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Introducing the
Performance Assessment Sampler

Performance assessment, constructed-response, and authentic assessment are terms
sweeping through edncational testing and reform. Much is in development, in prototype, and in
early use. Every day an educator or testing official somewhere is likely being told to get on top
of what is being done in this area and get started in their state, district, or school. With the
recent spurt in development, that isn’t easy to do quickly.

This “sampler” is designed for the person who needs to get a handle on thesc new assess-
ment efforts. It follows the pattern of the ETS Policy Information Center’s previous “wosi-
book” on national educational standards*, reproducing excerpts that give at least an acquain-
tance with a project, and information on where to go to learn more. This is by no means an
exhaustive inventory of efforts at alternative assessment going on in the United States, or at

Educational Testing Service. Rather, it is a sampler that attempts to represent a broad range
of efforts in this area.

Paul E. Barton
Director

Richard J. Coley
Senior Research Associate

Ackvowledgments

We are indebted to all of the individuals and organizations who gave us permission to

reproduce their materials. This permission, when required, is specified on the page introducing
the particular project or material.

Carla Cooper provided desktop publishing services and prepsration for printing.

* National Standards for Education: What They Might Look Like. A Workbook. Princeton,
NJ: Policy Information Center, Educational Testing Service, 1992.
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Aquarium Problem and Teacher Guidelines

New Standards Project

The New Standards Project is a joint program of the National Center on Education and
the Economy, which is based in Rochester, NY, and the Learning Research and Development
Center at the University of Pittsburgh. The project has attracted the participation of 17 states
and six large school districts who already were far along in designing and administering a new
generation of assessments based on performance rather than multiple-choice tests.

The system created by the Project will set a high standard of performance for all stu-
dents. The assessments will emphasize the ability to think well, to demonstrate a real under-
standing of subjects studied and to apply what one knows to the kind of complex problems
encountered in life. The Project will employ portfolios, exhibitions, projects, and timed per-

formance examinations, all based on the use of real-life tasks that students are asked to do
alone and in groups.

In establishing content standards, the Project is drawing on the work of national bodies
such as the National Council of Teachers of Mathematics and on curriculum frameworks and
goals developed by the states. It will also work to establish international benchmark standards
for student performance. Work has begun on the tasks that will constitute the core of the
examinations and the first exams will be available in 1993-94.

For more information on :he New Standards Project, write to:

Learning Research and Development Center
University of Pittsburgh

3939 O'Hara St., Room 408

Pittsburgh, PA 15260

or call 412-624-8319

The “Aquarium Problem” is reproduced with the permission of the New Standards Project.
The fish illustrations are reproduced with the permission of T.F.Ii. Publications, Inc.,
Neptune, New Jersey.
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NEW STANDARDS PROJECT

& joint program of the
Learning Rescarch and Development Center at the University of Pittsburgh
and the
Nutiona! Center on Education and the Economy

May 15, 1992
Dear Student:

Today you will be part of an exciting plan called the
New Standards Project. We are looking at new ways of
teaching, learning and testing. Our plan is to create
interesting learning activities for students. We hope that

these activities will give you a chance to show what you
know and what you can do in math.

All across the country, fourth graders from many
communities are helping the New Standards Project by
working on these learning activities. By showing and
explaining your best thinking, you will help us improve the
activities before trying them with other students.

We thank you for your help and for being such an
important part of the New Standards Project.

Sincerely,
== .
Philip Daro

Director for Mathematics

BEST COPY AVAILABLE

.

New standhrds Project
Learning Resedrch 2ad Development Center University of Pittsburgh
Room 4018 3939 O'Faara sirees Prittsburgh, PA 13260 Tel: 412-024-8319 Fax: 412-624-9149
.
New Stindards Project
National Center on Eduaation and the Economy 7
39 Stte Street suite S R oachester, NY H01 Tel: T16-310-7020 Fax: T10-5i6-313%




THE AQUARIUM

Imagine that your school principal asks you to do a special
job and gives you these written directions:

~ Your class will be getting a 30 gallon
aquarium. The class will have $25.00 to spend
on fish. You will plan which fish to buy. Use
the Choosing Fish for Your Aquarium brochure
to help you choose the fish. The brochure tells
you things you must know about the size of the
fish, how much they cost and their special needs.

Choose as many different kinds of fish as
you can. Then write a letter to me explaining
which fish you choose. In your letter,

1. tell me how many of each kind of fish
to buy

2. give the reasons you chose those fish
3. show that you are not overspending

and that the fish will not be too
crowded in the aquarium.
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Student Reflections, Ideas
You can help us make these learning activities even better.
Think about each of the following questions, and write to

us what you honestly think. Be as clear as you can (you
might want to give us examples of what you mean).

What did you enjoy about the task?

What did you not like about the task?

How is this task like other activities you do in your class?
How is it different?




SPIYDI0 Jaylo yum Ajuo (day

8q SN ‘paliad aq ueo pue puey saduls yim aano sayouf 2| G¢ PIUDID 18AJ0A
B4} woJj pooj axej o} paulest aq uen
"ysy Jaylo

yim Buoje s196 ‘sieak .m. 2 uey} pPIYyoIn

Jabuoj sany Ajaiey ‘sited up saan moquiel sayour g S$ jemQ ,zasuwey
'POO) puy o uoyeiqiA pue ows

JO BSUBS SJI SBSN 1S|00YIS Uy SBAN asos Asaaps sayour ¢ 2 ysi4 aAe) puig

"SJO0YIS Ul SBAIT usa1b pue pa. sayour <y G¢ B119} |euipien

"USY Jo spuny Jaylo yum buoje Hieyg yoejg

s186 1nq ‘syreys Jaylo yum siybiy I'e} pai yum soe|q sayour Ly G$ pajiel-psy

"S|O0YIS Ui SBAI uaaib pue sn|q ‘pas sayoul g | €% 10} 2 Addng

‘'spiek ysyiayojeH

S-€ 0B3) UBD S|00YOS Uj SBAN IYIIEY sayouy g L $ prajqiepn

“Usy jo spupy sayjo .
Yum Buoje s1a6 :sjooyas u ssar sauy pjob yim aniq sayour £y S olueQ BIGEZ
sayauy
sjoe4 ‘spaaN |epdadg 10]0) ur yibuan 1so0) awepN aanjayg

Usid J1alemysaly oy jieyn

Q

Aruitoxt provided by Eic:

E



173 [rann

New
Standards
Project

ao'fee fengee

14

Name

Date

School




THE AQUARIUM
Guidelines for the Teacher

Purpose

In The Aquarium task, students use their knowledge of mathematics to solve a real world
problem. Students use logical and numerical reasoning about maney, measurement and

realistic conditions to decide how best to stock an aquarium within the constraints of the
situation.

This task calls for logical and numerical reasoning and justification of that reasoning.
These are contained in Standard ! (Mathematics as Problem Solvir:g), Standard 3
(Mathematics as Reasoning), and Standard 4 (Mathematical Connections) of the NCTM
Curricylum Standards for Grades K-4. Students apply understanding of measurement as
described in Standard 10 (Measurement).

This task is designed to assess students' mathematical thinking and their use of information

contained in a brochure which features a chart, niot their ability to read the brochure and
chart independently.

R Ic

. Students should have easy access to calculators

. Paper, pencils
Extra copies of Choosing Fish for Your Aquarium brochure and Chart for
Freshwater Fish (the last page of the task booklet)

. Task booklet

Time Required

The Introductory Activities take about one 40-minute class period; anticipate two class
periods for the asséssment itself. Allow enough time for the task so that you and the
students feel that they have been able to do their best work.

Ideas for post-assessment activities are included at the end of these guidelines. You may
wish to use these to extend the exploration of the mathematical ideas contained in the
assessment task.

Introduc Activi

Introductory activities should interest students in the task context (fish and aquariums) and
ensure that all students have sufficient knowledge and curiosity about the context to enable
them to work cn the task. You may want to start by helping the whole group generate and
discuss some considerations in selecting fish for an aquarium. Guide students to include

these criteria: price of fish, choosing types of fish that can live together, allowing sufficient
room and oxygen for ali the fish.




After the discussion, help students read the Choosing Fish for Your Aquarium brochure.
Help them understand the chart and help them to practice with it. Have students notice znd
tell all that they can about a particular fish listed on the chart. H-.ve students find fish that
must live in groups of four or more ("schools"). Other possible questions: "My friend has
a fish with red on it, what could it be?" "How much will it cost to buy four guppies?”
"What is the shortest fish? The longest?" "Is there a yellow fish that is longer than 2
inches?" "Which fish is the most expensive."

To build students' interest and readiness, a Think-Pair-Share activity can be helpful:
. Write the words "fish" and "aquarium"” on the chalkboard. Ask students to

think about these words, then to write down everything that they know

about "fish" and "aquarium”. Have students write down complete ideas,
not just single words.

. Allow students to form pairs and share their lists.

. Now ask students to share as an entire group. Record their ideas and keep
the group's list visible while students work on the assessment task.

Assessment Task

Read the Letter to the Students at the beginning of the task. This should
help communicate that a good effort is expected of all students.

Introduce the Aquarium task. You may want to refer back to your
introductory activities. Read the task aloud with the students, or read it to
them. Explain any words you think may be unclear. Make sure that
students understand the considerations for choosing fish and tha: they know
what to include in their letter to the principal.

Each student should work independently to create a workable solution, and
write a letter explaining his or her choices. Your interaction with the
students should be limited to making them comfortable with the assignment
and to normal classroom management.

When the students have finished the assessment task, ask them to respond to

the Student Reflections, Ideas questions on the last page of the task
booklet.

Post-Assessment Suggestions

The purpose of the post-assessment activity is to provide students with an opportunity to
review how they solved the problem and to learn from their work on this task.

<




Suggested Activities:

. A "pair-share” procedure, similar to the one in the introductory activity, is
one technique for doing such a reflective review. Students share solutions
with their classmates, thinking about the crucial elements of the task, revise
or at least revisit their work, and finally, reflect upon what they think they
learned as a result of participating in this activity.

‘ . In this activity, students share solutions with their classmates, thinking
| about the crucial elements of the task, revise or at least revisit their work,
; and finally, reflect upon what they think they learned as a resuit of

| participating in this activity. ‘

Begin by talking with students abcut how we often become better problem solvers by
reviewing how we and others solved a particular problem. Mention that everyone is to be
commended for the effort they put forth in working on this task. In order for us to improve
our own: problem solving skills, we are going to share our work.

The activity could continue something like this:

“First, we'll share with partners. Each of you will exchange your plan with a
partiier. As you read your partner's solution to the problem, note at least fwo

i things that you think showed good thinking. Also, write at least one or two
questions which you might ask to better understand what your partner did to solve
the probiem or which might help your partner improve his solution to the problem
Share your responses with your partner."

To help students review each other's work, remind them of the critical task parameters--
50 gallon tank and $25.00 limit--and the important information about the fish to be chosen-
size, cost, and special qualities.

Have students rotate partners within their groups. Students will need to keep track of the
good points and questions/suggestions for each partner.

After students have had an opportunity to share with their partners, reconvene the entire
class. Pose questions such as:

What surprising or interesting things did you learn?
What else would you like to share with the class?
What would you do differently if you were to revise your solutioz for the task?

You might then ask students go back and actually revise their solutions. Finally, you might
ask students what they leamned from working on the Aquarium task. Students should
record their responses.

17 11




The PACKETS™ Program

PACKETS™ is a major new program of Educational Testing Service to develop perfor-
mance-based activities that teachers can use as part of classroom instruction and as the foun-
dation for documenting the learning process.

The program contains a series of high quality, nationally field-tested performance
assessment activities or tasks. These materials are packaged by specific subjects and grade
levels. PACKETS™ materials include activities that:

® Do not presume one correct way of thinking about the problem or just one
right answer.

° Require students to utilize a broad spectrum of knowledge, reasoning,
problem-solving, and communication.

Require students to work in groups in a cooperative learning environ-
ment.

Although the PACKETS™ program will cover the K-12 spectrum across several content
areas, the first set of materials is in middle school mathematics. The Middle School Math
PACKETS™ program is currently in use in a limited number of field-test classrooms, and will
be available nationally for the 1994-95 school year.

The materials provided here include some overall information on the program, along
vith examples of activity, feedback, and assessment materials.

For more information, contact:

Nancy Katims

Mail Stop 37-B

Educational Testing Service
Rosedale Road

Princeton, NJ 08541

These materials are copyrighted by Educational Testing Service and are reproduced here with
permission.

The chart, “Race of the Sexes: What Lies Ahead,” presented in the “PACKETS Times,” is
copyrighted by the New York Times. Reprinted by permission.
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Women runners threaten to

If women’s running

times continue to improve, °

top women may soon catch
up with the best men.

In fact, women may
even outrun men someday,
according to two scientists.

This prediction is based
on the rate at which
women'’s race times have
been improving. Since 1920,
women’s times have
improved much more than
men’s.

Resarchers say that the
best female runners should
run marathons as quickly as
men by 1998. Women
should catch up with men
in shorter track events by
the middle of the next cen-
tury.

These predictions are
based on a comparison of
trends in men’s and
women’s world records
over the past 70 years.
Based on these patterns,
projections are made into
the future.

The results were pub-
lished by Dr. Brian J. Whipp
and Dr. Susan A. Ward in
the British journal, Nature.
The two scientists teach at
the University of California
at Los Angeles.

Dr. Peter Snell, an exer-
cise physiologist at the
University of Texas, does
not accept the results. “I'd
agree that there’s a way to
go yet in women’s perfor-

(€) 16

mance, but if they’'re sug-
gesting that women will
approach men, that’s ludi-
crous.”

But the two researchers
said the women'’s trend has
been too consistent to
ignore.

Whipp said that before
looking at the data, he did
not think women would
ever catch men. But now, he
thinks, “Men and women
might be running equiva-
lent speeds in the next cen-
tury.”

He added, “This is not
me talking. It's the data.”

In 1954, when Roger
Bannister became the first
man to run a four-minute
mile, Diane Leather became
the first woman to run a
five-minute mile. If they
had been in the same race,
she would have finished
320 meters behind
Bannister.

Today, the top female
runner would finish only
180 meters behind the
fastest man. according to
Whipp.

In the marathon,
worr -n’s times have
improved about 61 percent
since 1955. Men’s perfor-
mance has improved only
18 percent.

Women have come a
long way, but there is still a
long way to go to catch up.
The fastest female runners

today would not even qual-
ify for the men’s track
events in the Olympics.

In the marathon, the
men’s world record is
2:06.50, while the women’s
is 2:21.06. By marathon
standards, this is a huge
difference.

Many people doubt that
women will ever catch up.

“"Women will never,
ever catch up to the men,”
said Frank Lebow, presi-
dent of the New York Road
Runners Club. “Maybe on
paper this looks good, but
I've been to 100 marathons
around the world, and I've
seen all the women runners.
Women will never pass
men. Never, never.”

Joan Benoit Samuelson,
the 1984 Olympic marathon
champion and record-
holder among American
women, said that women
might get closer to men’s
times, but would never beat
them.

“Men have had a lot
more time to evolve in the
sport, and since they’'ve got
that jump start, they’ll be
hard to beat now,” she said.
“You also have the male
ego to consider, and that's
going to keep men going.”

According to Snell, who
won three Olympic gold
medals in the 1960s for run-
ning, men also have physi-
cal advantages. Men have

s
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overtake men
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Race of the Sexes: What Lies Ahead?
Average running vekocity for record-holders of both saxes in
major events in meters per minute. The historical trend is
extrapolated to the point whare women wouid catch up 10 men.

larger muscles, stronger
bones, and a smaller per-
centage of body fat. Men
also have more red blood
cells, so they can get more
oxygen to their muscies.

Snell thinks women'’s
improvements are due to
social changes. “Finally,
women are starting to get
out and do the same things
as men.”

Patti Sue Plumer, who

in 1990 was ranked No. 1 in
the 3000-meter and 5000-
meter events, does not
think that physical advan-
tages are that important.
”As an athlete, I've learned
that the mind plays a much
stronger role than anything
physiological,” she said.
Perhaps the debate will
be settled only by time. For
fernale runners, the race has

only just begun.

This special issue of the PACKETS Times was
published as part of an ETS project on newspaper-
based performance activities for mathematical
instruction and assessment.
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"Big Ideas" Activity

PACKETS™ Project
The Fast Track

Do you think that woz:e;1 may soon outrun men? How fast do you think
women and men wiii rus in 100 years? In 200 years?

The editor of the school newspaper has decided to write an article titled "The
Fast Track." The article will include prediciions and comparisons of the
speeds for women and men in the 200-meter run of future Olympic Games.
The editor has asked your class to predict what the speeds might be for the
next 50 Olympic Games (the next 200 years).

Write up your predictions and conclusions for the editor. The editor will
need to explain and justify the predictions in the article. Therefore, include

any graphs, charts, or other materials that would help the editor understand
the reasoning for your predictions.

Gold Medalists in the Women's 200-Meter Event

Time in  Speed

Year Name, Country seconds in mph
19884“ Florence Griffith-Joyner, United States 21.34 41 20.9
1984 _ Valerie Brisco-Hooks, United States 21.81 20.5
1980 “Barbel Wockel, E. Germany | 2208 20.3
1976 || Barbel Eckert, E. Germany 22.37 20.0
1972 “ Renate Stecher, E. Germany 2240 19.9
1968 “ Irena Szewinska, Poland 22.5 19.8
1964 1' Edith McGuire, United States 23.0 19.4
1960 “ Wilma Rudolph, United States 24.0 “ 18.6
19561| Betty Cuthbert, Australia 23.4 {F 19.1
1952 || Marjorie Jackson, Australia 237 18.8
1948 HFrancina Blankers-Koen, Netherlands 244 “ 18.3

Copyright © 1993 by Educational Testing Service. All rights reserved. -
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PACKETS™ Project
The Fast Track

Gold Medalists in the Men's 200-Meter Event

Time in  Speed

Year Name, Country seconds  in mph

1988 J Joe DeLoach, United States 19.75 22.6
| 1984 J Carl Lewis, United States 19.80 25
1980 § Pietro Mennea, Italy 20.19 221
1976 § Donald Quarrie, Jamaica 20.23 22.1
| 1972} Valeri Borzov, USSR 1} 20.00 223
1968 J Tommie Smith, United States 19.83 225
1964 | Henry Carr, United States | 203 | 20
1960 J Livio Berruti, Italy 20.5 21.8
1956 J Bobby Marrow, United States 20.6 21.7
1952 § Andrew Stanfield, United States 20.7 21.6
1948 [l Mel Patton, United States 21.1 21.2
1936 [iJessie Owens, United States 20.7 21.6
1932 Ji Eddie Tolan, United States 21.2 21.1
1928 || Percy Williams, Canada 21.8 20.5
1924 [lJackson Scholz, United States 21.6 20.7
1920 | Allan Woodring, United States 20 § 203
1912 { Ralph Craig, United States 21.7 20.6
1908 g Robert Kerr, Canada 22.6 19.8
1904 § Archie Hahn, United States 21.6 20.7
1900 f Walter Tewksbury, United States 22.2 20.1

)
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Exarﬁples of Pre-Activity Readiness Problems
for PACKETS™ Middle School Math

For each Year during the past six years, estimate how fast you have run. Sketch
a graph ot your running speeds across those years.

In a sentence or two, write a definition of a trend. Provide an example. Then
draw a graph that shows this trend.

A friend claims that 550 meters per minute is the same as 18.6 mph. Wirite a
sentence or two that either justifies or disputes your friend's claim.

Approximatety now fast did women run the marathon in 19557

If you rode a bike 100 yards in 20 seconds, what is your speed in miles per hour?
at is your speed in meters per minute?

If you rode a bicycle faster than any man has run a marathon, but siower than the
fastest woman has ever run 1500 meters, how fast might you be riding?

Examples of Post-Activity Exercises for
PACKETS™ Middle School Math

- ms

a. Using the information that is given in the graph in the newspaper,
predict the running speed of the 1992 world record holder for each
of the three events.

b. Compare your predictions with the actual 1992 world records.

c. In a sentence or two, describe any significant differences between

your predictions and the actual records.

if y90u ran the 200 meter event in 21 seconds, what would your average speed
be?

a. What is the average difference in running speeds of the gold
medalists in the men's and women's 200 meter Olympic events
for the Olympics between 1948 and 19887

b. Graph the average difference.

Describe in your own way the data given for the %old medalists in the men's 200
meter event without giving any of the actual numbers in the description.

In doing this activity, what tools or resources would you have liked that might

have been helpful? Describe in a few sentences how these tools might have
changed your predictions.

By how many percentage points did the running speeds of the gold medaiists in
the women's 200 meter Olympic event increase between 1948 and 19882

26
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Il.  Exploration Activity

The exploration activity is an activity in which the students explore the pure mathematics

of the activity in a concrete or graphic representation. For *Fast Track," the students
right look for pattems in sequences of the following types:

?@E gt

S 8 16
1 @ 3 4 5 7 8 9
10 11 @ 13 14 15 17 18
19 €0 21 22 23 &) 25 26 27
28 29 @ 31 32 33 &) 35 36
37 68 39 40 41 42 43 44 45
46 47 48 49 50 51 52

2,6, 12, 18, 20 ,24, 30, 34, 38,...

1,2)3, 4,5)6,7,8,9,40 11, 12, 13, ...

T ]
L

27
The application activity encourages the students to extend the ideas developed in the

“big ideas” activity. For example, the application activity for *Fast Track" might ask the
students to make projections in a new content area such as world population growth.

Copyright © 1993 by Educational Testing Serviza. All rights reserved.




Description of Mathematical Approaches
for the
“Fast Track" Activity

Units of Analysis (Simple vs Composice)
What are the units people think about when working on this problem? Sometimes
people use small simple units such as one year, one Olympics, individual running

speeds or individual running times. Other times they use larger, composite units, such
as biocks of data, patterns or trends.
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Differences vs Ratios

How do people think about charge? Sometimes people think of change in terms of
differences (absolute change). Other times they think more in terms of percentages or
ratios (relative change). Change can be relative to time intervals (e.g., years) or change
can be relative to running speeds or running times. Complex ratios can be relative to
both time intervals and running speeds/times.
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Little-Picture vs Big-Picture

How do people think about making predictions based on past performances?
Sometimes people think about the problem by projecting from little-picture information
what a next one will be, then a next one, a next one, and so on. Other times they
extrapolate from big-picture information what some future situation will be and then
attempt to fill in the holes. .
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Linear vs Non-Linear

How do people think about trends? Sometimes people think about the problem in a
linear fashion. They see a constant rate of increase and projectitin a steady-state
fashion. Other times people think about the problem in non-linear ways. They think in
tems of a limiting factor or a dynamic rate of change. This may be expressed as
leveling off, maxing out or peaking.
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Numerical Patterns vs Graphical Patterns

How do people think about data? Sometimes pecple think in terms of numerical data,

. such as numbers, sequences of numbers (e.g., lists or tables) or composites of numbers
(e.g., sums or averages). Other times they think in terms of visual data, such as points,
sequences of points (e.g., pattems or graphs) and composites of points (e.g., slopes).
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Independent Data vs Comparative Data

How do people think about more than one set of data? Sometimes people respond to
men's and women's data separately, project into the future, then compare the two.
O?er times they consider differences between the two sets of data, then project the
differences.
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Fast Track
Group One

Sample Product Cover Sheet

(Conditions under which work was produced)

Who contributed to this work? What is their background?
(e.g.. age, grade level, profession, etc.)

Foeue wifbl uade Soudis L aLguloea

How much time was spent on the activity?

—D— >

Draft Review Revise Additional Work
(Clarify/Solve/Write Up)

What resources were used?
(e.g., reference books, calculators, etc.)

Ca_,(_ C(.ué,a.zz:’_; D

Additional Comments:

32
&

Copyright © 1993 by Educational Testing Service. All rights reserved. 25




Instructional Feedback Option
Fast Track
Student Group One

Dear Students,

Thank you for taking the time to make predictions for my article, The Fast
Track. Howaver, the information you sent is not complete enough for the basis of
an article.

| like the argument that you gave on the first page, but wasn't completely
sure that | understood where each of the numbers came from. (Where did 0.129
come from? Have you confused years with Olympics? Remember, Olympics
occur every four years!) In the tables, it looks as if you calculated differences
and then averaged them. Unfortunately, ! need more than just the time when
women will surpass men. | need predictions for men and women for the next 50

Olympics. Your predictions for the next eight Olympics are interesting, but not
quite enough for me to use.

To deveiop this work further, try to project performance for 50 Olympics.
The data need to be more readable, too. It would help if information was labelled
and some explanation was given.

You have made a good start on this project. However, | need clearer and
more compiete information if | am to use it for my article.

Thanks,

The Editor

Copyright © 1993 by Educational Testing Service. All rights reserved.
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Dimensions of Math PACKETS™

Interpretation Framework

Mathematical
Content in
Response

Utility of
Response

Description

Evaluation

BEST copy AVAILABLE
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PACKETS™ Assessment
Steps for the Teacher

GATHER PROCESS INFORMATION
(Mathematical and Social)

¢ Observe students during the activity.

¢ Listen to and question students during their presentations.
¢ Lead/participate in classroom discussions.

DESCRIBE THE PRODUCT (Ways of Thinking)

* Analyze the mathematics used in the product.

EVALUATE THE PRODUCT (Windows on Quality)

* Assess the utility of the product from the point of view of the audience.
* Describe the strengths and weaknesses of the product.

* Suggest next steps to the student (i.e., the extent of revisions needed to
make the product acceptable).

35
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WINDOWS ON QUALITY OF THE PRODUCT

The overarching consideration when assessing a piece of work should be how well it
accomplishes the expressed purpose of the activity, the task at hand. One should look at the
approach used and the results obtained, in relation to this purpose. To do this, one should
keep in mind what students were asked to do, for whom, and for what purpose.

How well does the product accomplish the purpose of the activity?

(Does the product contain everything that was asked for or a substitute
that meets the expressed needs?)

How well is the product supported by appropriate mathematics?

How appropriately and effectively are the mathematical concepts used?

How appropriately and effectively are the mathematical operations and procedures used:
How appropriately and effectively are the mathematical representations used?

How skillfully are the mathematics used?

How understandable is the product to the intended audience?

To what extent is the product —

® clear ¢ coherent
* consistent * well-organized
¢ complete ¢ aesthetic?

How reasonable is the product for the real-world situation?

How logical are the solution paths from "the givens" in the problem to the final product?
How is the solution supported, justified, or explained?

How much and what kind of information was used and/or generated?

Was information omitted, ignored, distorted, or invented? If so, how?

Is there something special in this product?

Connections (within mathematics, across disciplines, or to the real-world)
Awareness of assumptions, sources of error, or limitations

Recognition of alternative approaches

Extensions and generalizations

Uniqueness

Anything else

36
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Performance Level Guides for
Open-Response Common Items

Grade 8

Kentucky Department of Education

A major part of education reform in Kentucky is the Kentucky Instructional Results
Information System (KIRIS). The annual assessment, at grades 4, 8, and 12, has three parts:
multiple-choice and short-essay questions; performance tasks that call for students to work
together in groups or individually to solve simulated, real-life problems; and portfolios that
present each student’s best work collected throughout the school year.

As part of the 1991-92 KIRIS Assessment, each eighth grader took three open-ended
questions in reading, mathematics, science and social studies. The science and social studies
questions, together with examples of student responses at the distinguished, proficient, appren-
tice, and novice performance levels, are reproduced here.

For more information on Kentucky’s assessment program, contact:

Mr. Edward Reidy

Kentucky Department of Education
500 Mero Street

Capitol Plaza Tower

Frankfort, KY 40601

These materials were reproduced with the permission of the Kentucky State Education
Department.
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InTRODUCTION

As part of the 1991-92 KIRIS Assessment, each eighth grader took
three open-ended questiors in reading, mathematics, science and social
studies. Those questions, together with examples of student responses
at the distinguished, proficient, apprentice, and novice performance
levels, are provided in this booklet. In addition to the open-ended
guestions in each of the four content areas, students were required
to compile a writing assessment portfolio to demonstrate their
proficiency in writing. The table of contents for the portfolio, along

with examples of student writing at each performance level, are also
included. ‘
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Grade 8

Science Oren-Response Common Items
Open-response 2:

How would life and the conditions on earth be different if all bacteria and fungi became extinct?
Explain the changes that might occur and give as much detail as possile.

Open-response 3:

The table below shows the information a researcher has gathered about the students in the
seventh grade in a school. Use this information o answer the questions that follow the table.

Number of
Best Brothers & Grade In

Name Sex Age Subject Siaters: Beading
Adams M 12 M 2 80
Archer M 12 R 1] 85
Brown M 13 M 2 7%
Burion F 12 R 2 84
Carmera F 12 M 0 87
Davenport M 13 s 1 85
Fenwick M 12 M 0 ™
Franidin M 12 R 2 77
Garvey M 12 M 1 81
Haitis F 12 S 3 70
Kolgy M 12 s 0 83
LaFontaine M 12 M 1 80
Miranda F 12 H 1 76
Moore F 13 S 1 82
Peterson M 12 M 1 86
Potvin F 12 H 3 80
Sabin M 13 s 4] 90
Smith F 12 M 2 :<
Washbum F 12 R 4 72
Waeinberg M 13 H 3 75
Wison F 13 M 2 ]
Sex: Me=Male F-Female
Best Subject: H=History, M=Math, R~Reading, S=Science

There are five groups of students based on the number of brothers and sisters each student
has. Compute an average reading score for each group. Show your work.

e Make a graph of your results.

e What conclusion can you draw from your resulis?

Open-response 4:

Katie believes that students who do between 4 and 10 hours of homework per week make better
grades than students who do not do homework or who do more than 10 hours of homework
per week. To test this hypothesis, she is writing a survey that she wili give to students at her
school.

*» What questions should Katie include in her survey?

¢ Describe the scientific procedure Katie should use.

+ Describe what Katie should do with the responses to her survey to find if her hypothesis
is cofrrect.

4u




— DISTINGUISHED LEVEL —
Student Response Samples*

The student at the distinguished level presents an articulate, thorough, and complete response

o each question, using concise and precise anal
of scientific thought processes and procedures,
the expected achievement for a student at this grade level.

OPEN-RESPONSE 2

yses. The response clearly shows an understanding
the application of the same, and an exiension beyond

Though extremely minute, bacteria and fungi have an enormous role in life on Earth. Without them, many
changes would occur. Bacteria break down dead organic matter so it will decay. If bacteria and fungi became
extinct, the dead animals would never decompose. Instead, they would keep accumulating until there would
be no room for humans to live. This v.ould also cause serious environmental problems. The build-up of
the dead organisms would create poor living conditions, not to mention the sickening smell. Decayed organic
matter fertilizes the soil so that plants can grow. If the bacteria did not cause decay, the plants could
not grow. If plants did not grow, humans ould be left without a food source. Food chains of every kind
would be upset without the help of bacteria and fungi. Also, oxygen could not be produced if there were
no plants. Some bacteria change the nitrogen in the air to a form that plants can use. Again, the lack
of bacteria would be a hinderance to plant growth. Fungi and bacteria also cause and spread diseases.
With the extinction of bacteria and fungi, many common diseases today may become extinct also. Though,
this would seem like a good change, it could also be a problem. If no animal or human contracted a disease,
the world would become overpopulated. In turn, a food shortage would occur. Life would be even more
difficult without the diseases. Therefore, this world would certainly be harmed by the extinction of bacteria
and fungi.

in-depth, multifaceted, creative response

analyzes both positive and negative aspects in detail
focuses on the global aspects of this scenario
includes the effects on the physical environment

OPEN-RESPONSE 3

My conciasion is, the less siblings you have the better in reading you are. You will have higher grades
if you don’t have any or very few brothers and sisters. 50 SRTT ga4 GRAPH
-26 40 90
0-—-85 87 79 83 90 == 2 BS|EAL o
1-85 81 80 76 82 86 it *°
2-80 76 84 77 83 79 4% 7% s
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Grades

* all necessary components are present and correct

OPEN-RESPONSE 4

Katie should ask [1] On the average, how many hours per week do you spend doing homework? [2] What
are your grade point averages in Language Aris, Math, History, and Science? [3] What do you think
influences your ability to do well? [4] Do you have any problems at home or school that could be influencing
your grades? Katie should give this survey to a large number of students in all grades and classes and
ask for their assistance in her experiment. She should take the information they give her and compile this
data. The she should make a conclusion by discovering, by doing an average according o grades and how

many hours of study, which group of students does the best and why. She could share her responses with
a teacher to test her hypothesis and get a second opinion.

e all components are well-defined and articulated
* iaises creative, valid questions beyond the expected
* attempts to verify resuits by sharing information with a teacher

* Wherever ed student responses appear, student errors have not been corrected.
P PP
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— PROFICIENT LEVEL —
Student Response Samples

The student who has achieved a proficient level of performance has completed most of the
important aspects of each open-response question, and is able to articulate the information required.
While the overall quality of the responses displays proficiency, the student lacks the clarity and
creativity present in the distinguished student.

OPEN-RESPONSE 2

If anything on earth dies out it will mess up the food chain and the land. If we no longer had fungi,
and bacteria the dead organisms wouldn’t have anything to eat. they'd have to find somethmg new or
die. chain reactions would go on for the entire food chiin. People use a lot of fungi & bacteria in medicines
so we would have to find something new too.

¢ recognizes the global significance of bacteria and fungi
¢ demonstrates adequate analysis of the question
¢ lacks detail and dlarity

OPEN-RESPONSE 3

0 1 2 3
85 80 70
81 76 80
80 84 75
76 77 225

85
87
79
83
_90 82 33
424 _79 32
‘ﬁ 490 a9 21,
4 @) QP
4 GA.% 2 3 4 5
3 9
6|z8% 24 # of brothers

& sisters

Average grade in reading

e shows correct averaging of the reading scores
e graph is well done and complete
¢ student has failed to generate a conclusion

OPEN-RESPONSE 4

Katie should ask these questions: “How many hours of homework do you do per week?” and “What grade
do you receive?”. First, Katie should test her hypothesis by conducting the survey. She should gather
information from several pecpie in order to get an accurate conclusion. Then, Katie must analize her results
and draw a conclusion. Katie could make a graph of the survey to see if her hypothesis was correct. The
graph would enable her to easily see the results.

e two of the three crucial components answered adequately
o third component is sketchy and vague




— APPRENTICE LEVEL —
Student Response Samples

At this level, the student has completed some
important portions of the open-response questions. There
are significant gaps in the student’s conceptual under-
standing.

This student has begun to grasp some important
aspects of scientific processes and thinking patterns. The
apprentice student lacks large and critical pieces of the
good response but has begun to display some fundamental
knowledge of portions of the questions.

OPEN-RESPONSE 2

Well, for one thing we would not have some medicines.
For exp. penicillin is a bacteria medicine. Made mostly
of molds. Even food is made from fungi and bacteria. So,
we do need these things in life.

* recognizes some important concepts

e lists two disadvantages to the loss of bacteria/
fungi

e fails to list any advantages

e lacks any in-depth discussion

e fails to recognize global significance

OPEN-RESPONSE 3

— NOVICE LEVEL —
Student Response Samples

A student at the novice level of performance does
not grasp the question and has not responded to it in
a meaningful way.

Responses indicate little or no understanding of the
questions. Many responses are merely restatements of
the question, and often do not make sense. Some
students at t < novice level will simply write nonsense
when facing a question that they don’t understand.

OPEN-RESPONSE 2

There would be know bacteria and dirt around, & I think
that the worid would be a whole lot cleanier and different.

The people with 0 siblings have better grades. Maybe cause
they don’t have to worry or fight with them. The people
with a lot of siblings have bad grades probably cause they
can’t concentrate on studies. ,

0 - 84.8%
1 - 81.66%
2 - 79.83%
3 - 75%
4~ 72%

* misses crucial component by not making any
attempt to graph the reading averages

OPEN-RESPONSE 4

Questions: How many hours do you study a night.
Do you study before a test.
What are your grades.

Procedure: Gather as much data as possible and make
a chart.

Response:  Give it to her teacher.

* one of the three crucial components of this question
has been adequately addressed

* understands the appropriate questions to ask to
gather information

¢ does not understand how to conduct or analyze
a scientific study

* fails to process question in a meaningful way
¢ reference to “dirt” is not appropriate for question
OPEN-RESPONSE 3

80, 76, 84, 85, 77, 81, 80, 76, 82, 86, = 807
807 is the average

e does not understand how to compute an average
* has not attempted to construct a graph
¢ has not drawn any conclusion

OPEN-RESPONSE 4

What do they study. After Katie got all the answers she
should try to do them to see if it really works.

® does not know appropriate questions to ask

¢ does not understand how tc conduct a meaningful
sdentific study

* unable to respond in a meaningful way
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CGrade 8
SociaL Stupies Oren~IRESPONSE
Comon ITEMS

Open-response 2:
In the United States, peopie are sometimes freated unfairly because of the group to which they
belong.
o identify a group that has been treated unfairly because of sex, national origin, religion
or iace.
« Describe several ways in which this group has been treated unfairly throughout United
States history.

« Also describe several ways in which people have tried to comect these problems.

Operi-response 3:
New York City, as of 1990, had a populatson of 7,322.564. Shelbyville, Kentucky, at the same
time, had a population of 6,238.

o What are SEVERAL opportunities psopie from a large urban center would ciaim they

- vulsq
have that peopie from rural areas do not have?

o How would people from: the rural areas probably argue against those claims?

e What are scme problems thai people from the two types of ccmimunities would have
in common?

Cpen-response 4:
The shaded areas on the maps below indicate the extent of rain forests at two different times
in the last 50 years.

« Describe several changes that have taken place in the rain forests that explain the
differences between the maps.

e Why have these changes been occurring?

Extent of Tropical
Rain Forest — 1940




— DISTINGUISHED LEVEL —
Student Response Samples*

Students at this level demonstrate the ability to make interpretations, draw conclusions, summarize,
analyze, and evaluate information, and provide logical arguments in support of a position based on
their understanding of social studies knowledge and concepts. They can clearly communicate ideas
and often “go beyond” what is asked for in a question by incorporating as many relevant ideas,
information, and examples as possible.

OPEN-RESPONSE 2

We should take a lesson from the Japanese. They have risen from the ashes of WWII, and have
become a werld power. But instead, Americans choose to insult them.

The Japanese have been discriminated against because of WWII and Pearl Harbor. They have been
riduculed because they are buying American companies. Most recently, we have had a name-calling contest
with them since their prime minister said that American workers were “lazy and illiterate.”

Unfortunately, we have not done much to combat discrimination of the japanese. But if we don't

like what they are doing by buying America, we must do something about it, and not by badmouthing
them.

* discusses group that has been discriminated against as well as the ways discrimination has
occurred

¢ gives one possible solution for solving problem of discrimination

OPEN-RESPONSE 3

People who live in urban areas have distinct advantages over rural areas in some cases. have
ready access to jobs, banks, theatre, and almost anything else. There are more jobs available, and they
have better education.

However, in small towns, you know just about everyone, there is less crime, and your voice can
be heard more in politics.

Unfortunately, we share some of the same problems: drug abuse, child abuse, kids who don’t want
to learn, and people who don't like each other. These are problems you will face anywhere you go.

¢ discusses advantages and disadvantages of bcth urban and rural areas
¢ gives several problems that are common to both urban and rural areas

OPEN-RESPONSE 4

Every day, we lose hkundreds of acres of tropical rain forest. Over 50 years, we have wiped out
a lot of animals and their habitat. The lund on the maps has been cleared. There are several reasons why.
First is for farming. But, the soil in the rain forest is poor, and it can only support crops for a few
years. Farmers must clear more land. Second is for building homes. Third, many forests are being cut
down for their expensive woods, like ebony, teak, and mahogany. We must stop clearing rain forests. We
are killing animals and robbing ourselves of a wonderful treasure.

¢ gives accurate description of maps
¢ discusses reasons for the disappearance of the rain forests
¢ discusses problems that deforestation creates
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— PROFICIENT LEVEL —
Student Response Samples

Proficient students can demonstrate an understanding of sodal studies concepts and/or issues
and generate a coherent discussion based on them. Students may be able to draw plausible conclusions
in light of their social studies knowledge, but may not be able to provide adequate support for their

OPEN-RESPONSE 2

The Native Americans have always been treated wrongly. Back during those first years of our country,
settlers took their land from them, destroyed their camps, killed the Indians’ source of food and waged
an unrightful war against them. The Native Americans, once roaming the whole nation, were forced to
live on small reservations. At the beginning, there were men that werned Spain of the wrongs committed
against Indian. Since then, there have been people protesting against it, even during the seitlers’ days.
There were never enough, though and that should be our greatest shame.

¢ indicates an understanding of a group that has been treated harshly and provides the reasons
e gives historical basis for the answer, but is minimal in its breadth and scope

OPEN-RESPONSE 3

There would be better schooling, more culiural centers, more opportunities for people to become involved
with activities. This would all kappen because there are more people, more reeds, and more tax money.
Rural people may feel that since there are less students, teachers may spend more time with the children.
They may feel that their cultural centers may be fewer in number, but betier in content. They may feel
that the opportunities for the activities would be better handled because there are less people to handle.
Both communities would have to worry about crime, pollution, and homeless people.

* indicates a knowledge of advantages and disadvantages associated with urban nd rural living,
with some inaccuracies

OPEN-RESPONSE 4

The rain forests have definitely been shrinking. Every year thousands of acres are being desiroyed. Trees
ave cut down and land cleared and with it all, habitats for as yet unknown species. Plants that couid
produce life-saving medicines are being killed. The rain forests are cleared because of many reasons. The

inhabitants of S.A. need land to grow crops, lumber to sell, end animals to export for pets. It all comes
down to the basic role of money.

e shows an understanding of, reasons for, and effects of deforestation




— APPRENTICE LEVEL — !
Student Response Samples

A student at this level displays some understanding

— NOVICE LEVEL —
Student Response Samples

A student at s level is unable to clearly communicate

of social studies concepts. The student may clearly important ideas that would indicate an understanding
communicate some accurate knowledge, but a thorough of social studies concepts. Discussion of social studies
understanding is not apparent. An apprentice level issues at this level may be purely recall of fact with no
student is beginning to incorporate facts with processing strategy for processing the information coherently.

skills to develop a clear response.
OPEN-RESPONSE 2

OPEN-RESPONSE 2

I think mainly in our history blacks have been treated
unfairly. During colonial times many blacks were being

Sex is not all unfairly and pluse is you think sex is
unfairly. It is to alot of young boys and girls. They
shouldn’t be talking about sex anyways:

used as slaves. During the 40's, 50°s, and 60's many
blacks were put under public humiliation under segregation
and the lack of basic rights that the whites had. During
the years black leaders like Martin Luther King jr and
Malcolm X have stood up for black right and are probably
the main reasons why blacks have the same rights today
as everyone else.

e fails to identify a group that has been treated
unfairly
¢ shows minimal understanding of the question

OPEN-RESPONSE 3

e indicates some insight as to ways in which a group
of people have been treated unfairly

¢ provides minimal description of how people have
tried to correct the problem

They both have people and schools and jobs maybe the
school work is I don’t know. i go to Dayton. New York
City has more people.

* implies that problems have been resolved

OPEN-RESPONSE 3

People from a large urban center would claim that they

¢ lacks any attempt to compare and contrast char-
acteristics of urban and rural areas

OPEN-RESPONSE 4

have easier access to things like shopping centers and food
markets. They would say that they have a special closeness
with their neighbors and that they could trust them.

In 1340 there is a lot of rain forests that In 1988 has
less rain forest

People from a rural area would prepably say that in a
city they have more crimes and it's dangerous to walk
the streets at night, but in the country is safe and quiet.
They might have fire and theft problems alike.

e generally lacks explanation and insight
e gives some ways in which urban and rural areas
are both alike and different

OPEN-RESPONSE 4

There are many changes that have occured in the rain
forest. Everyday men are bulldozing and burn down
rainforests just for lan to raise cattle on. Many companies
are doing the same thing but using the land for apartment
houses, shopping centers, and other odd sources of
buildings. These changes mainly have been occuring
because the population is steadily increasing in South

America. With the rise in population they need more land
to live on.

e indicates some understanding of why the rain
forests are shrinking
e gives possible reasons but little explanation

* makes a statement in reference to the change that
has taken place in South American rain forest
regions

e no attempt to cite causes or effects of rain forest
loss

]
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Advanced Placement Program

1992 Mathematics:
Free-Response Scoring Guide and Sample Student Answers

Calculus AB — Calculus BC

“Message to Teachers,” sample student responses, scoring guides for question 1 of the

1992 AP Calculus AB Examination, and “Reminders for Secondary School Teachers” are
reproduced here.

The Advanced Placement Program is a cooperative educational endeavor sponsored by
the College Board and administered by Educational Testing Service. The program serves three
groups: students who wish to pursue college-level studies while still in high school, high schools
that wish to offer these opportunities, and colleges that wish to encourage and recognize such
achievement. The Program provides materials describing college-level courses to participating
high schools and the results of examinations based on these courses to the colleges of the
students’ choice. Participating colleges, in turn, grant credit and/or appropriate placement to
students who demonstrate qualifying performance on the examinations.

Except for Studio Art — a portfolio assessment — the AP Examinations are approxi-
mately 50 percent free-response (essays, problems, programs, taped performances, etc.).
Course descriptions, teachers’ guides, released examinations, free-response guides, student
guides, and other curricular materials are available in art, biology, chemistry, computer
science, economics, English, French, German, government and politics, history, Latin, math-
ematics, music, physies, psychology and Spanish. Throughout the country, in all of these

disciplines, teacher development workshops are available year-round and week-long institutes
are available in the summer.

For more information, contact:

Advanced Placement Program
Mail Stop 85-D

Educational Testing Service
Rosedale Road

Princeton, NJ 08541

These materials were reproduced with the permission of the College Board and Educational
Testing Service.

Iy
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Dear Teacher:

This Guide is an attempt to remove the mystery of how AP Mathematics free-response questions are
scored.

As you probably know, AP Examinations are created afresh each year by faculty development commit-
tees and Educational Testing Service (ETS) test development specialists. All the committee members
teach calculus in colleges, universities, and secondary schools. The multiple-choice questions are
pretested in college calculus classes: they are then analyzed and scored so that the committee is able to
judge their suitability for inclusion in the final examinations that AP students take each May.

The scoring of the free-response questions takes place during June at the AP Reading. Before the
faculty consultants — college and AP teachers from around the country — gather at the Reading, the
chief faculty consultant, Professor Raymond J. Cannon of Baylor University, together with the two
examination leaders, prepared the first draft of the free-response scoring guides at Clemson University
in South Carolina before the arrival of the 40 table leaders. The scoring guides were refined after the
table leaders scored the full range of sample responses. Using the agreed upon scoring guides and
sample papers, the table leaders trained the 322 faculty consultants who arrived at Clemson on

June 13. After the training, using the samples, faculty consultants were ready to score actual student
responses. Throughout the Reading, the table leaders continuously monitored the faculty consultants,
checking their scores and discussing particular student responses with them. Over the course of six
days, 77,508 Calculus AB papers and 15,639 Calculus BC papers were read.

To arrive at a total grade. the scores for each question given by faculty consultants were weighted and
combined with the multiple-choice scores. Armed with statistical data about student performance, the
apparent ability of the student group, and past score distributions. the chief faculty consuitant set the
grade “‘cut points” after consulting with ETS and College Board staff.

This Guide illustrates the range and quality of student work. For each free-response question from the
1992 AP Mathematics Examinations. the chief faculty consultant has provided a general comment and
an observation about the performance of the candidates. Next you will find the scorizg guides. Prob-
ably most useful in your work will be the actual student responses and the chief faculty consultant’s

comments on those responses explaining why they merited the scores they received. National grade
distributions follow. along with information about how to interpret them.

We hope this publication will be a valuable aid to you in your teaching.

%‘2 %
Wade Curry. Director
Advanced Placement Program
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L.
THE 1992 AP CALCULUS AB EXAMINATION

Free-Response Questions, Scoring Guides, and Sample Student Answers

Question 1

This opening problem requires some basic analysis of a polynomial graph. Students should have
answered Part (&) by considering the sign of the first derivative, noting that it remains negative on both
sides of the critical point at 0. Part (b) was to be answered by considering the sign of the second

derivative. In Part (c). students had to indicate that horizontal tangent lines occur at all three critical
points, including the “shelf” point at x =0.

A favorite technique for analyzing the sign of f'(x) and f"”(x) is through a “sign chart.” Students

were required to have labeled such charts clearly, and to indicate what information was being used to
draw their conclusions.

I. Let f be the function defined by f(x) = 3x> — 5x* + 2.

(a) On whatintervals is f increasing?
(b) On what intervals is the graph of f concave upward?

(c) Write the equation of each horizontal tangent line to the graph of f.

Solution Scoring Scale

Points (See Footnote)

,

(@) f(x) = 15x* = 15" = 15y (xv" = D I f(x)
Signof f* + - | - - I:  Analyzes sign of /'(x) or
' ; 39 e -«
-1 0 1 explicitly sets student’s
Answer: f is increasing on the fxr>0
intervals (—x.—1]and [l. ») [ 1+ Answer
(b)Y /"(x) = 60x* — 30x = 3002y - 1) [ 1 17 (x)
Signof f/ - - - - I:  Analyzes sign of f“(x) or
f ; 34 o .
| . I explicitly sets student’s
v2 NE £(x) >0
| 11 Answer

Answer: on <~‘

and on (—L ‘f.)
9
AV

Footnote: Whenever ponts are deducted lor spectlic ermon as dénoted 1n < >, students cannat lose more pornts thun the number ¢t points indicated tor
that part 1n the sconng scale.

Copyaght © 1992 by Educanional Testing Service. Al nghis reserved.
Princeton. N.J 08541
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(©) f(x)=0 when x = —1.0.1 (1. Solves student’s f'(x) = 0

Xx==l=2f(x)=4:y =4 < —1 > fewer than 3 solutions
SO)Y=2.p =2 33 1. One answer
f)y=0;,y=0 1: Al other consistent answers

(must be at least one)

Note: For "arswer only,” maximum 2 of 3
ifno f*

Student Response
1. Let f be the function defined by f(x) = 3x° — 5x3 + 2.
(@) On what intervals is / increasing?
£Ux) = |€x-15x*
LX)z Isx*(x T 1)
crit cal values
jex>(x*-1) =0

X= O)x: t x="}

-,f/(x) .f(x) fs
"~ 00,1 + inereasing  L£(-2) = (0(3)

’ — . Py IS,
Ciy0) decreasinsy £ CEY= 2)

L/_O; ') - de,c\—ecksl‘vﬁ 4‘/(—1;_) :-';5(':3)

(hm) |+ (nereasing ¢ (292 4 6(3)

(=) is ;\crc.a.s;r\f) o (-, =Y V(1,+2)

)
o




(b) On what intervals is the graph of f concave upward?
L) ¢Ox*-30x
£7(x)= 20+ (&x*-Y)

Yecs ble fr:a{/klt.“, ol T ALleto~

:ZX ZLxL-A 0-—0

-}

xzo x: F= X° =

.P((X) -FCX) s foncave

ée g ’
( J ‘1-») — Ao vwion—s £ /(-‘) ) S ~Lot+30= -30
(:é-) o) + Yaryd - | - "@O & - 1S
~ ' wpwarels T (—:: - +1S = =
‘e
e ?—L) —_ Avwwmoarels A ”CJ:;) z %9 - ="
(Fo==) | + ‘ ‘“P”C\fc(;s _

L) T

= Cencave wpwaral ‘e 0,\(\[_ )O) u( ) *tc)

(c) Write the equation of each horizontal tangent line to the graph of f.
cvriticaf valuwzs at x=o, x=-i, Xz
Plod= 2 p-=4y  rr=o

l\0r| ontal ‘La,\—aé,z,v\;(- liu_s. at -

y':—l, 3:'41 Y

\
o)

Comment: In Parts (a) and (b), note how clearly this student communicates by first labeling the sign
charts of f' and f" and then showing the corresponding conclusions about the behavior of f. Because
of this clarity, faculty consultants were not confused when the student wrote the two “prime™ signs for
f" so close together that they may appear as one. The student is not penalized for the grammatical
error in Part (c). using “‘at” rather than “are.” Similarly, the student’s answer to Part (a) is technically
incorrect, since f is not increasing on the set that is the union of these two intervals. However. because
the question asked for the intervals, the union sign was interpreted as “and on™ ana credit was
awarded. The score for this solution is 9.
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Student Response

I. Let f be the function defined by f(x) = 3x5 — 5x3 + 2. ©

(@) On what intervals is f increasing? 8

e —
TN =19%4 - 15%x - \ t ;
15%2(x2-1) 7O oo |9
\ﬁ\:(2 20 )
T 70) viea pris
vyl ~LOy

X >TV N
1 1s 'nwzmsma (1,01 ond. [1)e0]

(b) On what intervals is the grapn of f concave upward?

CY)‘]SXQ' 5\(& ‘ Ca
‘f“Cﬂ) LONG = 30%  PS OF IMEE On

Box (3 X2 ~1) o, j'.mz_
30X >0 \
%70 (
;Xz -\ >0 o
2) \/2- f | 1/ "/,2.
er{ R 5
T iﬁl . —
z 7 WU ancowvg Lo |

\_ 0t CI% gl ardTs oon




(c) Write the equation of each horizontal tangent line to the graph of f.
LN) = ByS Bx>2 q

— oy 2 = -
LU= = |IXA- 15X =0*

B -1 =0
XK= =1
=0

Comment: In Part (3), this student showed algebraically that f'(x)> 0, but faile i to solve that inequal-
ity correctly. In Part (b), he or she managed, through some algebra that by itself appears suspicious, to
solve the desired inequality correctly. Note how the student used sign charts without indicating what
they mean, making it impossible to assign partial credit if the answer had been incorrect. In Part (c),
the student missed the first of the three points available because the answers were crossed off.
Historically, a penalty has been assigned for crossing off correct work, and here that penalty amounted
to one point. In the future, crossed off work will not be scored. The score for this solution is 5.

e
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Reminders for Secondary School Teachers

AP Examinations are designed to provide accurate assessments of achievement when the results are
used properly. Any examination has limitations, however. especially when used for purposes other

than those intended. Presented below are general and specific suggestions for teachers to aid in the use
and interpretation of AP grades.

AP Examinations are develuped and evaluated independently of each other. They are
linked only by common purpose, format, and method of reporting results. Therefore.
comparisons should not be made between grades on different AP Examinations. An AP
grade in one subject may not have the same meaning and interpretation as the same AP

grade in another subject, just as national and college standards vary from one discipline to
another.

AP grades are not exactly comparable to college course grades. The AP Program conducts
research studies every few years in each AP subject to ensure that the AP grading standards
are comparable to those used in colleges with similar courses. In general, these studies
indicate that an AP grade of 3 is approximately equal to a college course grade of B at
many institutions. At some other institutions, an AP grade of 3 is more nearly comparable
to a college course grade of C. These are only generalizations. however. The degree of
comparability of an AP grade to a college course grade depends to a large extent on the
particular college course used for comparison.

The confidentiality of candidate grade reports should be recognized and maintained. All
individuals who have access to AP grades should be aware of the confidential nature of the
grades and agree to maintain their security. In addition. school districts and states should
not release data about high school performance without the school's permission.

AP Examinations are not designed as instruments for teacher or school evaluation. A large
number of factors influence AP Exam performance in a particular course or school in any

given year. As a result. differences in AP Exam performance should be carefully studied
before attributing them to the teacher or school.

Where evaluation of AP students. teachers. or courses is desired. local evaluation models
should be developed. An important aspect of any evaluation model is the use of an
appropriate method of comparison or frame of reference to account for yearly changes in

student composition and ability. as well as local differences in resources. educational
methods. and socioeconomic factors.

The “Report to AP Teachers™ can be a useful diagnostic tool in reviewing course results.
The report identifies areas of strength and weakness for each AP course. This information

may also help to guide your students in identifying their own strengths and weaknesses in
preparation for future study.

Many factors can influence course results. AP Exam performance may be due to the degree
of agreement between your course and the course defined in the relevant AP Course
Description, use of different instructional methods. differences in emphasis or preparation
on particular parts of the examination (e.g., writing and organizational skills). differences
in pre-AP curriculum. or differences in student background and preparation in comparison
with the national group.

o
p

51




“Performance Assessment”

Education Research Consumer Guide,

Number 2, November 1992

This guide to performance assessment, produced by the U.S. Department of Education,
defines the topic and provides some basic information including what the research says, the
cost of performance assessment, and provides some examples of successful strategies and
programs. People to contact for more information are also listed.

Education Research Consumer Guide is a new series designed for teachers, parents, and
others interested in current education themes. Jacqueline Zimmermann is the editor. It is
published by the Office of Research, Office of Educational Research and Improvement, U.S.
Department of Education.
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Performance Assessment

What is it? Performance assessment, also known
as alternative or authentic assessment, is a form of
testing that requires students to perform a task rather
than select an answer from a ready-made list. For
example, a student may be asked to explain histori-
cal events, generate scientific hypotheses, solve
math problems, converse in a foreign language, or
conduct research on an assigned topic. Experienced
reters—vither teachers or other trained staff—then
judge the quality of the student’s work based on an
agreed-upon set of criteria. This new form of as-
sessment is most widely used to directly assess

writing ability based on text produced by students
under test instructions.

How does it work? Following are some meth-

ods that have been used successfully to assess
performance:

K Open-ended or extended response exercises
are questions or other prompts that require stu-
dents to explore a topic orally or in writing.
Students might be asked to describe their obser-
vations from a science experiment, or present
arguments an historic character would make con-
cerning a particular proposition. For example,
what would Abraham Lincoln argue about the
causes of the Civil War?

§ Extended tasks are assignments that require sus-
tained attention in a single work area and are
carried out over several hours or longer. Such
tasks could include drafting, reviewing, and re-
vising a poem; conducting and explaining the
results of a science experiment on photosynthe-
sis; or even painting a car in auto shop.

0 Portfolios are selected collections of a variety of
performance-based work. A portfolio might in-
clude a student’s “best pieces” and the student’s
evaluation of the strengths and weaknesses of
several pieces. The portfolio may also contain
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some “works in progress” that illustrate the im-
provements the student has made over time.

These methods, like all types of performance assess-
ments, require that students actively develop their
approaches to the task under defined conditions,
knowing that their work will be evaluated according
to agreed-upon standards. This requirement distin-
guishes performance assessment from other forms
of testing.

Why try it? Because they require students to
actively demonstrate what *hey know, performance
assessments may be a more valid indicator of stu-
dents’ knowledge and abilities. There is a big dif-
ference between answering multiple choice
questons on how to make an oral presentation and
actually making an oral presentation.

‘More important, performance assessment can pro-

vide impetus for improving instruction, and in-
crease students’ understanding of what they need to
know arid be able to do. In preparing their students
to work on a performance task, teachers describe
what the task entails and the standards that will be
used to evaluate performance. This requires a care-
ful description of the elements of good performance,
and allows students to judge their own work as they
proceed.

What does the research say? Active learn-
ing. Research suggests that learning how and where
information can be applied should be a central part
of all curricular areas. Also, students exhibit greater
interest and levels of learning when they are re-
quired to organize facts around major concepts and
actively construct their own understanding of the
concepts in a rich variety of contexts. Performance
assessment requires students to structure and apply
information, and thereby helps to engage students
in this type of learning.
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Curriculum-based testing. Performance assess-
ments should be based on the curriculum rather than
constructed by someone unfamiliar with the particu-
lar state, district or school curriculum. This allows
the curriculum to “drive” the test, rather than be
encumbered by testing requirements that disrupt
instruction, as is often the case. Research shows that
most teachers shape their teaching in a variety of
ways to meet the requirements of tests. Primarily
because of this impact of testing on instruction,
many practitioners favor test ieform and the new
performance assessments.

Worthwhile tasks. Performance tasks should be
“worth teaching to”; that s, the tasks need to present
interesting possibilities for applying an array of
curriculum-related knowledge and skills. The best
performance tasks are inherently instructional, ac-
tively engaging students in worthwhile learning ac-
tivities. Students may be encouraged by them to
search out additional information or try different

approaches, and in some situations, to work in
teams.

What does it cost? These positive features of
performance assessment come at a price. Perfor-
mance assessment requires a greater expense of
time, planning and thought from students and teach-
ers. One teacher reports, “We can’t just march
through the curriculum anymore. It’s hard. I spend
more time planning and more time coaching. At
first, my students just wanted to be told what to do.
I 'had to help them to start thinking.”

Users also need to pay close attention to technical
and equity issues to ensure that the assessments are
fair to all students. This is all the more important as
there has been very little research and development
on performance assessment in the environment of a
high stakes accountability system, where adminis-
trative and resource decisions are affected by mea-
sures of student performance.

What are examples of successfdl strate-
gies and programs?

§ Charlotte Haguchi is a third- and fourth-grade
teacher at Farmdale Elementary School in Los
Angeles. Regarding assessment and instruction
as inseparable aspects of teaching, Ms. Haguchi
uses a wide array of assessment strategies to
determine how well her students are doing and to
make instructional decisions. She uses system-
atic rating procedures, keeps records of student
performances on tasks, and actively involves stu-
dents in keeping journals and evaluating their

o own work. Ms. Haguchi can be seen in action

F Mc‘along with other experts and practitiongrs in the

IToxt Provided by ERI

videotape Alternatives for Measuring Perfor-
mance by NCREL and CRESST. (See Jeri
Nowakowski and Ron Dietel, below.)

1 William Symons is the superintendent of Alcoa
City Schools in Alcoa, Tennessee. Seeking
higher, more meaningful student standards
through curriculum reform, Dr. Symons works
with school staff and the community to create a
new curriculum focused on standards and an as-
sessment linked to the curriculum. Comments
and advice from Dr. Symons and other practitio-
ners and experts are available on the audiotape
Conversations About Authentic Assessment by

Appalachia Educational Laboratory. (See Helen
Saunders, below.)

B Ross Brewer is the director of planning and policy
development in the Vermont Department of Edu-
cation. Vermont is assessing fourth- and eighth-
grade students in writing and mathematics using
three methods: a portfolio, a “best piece” from
the portfolio, and a set of performance tasks.
Other states that have been very active in devel-
oping and implementing performance assess-
ments include: California, Arizona, Maryland,
New York, Connecticut, and Kentucky. (See Ed
Roeber and state officers, below.)

Where can | get more information?

W. Ross Brewer

Planning and Policy Department
Vermont Department of Education
Montpelier, VT 05602
(802)828-3135

Carolyn D. Byrme

Division of Educational Testing

New York State Education Department
Room 770 EBA

Albany, NY 12234

(518)474-5902

Dale Carlson

California Department of Education
721 Capitol Mall

Sacramento, CA 935814
(916)657-3011

Don Chambers

National Center for Research in Mathematical
Sciences Education

University of Wisconsin at Madison

1025 West Johnson Street

Madison, WI 53706 55

(608)263-4285
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Ron Dietel

National Center for Research on Evaluation,
Standards, and Student Testing
(CRESST)/UCLA

145 Moore Hall

405 Hilgard Avenue

Los Angeles, CA 90024-1522

(310)206-1532

Steven Ferrara

Program Assessment Branch
Maryland Department of Education
200 West Baltimore Street
Baltimore, MD 21201
(410)333-2369

James Gilchrist

New Standards Project

Learning, Research and Development Center
3939 O’Hara Street

Pittsburg, PA 15260

(412) 624-8319

Paul Koehler

Arizona Department of Education
1535 West Jefferson

Phoenix, AZ 85007
(602)542-5754

Kate Maloy

National Research Center on Student
Learning/LRDC

3939 O’Hara Street

Pittsburgh, PA 15260

(412)624-7457

Joe McDonald

Coalition of Essential Schools
Brown University

Box 1969

Providence, RI 02912
(401)863-3384

Jeri Nowakowski

North Central Regional Educational Laboratory
(NCREL)

1900 Spring Road, Suite 300

Oak Brook, IL. 60521

(708)571-4700

Edward Reidy

Office of Assessment and Accountability
Kentucky Department of Education

19th Floor Capital Plaza Tower

500 Mero Street

Frankfort, KY 40601

(502)564-4394

Douglas Rindone

Division of Research, Evaluation and Assessment
Connecticut Department of Education

Box 2219

Hartford, CT 06145

(203)566-1684

Ed Roeber

Council of Chief State School Officers
1 Massachusetts Avenue NW

Suite 700

Washington, DC 20001-1431
(202)336-7045

Larry Rudner
ERIC Clearinghouse/AIR

3333 K Street NW
Suite 300

Washington, DC 20007
(202)342-5060

Helen Saunders

Appalachia Educational Laboratory
1031 Quarrier Street

P.O. Box 1348

Charleston, WV 25325
(304)347-0400

by David Sweet

This is the second Education Research
CONSUMER GUIDE—a new series published for
teachers, parents, and others interested in current
education themes.

OR 92-3056

ED/OERI 92-38

Editor: Jacquelyn Zimmermann
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An Open-Ended Exercise in Mathematics: A Twelfth Grade Student’s Performance
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Reprinted, by parmission, from A Question of Thinking: A First Look at Students' Performarice on Open-ended Questions in
Mathematics, copyright 1989, Califomia Department of Education, P.O. Box 271, Sacramento, CA 95812-0271.
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“A Look at a Middle School Portfolio”

Arts PROPEL: A Handbook for Visual Arts

Arts PROPEL is an approach to education that has evolved in the visual arts, music,
and imaginative writing at the middle and high school levels. The project grew out of a commit-
ment to develop non-traditional models of assessment appropriate for students engaged in

‘ artistic processes. Its larger goal is to find means to enhance and document student learning in
| the arts and humanities. Supported by the Arts and Humanities Division of the Rockefeller
Foundation, PROPEL was developed and field-tested during a five-year period from 1986-
1991 by researchers at Harvard Project Zero and Educational Testing Service working in close
collaboration with teachers and administrators in the Pittsburgh public school system.

For information on Arts PROPEL, contact:

Drew Gitomer

Mail Stop 18-R

Educational Testing Service
Rosedale Road

Princeton, NJ 08541
609-734-1528

For publications, contact:

Marilyn Ispanky

Mail Stop 37-B

Educational Testing Service
Rosedale Road

Princeton, NJ 08541
609-734-5073

These materials were reproduced with the permission of Educational Testing Service.
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ARTS PROPEL:
A HANDBOOK FOR VISUAL ARTS

C

This handbook was prepared by Allison Foote, Drew Gitomer, Linda Melamed, Elizabeth
Rosenblatt, Seymour Simmons, Alice Sims-Gunzenhauser, and Ellen Winner, with the help
of teachers and administrators from the Pittsburgh Public School System.

Arts PROPEL Handbock Series Editor: Ellen Winner
This handbook was co-edited by Ellen Winner and Seymour Simmons.
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A LOOK AT A MIDDLE SCHOOL PORTFOLIO

Janelle Hirschkopf was an 8th-grader in Pam Costanza’s class at Rogers Schooi for
the Creative and Performing Arts in Pittsburgh. Pam Costanza teaches in what might be
considered an ideal environment for developing a PROPEL approach to art education. She
is surrounded by supportive colleagues and administrators who share her belief about the
importance of art in education and who, in many cases, are similarly involved in PROPEL.
The students in her classes are also unusual in that, by the time they enter the sixth grade,
they have made a serious commitment to the study of art. They attend art classes during
their entire three years at Rogers. Sixth graders take art for a 40 minute period two to four
times per week. Seventh and eighth graders attend classes four days a week, and spend
three consecutive periods, or two hours and fifteen minutes each day, in art. Seventh and
eighth graders alternate regularly throughout the year between classes in two-dimension.l
media taught by Pam and classes in ceramics taught by an adjunct teacher.

The portfolio shown here begins with two of the many sketches Janelle did as
weekly homework assignments. Figure 7.5 shows her first sketch, a drawing of a porcelain
figurine. The figure is rich in detail and challenging in terms of its proportions and surface
qualities. In later drawings, Janelle continued to focus on rendering details and surface
qualities, but now concerned herself with more subtle issues of texture and tone as she
began to “blow-up” small objects to several times their natural size (see Figure 7.6).

!

Figure 7.5 Figure 7.6

61




When asked in her end-of-term self evaluation which works she felt were
particularly successful, Janelle said:

Pencil drawings are what I'm the most successful with. I've been
using pencils basically all my life. Ican really create some great stuff
with it when I want to because I know what I'm doing when it comes
to that kind of medium.

She felt that her most frustrating experience was a watercolor assignment done around the
same time as Figure 7.6. The frustration was due to feeling that she was unable to control
the medium.

The first in-class two-dimensional domain project was a portrait unit. Building on
portrait drawing experiences from previous years, this project was structured to help
students learn to do portraits using a variety of styles and media. Students started with a
series of three-minute line drawings, using felt tip-pens and drew the person across the
table from them. Students made a blind contour drawing, a drawing using only circular
lines, and a drawing using only straight lines made with the help of a ruler (see Figures 7.7,
7.8and 7.9).

Figure 7.7 Figure 7.8
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Figure 7.9 Figure 7.10

For each drawing, students made entries in their journals about how they felt about
the drawing and the assignment. After all three drawings were done, they were put on the
board to critique and discuss. A fourth drawing was then begun, initialiy using the ruler
again to define the contours, then using oil pastels to paint in the face with “expressionist”
tints that portrayed the person’s personality. (Figure 7.10).

The completed oil pastels were put on the board for further discussion. At the end
of the project, students looked at a series of Cubist and Expressionist portraits by Picasso,
and were asked to discuss their portraits in comparison to those by Picasso.

The portrait project resumed, after several weeks spent on another assignment, with
portrait drawings done in conte crayon and self-portraits done in pencil (see Figures 7.11
and 7.12). These were also critiqued in class. Before starting a final portrait drawing,
students looked at and discussed portraits by artists with very different styles: Botticelli,
Filippino Lippi, Vermeer, Rembrandt, Cassatt, Van Gogh, Modigliani, and Picasso.
Students selected one or more artists as models, and created a portrait or self-portrait using
the model as inspiration. Students could choose any of the media they had used during the
project. As they began work, students recorded in their journals the objectives of the
project, their chosen artist(s), subject, and media. These entries were accompanied by an
explanation for the various choices.




Janelle wrote as follows:

I am going to do a self-portrait in colored pencil... because I want to
learn how to use color to make portraits more interesting. The reason
why I'm doing myself is because,if I want to express myself in any
certain way by reficcting my personality, I know more about me, than I
know about other people in this room.

The style will resemble Botticelli’s technigue because I like how he
makes his models pose. I had to change my medium to pa