE COMPLETING
THIS TASK.

* DO

N Lpw-

NOT TASTE ANY SUBSTANCE USED IN THIS TASK.
Put on safety goggles.
Place 10 ml. indophenol solution in test cup A.
Place 10 ml. water in cup Control A.  ./#, cl.
Add one drop of test beverage A to each€up.and stir well.
Keep adding beverage, drop by drop, until the contents of both cups
look the same color. Stir after each drop. -
On the data table record the number of beverage drops it takes to
make the test cup liquid look like the control.
Repeat the steps above for beverages B and C.

Test

Beverage Number of Drops [ Rank (1 = most Vit. C]

L | 7 3

N /5~ /

& /0 2

8.

9.

o NYS Alternative

Construct a bar graph of the results on the graph sheet on the next

page.

After testing all beverages and graphing the results, rank the beverages

in Vitamin C content : most = 1, second most = 2, etc. and record on

the chart on this page.

NOTE: The fewer the drops of beverage needed, the greater
the vitamin C content of the beverage! .

S C,.,,__If!gggyg_Continue on the Next Page )

in Science Project Copyright, April 1996
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BIO - VC -3 Graph your results below. '
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10.  Based on your results, which of the drinks, solutions A, B, or C contains the
greatest amount of Vitamin C? c

11.  Sodium bicarbonate (baking soda) is added to vegetables like broccoli,
asparagus, and spinach in some restaurants to preserve their green color while
B cooking. Some people are concerned that sodium bicarbonate might break
down or reduce the Vitamin C content of these foods. Using complete

sentences describe a hypothesis that could be used in an experiment to test
this concern.

\OJU Scdium Rienakhonad s o addod 44 am%dnbtw)
Loonguy nod e s Thy Vikamim O conbm T
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Vitamin C Testing
Task: At this station, you will experiment to determine the amount of
Vitamin C contained in three unknown beverages.

Materials
* 3-5 oz. plastic cups labeled Test A, Test B, Test C
3- 5 oz. plastic cups labeled Control A, Control B, Control C
3 beverages marked A, B, C ,{/
6 stirrers , ,?_—
3 eyedroppers (disposable) /
10 ml graduated cylinder
indophenol solution (60 ml dropper bottle)
paper towels
safety goggles
water
Directions:
* SAFETY GOGGLES MUST BE WORN WHILE COMPLETING
THIS TASK.
* DO NOT TASTE ANY SUBSTANCE USED IN THIS TASK.
Put on safety goggles.
Place 10 ml. indophenol solution in test cup A.
Place 10 ml. water in cup Control A. ,/#, cl..ws
Add one drop of test beverage A to each‘éupsand stir well.
Keep adding beverage, drop by drop, until the contents of both cups
look the same color. Stir after each drop. :
On the data table record the number of beverage drops it takes to
make the test cup liquid look like the control.
Repeat the steps above for beverages B and C.

NS LA =

Test Beverage Number of Drops | Rank (1 = most Vit. C]
A /3 A 3
5] /2 2

—

2
c P v

8. Construct a bar graph of the results on the graph sheet on the next
page.
9. After testing all beverages and graphing the results, rank the beverages
in Vitamin C content : most = 1, second most = 2, etc. and record on
the chart on this page.
NOTE: The fewer the drops of beverage needed, the greater
the vitamin C content of the beverage!

o ( . Please Continue on the Next Page )
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5’ c-ve-o Graph your results below. y
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Based on your results, which of the drinks, solutions A, B, or C contains the
greatest amount of Vitamin C? ,
y OZA %{fﬂqv - C

Sodium bicarbonate (baking soda) is added to vegetables like broccoli,
asparagus, and spinach in some restaurants to preserve their green color while
cooking. Some people are concerned that sodium bicarbonate might break
down or reduce the Vitamin C content of these foods. Using complete

sentences describe a hypothesis that could be used in an experiment to test
this concern.

Cin The r}i#ﬁrr"m—l— /l;{/Ipég A-.C V‘eﬁgﬂ"m L!’Q

TS g .
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- Ajax Seed Company o

Task Information

Subject: Biology
" Content:
* MST Framework Reference: -

Standard 4-Science: The Living Environment

Standard 1-Analysis, Inquiry, & Design: Scientific Inquiry
— * Regents Biology Syllabus:

‘Unit V: Topic I.A & Topic ILA
* Variance Biology Program Guide:

. Genetics and Molecular Biology: Patterns of Inheritance

Format: Paper/Pencil

Purpose: To analyze the genetic characteristics of some hypothetical seeds.

Skills:
Primary: Interpreting data, Predicting
Secondary: Communicating, Classifying

- Time: 15-20 min.
Materials: Worksheet
Preparation: None

- Safety: N/A

Extensions/Modifications: None

NYS Alterpative Assessment in Science Project Copyright, April 1996
. NSF Grant #MDR-9154506 The State University of New York
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April 30, 1996 1

Ajax Seed Company
Task: At this station you will be analyzing the genetic characteristics of
some hypothetical seeds

Ajax Seed Company has bags of seeds for sale that "...guarantees that all of
the plants produced from this bag of seeds will be tall". A farmer planted seeds
from one of these bags and found that all of the seeds that germinated grew into
tall plants.

The farmer collected the seeds from many of these tall plants. When he
planted the collected seeds the following year, only some of the new plants were
tall while the others were short.

Note: If symbols are used in your responses, a key must be provided.

1. What are all the possible genotype crosses that the Ajax Seed Company could
have used to produced the first bag of seeds ?

Explain your answer, using complete sentences.

2. What are the possible genotype(s) of the seeds in the bag that the farmer bought?

Explain your answer, using complete sentences.

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 30, 1996

3. Using complete sentences explain how the collected seed could produce both tall
and short plants.

2

4. The farmer wants to produce a pure breeding line of tall plants. Each year he
collects seeds only from tall plants. The following summer, he plants the
collected seeds. After five years of doing this, can he guarantee that all the
collected seeds will result in tall plants?

Explain your answer, using complete sentences.

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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Ajax Seed Company - Scoring Rubric
Maximum score - 12 points

This assessment task is to be used after students have had instruction in
Mendelian Genetics.
NOTE:  If the student uses symbols, a key must be provided.

Question 1 - First Seeds 4 points total
Criteria ;
* Genotype identification
* Allow 2 points if the student identifies all possible crosses using words or
symbols ( with key)
Key:
T = tall allele
t = short allele
pure tall (TT) X heterozygous tall (Tt)
pure tall(TT) X pure short (tt)
¢ Allow 1 point if the student;
- identifies both crosses with ne key if symbols are used
- identifies only one (1) cross with a key if symbols are used
* No credit if the student identifies no correct crosses or only one (1) cross with
no key.
* Explanation
* Allow 2 points if the student provides a correct explanation that describes the
presence of the dominant gene as being necessary for the trait to appear in the
first offspring. The response should be written in complete sentences.
* Allow 1 point if the student provides a correct explanation, but it is not in
complete sentences.
* No credit if the student gives an incorrect explanation even if it is in complete
sentences.

Question 2 - Offspring Seeds 4 points total
Criteria:
* Genotypes present
* Allow 2 points if the student identifies all possible correct genotypes using
words or symbols with a key. (the key from question 1 may be used)
Both homozygous (pure) tall(TT) and heterozygous(Tt)
* Allow 1 point if the student;
- Identifies both genotypes with no key if symbols are used
- identifies only heterozygous tall with a key if symbols are used
* No credit if the student makes no correct identifications or only one (1) correct
identification with no key.
* Explanation
* Allow 2 points if the student provides a correct explanation that describes the
presence of the recessive gene in some of the seeds using ¢ complete sentences
* Allow 1 point if the student provides a correct explanation, but not in complete

sentences.
* No credit if the student gives an incorrect explanation even if it is in complete
sentences.
NYS Alternative Assessment in Science Project Copyright, April 1996
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April 30, 1996 2

Question 3 - Explanation 2 points total
Criteria:
* Allow 1 point if the student provides a correct explanation that describes the
~ presence of both dominant and recessive genes as being necessary in each parent for
both traits (tall and short height) to appear in the offspring. This explanation may
- be shown by the cross hybrid tall x hybrid tall by using words, or symbols with a
key as shown above. The response should be in complete sentences.
* Allow 1 point if the student provides a correct explanation, but it is not in complete

i sentences.
* No credit if the student gives an incorrect response even if it is incomplete
sentences.
Question 4 - Explanation of Guarantee 2 points total
Criteria:

= * Do not score Student's response to "“....can he guarantee that...."

* Allow 2 points if the student provides a correct explanation that describes the
possibility of the recessive gene being masked by the presence of the dominant gene
in any plant with the tall trait from which seeds are collected. The response should
be in complete sentences.

* Allow 1 point for a correct explanation, but not written in complete sentences.

— * No credit for an incorrect response even if it is in complete sentences.

Highest possible score - 12 points

NYS Alternative Assessment in Science Project Copyright, April 1996
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Student ID Scoring Form - Ajax Seed Company
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. First seeds used

Cross Identification 0 1
- Explanation 0 1 2
2. Genotypes of seeds purchased
Genotype 0 1 2
Explanation 0 1 2
N Explanation of dominant & recessive genes 0 1 2
B Explanation of guarantee 0 1 2

Total Score
Total possible score - 12 points

e Student ID Scoring Form - Ajax Seed Company
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. First seeds used
Cross Identification 0 1

Explanation 0 1
2. Genotypes of seeds purchased
Genotype
Explanation

Explanation of dominant & recessive genes

OO O O
— ek e
N NN

Explanation of guarantee

Total Score
Total possible score - 12 points




Student ID_Bio - AS—I Scoring Form - Ajax Seed Company
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.  First seeds used »
Cross Identification 0 1 @
Explanation 1 @

2.  Genotypes of seeds purchased
Genotype

Explanation

1 (2)
G
@
No

Total Score 2 p‘i’S
Total possible score - 12 points

3.  Explanation of dominant & recessive genes

o O O ©

Explanation of guarantee

Student ID _DiO - AS -2 Scoring Form - Ajax Seed Company
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. ~ First seeds used \
Cross Identification 0 @ 2
Explanation 0 1 @
2.  Genotypes of seeds purchased
Genotype @ 2
Explanation |

e

- Total Score Cf
Total possible score - 12 points

Explanation of dominant & recessive genes

o O O ©

Explanation of guarantee




Student ID _Di0 - AS-3 Scoring Form - Ajax Seed Company
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. First seeds used A
Cross Identification 1 2
Explanation 1 2

2. Genotypes of seeds purchased

Genotype a 1
Explanation (0) 1

e,
e e
Total Score Z D‘}—i

Total possible score - 12 [‘)oints

Explanation of dominant & recessive genes

B NN N

Explanation of guarantee

Student ID Scoring Form - Ajax Seed Company
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.  First seeds used
Cross Identification 0 1

Explanation 0 1
2.  Genotypes of seeds purchased

Genotype

Explanation

Explanation of dominant & recessive genes

O O O ©
bk pad e pewd
N NN

Explanation of guarantee

- Total Score
Total possible score - 12 points




May 3, 1996 1

Ajax Seed Company

Task: At this station you will be analyzing the genetic characteristics of
. some hypothetical seeds

y Ajax Seed Company has bags of seeds for sale that "...guarantees that all of

the plants produced from this bag of seeds will be tall”. A farmer planted seeds

from one of these bags and found that all of the seeds that germinated grew into
tall plants.

The farmer collected the seeds from many of these tall plants. When he

planted the collected seeds the following year, only some of the new plants were
tall while the others were short.

Note: If symbols are used in your responses, a key must be provided.

1. What are all the possible genotype crosses that the Ajax Seed Company could
have used to produced the first bag of seeds ?

i 27/— .
T=Tall gene——LL X T cre  TTxtt

- = ShoqediXplain your answer, using complete sentences.
Jo _haue oll the p lants Lrom the (@c%of;/

e haixc gvown Tal// Tkenf must haive ol

b&uf Tl C‘OVVUV\G.V\"(‘ geﬁﬂ, £ thge IDL«.V(’.

do N Ma_v.'f(; eyosses o th g -L/-l:hm? it st hove Hew
- 2. \ﬁg{gr'evﬁ% \f)\bgsiﬁ'e( ‘é\e?ﬁbtype(s) of the seeds in the bag that the farmer bought?
T end T

Explain your answer, using complete sentences.

- So me 01( the <ceeds Mmusd have had 4he

recess e jeme bt all st hawve had 4 least

Cne dcm.‘n&m */* 616\/\&‘
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May 3, 1996 2

3. Using complete sentences explain how the collected seed could produce both tall

and short plants.

TL "f-wo plamﬂ‘ that (DU‘HA l’lcufi e Atcldéh

‘ ( : .
[Ecessive gene Qve Cros s eX . Thew Theve is a_
“J 4

_Chapce The 2

{ecessive  will Com b Im@ke

Some Shornt The ',ol'a;n'/ﬁ Lo Th 0"”/7 One _pecessive w.ll

be Toll,
4. The farmer wants to produce

a pure breeding line of tall plants. Each year he

collects seeds only from tall plants. The following summer, he plants the

collected seeds. After five years of doing this, can he guarantee that all the
collected seeds will result in tall plants?

No

Explain your answer, using complete sentences.

Eue,V\ C([*@/‘

5 /\/eéi-VS Some. h;,bra'l seeJ

Caw/l S-HH ’chu/c Qa.vw‘e,c{ e vecess, e amne,w’lacl.
v

Cowld combine

T Ma.f<€, Seec/, Aa,ue (’Ji/\fy

Short genes
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Ajax Seed Company

% Task: At this station you will be analyzing the genetic characteristics of
_ 1/ some hypothetical seeds

g Ajax Seed Company has bags of seeds for sale that "...guarantees that all of
B the plants produced from this bag of seeds will be tall". A farmer planted seeds

from one of these bags and found that all of the seeds that germinated grew into
tall plants.

- The farmer collected the seeds from many of these tall plants. When he

planted the collected seeds the following year, only some of the new plants were
tall while the others were short.

Note: If symbols are used in your responses, a key must be provided.

1. What are all the possible genotype crosses that the Ajax Seed Company could
have used to produced the first bag of seeds ?

- Buve 1ol cond o JW@_%owf

Explain your answer, using complete sentences.

- Zerd” CDZ//%&M/ Loz L Grrots

— 2. What are the possible genotype(s) of the seeds in the bag the farmer bought?

- . Z
Explain your answer, using complete sentences.

(D T2278 /ZZW/Q?W
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3. Using complete sentences explain how the collected seed could produce both tall

and short plants. ,
el Coatiiel o Sl ors rone

4. The farmer want§to produce a pure breeding line of tall plants. Each year he
collects seeds only from tall plants. The following summer, he plants the

collected seeds. After five years of doing this, can he guarantee that all the
collected seeds will result in tall plants?

T

Explain your answer, using complete sentences. '

NYS Alternative Assessment in Science Project Copyright, April 1996
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May 3, 1996 1
Ajax Seed Company
9/ Task: At this station you will be analyzing the genetic characteristics of
21 some hypothetical seeds

Ajax Seed Company has bags of seeds for sale that "...guarantees that all of
the plants produced from this bag of seeds will be tall". A farmer planted seeds

from one of these bags and found that all of the seeds that germinated grew into
tall plants.

The farmer collected the seeds from many of these tall plants. When he

planted the collected seeds the following year, only some of the new plants were
tall while the others were short.

Note: If symbols are used in your responses, a key must be provided.

1. What are all the possible genotype crosses that the Ajax Seed Company could
have used to produced the first bag of seeds ?

T P
Lo, L e fL O

Y~ L

.

./ :
Explain your answer, using complete sentences.

’//III A/:‘/ —7“;\

1/ A e

.

2. What jr}(}_.he possible genotype(s) of the seeds in the bag that the farmer bought?
s ;£ i

Explain your answer, using complete sentences.

v . B e e 2

L ; . = /
e s : s - . B I
T P = AR

~ -~
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May 3, 1996
3. Using complete sentences explain how the collected seed could produce both tall
and short plants.
i = ,_," , / ,//\
S £ s A e R APy
. /
S e B .o~ - _
e S5 se S AR R Ny 71“<‘
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4. The farmer wants to produce a pure breeding line of tall plants. Each year he
collects seeds only from tall plants. The following summer, he plants the

collected seeds. After five years of doing this, can he guarantee that all the
collected seeds will result in tall plants?

/ "'“\..,/ 5

Explain your answer, using complete sentences.

i

c 2 - - ! [
Sy L AT D fe i is‘ I .{:/f/‘?
B R ‘
A s . - e - 8
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Grade:

Content:

Format:

Purpose:

Skills:

Time:

_ Materials:

Dichotomous Key 2

Task Information
Biology, Middle School Science

MST framework reference:
- Standard 4-The Living Environment
Regents Biology Syllabus:
- UnitI, Topic II
Variance Biology Program Guide:
- Evolution: Unity & Diversity
RCT Guide in Science:
- 8 Middle School Block A

Paper/pencil

April 30, 1996

To use a dichotomous key to identify unknown organisms.

Primary: Classifying

Secondary: Hypothesizing, Interpreting data

15 - 25 minutes

metric rulers

Preparation: None

Safety:

N/A

Extensions/Modifications: None

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

Copyright, April 1996

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



April 30, 1996

1

~Directions '
Use the dichotomous key below to identify any three (3) species of the genus Triangulum
in the accompanying Species Sheet. Record the choices made, and the resulting scientific name,

Dichotomous Key 2

Task: With the millions of living organisms in the world, scientists need a method of

identifying an unknown organism. To do this, scientists use a dichotomous key. At
this station, you will be using a dichotomous key to identify unknown organisms.

on the answer sheet provided.

Dichotomous Key

FLAGELLUM

-~ 94— (plural = FLAGELLA)

CILIUM
(plural = CILIA)

EYE
(uncrossed or crossed)

NOSE ——
(rounded or pointed)

SIDES ——§>
(equal or unequal)
(straight or wavy)

DOT PATTERN
(lower or upper)

. Three(3) sided with straight lines
Three (3) sided with wavy lines

. Has no eyes
Has eyes

Has flagella for movement
Has cilia for movement

The three sides are of equal length
The three sides are not of equal length

. Has crossed-eyes
Eyes not crossed

Has a single flagellum for movement
Has two or more flagella for movement

Total number of cilia for movement are odd
Total number of cilia for movement are even

. Has a pointed nose
Has a rounded nose

Has two cilia on each side for movement
Has more than two cilia on each side

Lh
Wy Wr Wp Wp Hp Wp wr wWp W

10.A. Has crossed-eyes
B. Eyes not crossed

11.A. Lower half of the body has a dot pattern
B. Upper half of the body has a dot pattern

12.A. Has a pointed nose

— B. Has a rounded nose

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

Goto?2
Go to 10

Goto3
Goto5

Goto 4
Goto7

Triangulum equalius
Goto 12

Goto 6
Goto9

Triangulum monoflagelleum
Triangulum polyflagelleum

Triangulum oddcilius
Goto 8

Triangulum pointiatus
Triangulum roundiatus

Triangulum biciliatus
Triangulum polycilius

Goto 1l

Triangulum waveus (Samplest correctus)

Triangulum lowdotteus
Triangulum upperdotteus

Triangulum pointiflagelleum

Triangulum roundiflagelleum
Copyright, April 1996
The State University of New York
The State Education Department
Albany, New York 12234
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Answer Sheet

April 30, 1996 2

1. 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 for each of the choices you made as
you identified the species (see example with species #101). When you are sure of the species
identification, write in the scientific name in the space provided.

Example #101 Species #

Species #

Species # ______

+—| +—| —| «—| <«

' '

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
NSF Grant #MDR-9154506

Copyright, April 1996

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



April 30, 1996
2. The following Triangulum organism was created by a student. It is not the same as any of

the thirteen organisms shown on the Species Sheet. Can you determine its species? If so, list
the steps, as you did before, in making this determination.

— 3. Draw another example of the organism in question #2 that would "key out" as being the
same species.

4. A new species of Triangulum was discovered by a lab student in a sample of stagnant pond
water. The dichotomous key must be modified to identify the new organism shown below.

A. Between which steps in the key should the new trait be added ?

B. Write the new step to allow the key to fit the newly discovered organism.

C. Write a complete scientific name for this new 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
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- Species Sheet

| 00 N
B N \/ K;ég%
- #105 #109

#101
cXd) 0O 77/\%(
,, #110

#106

o #102 /”/
. U
_ #111
#7 #103

YN\ V

- ~ 0C #108

#112

B #113

NYS Alternative Assessment in Science Project Copyright, April 1996 .
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April 30, 1996

Dichotomous Key 2 - Scoring Rubric

1

This activity is to be used as an assessment after students have been exposed to the use of a

._dichotomous key, and therefore know what the term dichotomous refers to, and how it is used.
There are 13 species of Triangulum pictured; it is suggested that each student identifies any three
of the species. )

Question 1

* 1 point is awarded for each correct name identification of each species.
. 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 (#101) would be awarded 3 points for a
perfect answer. But if the student had only been able to reach choice 1B before making a
mistake, only 1 point would be awarded.

Since a different number of choices is necessary to identify the different species, the students
may end up with different total points. Therefore a percent grade may be given.

Total number of points for each species are given below, including the correct choice for each
of the steps.

Species name Correct_steps Possible points
Species # 101  T. waveus (10B) (1B - 10B) 3 points
- Species # 102 T. monoflagelleum (6A) (1A-2B-5B-6A) 5 points
Species # 103 T. roundflagelleum (I12B) (1A-2A-3A-4B-12B) 6 points
Species # 104  T. polycilius (9B) (1A -2B - 5B - 9B) 5 points
Species # 105 T. pointiatus (8A) (1A-2A-3B-7B-8A) 6 points
Species # 106 T polyflagelleum (6B) (IA-2B-5A-6B) 5 points
Species # 107 T, lowdotteus (11A) (IB-10A-11A) 4 points
Species # 108  T. equalius (4A) (IA-2A-3A-4A) 5 points
Species # 109 T. biciliatus (9A) (1A-2B-5B-9A) 5 points
Species # 110 T, oddcilius (7A) (IA-2A-3B-7A) 5 points
Species # 111  T. roundiatus (8B) (IA-2A-3B-7B-8B) 6 points
Species # 112 T. pointiflagelleum (12A) (1A-2A-3A-4B-12A) 6 points
_ Species # 113 T. upperdotteus (1 1B) (IB-10A-11B) 4 points
 NSF Grant PR S 1Sn08 e P ThE Stk Uniosit of New York

The State Education Department
Albany, New York 12234



Sample Answer Sheet

April 30, 1996

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

L 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

identification, write in

——

’ Example #101 Species # _105 Species # _112 Species # _107
1B 1A 1A 1B
J l (1 point) i (1 point) i (1 point)
108 2A 2A 10B
— l (1 point) l (1 point) L (incorrect)
. 3B 3B
¢ (1 point) L (incorrect) i
/B 7A

¢ (1 point)

‘ (incorrect)

v
v
v
v

8A
‘ (1 point)

'

v v

'
v
; ;

Question 1.
Scientific name of Species #105
Actual points

6

Actual Points 2

— e

Scientific Name for Species #107

Actual Points 1

——

Scientific name of Example #10]

Scientific name for Species #112

= Samplest correctus

= Triangulum pointiatus
Possible Points =6

= Triangulum oddcilius
Possible points = 6

= Triangulum waveys
Possible Points = 4

7

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

Copyright, April 1996

The State University of New York
The State Education Department
Albany, New York 12234
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April 30, 1996 3

Question 2

- R

S points total

* Award 1 point for each correct step in the determination and correct naming of the

organism Triangulum oddcilius. (steps; 1A, 2A, 3B, 7A)

— Question 3
* Allow 4 points if each of the following traits are shown in the student drawing:

— [ ]

4 points total

* Sides are straight lines

* Has no eyes

* Has cilia for movement

* Total number of cilia for movement are odd
(Note: The number must be odd and other than 3)

3 points if any three of the above traits are shown correctly

2 points if any two of the above traits are shown correctly

1 point if any one of the above traits is shown correctly

0 points if responses are incorrect, or no response is provided.

Note: Deduct 1 point from the total points for this question for each trait shown that

should not be present (e. g.: a nose)

Question 4

A.

B.

7 points total
Allow 1 point if the student correctly identifies steps ten (10) and eleven (11).
Allow 0 points for incorrect Teésponses, or no response provided.

Allow 2 points if the student correctly describes two different conditions for the
new trait.

(Example: A. Half the body has a dot pattern
B. The whole body has a dot pattern.)

Allow 1 point if the student correctly describes one condition for the new trait.
Allow 0 points for incorrect Ieésponses, or no response provided.
Allow 4 points if the student properly writes the scientific name of the new
species using each of the following conventions:

* name consists of genus and species

* the genus name is Triangulum

* underlining entire name

* first letter of the genus name capitalized, first letter of the species
name lower-case

Allow 3 points if any three (3) of the above conventions are used correctly.
Allow 2 points if any two (2) of the above conventions are used correctly.
Allow 1 point if any one ( 1) of the above conventions is used correctly.
Allow 0 points for incorrect Tesponses, or no response provided.

—

NYS Alternative Asses:

sment in Science Project C ight, April 1996
—  NSF Grant #MDR-9154506 P State Uniominivs

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



Student ID_ Scoring Form - Dichotomous Key 2
Male / Female (circle one)

Question 1:

— Directions: Circle each of the species chosen.

Spécies # Points Possible Points Awarded

Possible Points Points Awarded: _

Triangulum Identification score: points awarded
possible points

Question 2:

Correct steps and naming of T oddcilius 0 1 2 3 4 5
Question 3:
Traits shown in student drawing 0 1 2 3 4

- (including deductions)

**%* NOTE: Lowest possible score O points ***

- Question 4:

A Correctly identifies steps 0 1
i B Writes accurate descriptions of the new trait 0 1 2
_ € Writes a scientific name using binomial 0 1 2 3 4
nomenclature

- Total question score: _
Total possible score questions #2 - #4 - 16 points




Student ID__Dig — Dk | Scoring Form - Dichotomous Key 2
Male / Female (circle one)

Question 1:
Directions: Circle each of the species chosen.

Spécies # Points Possible  Points Awarded

(OZ 5 e

/05 G 2

ok 5 9

Possible Points % Points Awarded: _ 5 ,
Triangulum Identification score: points awarded = /5 93 g, Z
possible points /6

Question 2:
Correct steps and naming of 7. oddcilius 0 1 2 3 4 @
Question 3:
Traits shown in student drawing 0 1 2 3 @
(including deductions)

*** NOTE: Lowest possible score O points ***
Question 4:
A Correctly identifies steps 0
B Writes accurate descriptions of the new trait 0 1 @
0

C Writes a scientific name using binomial
nomenclature

Total question score: _ (5 o>
Total possible score questions #2 - #4 - 16 points




DWW - v~ |

Answer Sheet

November 2, 1995 2

7 “hoose 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 for each of the choices you made as

- you identified the species (see example with species #101). When you are sure of the species

identification, write in the scientific name in the space provided.

Example #101 | Species # _100 Species # |0 3

Species# /¢4

o~

1B \ oo / ~
v ' '
10B 2}) &0«

'

2b

'

5b

LS
| B

'

4k

’

l
! /
T |
T

'

I

Ccientific name of Example #101 =

_cientific name for Species# /03 =

Samplest correctus

'

Scientific name of Species# /0 2 = = Z:Z‘-__a_._/"?a&;m m‘%ﬁe&&
- A —— / = E— y X

wrentific Name for Species # /04 =

S Alternative Assessment in Science Project
iF Grant #MDR-9154506

Copyright, 1994

The State University of New York
The State Education ent
Albany, New York 12234
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_ November 2, 1995 2
2. The following Triangulum organism was created by a student. It is not one of the thirteen
shown on the Species Sheet. Can you determine its species? If so, list the steps, as you did

- before, in making this determination.

\a, §£}A N 3\9,' 9a ‘Dum'm?,.dmm /n/n&udl’ud/

3. Draw another example of the organism in question #2 that would "key out” as being the same
species. : :

4. A new species of Triangulum was discovered by a lab student in a sample os stagnant pond
- water. The dichotomous key must be modified to identify the new organism shown below.

A. Between which steps in the key should the new trait be added ?

X110 ¢k A&Pllb)l\mi&l&&/nwm-

B. Write descriptions of this of this trait, for this step, based on the drawing
of the newly discovered organism.

C. Write the scientific name for this new organism.

NYS Alternative Assessment in Science Project Copyright, 1994
NSF Grant #MDR-9154506 The State University of New York
The Sta!e“Edutaﬁqn Depmmem



Student ID_ BinO ~

Male / Female (circle one)

Question 1:

DK -2 Scoring Form - Dichotomous Key 2

Spécies #

Points Possible

Directions: Circle each of the species chosen.

Points Awarded

e,

5

5

(1]

2

G

[15

/

o/

Possible Points (5 Points Awarded: _ (5
Triangulum Identification score: Qomts awarded = 5 /COZ
" possible points points 15

Question 2:

Correct steps and naming of T. oddcilius

Question 3:

Traits shown in student drawin

(including deductions)

*** NOTE: Lowest possible score O points ***

0 ()

Question 4:

A Correctly identifies steps

B Writes accurate descriptions of the new trait

C Writes a scientific name using binomial

nomenclature

Total question score: _

' G

[ m‘5

Total possible score questions #2 - #4 - 6 poin
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November 2, 1995 2

Answer Sheet

v “hoose any three of the species of Triangulum from the Species Sheet and key them to their
_«ilentific 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 for each of the choices you made as
~ you identified the species (see example with species #101). When you are sure of the species
identification, write in the scientific name in the space provided.

Example #101 Species # _/13 Species # _//{ Species # _///

oo 1B /8 | A /4
PR S
| ' v

/8 % 28
' ' '

7 76

i
l |

} ] LT
]

£

' ' '
' ' ' '

Scientific name of Example #101 = Samplest correctus
Scientific name of Species # _//3 = Tf/af)gnla—hq LM@ML
_cientific name for Species# /[0 = __ZLY_&%MW riliul
" arentific Name for Species # _/// = T//MUMJa,m AU GidZie)
g 81?:??‘&%3.‘3%’228%‘ fa Science Project Ichofgziaﬂe“ih:igg:sny of New York

The State Education ent
T Albany. New York 12234
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2. The following Triangulum organism was created by a student. It is not one of the thirteen
shown on the Species Sheet. Can you determine its species? If so, list the steps, as you did
~ before, in making this determination. :

1A —> 2A > 3R > ACSE T Tei@nouluum onid cilins

3. Draw another example of the organism in question #2 that would "key out" as being the same
— species. -

4. A new species of Triangulum was discovered by a lab student in a sample os '_stagnant’ }pond_ ,
water. The dichotomous key must be modified to identify the new organism shown below. -

R

A. Between which steps in the key should the new trait be added ?
IB=>10A —= 11 AR Retween. ©ard 1)

- B. Write descriptions of this of this trait, for this step, based on the drawing
of the newly discovered organism.

IB—= DA 5 has

< r . . . .
C. Write the scientific name for this new organism.

- Tnangiuwn 1 QAnloRuS rargian) w RO dote &

NYS Aiternative Assessment in Science Project Copyright, 1994 .
NSF Grant #MDR-9154506 The State University of New York
The State Education t
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Student ID_ _E) IC ~ DK -3 Scoring Form - Dichotomous Key 2
Male / Female (circle one)

Question 1:
Directions: Circle each of the species chosen.

Spécies # Points Possible ‘ Points Awarded
(0% 5 2
L4 G 4
[ ) 2 (o 2
Possible Points I Points Awarded: _ g
Triangulum Identification score: _ points awarded = M LH-Z%
possible points [
Question 2:
Correct steps and naming of T. oddcilius 0 1 2 3 @ 5
Question 3:
Traits shown in student drawing o (1) 2 3 4

(including deductions) (—2)
*** NOTE: Lowest possible score O points ***

Question 4:
A Correctly identifies steps 0 @
B Writes accurate descriptions of the new trait 0 1

1

@
2 3 4

Total question score:_ (O P7Lj

Total possible score questions #2 - #4.- 16 points

C Writes a scientific name using binomial 0
nomenclature




RIC - UKD
— November 2, 1995 2

Answer Sheet

T "hoose 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 for each of the choices you made as
you identified the species (see example with species #101). When you are sure of the species
identification, write in the scientific name in the space provided.

Example #101 | Species # _/Of - Species # _// Z Species# _ [/
R _la /A (B
] A

10B 9 A yxid

E\éif\«-

AN
-« 4—-—\50\4—354——&&’
ey

oy '

" ientific name of Example #101 = Samplest corr. ctus

Zrvian LYY
Zra nmdum/mnﬁm@?

Scientific name of Species # /ﬂg
L<ientific name for Species # ﬂi

. 4 Z- »
© Tentific Name for Species # [ = T/ M%MJ u/ﬂ/ M/O/,{ | frus
{ S Alternative Assessment in Science Project Copyright, 1994
I F Grant sMDR-9154506 The State University of New York
- The State Education D?anment
Albany, New York 12234
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: November 2, 1995
2. The following Triangulum organism was created by a student. It is not one of the thirteen
- shown on the Species Sheet. Can

you determine its species? If so, list the steps, as you did
- before, in making this determination. "
—/ .
(e a/gafam aUeilus jg/ :
T4

Z dz#/)m/jfm”ﬁ He chaiactastcs [/_W’g o dicktonriy Ao
adttun when TRBurd e lad Chasectnste = tmted
aUADSS J,;m/m# [U/W/jé)'/fb/ < _hynial nomenvlatu

- 3. Draw another example of the organismyin question #2 that would "key out" as being the same
species.

- 4. A new species of Triangulum was discovered by a lab student in a sample os stagnant pond
water. The dichotomous key must be modified to identify the new organism shown below.

/O R
e — Trna wn

(oDEgbteus
A. Between which steps in the key should the new trait be added ? ‘
@/ feb ok @zrlvg tas c‘}zy‘td,@zvé@n

B. Write descriptions of this of this trait, for this step, based on the drawing
of the newly discovered organism.

whole badg ras ookt A

C. Write the scientific name for this new organism.

77 mcmgujccm lohd e dotleess

NYS Alternative Assessment in Science Project

- NSF Grant #MDR-9154506

Copyright, 1994
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April 29, 1996

- Fishkill

Task Information

- Grade:  Biology

Content:
B * MST Framework Reference - Standard 4 - The Living Environment
* Regents Biology - Unit VII - Ecology
B Format: Paper/Pencil
Purpose: To analyze data related to temperature and dissolved oxygen.
- Skills:
Primary: Interpreting data, Predicting, Graphing, Applying math
Secondary: Generalizing, Inferring
Time: = 20 minutes
_ Materials: worksheet, pencil, ruler
Preparation: none
o Safety: none
Extensions/Modifications: none
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



April 29, 1996

1

Fishkill

pollution on a certain species of fish.

Task: At this station, you will analyze data to determine the effect of thermal

Background

Water temperature is a limiting factor in an aquatic habitat, affecting activities
such as respiration and reproduction.

Directions
Examine the data in the table below. It shows the concentration of dissolved
oxygen available in water at different temperatures. The oxygen available to fish is

in units marked ppm or "parts per million." A higher ppm reading indicates a
greater concentration of oxygen.

Water temperature Concentration of Dissolved Oxygen
(© Celsius) (ppm)
30 7.8
20 9.0
10 10.5
0 14.1

1. Construct a line graph of the data presented above.

Q Please Continue on the Next Pagej

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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April 29, 1996 2

2. A certain species of fish normally live in a pond that never exceeds the
temperature of 10°C. This species of fish requires a dissolved oxygen level 9.5
ppm. Industrial development has the potential of increasing the pond's
temperature by releasing hot water produced during a necessary process.
Answer the questions below based on your knowledge of biology and using your
graph. -

A. According to your graph, at what temperature would the dissolved oxygen level
in the pond drop below the required level?

B. What impact would the change in temperature have on the fish. Explain your
reasoning in complete sentences.

3. Using complete sentences, suggest two (2) ways of preventing the thermal
pollution and still have the industrial development occur.

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

Fishkill - Scoring Rubric

Maximum Score - 16 points

— - Question 1. - Graph
Graph set-up

7 points total
4 points total

- * Allow I point for an appropriate title

* Allow 1 point for labeled axis
- Temperature - horizontal

axis

- Dissolved oxygen - vertical axis
* Allow 1 point for use of appropriate units
* Allow 1 point for providing appropriate scale on both axis

Graph plotting

2 points total

* Allow 2 points if all four (4) points a re plotted correctly

* No credit if fewer than three(3)
Graph line

* Allow 1 point if three (3) points a plotted correctly

points are plotted correctly
1 point total

- * Allow 1 point if the line is drawn correctly

Question 2 - Prediction
- Part A

S points total

* Allow 1 point if the student correctly gives temperature value based on

their graph.

* Allow 1 point if the student records units in °Celsius

Part B

Allow 1 point if the student's statement reflects that the temperature
change produces a response due to the unfavorable habitat

* Allow 2 points student uses complete sentences to explain that the

temperature change reduces the

dissolved oxygen level and produces

respiratory stress in the fish population survival.
* Allow 1 point if the student's explanation is correct but not written in

complete sentences.

* No credit if the student's explanation is incorrect even if it is in

complete sentences.

Question 3 - Prevention methods

4 points total

* Allow 2 points for each acceptable suggestion for prevention of
- thermal pollution. Suggestions must be written in complete sentences.
* Allow 1 point for each acceptable suggestion, but not written in

complete sentences.

- Sample of acceptable suggestions;

- Hot water could be stored in holding ponds before release.
- fiot water could be used in some part of the factory.
- - Cooling towers could be constructed to let heat leave the water

before it is released.

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

Highest possible score - 16 points

Copyright, April 1996

The State University of New York
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Student ID Scoring Form - Fishkill
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. Graph .
set- up 0 1 2 3 4
plotting data 0 1
line 0 1
2. Prediction
A.  Temperature value/ units 0 1 2
B.  Effect 0 1 2 3
3. Prevention 0 1 2 3 4

Total Score
Total Possible score -16 points

Student ID Scoring Form - Fishkill
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. Graph
set- up 0 1 2 3 4
plotting data 0 1 2
line 0 1
2. Prediction
A.  Temperature value/ units 0 1 2
B.  Effect 0 1 2 3
3. Prevention 0 1 2 3 4

Total Score
Total Possible score -16 points




Student ID _ BiC - &K | Scoring Form - Fishkill
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. Graph _
set- up | 0 1 2 3 @
plotting data o 1 ()
line o (1)

2. Prediction

A.  Temperature value/ units 0 1 @
B. Effect 0 1 2 @ |
3. Prevention .O 1 2 3 4
Total Score [ @Ob

Total Possible score -16 points

Student ID BIC -Fr -2 Scoring Form - Fishkill
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. Graph
set- up 0 1 @ 3 4
plotting data 1
line _ 0 1/

2. Prediction

A.  Temperature value/ units
B.  Effect 0 1

3. Prevention

t ©00
“©)

Total Score
Total Possible score -16 points
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Student I0 _ BIC ~FK <3 Scoring Form - Fishkill
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. Graph -
set- up @ 1 2 3 4
plotting data @ 1 2

[o—y

i o O
2. Prediction

A.  Temperature value/ units @ 1

2
B.  Effect o 1 (2 3
3. Prevention @ 1 2 3 4

Total Score | 9 0'!'5

Total Possible score -16 points

Student ID Scoring Form - Fishkill
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. Graph
set- up ' 0 1 2 3 4
plotting data 0 1 2
Tine 0 1
2. Prediction
A.  Temperature value/ units 0 1 2
B.  Effect 0 1 2 3
3. Prevention . 0 1 2 3 4

Total Score
Total Possible score -16 points
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Fishkill |

Task: At this station, you will analyze data to determine the effect of thermal
pollution on a certain species of fish.

Background
Water temperature is a limiting factor in an aquatic habitat, affecting activities 4
- such as respiration and reproduction. ) r/y

Directions /
— Examine the data in the table below. It shows the concentration of dissolved
Oxygen available in water at different temperatures. The oxygen available to fish is
in units marked ppm or "parts per million." A higher ppm reading indicates a
- greater concentration of oxygen.

Water temperature Concentration of Dissolved Oxygen
(0 Celsius) (ppm)
30 7.8
20 9.0
10 10.5
0 14.1

) 1. Construct a line graph of the data presented above.
- ._T;’M,? £ RatuvEs E ffect 6N Drsso /Vé(_/&}gg,{(

/7‘\

— il N

- entration /0
——ONCEN
of g >T§\\
issolyed Ocygon
(PP ™) ¢

. o

A

0 g 10 15 2o ¥y 30 35 o 5 &7

Weter T m perature ( °Cilsius)

( Please Continue on the Next Page )
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2. A certain species of fish normally live in a pond that never exceeds the
temperature of 10°C. This species of fish requires a dissolved oxygen level 9.5
ppm. Industrial development has the potential of increasing the pond's
temperature by releasing hot water produced during a necessary process.
Answer the questions below based on your knowledge of biology and using your
graph.
A. According to your graph, at what temperature would the digsolved oxygen level
in the pond drop below the required level?
Z p7 Telsius

B. What impact would the change in temperature have on the fish. Explain your
reasoning in complete sentences.

7 Fhiwt b i SREC/ES ot Lich will die off £ Hh= atey

i’EMIDEw/ﬂ‘ure does above [ 7°Cels,uws, Abovs ﬁ/'ﬁ Lewi perati <
e )

Zhevie il wot A\'ZENO(AG‘L\ Qxyg N To lecep The fish alive

3. Using complete sentences, suggest two (2) ways of preventing the thermal
pollution and still have the industrial development occur.

Iﬂc f//lE L(//M"EV v s QOD/zaf 4 SOME L{/A/t/ /,",4/-‘ A/L/ pu?%‘Wf
_Z)L /414 ,DONJS, ﬁ (/(,}Obb/dh/l/+ A/é/}f 7"41 lpphfl &JA Ey = 77“5 = a'J/E.

Tl’?E [/\O“‘ Lda:llEr Cam/ré lﬁe ian, 17\19,“,&/;[' a.V‘E-[h"fiVﬂ*/&

ey (CE
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May 4, 1996

1

Fishkill
Task: At this station, you will analyze data to determine the effect of thermal

pollution on a certain species of fish.

N
~
S
g
g’é

Background

Water temperature is a limiting factor in an aquatic habitat, affecting activities
such as respiration and reproduction. )

Directions

Water temperature Concentration of Dissolved Oxygen
(© Celsus) (ppm)
30 7.8
20 9.0
10 10.5
0 14.1

lg: Construct a line graph of the data presented above.

5

TS
IR
/1D
g N

i

&
o
i

C

' Please Continue on the Next Page l
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2. A certain species of fish normally live in a pond that never exceeds the
- temperature of 10°C. This species of fish requires a dissolved oxygen level 9.5
ppm. Industrial development has the potential of increasing the pond's
temperature by releasing hot water produced during a necessary process.
_ . Answer the questions below based on your knowledge of biology and using your
— Y graph.
A. According to your graph, at what temperature would the dissolved oxygen level
in the pond drop below the required level? q o c,

B. What impact would the change in temperature have on the fish. Explain your
reasoning in complete sentences.

i Ll Aot rewdd niChpce crm gk
e, /S
(33 é: P ,.:‘.-; Jﬁ.;{,/'nﬁ%&-bf'f;th-( . ‘/'j_ Zg&}d :*{;3;- RIBA
artt R =y V174 by wiret, é& I Oy

v

3. Using complete sentences, suggest two (2) ways of preventing the thermal
pollution and still have the industrial development occur.

I Sy W
& eﬁ,t/_ : el [ATRALEZ. T e A 11‘*”4%;’? L2l DN

: M&#@” Ry M«rsz Mﬁ .
7 2 .

- ,_"7' ?r 't”"ft’f_ﬁg . {4\_‘,&"‘;’; M
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Examine th :
.OXYg?II aVaﬂabIee data in the table be

1 in wate . IOW_ It h + 3
0 units marked ppm "r at different temper. Shows the Concentratio . 4
grealcr concentratjop (())11; Darts per milljop. " ,itlfluljez The oxygen avail}a(l); dltssglved
OXygen. ' gher ppm reading indi e 0 Dsh is
g Indicates 3
Wateg' temperature = :
Q Celsius) oncentration of Dissolved Oxygen
30 (l;pgl)
20 .
10 9.0
0 10.5
— 14.1

L.

Construct a line graph of the data presented above.

30

29
2o

s

/0

5

O 14

90 105 14,
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2. A certain species gf fish normally live in a pond that never exceeds the
temperature of 10°C. This species of fish requires a dissolved oxygen level 9.5

A Accofding to your graph, at what temperature would the dissolved oxygen level
in the pond drop below the required level?

[0

B. What impact would the change in temperature have on the fish. Explain your

reasoning in complete sentences.
%’ﬁt

3. Using complete sentences, suggest two (2) ways of preventing the thermal
pollution and still have the industrial development occur.

» \J
A\
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April 29, 1996

_ Human Inheritance
Task Information

Subject: Biology

Content:
* MST Framework Reference: -
Standard 4-Science: The living environment
* Regents Biology Syllabus:
- Unit V: Transmission of traits from generation to generation
* Variance Biology Program Guide:
Genetics and molecular biology: Patterns of inheritance

Format: Paper/Pencil

Purpose: To apply knowledge of genetics to the occurrence of traits on a family
tree '

Skills:
Primary: Interpreting data, Applying math
Secondary: Generalizing, Inferring

— Time: 15-20 min.
Materials: Worksheet
Preparation: None

Safety: N/A

Extensions/Modifications: None

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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Human Inheritance
Task: In this task you will analyze genetic characteristics from a family tree.

Part 1

Directions

Base your answers to the following questions on the pedigree chart below
and on your knowledge of biology. The pedigree traces the expression of a
particular trait, represented by the darkened symbol, through three (3) generations.
These generations are labeled Parent Generation, F1, and F2 so that they
correspond to the generations of pea plants that Gregor Mendel used to formulate
his Laws of Heredity.

KEY marriage line

= male ¢
. = male with trait {)

O = female <€— offspring line
‘ = female with trait

daughter son

._ ——O Parent generation

O—L O =
Lo0o OO [0 M~

Carl Nancy Lauri Claire Sue Al  Bernie

L Please Continue on the Next Page )
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April 29, 1996
Answer sheet
Part 1 - Human Inheritance

1. Is the trait represented by the darkened symbol dominant or recessive?

2. Using complete sentences describe how Mendel would have explained your
answer to question #1?

3. Describe all the possible genotypes of Bernie, his mother, his father, and his
brother, Al

N

. Using complete sentences explain how you determined your answer to question
#

( Please Continue on the Next Pagej
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. Part 11

Directions:
Base your answers to the following questions on the pedigree chart below
, and on your knowledge of biology. The pedigree traces the expression of a
- particular trait, represented by the darkened symbols, through three (3) generations.
Studies have shown that individuals with this trait are frequently male. The trait
rarely appears in females and only if the father also has the trait.

.'_ _O Parent generation

. OH O{m
JHANO O 5 gg.

Nick Rod Doug Lauri Carol Sue Ted Bruce

1. Is the gene for this trait dominant or recessive?

2. Is the gene for this trait carried on the X or Y chromosome?

3. Using complete sentences explain why the trait is more common in males than in

females?
C Please Continue on the Next Pagej
o
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4. Using coded symbols give the genotypes of the following family members?

Be sure to include your symbol for representing the genotypes you describe.
Symbols -

-~ Bruce-

Bruce's Father -

Bruce's Mother -

Mary -

5. If Doug marries a woman whose lacking the trait, but whose father has the trait,
what is the probability that they will have a son with the trait? What is the
probability of their daughters having the trait?

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



Human Inheritance - Scoring Rubric
Maximum score - 25 points

Part 1
- Question 1 - Recessive trait 1 point total
_ * Allow 1 point if the student selects the recessive trait

Question 2 - Mendel's explanation 2 points total

* Allow 2 points if the student uses complete sentences to explain that
parents in the F1 generation both lacked the trait, but must have had
hidden recessive unit factor for the trait since they had offspring with

- the trait,

* Allow 1 point if the student gives a correct explanation, but it is not in
complete sentences.

* No credit for an incorrect explanation even if it is written in complete

sentences.
. Question 3 - Family genotype S points total
* Allow 1 point for each correct genotype indicated (Note - 2 points may
be awarded for Al).
- Bernie Homozygous (pure) Recessive

- his mother Heterozygous (hybrid)
—~ - his father Heterozygous (hybrid)

- Al Homozygous (pure) Dominant
, and
- Heterozygous (hybrid)
Question 4 - Explanation for genotypes in #3 4 points total

* Allow 1 point for each of the following if they are included in the
student's explanation.
3 - Bernie must be pure since he shows the recessive trait
- Both parents must have been hybrid since the did not have the

trait but passed it to Bernie.

— - Al did not show the trait, but he may have received a dominant
from both parents or a dominant from one parent and a
recessive from the other.

* Allow 1 point if all correct Statements are written in complete
sentences.

- Part 2

Question 1 - Recessive trait 1 point total
* Allow 1 point if the student selects the recessive trait.

- Question 2 - X Chromosome 1 point total
_ * Allow 1 point if the student selects the X chromosome




April 29, 1996 2

Question 3 - Explanation of sex link 3 points total
* Allow 2 points if the student indicates knowledge that there is only one
(1) X chromosome in males and this allows a single recessive allele to

- be expressed.
* ‘Allow 1 point if the student indicates only partial knowledge of the
B above cause.
***Allow an additional 1 point if the student's explanation is written in
complete sentences.
* No credit if the explanation is incorrect even if it is written in complete
sentences.
Question 4 - Code and genotypes 7 points total
Code _ 3 points total
* Allow 1 point for each of the following accounted for in their code;
- male and female chromosome
- Trait only on the female chromosome
B - Dominant and recessive form of the gene
Sample of code
~ XN female chromosome - non trait
- ~ X0 - female chromosome - trait
~ Y chromosome
~ Genotypes 4 points total
* Allow 1 point for each correctly shown genotype using their code
> - Bruce - XnY
- Bruce's Father - XN Y
- Bruce's Mother - XN Xn
- Mary - Xn Xn
Question 5 - Probability 2 points total
B * Allow 2 points if the student indicates a probability of 50%, 1/2 , or
0.50 for both sons and daughters
* Allow 1 point the student indicates correct probability for only sons or
daughters
Highest possible score - 25 points
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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Student ID Scoring Form - Human Inheritance

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.

Part 1

1. Recessive Trait 0 1

2. Mendel's Explanation 0 1 2

3. Family Genotypes 0 1 2 3 5

4. Explanation 0 1 2 3

Part 2

1. Recessive Trait 0 1

2. X Chromosome 0 1

3. Explanation of Sex Link 0 1 2 3

4. Code 0 1 2 3
Genotypes 0 1 2 3 4

5. Probability 0 1 2

Total Score
Total possible score - 25 points

Student ID Scoring Form - Human Inheritance

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.

Part 1

1. Recessive Trait 0 1

2. Mendel's Explanation 0 1 2

3. Family Genotypes 0 1 2 3 5

4. Explanation 0 1 2 3

Part 2

1. Recessive Trait 0 1

2. X Chromosome 0 1

3. Explanation of Sex Link 0 1 2 3

4. Code 0 1 2 3
Genotypes 0 1 2 3 4

5. Probability 0 1 2

Total Score
Total possible score - 25 points




Student ID BIC —HIT - l Scoring Form - Human Inheritance

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.

Part 1
1. Recessive Trait 0
2. Mendel's Explanation 0 1 @
3. Family Genotypes 0 1 2 3 4 @
4. Explanation 0 1 2 @ 4
Part 2
1. Recessive Trait 0 @
2. X Chromosome 0 1
N\
3. Explanation of Sex Link 0 1 2 @
4. Code 0 1 2 3
Genotypes 0 1 2 3 @
5. Probability o 1 (3
Total Score 240%’5

Total possible score - 25 points

Student ID _BIC ~HT -2 Scoring Form - Human Inheritance

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.

{all.lteoissive_Trait @
@
2
2

2. Mendel's Explanation
3. Family Genotypes

b

o O o o

1
1
4. Explanation 1

Part 2
1. Recessive Trait

2. X Chromosome
3. Explanation of Sex Link
4. Code
Genotypes
5. Probability 0

Total Score 20 D‘}'5

Total possible score - 25boints

Oooooo

HHMH%




Student ID BIC —HT -3 Scoring Form - Human Inheritance

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.

{all.{tecissive Trait @
2. Mendel's Explanation 1 2

3. Family Genotypes D 2 3 4 5
4. Explanation 1 4

Part 2
. Recessive Trait

2. X Chromosome

N
w

fum—y
[—y

®

@;@7«: o/o@ @o@o

3. Explanation of Sex Link 1 2 3
4. Code 1 2 3
Genotypes 1 2 3 4
5. Probability 1 '2
Total Score 3 pts

Total possible score - 25 points

Student ID Scoring Form - Human Inheritance

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.

Part 1

1. Recessive Trait 0 1

2. Mendel's Explanation 0 1

3. Family Genotypes 0 1 2 3 4 5

4. Explanation 0 1 3 4

Part 2

1. Recessive Trait 0 1

2. X Chromosome 0 1

3. Explanation of Sex Link 0 1 2 3

4. Code 0 1 2 3
Genotypes 0 -1 2 3 4

5. Probability 0 1 2

Total Score
Total possible score - 25 points
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; Human Inheritance

Task: In this task you will analyze genetic characteristics from a family tree.

Part 1
- Directions ,
o Base your answers to the following questions on the pedigree chart below

and on your knowledge of biology. The pedigree traces the expression of a
particular trait, represented by the darkened symbol, through three (3) generations.
These generations are labeled Parent Generation, F 1, and F2 so that they
correspond to the generations of pea plants that Gregor Mendel used to formulate

his Laws of Heredity.
KEY marriage line
= male
. = male with trait O
- O = female 94— offspring line
‘ = female with trait

- daughter son
- .'_ _O Parent generation
vz p
~
i
. Q 7. | " F1
I ] Q ]
dd i F2
George : d .
p & (;31.' l\ Nancy Claire Sue Al Bernie? <
Lo J o e I B o ’“:/
- ‘ Please Continue on the Next Page '
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PIC- HT —j Answer sheet
Part 1 - Human Inheritance ‘

1. Is the trait represented by the darkened symbol dominant or recessive?

~ //\/) o
o Lo Coiore €

-

2. Using complete sentences describe how Mendel would have~exp1ained your
answer to question #1?

/ .r/./ /,x' (‘
Lo 26l cemiedk Aot gael o
"’ o~ '\‘
) 6// //Z//; Wil M//mt /éldé/if /J_,e" et /-'Ifa S,

) 4& él/&o m/ a&&%w % /éthc g,,.,f/;,;. /

/= e -
e - e : Tl e Lo .
R L it ey /...,V_,*}"‘ L e e

)

g 7
- ' ¥ e -
N i -y ) 54 i
Vb g
< P P F R £ ralliing

3. Describe all the possible genotypes of Bernie, his mother, his father, and his
brother, Al

o Lo vic decre precegaiire Al o220
Azz@g ¢c~fzzéém/ﬁ7"éa/@;2/ -

- zz ,
o 4 fi’&‘d L-me & % A’-& (/ /L}aﬁé" bl s%? 2N ﬁﬂ!:-f—'

4. Using complete sentences explain how you deterrmned your answer to question
N #3.

e E%;{f{f Ll ,/::4?(/ e siir giteesT Fo oo

“/J/ 7—-‘*2/ % - &7@/ T f"-'g / £ ” -’1’ % 7; .
B ‘ ¥ ’,‘:-’

N

e / e
; il LS T /‘ﬁ.ﬁ“ e L P

R T,
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BIiC-HT — Part II

Directions:
Base your answers to the following questions on the pedigree chart below
and on your knowledge of biology. The pedigree traces the expression of a
particular trait, represented by the darkened symbols, through three (3) generations.
— Studies have shown that individuals with this trait are frequently male. The trait
rarely appears in females and only if the father also has the trait.

< % g:arent generation
(Vv g

7_ fo f )/PY
es: oSy Nesung
BTN T

Nick Rod Dog’ Ij/lql/l;} ¥ ><¢ Carol Sue Ted Bruce

>><<1>< I A 4

1. Is the gene for this trait dominant or recessive?
— /g" g d e :1)—"6

2. Is the gene for this trait carried on the X or Y chromosome?

P
X s’“ﬁﬁﬁmx-c&g ey te €

3. Using complete sentences explain why the trait is more common in males than in
fernales?

.t ~ . e -
:}[ 7‘ - ?f ','h 2 7”1: U - . e %
e af SRer L e . & 2 - o .. K Lo P
el RN S irE, e SR S e RO N I
e - / &
A e A
PPN E L&l ) ot £ « T R

- . ; r ‘
SN S - S " L PR &P PN
, S IR i o ; . .- 3 P S
. e , Py -3 2% DA T
2 7
CJ
Pl

C Please Continue on the Next Pagej
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4. Using coded symbols give the genotypes of the following family members?
Be sure to include your symbol for re resenting ge en;yeg you descdb}
Symbols - X‘a N s iz ) :)/ /Zﬁw XA Y

k)

/
g B
- fadigt g T I
) :

2
L4

,&‘v"—*& Cj«:g, N

>
'y
v

- 4 - 4 Bruce- ,)(d\[/
ey X84

£ o
]
Their Mother - > >€

2 )
’ Their Father - 74 \/

5. If Doug marries a woman whose lacking the trait, but whose father has the trait,

what is the probability that they will have a son with the trait? What is the
probability of their daughters having the trait?

5 e logf e

7 Y
-/—M;‘:',é“._-f—/t-ﬁ i \ETTD e 5T -.f.../l:.«,:.g,/i_é(@y Z. ,,za,é:;v
s .

>
- ~ { St % R
*% CE st X q,.ﬁér—c:&a.‘u"f AT,

N P 0 e Bt e -

. A —

@ 7} . . P JY

o ; Yo NN N
(\.. ,"}( R >\ =4
_ }p E e
Wi X X
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Human Inheritance
Task: In this task you will analyze genetic characteristics from a family tree.

Part 1

Directions _

Base your answers to the following questions on the pedigree chart below
and on your knowledge of biology. The pedigree traces the expression of a
particular trait, represented by the darkened symbol, through three (3) generations.
These generations are labeled Parent Generation, F1, and F2 so that they
correspond to the generations of pea plants that Gregor Mendel used to formulate
his Laws of Heredity.

KEY marriage line + 2 ,~7/
= male e \/ ¢
B - e vitn traitY ¥ O

. | YY XA
Q = female x 7L <@— offspring line
‘ = female with trait Xﬁ s \/

A

daughter son

._—Q Parent generation
XX

o1 éI &1
100 58 D R

George Carl Nancy Lauri Claire Sue Al Bernie

/ Mn Nh

C Please Continue on the Next Page )
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Ric-HIT -2 Answer sheet
Part 1 - Human Inheritance

1. Is the trait represented by the darkened symbol dominant or recessive?

%),P CESSIVE

2. Using complete sentences describe how Mendel would have explained your
answer to question #1?

ﬂE Lrait J%A;/Ec:/ /jicjﬁclltﬂ [nra 3&&5@9‘0:\/

S o MEA/p/E [ _would have calle) ,+ YECESSiveE
. fﬂMlZ’g's Ive  Morme/ Raresmte had ch ldyew
‘Ul"flL mg +V'4-f 'l‘.

W

. Describe all the possible genotypes of Bernie, his mother, his father, and his
brother, Al.

BErvi/:‘-.— ,Anmn_i-,vgouj Y € VE, -~ 5.

.&{ALC - /)E"Lifrigy&:nwc -+ /4/ "'/')F“/'Era;/v%m.

F AN

. Using complete sentences explain how you determined your answer to question

1 used Li-ﬁfgrd‘ /o 640:..1 /) lés an 33
ta Lo ch LPes OA/M Aacl 7ZUL¢/) Zined,

ﬂe Qﬂgrs 4ac[ ong déd'a.gé,, é N and n_.

C Please Continue on the Next Pagej
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Rio-HT -2 Part II
Directions:
Base your answers to the following questions on the pedigree chart below
and on your knowledge of biology. The pedigree traces the expression of a
particular trait, represented by the darkened symbols, through three (3) generations.
ol Studies have shown that individuals with this trait are frequently male. The trait
rarely appears in females and only if the father also has the trait.

- " _O Parent generation
Y XK

3

O &Lk
RN T

Nick Rod Doug Lauri Bg?%{ Carol Sue Ted Bruce

XY

1. Is the gene for this trait dominant or recessive?

— rECESS Ve

2. Is the gene for this trait carried on the X or Y chromosome?
X

3. Using complete sentences explain why the trait is more common in males than in
females?

- Mqll:s have aon: X and V c/\roh«mSOME' KlaL

fgmgjgg thgf Aaw; Two X.

- C Please Continue on the Next Pagej
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4. Using coded symbols give the genotypes of the following family members?
Be sure to include your symbol for representing the genotypes you describe.

Symbols - X X° Lemnle XY pnle
<+ Bruce - ><‘\/

e e

Their Mother -

XX
"7 Their Father - % \f

5. If Doug marries a woman whose lacking the trait, but whose father has the trait,
what is the probability that they will have a son with the trait? What is the
probability of their daughters having the trait?

Jhere ;s A 3604 Choncr That The Son Lodl
Gt i'/-/, but Nitthe f,‘/ﬁ..u(fiA'?Lﬂr',
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Human Inheritance
Task: In this task you will analyze genetic characteristics from a family tree.

Part 1

Directions ,

" ¥ Base your answers to the following questions on the pedigree chart below
and on your knowledge of biology. The pedigree traces the expression of a
particular trait, represented by the darkened symbol, through three (3) generations.
These generations are labeled Parent Generation, F 1, and F2 so that they

correspond to the generations of pea plants that Gregor Mendel used to formulate
his Laws of Heredity.

KEY marriage line | 7 /
= male ‘ ;)VJ

. = male with trait C

O = female <4 offspring line
‘ = female with trait

daughter son

.— _CR Parent generation

[RNAN
%
O~ * F1
]
O O B
George

Carl Nancy Lauri Claire Sue Al Bernie

NW 4 / N ﬁr\n

C Please Continue on the Next Pagej

NYS Alternative Assessment in Science Project

Copyright, April 1996
NSF Grant ¥MDR-5154506 The State University of New York

The State Education Department
Albany, New York 12234




April 30, 1996 2

. (T _ Answer sheet
Bic ~HI -3 Part 1 - Human Inheritance

1. Is the trait represented by the darkened symbol dominant or recessive?

@Q.g&mim

2. Using complete sentences describe how Mendel would have explained your
answer to question #1?

Snelz,

3. Describe all the possible genotypes of Bernie, his mother, his father, and his
brother, Al.

4. Usmg complete sentences explain how you determined your answer to question

J

C Please Continue on the Next Page)
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BiC-HT -3 Part II -
Directions:
Base your answers to the following questions on the pedigree chart below
and on your knowledge of biology. The pedigree traces the expression of a
- particular trait, represented by the darkened symbols, through three (3) generations.
“~  Studies have shown that individuals with this trait are frequently male. The trait
rarely appears in females and only if the father also has the trait..

: .— _—O Parent generation

P\ |
HENO OO0 W M-
~  Nick Rod Doug Lauri Mary Carol, Sue Ted Bruce
ALLEY VAV YN %
1. Is the gene for this trait dominant or recessive?
- in We in

2. Is the gene for this trait carried on the X or Y chromosome?

2N

3. Using complete sentences explain why the trait is more common in males than in
females?

@g&aﬂm&ﬂam[&f
— | U

( Please Continue on the Next Pagej
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Liv 4. Using coded symbols give the genotypes of the following family members?
- Be sure to include your symbol for representing the genotypes you describe.

Symbols - N ymma[ ﬁ h — JfpClsacc<. /’l/&a”“'/’%@ce,

+ Bruce - /8) A
& e
Their Mother - /\/

7 Their Father - N

5. If Doug marries a woman whose lacking the trait, but whose father has the trait,
what is the probability that they will have a son with the trait? What is the
probability of their daughters having the trait?

giﬁﬂﬂ mb—.ﬁz' %*JM‘HJ;@&DLJA dﬁ
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Grade:

Content:

Format:
Purpose:
Skills:

Time:

Materials:

Seasonal Changes
Task Information

Biology

MST Framework -  Standard 4 - The living Environment
Regents Biology - Unit IT - Maintenance in Living things
Topic V - Regulation

Unit VII - Ecology
Paper/pencil
The student will interpret data on plant blooming patterns.
Primary: Interpreting data
Secondary Inferring & Generalizing

15 minutes

test sheets

Preparation: none

Safety:

none

Extensions/Modifications: none

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

April 29, 1996

Copyright, April 1996
The State University of New York

The State Education Department
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Seasonal Changes

‘Task: At this station, you will be interpreting seasonal data concerning the
blossoming pattern of certain plants.
Directions
1. Read the information below which describes data collected for a scientific
experiment.
2. When you are finished, answer questions 1 through 3 on your answer sheet.
THE EXPERIMENT

Each year, students in the biolo
keep wildlife journals. One of the
seasonal changes in the
about three different plan
pooled and recorded in chart form. It seem
when dandelions, Trout lily,

school.

The chart below sho

area influence

plant and animal
t species was taken from

gy classes at a local high school are required to
necessary observations is a record of how
populations. Information
the last four years of journals,
s that each spring, students recorded

and violets blossomed in the nature area adjacent to the

Flower Key
Symbol Flower Name
@ Dandelion
J Trout Lily
Y Violet

ws when students recor

ded the appearance of flowers for

the above species over a three year period. Dandelion information for year four has
been omitted.
Years | Early | Late Early | Late Early | Late Early | Late
March | March | April April May May June June
Year 1 Y %J @% @% @y @, | @
Year 2 $~J @$J @$J @$J @$_
Year 3 % @$J @$J @y @y
Year 4 & J $ J $ J & J & ¢
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Answer_ Sheet

1. Study the flowering times for the Trout Lily, and Violet on the chart. Using
complete sentences, describe four patterns you detect.

2. In year four, the dandelion bloom was not recorded. On the chart, draw in
what you predict the data would have been had it been recorded. Use the
dandelion symbol. Explain your reasoning for the dandelion data you predicted,
using complete sentences.

C Please Continue on the Next Page )
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Answer Sheet

3. Using complete sentences. describe
differences in the time of flowering

two (2) factors that may have caused the
from one year to the next?

3
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Seasonal Changes - Scoring Rubric
Maximum score - 11 points

Question 1 Blooming Patterns S points total
* Allow one point for each of the correct patterns up to 4 points.

Samples of acceptable patterns

- Trout lilies & violets start to flower at the same time
- Violets have a longer flowering period than trout lilies
- The flowering time of both is not at the same time each year.
* Allow 1 point if all the correct statements are written in complete
sentences.
* No credit should be given if statements are incorrect even if they are in
complete sentences.

Question 2 Fourth year dandelion bloom 3 points total

Prediction 1 point total
* Allow 1 point for completing he chart indicating start in late April and
continuing through late June

Explanation 2 points total
* Allow 2 points an explanation based on the data using complete
sentences.

Sample explanation

- The dandelions were always blossoming one time period before
the violets and trout lilies in the first three (3) years.
* Allow 1 point for an explanation based on the data, but not written in
complete sentences. '
* No credit for an incorrect explanation even if it is written in complete

sentences.

Question 3 Factor that affect flowering time 3 points total
* Allow 2 points if the student describes two (2) acceptable
environmental factors
* Allow 1 point if the student describes one (1) environmental factor

**kx Allow 1 point if all of the correct factors are written in complete sentences.

* No credit for inappropriate environmental factors even if they are
written in complete sentences,

Highest possible Score - 11 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 - Seasonal Changes
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.

L. Patterns identified 0 1 2 3 4 5
2 Dandelion bloom - 4th year

Prediction 0 1

Explanation 0 1 2
3. Environmental factors 0 1 2 3

Total Score
Total possible score 11 points

Student ID Scoring Form - Seasonal Changes
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.

L. Patterns identified 0 1 2 3 4 5
2. Dandelion bloom - 4th year

Prediction 0 1

Explanation 0 1 2
3. Environmental factors 0 1 2 3

Total Score
Total possible score 11 points

Student ID Scoring Form - Seasonal Changes
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. Patterns identified 0 1 2 3 4 5
2. Dandelion bloom - 4th year

Prediction 0 1

Explanation 0 1 2
3. Environmental factors 0 1 2 3

Total Score
Total possible score 11 points




Student ID _Bi0 - SC — | Scoring Form - Seasonal Changes
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.

L. Patterns identified 0 1 2 .3 4 @
2 Dandelion bloom - 4th year

Prediction 0 @

Explanation 0 1 @
3. Environmental factors 0 1 2 @

Total Score U ptsS
Total possible score 11 points

Student ID _ Dy C-oC -2 Scoring Form - Seasonal Changes
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. Patterns identified 0 1 2 3 (@ s
2. Dandelion bloom - 4th year

Prediction /0) 1
Explanation té 1 2
3. Environmental factors 0 1 2 @
Total Score 1ok
| Total possible score 11 points
Student ID _BIC ~ 5S¢ —3 Scoring Form - Seasona] Changes

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. Patterns identified 0 1 @ 3 4 5
2. Dandelion bloom - 4th year

Prediction @ 1

Explanation o (T 2
3. Environmental factors 0 @ 3

2
Total Score LV( O"TS
Total possible score 11 points
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May 5, 1996 1

Seasonal Changes

Task: At this station, you will be interpreting seasonal data concerning the

blossoming pattern of certain plants.

Directions

1. Read the information below which describes data collected for a scientific / [
€xperiment.

2. When you are finished, answer questions 1 through 3 on your answer sheet. //
THE EXPERIMENT

Each year, students in the biology classes at a local high school are required to
keep wildlife journals. One of the necessary observations is a record of how
seasonal changes in the area influence plant and animal populations. Information
about three different plant species was taken from the last four years of journals,
pooled and recorded in chart form. It seems that each spring, students recorded
when dandelions, Trout lily, and violets blossomed in the nature area adjacent to the
school.

Flower Key
Symbol Flower Name
® Dandelion
J Trout Lily
8 Violet

The chart below shows when students recorded the appearance of flowers for
the above species over a three year period. Dandelion information for year four has
been omitted.

Y | e | i | gt | e | Sy | e [ ey ] T
Year | Pa|%2,%,% @5 [0, | @
Year2 P0|%2,|%e %5, | @
Year 3 % @$J ®$J ®2 | @4
Year 4 t % %, & S (S

( Please Continue on the Next Pagej
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_ B‘(‘)’ >C ’ Answer Sheet ’

1. Study the flowering times for the Trout Lily, and Violet on the chart. Using
complete seéntences, describe four patterns you detect.

- w_% /Z;;ZQ %M M i;f__;g';,p o l{_f:;{ o

— "“"'f"f‘"
A AL Ll .

ey ‘ ] /// £ A
Mzw Ll ¥, %@&Mf 20 / Lt

. ‘ i
. AN AN rE
bt pof 4K L5

2. In year four, the dandelion bloom was not recorded. On the chart, draw in
what you predict the data would have been had it beep recorded. Use the

dandelion symbol. Explain your reasoning for the dandelion data you predicted,
using complete sentences,

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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-

May 5, 1996

3. Using complete sentences, describe two (2) factors that may have caused the

differences in the time of flowering from one year to the next?

s /\ v
A%V, MA(LJG/ C tgpottT %

a
f, Hw ’.r"\‘ ,A‘/Q/i:- i : 4 e

; f—{.{f,t AN, iy S
L ] "‘“,' e ,‘ f“ e ~§ y i " !_‘ Li‘ - -
Wﬂﬁ@& LR A f AT & oy " S WA S A4

£ "
< 3 . . _{ 5 ' P R 7'-.«::.,.: .
£ Ll ”#_F'f’ S S #§i 87 T' real At s
"
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Seasonal Changes

qz. -—SC/’l

At this station, you will be Interpreting seasonal data concerning the
blossoming pattern of certain plants.

ask:

-
———

Dlrectmns A
l. Read the information below which describes data collected for a scientific '7
experiment. /

Flower Key
Symbo] Flower Name
® Dandelion
J Trout Lily
2 Violet

The chart below shows when Students recorded the appearance of flowers for
the above Species over a three year period. Dandelion information for year four has
been omitted.

15 | Mg | v, | B sl | oy [ L2 T, | L€
Vear 'y [®s ® % |85 [0, | @
Year2 ) | ®s, s %3, @
Year 3 g |®s, %3, @5 | 8,
Year 4 Pul® ] 2 %, [Ps %,
Please Continue on the Next Page
o ;:nwms:m“é g?mw i
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March 7, 1996 2

ANSWER SHEET

1. Study the flowering times for the Trout Lily, and Violet on the chart, Using
complete sentences, describe four patterns you detect.

SURINTS (Vs NS Vo T oout - by
amd. by "\JMQ‘PD,(Q’\ \Vlm.@ﬁ?\%
i \
mﬁ@fmn, at *he MO
= Ao bt ~DOxN Dok,
a NV ST VS TS YW A
LD 1Y ;6:{01\ mﬁ)\v ald - W Q&m.

\-L WNQQ; = Y Lj ,.mﬂd @% QP,P&ZLQLA
A D ot Mo arnd

. Sonted gkl
o, Q.UIN‘U. im&q LA O, SIS

%m"(\% ‘\_&}K\%&f\ o +8M WA\ N
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ANSWER SHEET

3. Name two (2) factors may have caused the differences in the time of flowering
from one year to the next?

NYS Alternative Science Assessment Project ' Copyright 1993
NSF Grant #MDR-9154506 The University of the State of New York
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May 5, 1996 1

Seasonal Changes
Task: At this station, you will be interpreting seasonal data concerning the
blossoming pattern of certain plants.

— Directions _
- 1. Read the information below which describes data collected for a scientific /’7[/
experiment. i
B 2. When you are finished, answer questions 1 through 3 on your answer sheet.
THE EXPERIMENT

- about three different plant species was taken from the last four years of journals,
pooled and recorded in chart form. It seems that each spring, students recorded
when dandelions, Trout lily, and violets blossomed in the nature area adjacent to the

school.
Flower Key
- Symbol Flower Name
@ Dandelion
) J Trout Lily
g Violet

The chart below shows when students recorded the appearance of flowers for
the above species over a three year period. Dandelion information for year four has

- been omitted.
0 v | | e [ s |y | e | T | T
Year IR IAIENE
Year2 Pi %%, %5 | @
o | Years Py |®s,)®s | @y | @y
Year 4 P8 (B, Py 2

C Please Continue on the Next Pagej
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May 5, 1996 2
_ Answer Sheet

1. Study the flowering times for the Trout Lily, and Violet on the chart. Using
complete sentences, describe four patterns you detect

B uigioy =

_ J "f’f—:;_/\pga ﬂ\m) Lj"é e @ &ﬂumué/

2. In year four, the dandelion bloom was not recorded. On the chart, draw in
what you predict the data would have been had it been recorded. Use the

2 MQ;BO‘LQ_LL@@ZLﬁ&H@:LZ
<\ b Jha i it Lades 77

P et
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RIO-3C-5 Answer Sheet

3. Using complete sentences. describe two (2) factors that may have caused the
Im one year to the next?

differences in the time of flowering fro

3
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Subject:

Content:

Format:

Purpose:

Skills:

Time:

Testing a New Drug 1 o

Task Information

Biology

MST Framework Reference:

Standard 4 - Science: The Human Organism

Standard 1 - Analysis, Inquiry, & Design: Scientific Inquiry

Regents Biology Syllabus: Unit I1I: Topic ILB.1.a

Variance Biology Program Guide: Energy, Matter and Organization:
Transport

Paper/Pencil: individual or cooperative group

To establish the conditions under which a new experimental drug will
be tested.

Primary: Hypothesizing, Controlling variables
Secondary: Predicting, Communicating

20 - 35 min.

Materials: Paper for rough copies, pencils, pens

Preparation:

Safety:

This activity can be done independently by students or in cooperative
groups.

The students should be encouraged to be as original as possible in their
write up. Emphasize that the students are to act out the role of the
chief research scientist and to write the explanations as a report going
to a committee for approval. Therefore, it is important that the
responses be detailed, and very clear in their meanings.

N/A

Extensions/Modification:

As an extension to this assessment, students could form committees to
read each others report and to grant, or not to grant, approval for the
implementation of the test design. |

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 30, 1996 1

Testing a New Drug
Task: At this station, you will be establishing the conditions under which a
new experimental drug will be tested.

" Background

The drug ALAMAIN has been developed by the Gentronic Drug Company
to lower blood pressure in people whose blood pressure is too high. The drug
has been thoroughly tested on animals with positive results. The Gentronic Drug
Company feels it is now time for the drug to be tested on humans, and have
contacted the Human Improvement Laboratory to do the testing.

Directions

As chief research scientist at the Human Improvement Laboratory (HIL) you
have been assigned the task of developing the human testing program for the
new high blood pressure drug Alamain. You and your assistants are to confer
on the experimental design of this testing program, and to write a report
outlining the program. The report is to be submitted to the chairperson of the
HIL Drug-Testing Committee for approval. Complete the following sections as
you would included them in your report.

L. Using complete sentences state the hypothesis to be tested.

2. A.  How many people will be included in the experimental and the control

groups.

B. Using complete sentences explain your answer.

( Please Continue on the Next Page )
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3. Since there are several contributing factors that can affect high blood
pressure, list five factors that will be kept constant between the experimental and
the control groups.

2

4. Based on the factors list in Question 3, using complete sentences explain why
certain criteria need to be used in choosing the participants in this study.

5. Once the list of participants has been created, using complete sentences explain
how they will be selected to be a member of either the experimental or the
control group.

L Please Continue on the Next Pagej

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 30, 1996 3
- 6. Using complete sentences, explain the characteristics of what must be given to
the control group in place of the experimental drug to act as a placebo, and why
the participants should be given this substance. Note: The drug Alamain is to
be developed as a pill to be taken orally with water.

7. Using complete sentences, suggest how often the drug is to be administered to
. the experimental group, and the placebo to the control group.

8. Using complete sentences, explain what measurements and/or tests will be made
on the experimental and control groups to judge the efficiency of Alamain, and
— how often the measurements and/or tests will be taken.

9. Using complete sentences, explain what criteria will be used to indicate the
- success or failure of the drug Alamain to reduce high blood pressure in humans.

o NYS Alternative Assessment in Science Project Copyright, April 1996
NSF Grant #MDR-9154506 The State University of New York
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Testing A New Drug - Scoring Rubric

Maximum Score - 29 points

Question 1. : 4 points total
Criteria:

* Allow 4 points if the student states a hypothesis that identifies a variable, expected

effect/change, and directionality of effect. -
le of acceptable :
- Alamain lowers the blood pressure in humans with high blood pressure.

Allow 3 pints if the stated hypothesis includes only 2 of the factors above.
Allow 2 points if the stated hypothesis includes only 1 of the factors above.

* No credit if the stated hypothesis includes none of the factors above even if it is in
complete sentences.

*** Deduct 1 point if the answer includes at least one of the above factors, but is not in

complete sentences

Question 2 4 points total
Criteria:
* Allow 4 points if the student states these factors:
- anequal number in the experimental and control groups,
- anumber between 50 and 1000 is suggested, but the teacher should decide
if the chosen number is acceptable.
- an adequate explanation why the particular number was chosen.
Sample of acceptable response:
- The number 50 was chosen since it will average out any variations not
controlled for in the experimental design.
- The number 100 was chosen since it is a large enough number to eliminate
any uncontrolled variables, but not too large as to be unmanageable.
- Any other explanation that is determined by the teacher to be appropriate.
* Allow 3 points if the student states only two of the above factors.
* Allow 2 points if the student states only one of the above factors.
*  No credit if the student states none of the above factors.
*** Deduct 1 point if the answer includes at least one of the above factors, but is not in
complete sentences

Question 3. S points total
Criteria:
* Allow 1 point for each of the five factors listed that can be associated with causing
high blood pressure.
1 1 n not limi :

age, smoker or nonsmoker, sex, present blood pressure, diet, stress, amount
of daily exercise, percent body fat, weight, family history, daily or weekly
alcohol consumption, cholesterol level, plus any other factor deemed
appropriate by the teacher.

Question 4. 2 points total
Criteria:

* Allow 2 points for an explanation that all of the participants should be matched as
closely as possible to the factors listed in Question 3 to reduce the variation between
participants gr that the participants start out as similar as possible so no other
variable could be affecting the blood pressure.

Allow 1 point for a correct explanation, but nit written in complete sentences.

*  Nocredit for an incorrect response even if it is in complete sentences.

NYS Alternative Assessment in Science Project Copyright, April 1996
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April 30, 1996 2

Question 5. 2 points total
Criteria:
*  Allow 2 points for stating or describing that random sampling must be used.
Statement should be written in complete sentences.
* Allow 1 point for a correct statement, but not in complete sentences.
* No credit for an incorrect response even if it is in complete sentences.

Question 6. 3 points total
Criteria:

* Allow 3 points if the student states that a harmless substance be made into a pill with
the same size and shape as the experimental pill, and this would be done to make
sure the participants would not know if they were given the drug or not.

* Allow 2 points if only one of the above is stated.

*** Deduct 1 point if the answer includes at least one of the above factors, but is not in
complete sentences
*  No credit for an incorrect response even if it is in complete sentences.

Question 7. 2 points total
Criteria:

* Allow 2 points if the student states that the experimental and placebo pills should be
administered to the participants on a regular basis (once a day, once a week, every
two weeks, etc.).

Allow 1 point for a correct statement, but not in complete sentences
No credit for an incorrect statement even if it is in complete sentences.

Question 8. 4 points total
Criteria:
* Allow 4 points for stating the following measurements/tests/observations:
- measurement of blood pressure.
- the measurement should be done on a regular basis.(Once a day, once a
week, every two weeks, etc.).
- tests or observations to measure harmful side effects.
* Allow 3 points if the student states any two of the above items.
* Allow 2 points if the student states only one of the above items.
*** Deduct 1 point if the answer includes at least one of the above factors, but is not in
complete sentences
* No credit for an incorrect response even if it is in complete sentences.

Question 9. 3 points total
Criteria:
* Allow 3 points for stating these criteria or observations:
- the drug is successful if it lowered the blood pressure of the experimental
group
- there were no harmful side effects
Allow 2 points if the student states only one of the above items.
*** Deduct 1 point if the answer includes at least one of the above factors, but is not in
complete sentences
* No credit for an incorrect response even if it is in complete sentences.

Highest Possible Score - 29 points
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Student ID: Testing A New Drug - Scoring Form
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. Stating a hypothesis 0 1 2 3 4

2. Size of control and

experimental groups 0 1 2 3
3. Listing contributing factors 0 1 2 3 5
4. Explanation of need for criteria 0 1 2
S. Selection of participants 0 1 2
6. Identifying characteristics of
the placebo 0 1 2 3
7. Establish a timetable for administering
the drug 0 1 2
8. Explaining measurements,
tests, observations 0 1 2 3 4

9. Explaining the criteria for
the drug's success 0 1 2 3

Total Points:
Total possible score - 29 points




Student ID: _DIO - ND - | Testing A New Drug - Scoring Form

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. Stating a hypothesis 0

2. Size of control and
experimental groups

. Listing contributing factors

3
4. Explanation of need for criteria
5. Selection of participants

6

. Identifying characteristics of
the placebo 0

- 7. Establish a timetable for administering
the drug 0

- 8. Explaining measurements,
tests, observations 0

9. Explaining the criteria for
the drug's success 0

e Total Points:
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Total possible score - 29 pomts
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Py Testing a New Drug
Q/ Task: At this station, you will be establishing the conditions under which a
4q new experimental drug will be tested.
~ "Background

The drug ALAMAIN has been developed by the Gentronic Drug Company
to lower blood pressure in people whose blood pressure is too high. The drug
has been thoroughly tested on animals with positive results. The Gentronic Drug
Company feels it is now time for the drug to be tested on humans, and have
contacted the Human Improvement Laboratory to do the testing.

Directions

— As chief research scientist at the Human Improvement Laboratory (HIL) you
have been assigned the task of developing the human testing program for the
new high blood pressure drug Alamain. You and your assistants are to confer
on the experimental design of this testing program, and to write a report
outlining the program. The report is to be submitted to the chairperson of the
HIL Drug-Testing Committee for approval. Complete the following sections as

- you would included them in your report.

L. Using complete sentences state the hypothesis to be tested.
ALAMA N WLl e  Socesspuc o L oWERING THE

BLOD PoesmE (N pomAap S

2. A.  How many people will be included in the experimental and the control
groups.
F 0 iw EACh.
B. Using complete sentences explain your answer.
- This  _weuld  give cwougl A gé{t The

X oJ
L oruss OI Cl’\@w\(rr’— <2 invce JC .

TN
Be-3

— ( Please Continue on the Next Pagej
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3. Since there are several contributing factors that can affect high blood
pressure, list five factors that will be kept constant between the experimental and
the control groups.

L weold heve to Pre ¥e paple (nb  calecaes, m

[4)
'ptm&(_zi: (‘accl wciGH'/ ete. T'LM\ T wwu> see  hew b
C\-CQC{"&“J eocih Mm %\br\ L gm{o[ J:AM = i bl

be oble b J=lo 4o abraé u/a o problom.

4. Based on the factors list in Question 3, using complete sentences explain why
certain criteria need to be used in choosing the participants in this study.

{—F]r’ ﬂalej,wu'e.s U\)'U-wu i’\ax,—e‘i/o be ujw-oe/m 1o

&Mm iDcvgo/e l/k‘H/be @ c[.m/weuﬁ'
%chu_,jng

5. Once the list of participants has been created, using complete sentences explain
how they will be selected to be a member of either the experimental or the
control group.

Tz;—:wgﬂg j"""”" (‘/}V)'CL ﬂew\ b}b A”#Mi PASS -~

C Please Continue on the Next Page )
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AV RN AN A May 1, 1605
6. Using complete sentences, explain the characteristics of what must be given t0 X\
the control group in place of the experimental drug to act as a placgbo, and why
the participants should be given this substance. Note: The drug Allamain is to
be developed as a pill to be taken orally with water.

1 Dl ce b gjou,(c’ /gf/j_ {J,” He. samme os L.
real thiny fot it pet 5 ;6:0//7 in it T w(v/l
majca ,-»L 5‘0_'7'1&&—[— Ao _one. ﬂ’_a/7, IQLQM

;S ge : Lias —ﬁL f&l_(:{f’b-q‘
v J J

- 7. Using complete sentences, suggest how often the drug is to be administered to
the experimental group, and the placebo to the control group.

BeoH grevgeo icold U?ﬂ‘- e ?g,‘zz o e g:‘; e

8. Using complete sentences, explain what measurements and/or tests will be made
on the experimental and control groups to Judge the efficiency of Alamain, and
how often the measurements and/or tests will be taken.

e M checl The; A/L"'&'Da Fie ssue re ouA-Q Aeaw"/—‘
PZZ‘}Z, ot L&&s—/— once < doi . s f woAd Cych/g
fosee il thoy LI gocd Dy

- 9. Using complete sentences, explain what criteria will be used to indicate the
success or failure of the drug Alamain to reduce high blood pressure in humans.

T wilf Aecils L M p&/j LS Successhi |
oV  pet 11% heas [+ /uz.[ﬂeo/( éac4 J2U4r.
TLe 0&057 egh i Encd i AL,/W/M Y. Q; Loner
“‘/‘)h’ f%é/ Arel ey e s cvgy A p G
_be WmlL)L’/f Gy CL&G—(V\._ i "
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Student ID: _ D/C- ND -Z Testing A New Drug - Scoring Form
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. Stating a hypothesis 0 1 2 @ 4
2. Size of control and

experimental groups 0 1 2 @ 4
3. Listing contributing factors 0 1 2 3 4 6
4. Explanation of need for criteria @ 1 2
5. Selection of participants 0 @ 2
6. Identifying characteristics of \

the placebo @ 1 2 3
7. Establish a timetable for administering

the drug 0 1 @
8. Explaining measurements,

tests, observations 0 1 2 @ 4
9. Explaining the criteria for ‘

the drug's success 0 1 @ 3

Total Points: 9 @t)/

Total possible score - 29 points !
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Testing a New Drug

, q Task: At this station, you will be establishing the conditions under which a
| e new experimental drug will be tested.

7 Background
yz The drug ALAMAIN has been developed by the Gentronic Drug Company
to lower blood pressure in people whose blood pressure is too high. The drug
has been thoroughly tested on animals with positive results. The Gentronic Drug
_ Company feels it is now time for the drug to be tested on humans, and have
contacted the Human Improvement Laboratory to do the testing.
Directions
_ As chief research scientist at the Human Improvement Laboratory (HIL) you
have been assigned the task of developing the human testing program for the
new high blood pressure drug Alamain. You and your assistants are to confer
on the experimental design of this testing program, and to write a report
outlining the program. The report is to be submitted to the chairperson of the
HIL Drug-Testing Committee for approval. Complete the following sections as
- you would included them in your report.

o

1. Using complete sentences state the hypothesis to be tested.

/4

2. A.  How many people will be included in the experimental and the control
groups.

P S L e g e -
/ &L ,4{-:5.":- Vol -t;,f:;

—_ g

B. Using complete sentences explain your answer.
e

— ( Please Continue on the Next Pagej
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May 1, 1996 2
3. Since there are several contributing factors that can affect high blood
pressure, list five factors that will be kept constant between the experimental and

4. Based on the factors list in Question 3, using complete sentences explain why
certain criteria need to be used in choosing the participants in ?‘study.

ff’? - i 4
B tre Lo  Hoimey

iaf"/jié %@M zin,*z%,«.a,f’

5. Once the list of participants has been created, using complete sentences explain

how they will be selected to be a member of either the experimental or the
control group.

S rE "”/ 4{{?{2‘2{—7 /‘? ,@Zj s .;:A;--&. £ f; st é~5 £
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6. Using complete sentences, explain the characteristics of what must be given to
the control group in place of the experimental drug to act as a placebo, and why
the participants should be given this substance. Note: The drug Alamain is to
be developed as a pill to be taken orally with water.

>

/ .,/‘l'{/ﬁl/ ol

7. Using complete sentences, suggest how often the drug is to be administered to
the experimental group, and the placebo to the control group.

s

8. Using complete sentences, explain what measurements and/or tests will be made
on the experimental and control groups to Judge the efficiency of Alamain, and
how often the measurements and/or tests will be taken.

r & 7

9. Using complete sentences, explain what criteria will be used to indicate the

success or failure of the drug A]amain’tg_ redugce high blood pressure in humans.

,
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w
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Student ID: _5I0 -ND -3 Testing A New Drug - Scoring Form
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. Stating a hypothesis

2. Size of control and
experimental groups

. Listing contributing factors
Explanation of need for criteria

0
| 0
0
Selection of participants @
@
0
0
0

. Identifying characteristics of
the placebo

7. Establish a timetable for administering
the drug

8. Explaining measurements,
tests, observations

9. Explaining the criteria for

the drug's success 2

3
Total Points: Ci ﬁ/' S
Total possible score - 29 pé»ints
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May 1, 1996 1

Testing a New Drug
Task: At this station, you will be establishing the conditions under which a
new experimental drug will be tested.

Background
The drug ALAMAIN has been developed by the Gentronic Drug Company
to lower blood pressure in people whose blood pressure is too high. The drug
has been thoroughly tested on animals with positive results. The Gentronic Drug
Company feels it is now time for the drug to be tested on humans, and have
contacted the Human Improvement Laboratory to do the testing.
Directions
As chief research scientist at the Human Improvement Laboratory (HIL) you
have been assigned the task of developing the human testing program for the
new high blood pressure drug Alamain. You and your assistants are to confer
on the experimental design of this testing program, and to write a report
outlining the program. The report is to be submitted to the chairperson of the
HIL Drug-Testing Committee for approval. Complete the following sections as
you would included them in your report.

L. Using complete sentences state the hypothesis to be tested.
: 4 . . ) O:Z/(,V\Q/ :

\

2. A.  How many people will be included in the experimental and the control

groups.
/O

B. Using complete sentences ¢xp1ajp your answer.
B [07&%{‘@ z/u{jcg jw/\. W
_gq,ai' ! 7L@&MW_M52{‘ -

Vs
(LAY z

' Please Continue on the Next Page j

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



BIC —ND O

May 1, 1996 2
3. Since there are several contributing factors that can affect high blood
pressure, list five factors that will be kept constant between the experimental and

the control groups. ( 9)
pemts cp dple Lol
2 \ A Al
quw ' 0 C[cr) \'f‘ /<4/L§L/J 4«&.«) \)U"{N\,Qd y
ad Voo p Mo ponpand? conhant

4. Based on the factors list in Question 3, using complete sentences explain why
certain criteria need to be used in choosing the participants in this study.

ya

5. Once the list of participants has been created, using complete sentences explain

how they will be selected to be a member of either the experimental or the
control group.

( Please Continue on the Next Page )
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-ND ~6.§ Using complete sentences, explain the characteristics of what must be given to

the control group in place of the experimental drug to act as a placebo, and why
the participants should be given this substance. Note: The drig Alamain is to
be developed as a pill to be taken orally with water.

ﬂjﬂ&_@‘mﬂw /IU’D\AXOQ cmju n}ﬂl/ /,fmﬁfL
/7

7. Using complete sentences, suggest how often the drug is to be administered to
the experimental group, and the placebo to the control group.

Q“gifé (%ZX et Qo Jdon t hano Law i,

8. Using complete sentences, explain what measurements and/or tests will be made
on the experimental and control groups to judge the efficiency of Alamain, and
how often the measurements and/or tests will be taken.

9. Using complete sentences, explain what criteria will be used to indicate the
success or failure of the drug Alamain to reduce high blood pressure in humans.

“He ,/Leﬂﬂw Il POw, oeut dawn
A nek Ko o, S AnF ol od D

——

J
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April 29, 1996

Water Regulation

Task Information

Subject: Biology

Content:
* MST Framework - Standard 4 - The living environment
* Regents Biology Syllabus - Unit IT - Maintenance in living thing

Format: Paper/Pencil

Purpose: To interpret graphical data about cells in different solutions.

Skills:
Primary: Observing, Interpreting data
Secondary: Generalizing/Inferring, Predicting

Time: 20 - 30 Minutes
Materials: Task Sheet
Preparation: None
Safety: N/A

Extensions/Modifications: None

NYS Alternative Assessment in Science Project Copyright, April 1996
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April 30, 1996

1

Water Regulation

Task: At this station, you will be interpreting data presented in graphs.

Background

Paramecia are found in stagnant pond water. Excess water is regularly removed from these
organisms by the pumping action of contractile vacuoles. Paramecia were placed in 3 different
solutions: Pond water (containing 95% water and various dissolved materials), Solution A, and
Solution B. While observing a contractile vacuole using the high power magnification (400x) of a
microscope, a student counted, in 30 second intervals, the number of times the contractile vacuole
pumped water out of the cell and repeated his counts in the three solutions. The results are

presented in the graphs below:
Paramecium In Pond Water
Number of
times contractile 4 —
vacuole pumped
2 —
H 1 1 1 ] : ’
1 2 3 4 5
Time (minutes)
Paramecium In Solution A
A
Number of
times contractile 4 ~] )
vacuole pumped
2 —
{ % } f ! ] >
1 2 3 4 5
Time (minutes)
Paramecium In Solution B
Number of 4 %
times contractile ]
vacuole pumped
p——
! i . } i —
1 2 3 4 5
Time (minutes)
( Please Continue on the Next Page j
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April 30, 1996

Base your answers to the following questions on these graphs.
L.

Using complete sentences describe your observations of the behavior of the
contractile vacuole in each solution:

A. Pond water:

2

B. Solution A:

C. Solution B:

Think about the relationship between the concentration of dissolved materials in
the two solutions and pond water. Use the following terms to complete the two
statements below.

Same as OR Greater than OR Less than

. The concentration of solution A was the

concentration of pond water.

The concentration of solution B wag the
concentration of pond water.

What would you add to Solution A to restore the vacuole contraction to the
same rate as in pond water?

Using complete sentences suggest an explanation to your answer to question 3:

Using complete sentences what would you add to Solution B to restore the
vacuole contraction to the same rate as in pond water.

Using complete sentences suggest an explanation to your answer to question 5.

( Please Continue on the Next Page )
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April 30, 1996
7. What will happen to a paramecium if the contractile vacuole failed to remove
the excess water.

3

8. Using complete sentences explain how you have reached your prediction in
question 7.

9. Name two (2) biological processes which take place in this investigation.

NYS Alternative Assessment in Science Project Copyright, April 1996
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Water Regulation - Scoring Rubric
Maximum score - 24 points

1. Observations 9 points total

Allow 1 point for each of the following components
* Correct rate of contraction
* Indication of no change over time
* answer is correct and in a complete sentence

1A. Pond Water 3 points total
Sample of acceptable answer for 1A
~ The contractile vacuole pumped twice per 30 second interval the whole time.
1B. Solution A 3 points total

le of acc le answer for 1B
~ The contractile vacuole initially pumped 2 times per 30 second interval. This
rate increased to 4 times per 30 second interval and then remained constant.

1C. Solution B 3 points total

Sample of acceptable answer for 1C

~ The contractile vacuole initially pumped 2 per 30 second interval. This rate
decreased to 1 time per 30 second interval and then remained constant.

2. Relationship between water concentration 2 points total
Allow 1 point for part A and 1 point for part B.
2A.  The concentration of material in Solution A was less than pond water.
2B. The concentration of material in Solution B was greater than pond water.

3. What would you add to Solution A? 1 point total

* Allow 1 point if the student states that a solute, such as salt, could be added to
solution A to restore the vacuole contraction to the same rate as in the pond water.

4. Explanation of answer to question #3 3 points total

Allow 1 point for each of the following;
* States or implies correct relationships between water and amount of solute,
* States or implies correct relationships between concentration of solute and activity of
contractile vacuole.
* Answer is correct and in complete sentences
ample of Acceptabl Wer:
~  would add solute to the solution in order to increase the concentration of
solute. This would decrease the concentration of water and the paramecium
wouldn't have to pump as often.

NYS Alternative Assessment in Science Project

Copyright, April 1996
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S. What would you add to Solution B? 1 point total
* Allow 1 point if the student states that a solvent, such as water, could be added to
solution B.
6. Explanation of what would add to Solution B 3 points total

* Allow 1 point for each of the following;
* states or implies the correct relationship between concentration of water and the
amount of solute in a solution.
* States or implies the correct relationship between concentration and the activity
of the contractile vacuole.
* Answer is correct and in complete sentences

7. Prediction if the contractile vacuole failed 1 point total

* Allow 1 point if the student states or implies that the paramecium becomes non
functional;. ( i.e. Dies or bursts)

8. Explain your prediction in question #7 2 points total

* Allow 1 point if the student includes the following components;
*  States or implies the correct relationship between function of the vacuole and the
well being of the paramecium.
OR
* States or implies the correct relationship between too much water and the death
of the organism
* Answer is correct and in complete sentences

9. Two Biological processes 2 points total
* Allow 1 point for each of the biological processes named.
*  0Smosis

* Homeostasis
* other processes may be appropriate

Highest possible score 24 points
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Student ID Scoring Form - Water Regulation
Male / Female (circle one)

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

_ 1. Observations

ﬁ 1A o 1 2 3
1B 0 1 2 3
1C 0o 1 2 3

2. Relationship between water concentration 0 1 2

- 3. What would add to solution A? 0 1

- 4. Explanation of answer to #3 0 1 2 3

- 5. What would you add to solution B 0 1

- 6. Explanation for answer to #5 0 1 2 3
7. Prediction if contractile vacuole failed 0 1

: 8. Explain your prediction in #7 0 1 2

- 9. Two biological process 0 1 2

Total Score
Total possible score - 24 points




Student ID ENO - WR~-1[ Scoring Form - Water Regulation

Male / Female (circle one)

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

1. Observations
1A
1B
1C
2. Relationship between water concentration
3. What would add to solution A?
4. Explanation of answer to #3
5. What would you add to solution B
6. Explanation for answer to #5
7. Prediction if contractile vacuole failed
8. Explain your prediction in #7

9. Two biological process

Total Score

o 1 2 (&
0o 1 2 @
o 1 2 @

5

o 12 @)
o ©

Oi@2@
s

0o 1 ()

24 pts

Total possible score - 24 points
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Base your answers to the following questions on these graphs. ,Q'
1. Using complete sentences describe your observations of the behavior of the '
contractile vacuole in each soluton: 9_"][
A. Pond water: _Ne nium bey of Limes the contrachle vacuwole
QKLW\([M(J 5‘/&/&/‘6(;/ ch Same 'QV?.&L/” 5 miiso i ts aZL;L Xgo_s
B. Solution A: _The number of times weont wp afdex The firs+ 1 /s
fram 2 fo 4 Pumps pev- pudmes F0sec,
C. Solution B: The nuumbev of times went dowa in
the fivst % imin. Q/O'Wt 2 te | T«‘mc-sfblz;eSOSt?c.

2. Think about the relationship between the concentration of dissolved materials in
the two solutions and pond water. Use the following terms to complete the two

statements below.
Same as OR Greater than OR Less than

A. The concentration of solution A was Less than the
concentration of pond water.

B. The concentration of solution B was_Gveafer +hain the
concentration of pond water.

3. What would you add to Solution A to restore the vacuole contraction to the
same rate as in pond water?

Sceme salt—but pet to Much .
4. Using complete sentences suggest an explanation to your answer to question 3:
The solt would ch ahge The wate i~ concentration
7o malce® A+ Mmore [; /<e The pcmd water.
The Contractile vocuole (oounld S’Obv dowin 1o hofmaé

5. Using complete sentences what would you add to Solution B to restore the
vacuole contraction to the same rate as in pond water.

Move oder wowld he&ol 4, be ctJJeJZ% B,

6. Using complete sentences suggest an explanation to your answer to question 5.
Addiva  wnmove LOOJ"&V' would  dolite ’H\;.g_
solubionn 7 make it meve ke Fhe

Dé’ n A O c,._;{"er Bs The Cm/\‘hrcu* e vacianle acts

}’) cvrma l
Please Continue on the Next Page )
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7.  What will happen to a paramecium if the contractile vacuole failed to remove
the excess water.

I’E wowli exp'o‘o(e, beo(p\,u;e, ‘f’?)muclf\

U)[kf)’@v" Ldnml({ Caome. 1N .,

8.  Using complete sentences explain how you have reached your prediction in
question 7.

PRSI

o much watee would difluge. in to
‘TL\,& C,Q/H Cﬁ/usimﬁ PQESSLLK’Q..

9. Name two (2) biological processes which take place in this investigation.

diffision , Active Tr@hg‘po'rf
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Student ID _Di0 - WR - 2 Scoring Form - Water Regulation
- xMale / Female (circle one)

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

1. Observations

1A 0 1 @
- 1B 0 1 @
c 0 1 3

2. Relationship between water concentration 0

&)
@
O

3. What would add to solution A? 0

4. Explanation of answer to #3 0

1
o 5. What would you add to solution B 0 O

- | 6. Explanation for answer to #5 0 @
- 7. Prediction if contractile vacuole failed 0
,, 8. Explain your prediction in #7 0 C

9. Two biological process | @ 1 2

_ Total Score
Total possible score - 24 points
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L.

Using complete sentences describe your observations of the behavior of the /
contractile vacuole in each solution:

A. Pond water: %@‘&%Mw_

B. Solution A:

. ."‘ . -’l iy ~ M Vv‘ y N - b 2 . -/
C. Solution B: __Qﬁhmé_mmwéﬁ_emw

Think about the relationship between the concentration of dissolved materials in
the two solutions and pond water. Use the following terms to complete the two

statements below.
- Same as OR Greater than OR Less than

The concentration of solution A was —%M‘ the

concentration of pond water.

Base your answers to the following questions on these graphs. Q/@)
1

. The concentration of solution B was the
concentration of pond water.

What would you add to Solution A to restore the vacuole contraction to the
same rate as in pond water?

Using complete sentsaces suggest an explanation to your answer to question 3:

zg eneo i pase cridia e be ?MFQA.‘L A thn
—#&&MM_%W#MVWO

¥ T

Using complete sentences what would you add to Solution B to restore the
vacuole contraction to the same rate as in pond water.

mMmaote Lg;ﬁqjl

Using complete sentences suggest an explanation to your answer to question 5.

. . -
"\

Mm%aﬂm_

C Please Continue on the Next Page )
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7.

8.

9.

616 T WER - & March 12, 1996 3

What will happen to a paramecium if the contractile vacuole failed to remove
the excess water.

22 wadl die.

Using complete sentences explain how you have reached your prediction in
question 7.

bt el
‘ : ' : wn, dees.

Name two (2) biological processes which take place in this investigation.
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Student ID __ DIC - WL -3 Scoring Form - Water Regulation
Male / Female (circle one)

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

1. Observations

1A @ 2 3
1B 1 @ 3
IC 1 @ 3

2. Relationship between water concentration 1 @
3. What would add to solution A?

4. Explanation of answer to #3

5. What would you add to solution B

6. Explanation for answer to #5

7. Prediction if contractile vacuole failed

8. Explain your prediction in #7

1 2

() e (Deo(@De o o o

9. Two biological process

. A
Total Score ~,
Total possible score - 24 points
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Base your answers to the following questions on these graphs. &

1. Using complete sentences describe your observations of the behavior of the
contractile vacuole in each solution:

A. Pond water: N%’MJZMO#)WMW

B. Solution A:

/41;442/ fo M “57 W/M/I )&M/é‘/@é(
C. Solution B: % W =t Z/;{M/% /sz/////é ’QCMW

2. Think about the relationship between the concentration of dissolved materials in
the two solutions and pond water. Use the following terms to complete the two
statements below.

Same as OR Greater than OR Less than

A. The concentration of solution A was _: %4 the
concentration of pond water.

B. The concentration of solution B was__ v caferc. 7%4//1 the
concentration of pond water.

3. What would you add to Solution A to restore the vacuole contraction to the
same rate as in pond water?

/,@amé éo"a'/é/c

4. Using coxgplete sentences suggest an explanation to your answer to question 3:

Mzﬁ (:é;, F LR 75 WM Ltz m /MWMMM
~ S - /\;ﬁ% Lo /77/){,( ﬂayza// /x/ﬁ% ﬂfj:ez
5. Ugi‘ilg complete 3 tence)s/‘/v)v%ﬁ?fé Kﬁ{ig{l on 5% or%%z

vacuole contraction to the same rate as in pond

L top bl a i 2o cc J/A,me MM&A

6. Using complete sentences suggest an explanafn to your answer to question 5.

2] ém%mﬂomgwy
& t2 BB Aﬂw/nﬂ/
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7.  What will happen to a paramecium if the contractile vacuole failed to remove

the excess water.

3

8.  Using complete sentences explain how you have reached your prediction in
question 7. )

(\Mjwm/ e Thepe wostd Ke o
hale. 4

9.  Name two (2) blologmal processes which take place in this investigation.
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