Exploring Assignments, Student Work, and

Teacher Feedback in Reforming High Schools:
2002-03 Data from Washington State

\.-".ﬁ'ﬁ'-""""]'ll-.:. = )l-}:. '|1r||||-|l__—||I .'l;p-,, »
Tt AR oy e 3 Ve
M TRekends w2 s o daEinn

- T

WO PO e n.uH"-em grnpts |

:.--:.' "f'-r_l:_' [ \_]_ Lk II"': -"l.“'_" 'll"l | '-.r'-!- 1
I \
o e ub_'i A ek

Lt e
| '.-:'-:-'..“‘-'.- H'Il'll.'l l‘jﬂ "bl'- Emd "'fhl -

A4 Hnk be oo tex oR oo WolleBene e

A VDK qood quass e

I=.|:_| hk: =. r‘“: l"l'lﬂr\-'-.l‘ [’ ”| III:'\:. -1'_"'| :’P/"-
TN g ft’ O W = T R AP

e ivte dhant s ool sl
Y, fkes eI AU NOS Wnaesd ~orererBe
o " e " hﬂﬁh
) Ye decwyes  An Yeaf TRacy =
] e e e Al i IS SumeeFl |
LNEd  Me oo EEHe. Al - nen
kA I‘I-'_-. .l_m.épr
% .
N ANAY gaEes S
I"ﬁ 'I-\:'I. c !l:ll_-.."'_' = I.'_.:.."'-I .f'-.{ilb'.':r;:']_:_...‘,
1 i b LT |"' B2 mmahh
1

P |

It

1 r [
DA gl ¥ O fre\® fofches.
||1|‘!.1-‘| ;I'";. L";._ f-'-l|-_ -"| [y J‘\.'|L L 1 L 1 =
AL :- "..;.‘- _'L. | A ‘-\.1. r D _,\_‘_'\-\.;'. 1= ]
'|."_.l..- v l.'. el

A Report from the Evaluation of the Bill & Melinda Gates
Foundation’s National School District and Network Grants Program

January 2004

%AMEM:Mlm'nzi FOR RESEARCH SRI International %






Contents

Chapter 1: Rationale for Examining Assignments, Student Work, and Teacher Feedback .................... 1
Relationship to Prior Research on Authentic Intellectual Achievement ... 2
Beginning our Work in Washington SEALE...........ccccevieieeiieeeeseerie e see e eee et see e eee e sne e 3
PUrPOSE Of TRIS REPOIT .......eoiii et ettt sr et e e aeebe et e nne e 3

Chapter 2: Our Measures of Rigor, Authenticity, and QUalItY ........cccveveveereeceseece e 5
Sample Assignments and Work in English/Language ArtS.........ooeeeeeeneeneneeseesie e sieesee e 5
Sample Assignments and WOrk in MathematiCS...........cccveuereereseniese e seesee e 11
Examining the Assignments, Student Work, and Feedback ... 17

English/Language ArtS ASSIGNIMENLS........ccoviiereerereeseeeeseesseessesseesseessesssesseessesesssesssesseessessees 18
English/Language ArtS SEUAENE WOTK ..o 18
MathematiCS ASSIONMENTS ......cceeieeieeeeseerte e ste e re e sse e teesaesseeseesaesseesteeneesseeseensensennees 19
MathematiCS STUAENE WOTK.........ooueiieeieiieieee ettt eas 20
TEACNE! FERADACK ...t bbbttt ettt s ae e 21
(@00l [ oi (] gTe [u 0TI oo 1 0o TSR 21

Chapter 3: The Quality Of OUI MEASUIES...........cccueiieiereesieeitesee e eae e ste s e e essesee e aesseessesseesseesseenees 23
Scoring Assignments and SEUAENt WOTK ........oueieeiiiii e 23
e Lo TN oS oo T S 23
Scoring Datain ENglish/LangUage ATTS ..ottt s ae e sne e 24

Examples of Low- and High-Scoring Assignments and Student Work in
ENGlISI/LanQUAGE ATTS.......ceieeieeieeee ettt sttt esbe b e sseesbeetesneennennneas 25
Score Distributions for Assignments and Student Work in English/Language Arts................... 32
Scores for Typical and Challenging Assignments and the Resulting Student Work in
1o TS A= T T (U= o L= PSP 34
Scoring Datain ManEMELICS. ... .cooueiiiiieie ettt sreesae e 36
Examples of Low- and High-Scoring Assignments and Student Work in Mathematics............. 36
Score Distributions for Assignments and Student Work in Mathematics .........ccccccocveveecieenen, 43
Scores for Typical and Challenging Assignments and the Resulting Student Work in
A= g1 0 0 0k USRS 45
Relating these Data to Other Information on Teaching and LEarning.........ccccvvveveeieeneeveeseeseesnenns 47

Chapter 4: SUMMary and CONCIUSIONS .......cc.oiiiiirieiienieeie ettt sre e e e beeaesaeeseeese s e e sneeneas 49

(@ gT= 0] = A = 1= = S 53
Creating Meaningful ReEPOIting SCAlES..........coviiiiiiiiieie e 53
Examining the Relationships among Assignments, Student Work, and Achievement Test
RESUITS. ...ttt b et e a e a et e et e ehe e b e e at e s Re e b e e a b e eRe e eR e e e e ebe et e ene e beeeenneenee 54
Collecting Assignments and Work NatioNWIdE............ccveiieeeeieereeeseese e seesie e eae e sne e 54
Refining Scoring RUDICS and ProCRAUIES............ooeiiiiiiiieieee et 55
Exploring Options for Studying NON-WItten WOIK ..........ccceiieieiiereeieceese e 56

REFEIEINCES......ceeeteeee ettt et e bt et e e st e be et e e ae e beemtesheeneeeneenbeenbenneesreenaennneas 57

= o T A o] = o G A-1



Figures:
Figure 2.1:
Figure 2.2:

Figure 2.3:
Figure 2.4:

Figure 2.5:

Figure 2.6:
Figure 2.7:

Figure 3.1:

Figure 3.2:
Figure 3.3:
Figure 3.4:
Figure 3.5:
Figure 3.6:
Figure 3.7:

Figure 3.8:

Figure 3.9:

Figure 3.10:
Figure 3.11:

Figure 3.12:
Figure 3.13:
Figure 3.14:
Figure 3.15:
Figure 3.16:

Figure 3.17:

Typical Assignment in 10th-Grade English/Language Arts.........cccceeeenen.
Student Work for a Typical Assignment in 10th-Grade
ENglish/Language ATtS........ccceieeieeeeeesieesiesee e sie e see e e e e ssaeneas
Challenging Assignment in 10th-Grade English/Language Arts................
Student Work for a Challenging Assignment in 10th-Grade
ENglish/Language ATtS........ooceiieieeieeee ettt
Typical Assignment with Student Work in 10th-Grade

IMBENEMELICS. ..ot st b e
Challenging Assignment in 10th-Grade Mathematics........c...cccoevveeevieenee.
Student Work for a Challenging Assignment in 10th-Grade

Low-Scoring Assignment and Low-Scoring Student Work in
ENglish/Language ATtS........cccueeeeieeeeeesieesiesee e sae e ste e e e eae e e
High-Scoring Assignment in English/Language ArtS.........cccceveeveneenieennn.
High-Scoring Student Work in English/Language ArtS.........ccccceeveveeeenee.
Teacher Feedback in English/Language ArtS........ccoveeeneenenieneeieseeins
Score Distribution for Assignmentsin English/Language Arts..................
Score Distribution for Student Work in English/Language Arts................
Score Distribution for Teacher Feedback in English/Language

Score Distribution for Typical and Challenging Assignmentsin
ENglish/Language ATtS........oociiieieeeeeesieere e
Score Distribution for Student Work on Typical and Challenging
Assignments in English/Language ArtS.........cooeeeieeienieneeniesee e e
Low-Scoring Assignment and Low-Scoring Student Work in
Mathematics

Score Distribution for Mathematics ASSIgNMENtS........coceveeveneeneeiinneeene
Score Distribution for Student Work in MathematicCs..........ccocooevvenenennens
Score Distribution for Teacher Feedback in Mathematics.............ccc.c.......
Score Distribution for Typical and Challenging Mathematics
ASSIGNIMENES.....eeeeieeie ettt see e e beeeesseesbeseesbeebesseesreensesneens
Score Distribution for Student Work on Typical and Challenging
Assignments in Mathematics



Chapter 1: Rationale for Examining Assignments,
Student Work, and Teacher Feedback

Leaders at the Bill and Melinda Gates Foundation have dedicated
themselves and a substantial portion of their education portfolio to
improving American high schools. In particular, they seek to reduce
inequities in the educational experiences of historically underserved teens.
Foundation officials want to help convert large, troubled high schoolsinto
small learning communities where all students excel. Additionally, they
want to help create new small schools that replicate promising high school
models. Reformers in foundation-supported schools are working to create
learning environments that are personalized, authentic, and rigorous; that
prompt students to take responsibility for learning, make choices, and do
high-quality work; and that are linked to the broader community and real-

world concerns (http://www.gatesfoundation.ora/Gates/Grants).

Researchers at the American Institutes for Research (AIR) and SRI
International are studying these efforts. We are working with foundation
officials and reformers across the country to study high school change and
what it takes to improve teaching and learning. We are examining the
extent to which foundation-supported schools adopt elements of effective
schooling and show better, more equitable outcomes for students. We also
are investigating the factors that promote or impede school change and its
sustained success.

We are collecting awide range of quantitative and qualitative datain
foundation-supported schools. We are observing classrooms, interviewing
teachers and other school |eaders, and talking to students about what they
do. We also areinterviewing school district leaders and staff in the
organizations charged with helping schools reform. We are collecting
guantitative data through surveys administered to principals, teachers, and
students and we are collecting achievement test data. We are following
foundation-supported schools over time and comparing their activities and
outcomes to those of conventional high schools nearby.

In addition to this work, we are taking a careful ook at teaching and
learning. For a subset of schoolsin the larger evaluation, we are working
with teachers to paint a detailed picture of instruction and of students
academic work. We are trying to determine whether studentsin
foundation-supported schools are exposed to challenging learning
opportunities and whether challenging learning opportunities open the
door to intellectually complex student work. We are studying these
guestions by collecting samples of the assignments students tackle and the


http://www.gatesfoundation.org/Gates/Grants

work that they produce. We are examining the rigor and authenticity of
assignments and the quality of the resulting student work. We are coupling
the data with information from jurisdiction-sponsored standardized tests
and data from the broader evaluation.

We are collecting the assignments and student work from
English/language arts and mathematics teachers in 24 foundation-
supported schools over time.”We will use the data to show how teaching
and learning evolve as reformers continue their work. We also will
contrast these data to assi gnr&ents and student work for conventional high
schoolsin the same districts.

Relationship to Prior Research on Authentic Intellectual
Achievement

This study builds on research conducted in the Chicago Public Schools by
Fred Newmann, Tony Bryk, and their colleagues (Newmann, Lopez, &
Bryk, 1998; Bryk, Nagaoka, & Newmann, 2000; Newmann, Bryk, &
Nagaoka, 2001). Their research in Chicago elementary and middle schools
examined students opportunities to construct knowledge, communicate
clearly and well, do work with authentic purposes, and use language and
mathematics conventions accurately and effectively. Their work suggests
that assignments that demand higher-order thinking skills, deep
understanding of content, elaborated communication, and activities that
are similar to real-world tasks élicit work that isintellectually more
complex from students.

Our research follows their methods and builds on their measurement

model for assignments and student work by extending their scoring criteria
to high school assignments and student work. In addition, we are studying
two aspects of teaching and learning not examined by the Chicago
research. We also are studying:

» Thechoicesthat students make about what they will study and
how they will learn.
» Thequality of teacher feedback on student work.

! See the Technical Appendix of this report for details on our school sampling plan.
2We will collect assignments and work from eight conventional high schools that offer
useful comparisons for the foundation-supported schools.



Beginning our Work in Washington State

We began our nationwide study of teaching and learning in foundation-
supported schools with a pilot study in Washington State. We will use this
experience to test our methods and measures in high school settings and to
strengthen the work before expanding our data collection.

This report describes our pilot work in 2002-03 with eight large
Washington high schools planning to begin conversion to small learning
communitiesin 2003-04. We will return to these schools in 2004-05 to
see whether and how teaching and learning have changed.

In 2003-04 our work will move beyond Washington State across the
country to other large high schools planning to convert to small schools
and to several new small high schools. Aswith the schools in Washington,
we will follow these schools over time to see how teaching and learning
evolve. We also will contrast their work with the efforts of teachers and
students in conventional high schools.

Purpose of This Report

This report describes our measures of the rigor and authenticity of
assignments, the quality of student work, and the utility of teacher
feedback. It details our data collection methods, gives examples of the
assignments and work we gathered, describes their scoring, and discusses
our results. It examines the quality of the measures and makes suggestions
for improving them and our methods moving forward.






Chapter 2: Our Measures of Rigor, Authenticity,
and Quality

We began our work in Washington State by enlisting the participation of
English/language arts and mathematics teachers in eight large high schools
scheduled to undergo conversion in 2003-04. In 2002-03, we asked 24
10th-grade English/language arts and 24 10th-grade mathematics teachers
in the eight schools for copies of their assignments and student work. We
asked teachers to provide us with eight of their assignments over the
course of the school year and for the work of 12 randomly selected
students in response to three of the eight assignments. We asked teachers
for four assignments that were typical of their students’ day-to-day
activities and for four assignments that challenged students to show what
they knew and could do at high levels. For each assignment, we aso asked
for de&ripti ons of teaching objectives, teaching resources, and assessment
goals.

Sample Assignments and Work in English/Language Arts

Examples of the typical and challenging assignments we gathered and the
work that resulted from them in English/language arts are shown in
Figures 2.1 through 2.4. Figure 2.1 provides an example of an assignment
described astypical of students day-to-day activities by one of the
participating teachers.

Figure 2.1: Typical Assignment in 10th-Grade English/Language Arts

Dandedlion Wine

Using pages 1 through 32 in the novel Dandelion Wine, answer the
following questions in complete sentences. Use a separate sheet of lined
paper so you have plenty of room to write.

1. How does Doug use hisimagination to turn an ordinary experience
into amagica one?

2. Why doestheir father take Doug and Tom to the forest?

3. Does Doug seem to share his father’ s respect and love for nature?
Give an example from the book to support what you decide.

4. What do you think the “thing” that Doug feels in the woods turns out
to be?

3 See the Technical Appendix of this report for details on the sampling and data
collection procedures for Washington State.




Figure 2.1: Typical Assignment in 10th-Grade English/Language Arts
(concluded)

5. What does Doug convince Mr. Sanderson to let him have? Why does
he want it so badly?

6. What does Doug decide to keep track of? What good will it be to him
later as an author?

7. Describe Tom, Doug’ s younger brother.

8. How do the porches of summer cause Green Town lifestylesto
change?

9. Do you agree that the natural world will win in the end—will human
beings gradual takeover of the wilderness eventually lead to human
beings' own extinction?

A review of this assignment reveals that students can successfully
complete most of its requirements by summarizing or paraphrasing
information from the novel, Dandelion Wine. Little generation or
exploration of new ideas is required to answer most of the questions. The
assignment specifies the content of student work and the way that mastery
should be demonstrated. Students do not need to write extensively in
response, and the assignment has little application beyond the classroom.

Figure 2.2, shown next, provides an example of student work that
responds to the Dandelion Wine assignment.




Figure 2.2: Sudent Work for a Typical Assignment in 10th-Grade
English/Language Arts
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The student whose work is shown in Figure 2.2 responded fairly
successfully to the Dandelion Wine assignment. Asjust mentioned,
however, the assignment called for very little original or elaborate
communication. The studenhresponded briefly, primarily by recounting
information from the novel.

“ The teacher feedback on this and other student work samples is discussed later in the
chapter.




In Figure 2.3 an example is shown of an assignment described as
intellectually challenging for students by the teacher who provided it.

Figure 2.3: Challenging Assignment in 10th-Grade English/Language
Arts

Psychiatrist Writing Assignment

Y ou are to write a two- to three-page paper about Holden Caulfield from
Catcher in the Rye. Write the paper asif you are Holden’ s psychiatrist.

Y ou are to choose three things about Holden’ s personality to discuss, then
analyze those three things, and write what you think about them. Try and
relate to Holden—identify what is wrong with his thinking.

This assignment calls on students to identify the character traits of interest
to them; move beyond the literal meaning of the text to analysis and
evaluation of Holden’ s personality; and support their arguments with
detail, illustrations, or reasons. By specifying that three traits be examined,
the assignment prompts extended writing.

Figure 2.4 provides an example of student work responding to the
Psychiatrist Writing assignment.




Figure 2.4: Sudent Work for a Challenging Assignment in 10th-Grade
English/Language Arts

48-1-013-22-49-03-2- 1584

The Catcher in the Rye

“Good evening Holden! Im very glad that you could make this last mesting of ours,
sense you do kvow Im leaving for retirement. 1 have been your psychiatrist for
sometime now Holden and [ think its time to discuss some important matters, 1 think 1
should start off by saying Holden that you are a very courageous boy for saying and
doing things that you fead are right for you and not for anyone else, While others never
53y what they feel or never do anything for themselves, That takes guts. But I would
also like o discuss some certain msues ['ve noticed about you, Just a few suggestions I
have to help you in your situation and o help you understand where Im coming from,
To make this easy for you and me | picked three words that 1 think best describe wou,
and with thesa three wortds Im going to define each one to help you better understand
what exacty they mean. Clkay? Lets give it a wharl.

First wond...

In mofation: This is the very first word 1 picked because |15 the first vibe that 1
got from you. Holden T'e noticed you always say & word called phony, and 1 ses that
you apply this to manly people, You always state how someane is phony, or their daing
something phony, and their looking phony, and well basically just phony, But Holden,
ol it ever oocur to you that maybe their trying to be nice? That just maybe their trying
to get to know you more, maybe understand you a little better? It seems that your so
bitter to aliot of people. Maybe If you just tried to understand them you would
understand whene their coming from, and you wouldn't think their so what you call
phomy. But don't get me wrang. Im not saving that you ane a very sechuded person
cause also from what I see there are certain peaple that you do care about. For
exampie your brother Allie. Tt seems yvou cared a whole lot for him, and when he
passed away you kind of died with him. It hurt you. You stated how inteligent he was
and how he never got mad at anyone. You also care a whole lot about your sister
Phoebe. You say how she brings in straight A's and is just great to talk to. But Holden
these people are young. Could it be that maybe you still have a mind of a child? Maybe
your not ready to be oo your own and make decisions that regard your life, You might
think you are ready to face the real world but if you keep isolating people its going to
be very hard out there. 115 going to seem that the only sane person in the waorld is you,
S0 maybe after this meeting you could try not being so harsh and maybe not having a
judgment right away,




Figure 2.4: Sudent Work for a Challenging Assignment in 10th-Grade

English/Language Arts (continued)

AR 10132 2-049-03-2-1-584
My second word...

Intimidated: Now I don't think yourdintimidated by allot of people but certain
ones. For instance you told me that on your date with you guys went o go see
The Lunts, and an this date Sally saw someone she knew, and he came and talked o
her. You stated that I should have seen the way he hugged her and the way they said
Hello to each other, Now Holden, was it really as bad as it seemed or perhaps someone
was a fittle jeadous? I think you really lked Sally considering the fact of how good you
told me she kooked. But this isn't the only time I racall you getting jealous. T happen to
remember the time you told me when your roommate at Pencey Prep named Stradiater
had a date with a girl named Jane. It also seemed you really like this girl too, Whils he
was gane you kept thinking about what they were doing and what was happening, arid
when Stradiater came back you were really eager to know what had happer. So eager
that you and Stradiater got in a fight. 1 think this shows that this gid was very
Important to you. See Holden by being in sofation people will never know who you like.
See If Stradiater would have known you liked her maybe the whole date wouldn't have
never happened. But also maybe if you would have toid Jane how you felt she would
have never gone on the date either. My point Holden is that peopie can’t read your
mind. By latting pecple in even if they are phony they'll care. Being intimidated is
actually a good thing. Its means you do have feelings and care about more peaple then
jusst your brother Allle and sister Phoabe,

Finally my third ward..,

Confident: Yes Holden hard to believe I picked this word after all the crap | have
just given you. But its true and its you. You seem pretty sure of yoursell even afier
getting kicked out of school and experiencing certain things. Like your first encournter
with a prostitute, That doesn't happen In everyday life Holden. But that's not why 1
packed this word, You see when you got kicked out of Pency Prep you decided to go
see your teacher Mr.Spencer and to listen to what he had to say. A teacher wha even
flunked you. You see to me that shows you have confidence in yoursef even after
everything that's happen to you. Not allot of paople have that. Same would say Damn,
what:i:rlgﬂﬁ now? Some might even cry. But you, you just delt with it, and that Holden
is truly 3 gift.

50 o wrap up our kast meeting I would like to tell you 1 hope you take my words 1 have
given you and use them wisaly, My biggest fear in §fe are people, cause their lisble of
anything. But T know no matter what, 1 have o deal with them, Just fike you Holden,
Whether you like it or not, phony or intelligent you have to deal with them. All of them.
Im sure you can see how my words | picked for you conjain altogether. See Holden
besng in isolation is not helping very much in your life, Your always negative. Its okay to
smile once in awhile. But its also okay to have a crappy day once in awhile too, Look

10




Figure 2.4: Sudent Work for a Challenging Assignment in 10th-Grade
English/Language Arts (concluded)

48-1-03-2 2=0140-03-2-3-5H4

The reader will note that this student’ s response went beyond the
information in the novel to formulate and test theses about Holden's
psyche. In thiswork, the student analyzed and eval uated relevant
information and provided evidence for assertions. The writing is
sufficiently developed, coherent, and well organized. Though there are
some errors in spelling and usage, they present no problem for
understanding the student’s meaning.

Sample Assignments and Work in Mathematics

Examples of the typical and challenging assignments we gathered and the
work that resulted from them in mathematics are shown in Figures 2.5
through 2.7. Figure 2.5 gives an examples of an assignment described as
typical of students’ day-to-day activity by the teacher who provided it.
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Figure 2.5: Typical Assignment with Student Work in 10th-Grade
Mathematics
P

In the following diagram, the measure of arc AC is 140" , AC = 14.6", BC = 10"
and the radius of the larger circle it B”, and segment I}E pacses throwgh the
center of the large circle. It is your job 35 a math detective to investigate the
situation and write down 12 other measwrements/ calculations that you can
deduce from the given clues, For each fact, you nesd o explain in detail how
you calculated each armwer. B sure to include the geametry fact(s) that you
applled. You may use the back of this sheat 1 you do not have enough

Detective's Dozen
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To complete this assignment correctly, students have to apply their
knowledge of basic geometry facts (e.g., area of atriangle and circle, facts
associated with chords and tangents of circles, etc.). Students also are
required to demonstrate procedural knowledge and apply some problem-
solving strategies to afairly routine problem context. The assignment,
however, does not provide an opportunity for students to demonstrate
understanding of the underlying principles. Students are required to
substantiate each measurement or cal culation with abasic rule or fact of
geometry.
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The student work that is shown in Figure 2.5 demonstrates successful
application of relevant geometry facts with only afew minor procedural
errors. In general, the student supported each of her answers with a
reasonably complete explanation by stating a basic rule of geometry. The
work itself provides little opportunity to judge the student’ s conceptual
understanding of underlying principles, nor doesit provide any indication
of the student’ s problem-solving and reasoning abilities.

Figures 2.6 and 2.7 provide examples of a challenging mathematics
assignment and a sample of student work responding to it.

Figure 2.6: Challenging Assignment in 10th-Grade Mathematics

Just Count the Pegs

Freddie Short has a new shortcut. He has aformulato find the area of any
polygon on the geoboard that has no pegsin the interior. Hisformulaislike a
rulefor an In-Out table in which the In is the number of pegs on the boundary,
and the Out is the area of the figure.

Sally Shorter says she has a shortcut for any geoboard polygon with exactly four
pegs on the boundary. All you have to tell her is how many pegsit hasin the
interior, and she can use her formulato find the areaimmediately.

Frashy Shortest says she has the best formula yet. If you make any polygon on
the geoboard and tell her both the number of pegsin the interior and the number
of pegs on the boundary, her formulawill give you the areain aflash!

Your goa in this POW (Problem of the Week) isto find Frashy’'s
“superformula,” but you might begin with her friends' more specialized
formulas. Here are some suggestions about how to proceed.

1. Begin by trying to find Freddie' s formula and some variations, as described in
Questions 1athrough 1d.

a. Find aformulafor the area of polygons with no pegsin theinterior. Y our
formula should use the number of pegs on the boundary as the In and
should give you the area as the Out. Make specific examples on the
geoboard to get data for your table.

b. Find a different formulathat works for polygons with exactly one pegin
theinterior. Again, use the number of pegs on the boundary asthe In and
the area asthe Out.

¢. Pick anumber bigger than 1, and find aformulafor the area of polygons
with that number of pegsin the interior.

d. Do more cases like Question 1c.
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Figure 2.6: Challenging Assignment in 10th-Grade Mathematics
(concluded)

2. Find Sally’ sformula and others like it, as described in Questions 2a through
2c.

a. Find aformulafor the area of polygons with exactly four pegs on the
boundary. Y our formula should use the number of pegsin theinterior as
the In and should give you the area as the Out.

b. Pick a number other than 4, and find aformulafor the area of polygons
with that number of pegs on the boundary. Again, use the number of
pegsin theinterior as the In and the area as the Oui.

¢. Do more cases like Question 2b.

When you have finished work on Questions 1 and 2, look for a superformula that
works for all figures. Y our formula should have two inputs—the number of pegs
in the interior and the number of pegs on the boundary—and the output should be
the area of thefigure.

Try to be as flashy as Frashy!

3. Write—-up

Problem statement

Process: Explain what methods you used to come up with your formulas.
Solution: Give all the formulas you found.

Evauation
Self-assessment

a > w N oPRE

To complete this assignment successfully, students must demonstrate
some conceptual understanding of area and be able to generalize from
specific cases. There are two important mathematical ideas. In addition,
the assignment requires students to engage in fairly substantial problem
solving by asking them to generate models, test solutions, and reflect on
their problem-solving strategies in writing. Students are asked to show
their work and to support their solutions with written explanations. This
assignment provides some guidance on the components students need to
include for successful completion of the assignment.

Student work responding to the Just Count the Pegs assignment appearsin
Figure 2.7.
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Figure 2.7: Sudent Work for a Challenging Assignment in 10th-Grade
Mathematics

1. Problem Statemani:

Freddsn Shorl has a new shorcut bo figure eul the larmula b find the area 1o a
prafpgon on the geoboand that has no pegs on the inner part af | The formula is
like @ ruln for @n in-out table. \Which the by is the nember of pegs on the
boundary and the owt is the srea of the figere. Sally Shorier also fas a shoros
but hars is for any polypon on the gecboard thel has exacily lour peas on the
boundary. All you need to do for her is tell her how many of the pegs are in the

.'Ir inner pard of the polygon.  She can use her formuda to find the are of it guicksy.
Frashy Shoriest says she has a better formuta then both of them. B you have
&ty kind af polygan &8 you naed to do is =il her how many pege &re on the inner
part of the pobygan and the nembaer of pegs n the boundany. Hear fonmiguls will
also give you 1he answer quickly, The goal in tha POW is to find Frashy's formista
but first wou need o stan with her fends forhulas

2. Process:

f.a] Tha first thing that | did was | fried out esch of the shonauls. Fisl shorbout |
did w5 Freddie's. What | did was | made my own geoboard and put different
shapes anta it. Then | made an in-out table. Looking at the differeat polygons
thal | had mads | started 1o pu them onto the in-out table. | put the numbar of
pegs on the boundary on 1he & and he area of e fgure inthe i | looked for &
uls bu1 | could e find one. My In-out 1able and my polygons boked (ke this:

In joust —_— — - R e
| 2 a |'_-|
I.I'I _'_ |‘ \ [ . = o '..Ilu::lfll.
Ei, L | o |-— L‘-N:l
s RV

alj Hunlmndqpﬁwﬁwhmump«wmhmddlan And | pad these on
the in-oul ek like | did abowe. | looked like 1his:

LY |‘3ulﬁ —_— #‘ |.|—- |.-_... i
oA el -

sta- 0 T4
0|5 *,4_4- K W o S i

The rule that | found for ths was: ThEl i divided by 2 muala I;ha |:|ur ﬂ]

C.} 1ihen picked & numboer and the numbear | picked was 4. | put it indo the
lorrmula and so 4 would be the in and then divided by 2 equals 2 which is the oul
S0, 4 | the mand 2 s the oul. Than | plicked the npumber 5 and put i o the
fermula. Five divided by two eguals two and a hall. The 1 would e 5 and the
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Figure 2.7: Sudent Work for a Challenging Assignment in 10th-Grade
Mathematics (continued)

ot would be 2 172

2.a) Whai | did was iry and find diferent polygons which had only 4 sides and
hawd one peg in the middie. The anly one thad | found looked Tike s

And my in-out fable Iooks Ee fhis:

I.J|.| | l:':i_'ll
2 |z

The formula that | came up with is the in dwided by 2 equals the ouf

B.) Another number (besides four) that | can pick 1o put into the Tormula woulkd
be &, And o then puttng 8 in the formula | would ged 4. B divided by 2. The in
themefore would be eight and the out would be 4. Then | picked the number 1B
and put & imto the foomula. 18 divided by 2 equals 8. The iy would be 18 and (e
ot would ba 8

Frashy's "Superformula”;

The lesmuta that | found =, mulliply the number of pegs in the middle of the
pahlygon by the boundary, Then you have your solution. Take the solution and
subiract that by the number the pege in the middle of the polygon. Take thad
scdution and divide it by the ner pega. You then have another solution. You
ihen take that solution and sulbtract it by three. An example: The fis 2 (nambser
of pegs i the middle) and 10 (poundary) the oof 86, 10x2=20-2=18/2=9

-3=8 ﬂ"l Iﬂlll-'-l'l A "'rr Eres "'::: I.""'
The in-out table | had looked like thes

Ill- '—.II' - —| _h_||” = W A = = & = a
e

£ 5 1

3. Soiuirons

FFreschcies Sharl and Sally Shorters formaula was the in divided by 2 equals tha ot
fAnd Frashy Shorlest was the !

multigly the number of pegs in the middie of the palygon by the Boundary. Then
you have your solufion. Take the solution and subdract that by the number the
pegs in th middla of the polygon. Take that solution and divide |t by the inner
pigs Yo then hawe arolher solulion. You heen aEe thal solution and sublract i

L it/
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Figure 2.7: Sudent Work for a Challenging Assignment in 10th-Grade
Mathematics (concluded)

B Ehinese.
4. Evalution:

found this prablem eduationally worlh-well bacausa | thoughl It was a good
proDem End I kepl you IFunking on how you can do il and | Ehink that | leamed
from it | don't think that you could change this problem to make in better | think it
IS (00 EI'IIZI'Jgh as il is. | think in a way that this |:|r|:||:|ler| was tho hard bacause i
fook 8 really long time and you had to think really hard. |t seemed lika evardime
il ‘.I||_|||g_|||| it ol fal il riggh hen Yo [-'_|-J'|:l|:i S0iThe '_|||||:_; elsE ol which made
1 wrong. | didnt ke working on fhes probéem becmime i Dok 1o long

5. Self-assessment.

| think that | anowld gel af keas! an A- becceiese | think ihat | did very wedl on this
and even though some of the things may raot be comect. | tied very hard fo do d

The student work shown in Figure 2.7 demonstrates an understanding of
the concept of area with some minor misconceptions. The student was
fairly successful at extracting general rules from the patterns that emerged
from geoboard figures and the datain the In-Out tables. The work
demonstrates an appropriate use of problem-solving strategies but is not
entirely successful. For example, although the work indicates a clear
solution path, the path does not lead to the desired “ superformula.” The
work also contains some major procedura errors. Finally, the work
communicates a reasonably complete explanation of the problem
statement, process, and solution; however, the explanation is somewhat
unclear with regard to finding the “ superformula.”

Examining the Assignments, Student Work, and Feedback

At the end of the school year, we hired and trained experienced high
school English/language arts and mathematics teachers to examine the
assignments and student work that we gathered and to rate them by using
scoring rubrics that expanded on the Chicago Authentic Intellectual
Achievement scoring rubrics. Our rubrics examined students
opportunities to construct knowledge, communicate clearly and well, do
work with authentic purposes, participate in decision making about
learning activities, use language and mathematics conventions accurately
and effectively, and refine and improve their work.
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English/Language Arts Assignments

More specifically, in English/language arts, the scoring rubrics for
assignments examined the following four criteria:

» Construction of Knowledge. Scorers examined the extent to which
assignments called for student work that moved beyond the mere
reproduction of information to the construction of knowledge.
Assignments that emphasized construction of knowledge required
students to do more than summarize or paraphrase information
they had read, heard, or viewed; these assignments required
students to create or explore ideas that were new to them.

» Elaborated Communication. Assignments that emphasized
elaborated communication required extended writing and asked
students to make assertions and support them with evidence.

* Authentic Audiences. Assignments that had authentic audiences
fulfilled purposes other than merely earning course credit and had
audiences other than the teacher as grader. These assignments
asked students to consider the concerns of and present their work
to authentic audiences.

*  Sudent Involvement in Crafting Assignments. Scorers looked for
evidence that students were invited to make choices about what
they would study and how they would learn. Scorers also |ooked
for teachers' guidance on how students could meet instructional
goals.

English/Language Arts Student Work

The scoring rubrics for student work in English/language arts followed
some of the same criteria used for assignments; they examined three
features of English/language arts work:

» Construction of Knowledge. Scorers examined student work for the
degree to which it moved beyond the reproduction of information
to the construction of knowledge. Work that demonstrated
construction of knowledge did more than summarize or paraphrase
information students had read, heard, or viewed; it showed that
students created or explored ideas that were new to them.

» Elaborated Communication. Scorers aso examined the extent to
which students demonstrated elaborated communication through
extended writing that made an assertion and then supported it with
evidence. This rubric also examined the extent to which student
writing was sufficiently developed, coherent, and well organized.

» Effective Use of Language Conventions and Resources. The final
student work rubric examined the extent to which students
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demonstrated proficient use of language conventions and language
resources. This rubric looked for spelling, vocabulary, grammar,
and punctuation that were appropriate for 10th-grade work; it also
looked for artistic use of language resources, including diction,
syntax, imagery, and figurative language.

Mathematics Assignments

In mathematics, the scoring rubrics for assignments examined five sets of
criteria:

Important Mathematics Content. Scorers examined the extent to
which assignments called for student work demonstrating deep
conceptual understanding in one or more of the important ideasin
mathematics. These important ideas refer to the large and unifying
ideas that help link smaller pieces of mathematics knowledge, that
undergird procedural skills, and that connect mathematics within
and between content domains. Assignments should provide a key
purpose for learning mathematics and should serve as organizing
ideas for instruction. Among the important ideas that 10th-grade
assignments address are chance, dimension, change and growth,
transformation, interrelationships, translation of problems from one
language to another, proportionality, and function and recursion. In
addition, critical mathematical processes that support the
development of these important ideas, such as proof, making and
justifying conjectures, and using models and varied
representations, are considered essential ideas.

Problem Solving and Reasoning. Assignments that required
problem solving or reasoning asked students to formulate problems
from situations, make generalizations, judge the validity of
arguments, make models, and construct valid arguments and
proofs. These go beyond assignments that require students to
retrieve or reproduce fragments of knowledge or smply apply
previously learned algorithms or procedures.

Effective Communication about Mathematics. Scorers examined
the extent to which assignments explicitly called for
communication of mathematical understanding. Assignments that
called for communication asked students not only to “show their
work” (i.e., provide atrace of the solution path) but also to
“explain or justify,” providing insight into the clarity of the
students' mathematical understanding.

Relevant Context and Real-World Connections. Scorers looked for
evidence of the extent to which assignments asked students to
address mathematical questions, issues, or problems similar to ones
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encountered in the experience of mathematicians and other
professionals who use mathematics to solve problems. In addition,
this rubric examined the extent to which assignments specified an
“authentic audience” for student work products.

Student Involvement in Crafting the Assignments. Scorers
examined the extent to which assignments allowed students to
decide which topics they would investigate and which problems
they would tackle. This rubric also examined the extent to which
assignments gave students guidance in making choices about
topics and problems that met their instructional goals.

Mathematics Student Work

The scoring rubrics for student work in mathematics examined four
characteristics:
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Conceptual Understanding. Scorers examined student work for the
degree to which it demonstrated conceptual understanding related
to one or more important ideas in mathematics. Students
demonstrated conceptual understanding when they provided
evidence that they could represent and classify mathematical
entities; recognize, label, and generate examples and non-examples
of concepts; use and interrelate models, diagrams, manipulatives,
and varied representations; and identify and apply mathematical
principles.

Procedural Knowledge. Scorers a'so examined the extent to which
students demonstrated procedural knowledge of mathematical
content, including knowledge of the key skills and processes in
10th-grade mathematics. Students demonstrated procedural
knowledge by selecting and correctly applying appropriate
procedures, verifying or justifying the correctness of a procedure
using concrete models or symbolic methods, or extending or
modifying procedures to deal with specific factorsin problems.
Problem Solving and Reasoning. This student work rubric
examined the extent to which students demonstrated skill and
understanding in problem solving and reasoning. Student work that
demonstrated problem solving included problem descriptions,
determinations of desired outcomes, generation of appropriate
models, selection of possible solutions, solution strategy
alternatives, testing of trial solutions, evaluation of outcomes, and
any needed revisions of solution steps and strategies. Student work
that demonstrated mathematical reasoning involved evidence of
logical, systematic thinking. Thisincluded intuitive, deductive, or
inductive reasoning in making and justifying conjectures and



solving problems. Reasoning often involved hypothesizing,
predicting, analyzing, generalizing, synthesizing, or proving.

»  Effective Communication. Scorers aso examined the extent to
which students demonstrated organized and consolidated
mathematical thinking through written and oral communication;
they looked for coherent and clear communication of mathematical
thinking to peers, teachers, and others and for the correct use of
mathematical notation and terminology.

Teacher Feedback

Additionally and importantly, for both English/language arts and
mathematics student work, scorers looked for evidence of the provision of
teacher feedback that would support student learning and better their work
in the future. Starting with the thesis that teacher feedback can help
students learn and improve their work (Bransford, Brown, & Cocking,
1999), scorers examined the amount and nature of teacher feedback on the
student work samples:

* Informative Feedback. Scorers examined student work for the
extent to which written feedback was provided, suggestions were
made for the kinds of things students could do to strengthen the
work, and guidance was provided on the application of the
feedback to future work.

Examples of teachers’ feedback are shown in Figures 2.2, 2.4, and 2.7 in
this chapter and in Figures 3.3, 3.4, 3.11, and 3.12 in the next chapter. The
reader will note that for some of these artifacts, teacher feedback merely
remedies mechanical errors and content or comments on the quality of the
work but does not say how to improveit. In other cases, teacher feedback
provides information or a concept the student can use to refine the current
work. None provide guidance for producing better work in the future.

Conducting the Scoring

As noted above, we hired 12 experienced teachers in English/language arts
and 12 experienced teachers in mathematics to participate in scorer
training and then score assignments and student work in their subjects
during the summer. The scoring sessions were led by expertsin the
Authentic Intellectual Achievement framework and in the tenets of the Bill
& Melinda Gates Foundation high school reform initiative. In each
subject, teachers worked for aweek to master the scoring rubrics and
apply them to the Washington State assignments and student work.
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To control for potential scorer biasEIass gnments and work were randomly
assigned to scorers for each rubric.™ Each English/language arts
assignment was scored on the four assignment rubrics just described,;
student products were scored on three student work rubrics and one
teacher feedback rubric. Mathematics assignments were scored on five
assignment rubrics; student products in mathematics were scored on four
work rubrics and one feedback rubric.

As acheck on thereliability of scoring, all English/language arts and
mathemati cs assignments were randomly assigned to a second teacher for
a second scoring. Half of the student products in English/language arts
were double-scored, and 40% of the mathematics student work was
double-scored.

The dataset that was generated by the scorers in summer 2003 and the
analyses they supported are discussed in the next chapter.

® See the Technical Appendix of this report for details on our paper assignment and
scoring procedures.
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Chapter 3: The Quality of Our Measures

In this chapter, we examine the procedures used to score assignments,
student work, and teacher feedback. We begin with an examination of the
reasonabl eness of the scoring data. We investigate whether the scores
assigned to assignments and student work are likely to reflect important
differencesin therigor and quality of the assignments, in the quality of
students’ efforts, and in the utility of feedback. This chapter takes afirst
step toward answering questions about the characteristics of the scoring
data and the likely value of the information they provide.

We can think about the characteristics of our datain two ways. First, we
can think about whether the different sets of scoring datarelate to each
other in sensible ways. Second, we can compare the scoring data with
other things we know about teaching and learning in participating schools
to seeif the relationships make sense. In this project, we will do both. In
thisreport, we will look at the different sets of scoring datato seeif they
make sense. Our next report, due in April 2004, will delve deeper into the
relationships among different scoring data and it will relate the data to
other information on teaching and learning in the Washington schools.

Scoring Assignments and Student Work

Scorers at our 2003 scoring session examined 177 English/language arts
assignments and 399 student responses. In mathematics, scorers rated 184
assignments and 425 pieces of student work. As we mentioned in the
previous chapter, there were 8 different English/language arts scoring
rubrics and 10 mathematics rubrics. Some of the scoring rubrics 3
point scales, others had 4 or 5 points, and one had a 6-point scale.” Again,
all the assignments in English/language arts and mathematics were
double-scored, and half of the student work products in English/language
arts and 40% in mathematics were scored twice. We gathered these nd
scores in order to make judgments about the consistency of the ratings.

Reliability of Scoring

We examined the assignments and work that were double-scored and
counted the number for which scorer pairs were in perfect agreement, the
number for which raters scores differed by one point, and the number for
which scores differed by more than one point. For the English/language

® See the Technical Appendix of this report for details on the rubric scales.
" See the Technical Appendix of this report for details on scoring and scoring reliability.
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artsrubrics, scorer pairs were in perfect agreement on their ratings on
between 60% and 69% of the papers on the eight different
English/language arts rubricsfIThe scores they assigned were the same or
differed by no more than one point for between 79% and 96% of the
papers on the different English/language arts rubrics. We consider these
agreement rates to be acceptable; they are typical of agreement rates for
performance assessment scorings with rubrics similar to ours, and they are
similar to agreement rates cal culated by the Chicago researchers.

Agreement rates on the 10 mathematics rubrics were slightly lower.
Perfect agreement rates ranged from 44% to 92% of the papers on the
different mathematics rubrics. Agreement rates on the different
mathematics rubrics increased to between 79% and 100% of the papers
when assignments and work with scores differing by one point were added
to the calculation.

Although we consider these agreement rates acceptable, we plan to
continue examining our scoring rubrics, training materials, and scoring
procedures to see if we can strengthen our efforts and improve agreement
rates as the study continues.

Scoring Data in English/Language Arts

After examining the reliability of our scoring data, we used atest anaysis
model called the Many-Facet Rasch Model to combine data across the
different scoring rubrics and teacher scorers so that we could use asingle
score to characterize the rigor and authenticity of each English/language
arts assignment. This combined score ranged from 0 to 10. We did the
same for each piece of student work in English/language arts—that is, we
created a single score to represent the quality of each student product. Like
theﬁssi gnment scores, the combined student work scores ranged from O to
10.* Wefall owedEIJ.Teﬁe same procedures for mathematics assignments
and student work.

8 See the Technical Appendix of this report for the agreement rates on individual rubrics
and for other data on the reliability of the scoring.

® See the Technical Appendix of this report for detail on the Many-Facet Rasch Model
and for the results of the modeling process.

19 Because the Rasch analyses used to produce single scores for assignments and student
work products in each of the subject areas were conducted independently (and because
the scoring rubrics differ across subject areas and for assignments and student work
products), the resulting scales are not comparable. Thus, similar scores on the 0-10 scales
hold different meanings, so a score of 3 on one scale does not necessarily hold the same
meaning as a score of 3 on another scale.
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Because there was only one feedback rubric in English/language arts and
one in mathematics, it was not necessary to create a combined scale for the
teacher feedback scores. Feedback scores are reported here on the same 1
to 4 scale on which they were originally assigned.

There are three ways we can make judgments about the reasonabl eness of
the combined scores for assignments and student work. We will talk about
all three of them next and provide data to help the reader examine our
judgments about the data.

» Thefirst way to determine if the combined scores make senseisto
examine assignments and work that got low scores in the summer
scoring and those that got high scoresto seeif these
characterizations are believable.

* The second way to think about the reasonableness of the dataisto
examine the distributions of assignment and student work scoresto
seeif the distributions have the expected properties—that is, that
scores are approximately normally distributed without unusual dips
or spikesin the displays.

* Thethird way to judge the reasonableness of the datais to compare
the scores for assignments that teachers described astypical of
students’ day-to-day activities with those for assignments
described as challenging for students. In general, we would expect
the typical assignments and the student work that went with them
to get lower scores than the challenging assignments and resulting
work.

In this section of the report, we examine the English/language arts results
using al three approaches. We look at sample assignments and student
work, examine score distributions, and compare score data for
assignments described as typica and challenging and at scores for the
associated work.

Examples of Low- and High-Scoring Assignments and Student Work in
English/Language Arts

Figure 3.1 provides an example of alow-scoring English/language arts
assignment along with alow-scoring student response.
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Figure 3.1: Low-Scoring Assignment and Low-Scoring Student Work in
English/Language Arts
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The reader will note that to complete this assignment students are not
expected to go beyond reproduction of knowledge; students need only
demonstrate understanding of literary terms. The assignment does not
require extended writing and the work that resultsis unlikely to have an
audience beyond the teacher as grader.

The student work that is shown in Figure 3.1 isfairly successful but,

again, the assignment does not call for an original or elaborated response

or for demonstration of complex understanding. Modest scores seem
appropriate for this assignment and student work sample.
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Figure 3.2 provides an example of an assignment that received high
ratings from our scorers.

Figure 3.2: High-Scoring Assignment in English/Language Arts

Reflective Essay

After reading the book Night, by Elie Wiesel, study the reflective
essays included in your packets. Prepare to discuss the characteristics
of reflective essays, including the use of dialogue, description, inner
monologue, and conclusions that make “significant” statements and
resolve “internal conflicts’. Afterward, draft your own reflective essay.
Remember to pre-write, draft, and review. | will give you feedback on
your draft and a grading rubric for the final essay.

This assignment calls for extended writing and demonstration of the tone,
style, and conventions of reflective essays. To complete this assignment
well, students need to move beyond reproduction of knowledge and
explore new ideas. Students are asked to choose a reflection topic and
demonstrate their analysis and interpretation skills. Students are
encouraged to refine their work as they complete the assignment’s
successive parts and on the basis of teacher feedback. A high score seems
sensible for this assignment.

Figure 3.3 provides an example of a high-scoring student response to this
assignment.
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Figure 3.3: High-Scoring Sudent Work in English/Language Arts

"1 love Tnufj I pick you up around nine u‘dm.‘n:j'ydmn said as she =~
leaned in for a kiss. As | pulled away | replied, “Yeah, bye mom!”™ That was the
hiimnmuiwnlﬁmqhtlmw'u iy mom.

It wae 2 “Wednesday Late Start” morning before school. My mom said
goodine before leaving for work around T45. She was anmoying me that
morning. For no reason at all | was frusivated by my mom. What had she done?
ohe had done npthing wrong, and still | didn't feel a bit of quilt for taliing 1o

thought as | finished getting ready.

Mine o'clock rolled around and there was no sign of my mom. | didn't

think amything of it. 1Tl give her a few extra minutes. Quickly, the clock read f-10
and my mom was shil not home. | decided o give her a call at work. "Hey, you've
reached the voice mail of ¥ _, said the machine. “Well, maybe she's
on her way, | thought as | dialed her cell phone number. “Hey you've reached the
cell phone..” Where was she? JkJ"'

& gf-l
It was 945 and | could picture the sound of the high-pitched first bell
ringing in wry head, | tried both phones again. There was no answer. Soon, |
couild picture the sound of the second bell. | tried both phones again. There was

still no answer. By 1:30 | knew something had to be Hrﬂn%,;iél decided to wale
the whole 3 blocks o school.

Ao | walked, | started having troubling thoughts, THoughts of my mom =
being in a bad car accident. | imagined her lying on a siretcher unconscious. |
hﬂdhﬁngmﬁu\fma!lmmpﬂiﬂd-hlnshiﬁng all these thoughts, |
had just rounded the corner ontdlf  Streed. The moment | looked up my heart
stopped. My whole body went infe 2 cold sweat and | got chills down my back. All
around, in front of the high school, were police care, fire trucks, and the
dreaded ambulance. | felt like crying. | felt like going home and turning the
clocks back to T:’rﬁ:’:]l'll-'l‘l my mom had leaned in fo Kiss me. | thought of our
conversation we last had. How could | have treated her so rudely for no reason?
| felt 50 bad inside. | just wanted 1o lie down and go 1o sleep. Maybe if | woke up
again it would all be jus! 2 bad dream.

her that way " masmumd?mmmﬂnmuumamfl

S
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Figure 3.3: High-Scoring Student Work in English/Language Arts (concluded)

| walked slowly now thinking of the relationstip my mom and | shared, |
was headed straight for all the commotion. Then | saw my dad. He vas standing
on the sidewalk in the middle of all the chaos, | watched him a5 he starved at e
around. His exprossion was one | will never forget. This s veal, | thought, The
reason my mom had not picked me up at nine o'clock had just been confirmed.

“Can you believe 7" My dad said with a smirk as e pudged my arm, |
looked up af him and started fo cry, “What is the maer,  What happened?”
= /H‘rf asked me. "What ¥ind of question is that dad? Whafs qoing on?” | replied
wilh frustraion. He knelf down by my side and explained to me that a student et
one of the school bathrooms on fire. That was what caused all the excitement,
That's 17" | yelled. That was the best nows | had ever heard in my ife! Affer

saying qoodoye fo my dad, | walked into the school and headed for my mom’s
office o tel her how much | loved her.

What makes us 5o frustrated when all there is, is lowe? Why do people
ave built up anger in them for no reason? | will never tnow the answer to fhess
questions but | do know that | want to change fhis ifhin myself, | realized tha |
should live each day expressing my true feelings. From that day on, | decided 1o
never complete 2 day vithout sharing at least five great feelings | vas having, |
mads e decision fo see the best in people and love each moment | have, As for
my mom, | always wonder about her when we. aren't fogether. But there's a prace
in my wonderment. | never have o worry about reqrefiing what last said o her,
because | know the last words were the greatest words of JE..‘T love youl™
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The student work in Figure 3.3 includes extended writing that makes a
point and then supportsit with evidence. The essay isrich with detail and
illustration. The writing demonstrates good analysis skills and competent
command of language conventions and resources. Again, an upper-level
score for this writing sample seems appropriate.

We end our discussion of the plausibility of the English/language arts
scores with an example of teacher feedback. The student work in Figure
3.4 responds to an assignment on social and political issues. The
assignment introduces several issues and then points students to relevant
written and video materials on the issues. The assignment asks students to
choose from among a set of topic statements and begin writing. The
student work in Figure 3.4 includes teacher feedback.
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Figure 3.4:

Teacher Feedback in English/Language Arts

.‘.:-.
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This feedback provides information the student can use to revise or
improve his or her essay. The feedback is specific to this work, though,
and does not provide guidance on the application of the feedback to future
work. This submission got a score of 3 on the 4-point teacher feedback
rubric in English/language arts.

Score Distributions for Assignments and Student Work in
English/Language Arts

Next, we examine the distributions of scores for assignments and student
work, looking for any irregularities that signal potential problems with the
rubrics and their implementation. Figures 3.5 through 3.7 display score
distributions for assignment, student work, and feedback datain
English/language arts. Figure 3.5 displays scores for English/language
arts assignments.

Figure 3.5: Score Distribution for Assignments in English/Language Arts
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The reader will note that the English/language arts assignment scores are
fairly evenly distributed across al of the score intervals. However, there
are more scoresin the top half of the distribution than in the bottom half.
Because we hope to use these scales to chronicle change in teaching over
time and because top scores better represent the foundation’s instructional
intentions, it would be preferable to have scores cluster initially in the
bottom half of the distribution. Documenting positive change would be
easier with more room at the top of the score scale. As we move forward
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in our work, we will look for opportunities to draw finer distinctions
among assignments scoring in the top half of the English/language arts
assignment distribution.t]

Figure 3.6 shows the distribution of scoresfor student work in
English/language arts.

Figure 3.6: Score Distribution for Sudent Work in English/Language Arts
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Here again, we see a clustering of scores above the midpoint of the
distribution and would prefer to see more scores in the bottom half of the
distribution. Aswe prepare for next summer, we will examine the score
points with very little student work data and ook for opportunitiesto draw
finer distinctions between student work that is now clustered between
scores of 6 and 8.

Figure 3.7 shows the distribution of scores for teacher feedback in
English/language arts. Again, these data are reported on the scoring rubric
scale, with the bottom score assigned to papers with no written feedback
and the top score given to papers with feedback that informed
improvements to the student’ s current work and that provided guidance for
strengthening future products.

" The pros and cons of making refinements to the rubrics or scoring procedures are
detailed in Chapter 5.
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Figure 3.7: Score Distribution for Teacher Feedback in English/Language
Arts
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This display shows that approximately 40% of English/language arts
papers received a score of 1; these papers included no written feedback.
Less than 10% of the work received a score of 4; these papers included
feedback about possible improvements to the current and future work.
These data on the English/language arts feedback rubric indicate that there
isample room for improvement of teacher practice.

Scores for Typical and Challenging Assignments and the Resulting
Student Work in English/Language Arts

Figure 3.8 takes the English/language arts assignment data shown above
and displays the scores separately for typical and challenging assignments.
In Figure 3.8 typical assignment scores are shown on the left of each pair
of bars, while scores for challenging assignments appear on theright in
each pair of bars.




Figure 3.8: Score Distribution for Typical and Challenging Assignments
in English/Language Arts
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This graph shows that more of the typical assignmentsin English/language
arts scored low on rigor and authenticity, and more of the challenging
assignments scored high on this metric. This pattern of resultsisthe one
we hypothesized and is similar to patterns that appear in the Chicago data.

Figure 3.9 provides similar results for student work in English/language
arts.
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Figure 3.9: Score Distribution for Sudent Work on Typical and
Challenging Assignments in English/Language Arts
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These data, too, show the expected pattern. In general, student work
produced in response to challenging assignments received higher ratings
than work produced for typical assignments. The fact that more of the
student work on challenging assignments received high scores shows that
students’ responses to challenging assignments were more complex than
thelr responses to typical assignments.

Scoring Data in Mathematics

This section of the chapter reports the comparable set of analyses for
mathematics assignments and student work. The text and exhibitsin this
section of the report discuss the reasonabl eness of the scoring data by
showing low- and high-scoring artifacts, the distributions of scores for
mathemati cs assignments and student work, and score data for typical and
challenging assignments and the associated student work.

Examples of Low- and High-Scoring Assignments and Student Work in
Mathematics

Figure 3.10 provides an example of an assignment that scored low on the
combined scale for mathematics assignments.
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Figure 3.10: Low-Scoring Assignment and Low-Scoring Sudent Work in
Mathematics

Inver se Assignment
Complete problems 7-12 on page 302 and 15-32 and 35-39 on page 303 of your
textbook. Show your work and use graph paper as needed.
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Figure 3.10: Low-Scoring Assignment and Low-Scoring Sudent Work in
Mathematics (concluded)

To complete this assignment well, students have to invert afunction and
construct two-dimensional graphs of the function and itsinverse. Though
functions are among the important mathematical ideas that 10th graders
encounter, this assignment requires students to demonstrate little or no
conceptual understanding of functions, and the assignment itself is only
tangentially related to the topic. In addition, the assignment requires no
demonstration of problem solving or reasoning; it requires little more than
anumerical solution or graph with no explanation for how the solution
was reached. This assignment makes no attempt to create a problem
situation that reflects the use of functionsin areal-world application.
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Though the student work that is featured in Figure 3.10 is competent, the
work itself offers little evidence of complex understanding. It seems
reasonabl e that scorers gave modest scores to this assignment and this
student response.

Figure 3.11 provides an example of a high-scoring assignment and student
response.

Figure 3.11: High-Scoring Assignment and High-Scoring Student Work in

Mathematics
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Vaulted Ceiling Assignment
Solve the problem, show your calculations, and provide a detailed
description of your solution process.

The Vaulted Ceiling Problem
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Figure 3.11: High-Scoring Assignment and High-Scoring Student Work in
Mathematics (concluded)
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To complete the assignment in Figure 3.11 successfully, students have to
demonstrate their understanding of the geometric facts and theorems
related to circles and to argue clearly for their solutions. This assignment
addresses a problem that is authentic and reflects the types of
mathematical questions that are encountered by people in the real world.
Although demanding only a moderate to low level of conceptual
understanding of the domain, the assignment does require students to
demonstrate afairly high level of problem solving and reasoning within a
problem setting that is likely to be relatively unfamiliar to most students.
In addition, the assignment requires students to show their solution path
and provide a detailed explanation and justification for the work.

The student work that is featured in Figure 3.11 demonstrates clear
conceptual understanding and procedural knowledge related to the
relevant facts and theorems and is free of misconceptions and procedural
mistakes. The problem-solving strategies and reasoning are appropriate
and lead to the successful completion of the problem. The student work
includes a solution path with complete and accurate explanation and
justification of the conclusions. It is easy to appreciate the high marks
scorers gave to this assignment and student response.

41



Figure 3.12 provides an example of teacher feedback in mathematics.

Figure 3.12: Teacher Feedback in Mathematics

Surface Area Packaging Assignment
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Like the scores for teacher feedback in English/language arts, the scores
for feedback on mathematics student work ranged from 1 to 4, with scores
of 1 going to artifacts with no written feedback and top scores going to
work with informative feedback. The feedback in Figure 3.12 got a score
of 3; it provides information the student can use to improve this but not
future work.

Score Distributions for Assignments and Student Work in Mathematics

Figures 3.13 and 3.14 show how scores are distributed on the combined
score scale for mathematics assignments and student work. Figure 3.15
displays data on the feedback metric in mathematics.

Figure 3.13: Score Distribution for Mathematics Assignments
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The combined scale data for mathematics assignmentsin Figure 3.13 are
fairly evenly distributed across the score points. Thereis adlight skewness
to the distribution, with a higher percentage of assignments getting scores
of 5 or above than getting scores of 4 and below. Nonetheless, thereis
sufficient room to measure change in teacher practice as schools make
progress.
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Figure 3.14 shows the data for student work in mathematics.

Figure 3.14: Score Distribution for Student Work in Mathematics
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The combined scale data for student work in mathematicsis highly
skewed, with approximately 80% of the work with scores below 4. It
appears that the current rubrics for assessing student work in math provide
ample opportunity to document positive change as participating schools
convert to small learning communities.



Figure 3.15 displays scorer data on the feedback rubric in mathematics.

Figure 3.15: Score Distribution for Teacher Feedback in Mathematics
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This display shows that less than 20% of the work in mathematics had any
written feedback, and less than 2% included feedback that provided
guidance for refining the work. The data show that studentsin
participating classes got very little written feedback to inform possible
improvements to their work. None of the work included feedback that
provided guidance for strengthening future work.

Scores for Typical and Challenging Assignments and the Resulting
Student Work in Mathematics

Our final examination of the datain this report considers combined scale
datafor typical and challenging assignments in mathematics and for
student work done in response to typical and challenging tasks. Figure
3.16 shows the data for assignments, and Figure 3.17 gives the datafor
student work.
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Figure 3.16: Score Distribution for Typical and Challenging Mathematics
Assignments
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Like the English/language arts data for typical and challenging
assignments, the datain Figure 3.16 show the expected pattern. On
average, the scores given to mathematics assignments that teachers
regarded as challenging are higher than the scores given to typical
assignments. Most of the mathematics assignments with scores of 7 or
higher are from the challenging group.
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Figure 3.17: Score Distribution for Student Work on Typical and
Challenging Assignments in Mathematics
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Though considerably less prominent than the distribution pattern seenin
Figure 3.16, the pattern of results for mathematics student work in Figure
3.17 follows the same form, with more of the work associated with
challenging assignments receiving higher scores than work responding to
typical assignments. Very few pieces of mathematics work were scored
higher than 6, and those that were are responses to challenging
assignments.

Relating These Data to Other Information on Teaching and
Learning

We continue to work with these and other data on teaching and learning in
the Washington State schools. We are currently examining assignment and
student work data in the context of other information about the
characteristics of schoolsin this sample, the teachers who provided the
assignments, and the students who supplied work. We are using complex
modeling techniques to take these factors into account as we examine
relationships between the rigor and authenticity of assignments, the quality
of student work, and the utility of teacher feedback.

47

>9-10



Importantly, we are relating the Washington data to achievement test data
for participating students so we can discuss the rel ationships between
assignments, the work students do in class, teacher feedback, and students
standardized test performance. In the Chicago work, researchers found
moderate relationships between student work scores and standardized test
results. They also found that students scored higher on standardized tests
in schools where teachers gave more rigorous, authentic assignments. We
discuss our upcoming analyses on these questions in Chapter 5.
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Chapter 4: Summary and Conclusions

This chapter discusses the conclusions that we draw from our work thus
far. It describes our work with English/language arts and mathematics
teachers in foundation-supported schools in 2002-03 and with the
assignments and work they provided. It describes the work of the teacher
scorers and the data that resulted.

We start our discussion with the teacher participants and the assignments
and student work they submitted.

In 2002-03, teachers at foundation-supported schoolsin
Washington State were willing to help us learn about teaching
and learning in their schools. Forty-eight teachers provided
samples of assignments at eight different timesin the school year,
along with samples of student work for three of those
assignments. They also described their goals for instruction.

The project team devel oped systems for capturing and archiving
the assignments and student work that teachers provided. These
systems adequately supported database devel opment and the
SCOoring process.

We draw severa conclusions from our work with the rubrics and summer
scoring.

Subject matter experts and experienced teachersin
English/language arts and mathematics hel ped us adapt

Chicago’s Authentic Intellectual Achievement framework to high
school-level work and expand the measurement domain to
include some of the unique goals of foundation-supported
schools. We added rubrics to assess the choices students make
about what they will study and how they will learn and the input
and opportunity students are given to revise and improve their
work. These constructs are important to teaching and learning in
innovative high schools.

In thisinaugural year, we created training processes, training
materials, and scoring procedures for assignments and student
work in English/language arts and mathematics.

With the help of 24 experienced teachers, we ran successful
scoring sessions in both disciplines. Scorers gave ratings to
assignments and student work in English/language arts and
mathematics with agreement rates that are typical of performance
assessment scorings with rubrics similar to ours and like those
obtained by our colleagues in Chicago. Exact-agreement rates for
a couple of the mathematics rubrics were lower than we would
like, and we will concentrate on these in preparation for next
year. We will examine our scoring and training materials for
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these rubrics to see if we can strengthen the guidance we provide
and increase agreement rates in 2004.

Scorersin both disciplines said the rubrics helped them make
important statements about the rigor and authenticity of
assignments, the quality of student work, and the utility of
feedback. Scorers said that the training and scoring sessions
provided them with powerful professional development.

Finally, we draw conclusions from the anal yses we have completed to
date.
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Using the Many-Facet Rasch Model, we combined data across
the different assignment rubrics and teacher scorersto create
single estimates of the rigor and authenticity of classroom tasks
in English/language arts and in mathematics. Similarly, we
combined data across student work rubrics and scorersto
estimate the overall quality of student work in each discipline.
These modeling procedures worked well.

Our examination of individual low- and high-scoring assignments
and low- and high-scoring student work Iends some credence to
the results. Our post-hoc characterizations of low-scoring
products are consistent with score-point descriptions at the lower
ends of the scoring rubrics. Similarly, the qualities of high-
scoring assignments and work are consonant with the meanings
of upper-end scores.

The assignment and student work scores that resulted from our
procedures have reasonable, but not optimal, distributions. Aswe
move forward in our work, we will examine the English/language
arts rubrics to make sure they provide room to document the
future progress of reforming schools. The clustering of scores for
English/language arts assignments and student work in the upper
ends of the score scaleisnot ideal in that the current scale may
not provide room for teachers and students to demonstrate
increased rigor and quality in the future. We expect the scores to
increase as schools move forward and implement more
innovative instructional approaches. The clustering of the scores
in the lower range of the score scale for student work in
mathematics is more consistent with presumed practice at schools
planning for conversion.

The distributions of scores for typical assignments and
challenging assignments lend validity to the combined scores for
assignments and for student work. On average, as hypothesized,
more typica assignments have lower scores than challenging
assignments. Similarly, on average the scores for student work
responding to typical assignments are lower than scores for
student work produced in response to challenging assignments.



Thisfirst year of research on teaching and learning in foundation-
supported schools has yielded substantial methodological and
measurement developments and provided promising results. Chapter 5
discusses the work that remains with our 2002-03 data. It also describes a
new round of data collection in reforming schools in 2003-04.
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Chapter 5: Next Steps

Aswe enter the new year, we will continue and compl ete the first-year
data analyses, collect 2003-04 assignments and student work in a new
sample of schools across the country, and make preparations for the 2004
scoring. For the 2002-03 data from Washington State, we will:

» Create reporting scales that have meaning for teacher participants
and other school-based reformers.

» Examine the relationships among assignments, student work,
feedback, and achievement test scoresin Washington State.

For the 2003-04 data, we will:

* Collect assignments and work in 12 new small schools and 4 large
schools planning for conversion.

» Refine scoring rubrics and procedures for the 2004 summer
scoring session.

* Examine possibilities for studying non-written and other non-
conventional work.

We discuss these efforts in turn.

Creating Meaningful Reporting Scales

We plan to examine the scoring data just presented, raw data from
individual scoring rubrics, some of the intermediate results of the Many-
Facet Rasch Model, and assignment and student work artifacts to create
reporting scales that can be easily interpreted by participating teachers and
other reformers. We plan to follow the approach taken by the Chicago
Consortium researchers. Newmann, Lopez, & Bryk, (1998) collapsed their
combined scales into 4-point reporting scales that described extensive
rigor and authenticity, moderate rigor and authenticity, minimal rigor and
authenticity, and no rigor and authenticity. They created asimilar scales
describing the quality of student work.

To create the 4-point scales for our data, we will need to iterate between
scoring data and the artifacts to identify cut-points and score bands that
support the inferences suggested by the four scale points. We will need to
bring data analysts, subject matter experts, scoring data, and artifacts
together to determine whether meaningful reporting scales can be created.

We believe the descriptive 4-point score scales will be more meaningful
than the current O to 10 scales. We hope these scales will be useful to
participating schools as they examine their efforts and make plansto
improve teaching and learning. More generally, we hope these reporting
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scales will make the results of our work more meaningful to school-based
reformers.

Examining the Relationships among Assignments, Student
Work, and Achievement Test Results

Using data from the schools in Washington State, we will conduct
correlational analyses to address the following research questions:

* What are the relationships among course and student
characteristics (such as course level and students’ reading levels)
and the rigor and authenticity of English/language arts and
mathematics assignments?

* Towhat extent are challenging assignments associated with more
complex student work in English/language arts and mathematics?

* What are the relationships among results on jurisdiction-sponsored
achievement tests and English/language arts and mathematics
assignment and student work scores?

We will use hierarchical linear modeling techniques to examine the
relationships between classroom characteristics (e.g., teacher background,
student composition) and the rigor and authenticity of assignments. We
also will examine the relationship between assignment characteristics and
the quality of student work to determine if more complex learning
opportunities prompt higher-quality efforts by students. Finaly, we will
relate assignment scores, student work scores, feedback data, and
jurisdiction-sponsored standardized test results to each other to see how
results on conventional achievement tests compare with what we learn
about teaching and learning from analyzing classroom assignments and
work. To do thiswork, we will match the current assignments and student
work with demographic data and achievement test scores for studentsin
this dataset. The results of these analyses will be presented at the
American Educational Research Association conferencein April 2004.

Collecting Assignments and Work Nationwide

In the fall of 2003, we moved beyond Washington State and began
collecting assignments and stuﬁnt work from a national sample of
foundation-supported schools.™ Some of the schoolsin the national data
collection have fairly innovative instructional programs, and we are
beginning to think differently about the meaning of courses, assignments,
and student work in reforming schools.

12 See the Technical Appendix of this report for a description of the national sample.
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For example, at some of the participating schools, there are not
English/language arts and mathematics courses; courses are
multidisciplinary or theme-based. At others, teachers do not give
assignments. At Big Picture schools, for example, students work on
internship-based, semester-long projects that culminate in student products
and public exhibitions. Students select and write proposals for their own
projects with guidance from teachers and mentors. The curriculum is
tailored to the needs and interests of individual students. At other
participating schools, student work results from several students' effort.
For instance, in New Technology Foundation schools, instruction is
organized around class projects that require students to work in groups and
produce group, rather than individual, products.

In cases like these, the project team has worked closely with grantees and
school principalsto develop sensible data collection plans. The plans have
been developed to be sensitive to the schools' instructional programs
while assuring that the data collected in these schools are compatible with
data collected in other participating schools.

Refining Scoring Rubrics and Procedures

In preparation for the 2004 summer scoring, we hope to make
improvements to our scoring rubrics and procedures, using the datain this
report, our experience at the 2003 summer scoring session, and feedback
provided by the scorers. Chief among these are improvements to the
materials and processes that drive scorer agreement rates. We hope to
obtain higher perfect-agreement rates in the upcoming scoring,
particularly in mathematics.

Also important, but more vexing, are changes to correct some of the skew
in the combined score distributions. We would like to |leave more room at
the top of some of the English/language arts score scales to document
positive changes in teaching and learning for schools that continue to
reform. Uncovering the likely sources of distributional difficulty will take
some detective work. We will need to examine the scoring rubrics, raw
score distributions, and some of the Many-Facet Rasch Model estimates to
determine if there are ways to expand the upper ends of the score scales. If
we discover possibilities to do so, we then will need to come up with
feasible adjustments or corrections (Some improvements may be too
cumbersome or costly.).
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Aswe consider the refinements, we will need to decide whether suggested
changes are likely to compromise comparisons between 2002-03 and later
data. Some refinements to rubrics and procedures may be minor enough
that they do not affect cross-year comparisons. Others may change the
score data enough that new data would not be comparable to old data.
Thereis atension, therefore, between efforts to improve current methods
and materials and assuring comparability over time. At thiswriting, we do
not have sufficient information to make decisions intelligently on this
issue.

Exploring Options for Studying Non-written Work

As mentioned above, severa schoolsin the 2003-04 data collection have
innovative instructional models. Some of these schools, as a matter of
practice, ask students to produce work with media (e.g., video, audio,
computer animations) that do not lend themselves well to the scoring
processes with which we are familiar. Despite the fact that more and more
schools are moving to innovative products, procedures to reliably score
student work produced in alternate formats are not well understood.

Thus, this year, we will collect a sample of non-written and non-
conventional work from participating schools so we can examine the
feasibility of characterizing thiswork. We plan to share a sample of non-
conventional work with scorers at the end of the 2004 scoring session and
ask them to help us brainstorm about possible evaluation of the work. One
of the central issuesis whether these types of work provide information
about student performance not currently captured by written work. We
also need to be concerned with whether the unique information is useful
and whether it is amenable to systematic evaluation within our framework.

We look forward to our continuing work with the 2002-03 data and with
teacher participantsin the 2003-04 schools. The questions raised in this
chapter are interesting ones and we are eager to address them. We invite
readers of this report to contact us for clarification of the information
provided here or for additional detail. We welcome any and all
suggestions for improving our methods and work.
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Sampling and Data Collection for the 2002-03 Data

This project was initialy piloted in Washington State during the 2002-03
school year. Eight assignments, four typical and four chalenging, were
collected from 48 teachers (24 English/language arts and 24 math) over
the course of the school year. Student work associated with the teacher
assignments was also collected three times during the year from arandom
sample of students predetermined by the researchers and blind to the
teachers.

The teacher assignments and student work were scored in summer 2003
by using rubrics devel oped by the American Institutes for Research and
SRI International, based on the rubrics used in the study of the Chicago
Public Schools by Fred Newmann, Tony Bryk, and others (Newmann,
Lopez, & Bryk, 1998; Bryk, Nagaoka, & Newmann, 2000; Newmann,
Bryk, & Nagaoka, 2001).

School Selection

Eight public schools and five alternate public schools that planned to
undergo conversion into smaller schools in 2003-04 were identified by
Fouts and Associates to participate in the study. The rationale for school
selection included a combination of the following school factors: (1) large
size (allowing for a greater number of teachers eligible to participate),

(2) reasonable likelihood of success converting to small schools (in the
opinion of the team evaluating this reform effort), (3) history of
administrative and teacher cooperation, (4) significant level of district
support, (5) range in student ethnic diversity, and (6) range of geographic
locations around the state. Two selected schools are in districts that have
the Bill & Melinda Gates Foundation Model Districts grant. The
remaining schools are involved in the Bill & Melinda Gates Foundation
Achievers Program.

The eight schools that participated in the study are:

Clover Park High School A. C. Davis High School
Henry Foss High School Foster High School

North Central High School Mount Tahoma High School
Port Angeles High School West Valley High School

Teacher Selection

Teacherswere eligibleif they: (1) taught English or mathematics to
sophomore students; (2) had a class that consisted of mostly sophomore
students, and at least 25% of al sophomores took that level of
coursework; and (3) were likely to be teaching the same or similar types of
courses during the 2004-05 school year.
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Overdl, 48 teachers (24 English/language arts and 24 math) from the 8
schoolsinitially agreed to participate in the study. However, one
mathematics teacher declined any further participation after submitting
only one assignment, and one English/language arts teacher submitted all
teacher assignments but did not submit any student work. Depending on
school size, four to eight teachers represented each school.

Student Selection

All teacher participants sent their sophomore students a letter describing
the study and giving the students and their parents the opportunity to
choose not to participate. Teachers submitted a class|list to their building
coordinator after removing the names of the nonsophomore students and
the names of the students who opted out. Researchers used thislist to
randomly select those students who would participate in the study.
Depending on the number of sophomoresin aclass, 6 to 12 students were
randomly selected to be participants, and 2 alternates were selected if
available. The names of the participating students and alternates were not
revealed to the teachers.

Data Collection

Assignments were collected eight times over the course of the year—four
timesin the first semester and four times in the second semester. Student
work was collected as well during three of the collection dates. Teachers
turned in student work for all studentsin the class to a coordinator at the
school, and the coordinator made copies of the work of the randomly
selected sample students and sent them to the data collector. All three
student work data collections occurred during the second quarter of the
school year. A single quarter was chosen to ensure that selected students
did not transfer out of classes during quarter or semester breaks and to
maximize the likelihood that they would not move during this data
collection. The collection dates for the assignments were:

Typical Assignments Challenging Assignments
December 2 — 13, 2002 September 9 — November 1, 2002
January 6 — 17, 2003 November 11, 2002 — January 24, 20032
March 3 - 14, 2003 February 3 —March 28, 2003
May 19 — 30, 2003 April 7—May 30, 2003

Datasets

The data collection produced two datasets (one for assignments and one
for student work) for each of the two subjects, English/language arts and
math. Teacher feedback information isincluded in the student work

! Student work was collected in conjunction with these assignments.
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database. The English/language arts assignment database has dataon 177
assignments, and the student work database has data on 399 pieces of
student work. The mathematics assignment database includes 184
mathematics assignments, and the student work database contains 425
pieces of student work. Each piece of student work can be linked to a
teacher assignment.

Estimation Procedures

One goal of this project isto build on the work of Newmann et al. and
their study of assignments and student work in the Chicago Public Schools
(Newmann, Lopez, & Bryk, 1998; Bryk, Nagaoka, & Newmann, 2000;
Newmann, Bryk, & Nagoaka, 2001). To that end, the estimation
procedures described here are based on the procedures used by the
Chicago researchers. There are two partsto these analyses. First, aMany-
Facet Rasch Model (MFRM) analysisis used to combine the scores for the
individual rubrics for each assignment (or piece of student work) into a
single score of quality for that assignment. The second part of the analyses
uses hierarchical linear modeling (HLM) conducted at the classroom level
to examine the relationship between characteristics of the classroom

(e.g., teacher background, student compositional variables) and the rigor
of teacher assignments, as well as the relationships among the rigor of
assignments, the quality of students' work, and jurisdiction-sponsored
standardized tests. For the purposes of this report, only the procedures
associated with the MFRM analysis will be discussed. (The procedures for
the HLM analyses will be discussed in a subsequent paper to be written
for the 2004 AERA conference in April.)

Analytic Approach Rationale: Many-Facet Rasch Measurement

Each assignment and piece of student work received a score on each of
three to five rubrics (the number of rubrics depends on the subject area
and whether the article being scored was an assignment or a piece of
student work). The rubrics and score scales for them are shown in
TableA.l.
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Table A.1: Scoring Rubrics and Score Scales

English/Language Arts

Scor e Scales
Assign mentslzI
1. Construction of Knowledge 1-3
2. Elaborated Communication 1-4
3. Authentic Audience 1-3
4. Student Involvement 1-4
Student Work
1. Construction of Knowledge 1-3
2. Elaborated Communication 1-4
3. Language Conventions 1-6
Teacher Feedback 1-4
M athematics

Scor e Scales
Assignments
1. Important Mathematical Content 1-4
2. Problem Solving and Reasoning 1-4
3. Effective Communication 1-3
4. Relevant Contexts and Connections 1-4
5. Student Involvement 1-4
Student Work
1. Conceptua Understanding 1-4
2. Procedural Knowledge 1-4
3. Problem Solving and Reasoning 1-4
4, Effective Communication 1-4
Teacher Feedback 1-4

In addition, all assignments were scored again by a second scorer for each
of the rubrics, as a check on the reliability of the scoring. Approximately
50% of the student work in English/language arts and 40% of mathematics
work was also double-scored. As aresult, there are quite afew pieces of
datafor each assignment and each piece of work from the multiple rubrics
and scorers, and it ismore useful for the analysisif the data can be
combined into a single score for each assignment and a single score for
each piece of student work.

2 The ELA assignment and work rubrics also allowed scorers to indicate if there was
insufficient information to assign a score.
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What is the best way to go about combining the data? A simple average or
the sum of the raw ratingsis not adequate for these purposes, because of
two factors that are sources of variability in the raw ratings. The first
factor relates to differences in the severity of the scorers: one scorer may
have higher standards than another. The second is associated with
differencesin the stringency of the rubrics. For example, it may be harder
for an English/language arts assignment to achieve atop scorein
Construction of Knowledge than in Elaborated Communication.

Had all the assignments been rated by all the raters on all the rubrics, then
the simple average of the ratings would have balanced out any differences
in rater severity. However, such a massive rescoring activity was not
feasible. Thus, we need to adjust statistically for the differencesin the
severity of the scorers and the stringency of the rubrics. We use the Many-
Facet Rasch Measurement (Linacre, 1989a) technique to combine the
individual raw scores from both scorers on each assignment or piece of
work and, ultimately, to develop numeric scales to quantify the intellectual
challenge of assignments and the overall quality of the student work.
Scales are developed separately for the assignments and student work and
for English/language arts (ELA) and mathematics.

The presence of differencesin rater severity and in rubric stringency is one
of the main reasons that this Many-Facet Rasch Model calibration step is
important. It adjusts for rater severity, in terms of the estimated measure
for each assignment or piece of student work. Likewise, it adjusts for the
difficulty of the rubrics.

Theoretical Model

The Many-Facet Rasch Model used for assignmentsis:

P
|Og[ e ]: B, -C -D; —-F

nji (k-1)

where

Prij« IS the probability of assignment n being given arating of k on rubrici
by scorer |

Prijk-1) 1S the probability of assignment n being given a score of k-1 on
rubrici by scorer |

B, is the parameter for assignment n (quality of the assignment)

Ci isthe parameter for rubric i (stringency of the rubric)

D; isthe parameter for scorer j (severity of the scorer)

Fix isthe parameter for receiving arating of k relativeto k-1 on rubric i
(step difficulty).
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The model for student work is:

( Pnijk J
log —— |=B,-C, =D, - F,
nji (k=1)
where

Prijk is the probability of student work n being given ascore of k on rubric
i by scorer |

Prij-1) 1S the probability of student work n being given a score of k-1 on
rubric i by scorer |

B, is the parameter for student work n (quality of the work)

Ci isthe parameter for rubric i (stringency of the rubric)

D; is the parameter for scorer j (severity of the scorer)

Fik isthe parameter for receiving a score of k relativeto k-1 on rubric i
(step difficulty).

The product of the analysisis the measure of each element of three facets:
the assignment rigor and authenticity (or student work quality), By; the
rubric stringency, C;; and the scorer severity, D; (as well as the measure of
step difficulty, Fik, which is an output of the model in which we are less
interested). The Many-Facet Rasch Model analysis corrects the estimates
of assignment rigor and authenticity and the quality of student work for
scorer severity and rubric difficulty. The Rasch-adjusted measures for
assignments and student work, and their associated standard error
estimates, will then be used as data for the HLM analyses. Parameters for
ELA assignments, ELA student work, mathematics assignments, and
mathematics student work will each have their own scales, which will not
be linked to the scales of the others.

For example, at the end of the Many-Facet Rasch Model analysis, each
scorer will have a parameter estimate to quantitatively represent his or her
severity. Likewise, there will be a stringency parameter associated with
each rubric and a parameter for each teacher assignment. All of these
parameters are placed on a common scale so that they can be compared
with each other.

There is also one teacher feedback rubric for student work. Because
teacher feedback has only one rubric, it is not included in the Rasch
measurement analysis but is examined and reported separately.

Rescaling

The default setting of the FACETS program (Linacre, 1989b), which
performs the Rasch analysis, chooses the local origins of scales such that
the mean calibrations of the scorers, the rubrics, and the scoring scale
structure are all zero. As aresult, the local origins of the quality of
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assignments and student work are defined by the model; that is, the mean
of the rater measure is zero, the mean of the rubric measure is zero, and
the mean of the step difficulties of each rubric is also zero. However, this
means that the student work and assignment measures are not zero.

In other words, FACETS sets the origins as the following, in relation to
the Rasch Model described above:

m 12 [
>'C =0,>. D, =0, and ﬁﬁk =0,
i=1 j=1 k=1

where misthe number of rubrics (which is different for each of the four
groups: ELA assignments, ELA student work, mathematics assignments,
and mathematics student work), 12 is the number of scorers, and 7 isthe
number of score categories for rubric i. Because the means of C, D, and F
are already determined, the mean of B (the assignment or student work
parameter) is not constrained to equal zero.

Because the logit measure theoretically ranges from negative infinity to
positive infinity, it isnot ascale that is easy to interpret. For reporting
purposes, we rescale the logit measureto a0 to 10 scale. The
transformation formulais:

Assignment (or student work) measure =
10 x (logit measure — min)/(max — min)

where logit measure is the original measure for either assignment or
student work, min is the minimum value of the logit, and max isthe
maximum value of the logit. By the same operation, the estimated
standard error is aso transformed to the same scale by the formula:

Standard error = original standard error x 10 (max —min)

Overall Reliability of the Measures

One of the important questions to ask regarding this Many-Facet Rasch
Model analysisisto what extent the estimated Rasch scores (based on raw
scores assigned by using the scoring rubrics) provide reliable measures of
the rigor and authenticity of teacher assignments and the quality of student
work. This question can be answered by examining the reliability
estimates produced by the FACETS program for the assignments and
student work. The reliability calculated by FACETS is the Rasch
equivaent to the KR-20 or Cronbach Alpha statistic, the ratio of the true
variance to the observed variance. From the FACETS output, the
reliability statistics are 0.85 for English/language arts assignments, 0.78
for English/language arts student work, 0.70 for mathematics assignments,
and 0.62 for mathematics student work. Given the number of scored
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assignments and pieces of work and the number of score levels, these
reliabilities are typical compared with other “tests’ of similar length, while
areliability of 0.85 is considered very good by common standards.

We see evidence that English/language arts shows higher reliability than
math, and assignments show higher reliability than student work. The
reliability of the models ranges from mathematics student work, where the
model accounts for 62% of the variance in the data, to ELA assignments,
where the model accounts for 85% of the variance. The square root of the
reliability is an estimate of the correlation between the true score and the
observed score, ranging from 0.79 (i.e., the square root of the reliability
for mathematics student work, 0.62) for mathematics student work to 0.92
(i.e, the square root of thereliability for ELA classroom assignments,
0.85) for ELA assignments. The reliability estimates indicate that the
Rasch measures correlate highly with the true scores of the student works
and assignments.

Facet 1: Rasch Scores as Valid Measures of Assignments and
Student Work

On the basis of the high reliability coefficients discussed above, it appears
that forming a single score for the assignments or student work based on
the rubricsis reasonable. In addition to these reliability requirements, it is
also important to examine how well the individual rubrics relate to one
another: are measures that are expected to tap the same higher-order
construct correlated, or do they seem to behave like independent
measures? To assist in the interpretation of the Rasch measures, it is also
important to understand how the individual rubrics correlate with the
aggregate measure produced by the Rasch analysis.

To get a sense of the interdependence among the rubrics, we looked at
correlations among the raw scores for each of the rubrics and the Rasch
measures. Table A.2 shows the resulting correlation matrix.

The rubrics all have positive and highly statistically significant
correlations with each other and with the Rasch measures, which increases
our confidence that a high score on the Rasch measure tends to represent
high raw scores on the individual rubrics that make up the scale. The
Rasch measure correlates more highly with each of the raw ratings than
the raw ratings correlate with each other, suggesting that the Rasch
measure does a good job of summarizing the separate raw measures, and
enabling us to use a single Rasch measure in place of the separate
measures.
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Table A.2: Correlations among Rasch Measures and Raw Scores on
Individual Rubrics (p-val ues shown below correlations)

ELA Assignments N=177 M easure CK EC AA Sl
. 0.67 1
Construction of Knowledge <0.0001
" 0.80 0.58 1
Elaborated Communication <0.0001 | <0.0001
. . 0.58 0.26 0.32 1
Authentic Audiences <0.0001 | 0.0005 | <0.0001
Student Involvement in Crafting 0.66 0.29 0.46 0.37 1
Assignments <0.0001 | <0.0001 | <0.0001 | <0.0001
ELA Student Work N=399 M easure CK EC LC
. 0.78 1
Construction of Knowledge <0.0001
" 0.82 0.58 1
Elaborated Communication <0.0001 | <0.0001
L anguage Conventions and 0.88 0.58 0.70 1
Resour ces <0.0001 | <0.0001 | <0.0001
M athematics Assignments N=184 Measure IMC PSR EC RC
. 0.65 1
Important M athematics Content <0.0001
. . 0.74 0.39 1
Problem Solving and Reasoning <0.0001 | <0.0001
. I 0.55 0.27 0.37 1
Effective Communication <0.000L | 0.0003 | <0.0001
Relevant Context and Real-World 0.52 0.20 0.36 0.22 1
Connections <0.0001 0.0057 | <0.0001 0.0029
Student Involvement in Crafting 0.42 0.23 0.27 0.30 0.18
Assignments <0.0001 | 0.0016 | 0.0002 | <0.0001 | 0.0133
M athematics Student Work N=425 M easure CuU PK PSR EC
. 0.63 1
Conceptual Under standing <0.0001
0.63 0.14 1
Procedural Knowledge <0.000L | 0.0036
. . 0.61 0.52 0.12 1
Problem Solving and Reasoning <0.0001 | <0.0001 | 0.0172
Effective Communication 0.67 0.40 0.28 0.46 1
<0.0001 | <0.0001 | <0.0001 | <0.0001
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Facet 2: Rubric Stringency

The Rasch measure of the stringency of the rubrics indicates the difficulty
level for each rubric; the higher the measure, the more difficult the
rubric—that is, the harder it isto get a high score on that rubric. In this
section, we discuss the rubric stringency measure.

English/Language Arts Assignments

The most stringent rubric for ELA assignments is Authentic Audiences
and the least stringent rubric is Construction of Knowledge. The measures
of the rubrics for the ELA assignments are:

Construction of Knowledge -1.74
Elaborated Communication -1.07
Authentic Audiences 1.84
Student Involvement in Crafting Assignments 0.98

English/Language Arts Student Work

The measures of the rubrics for ELA student work are:

Construction of Knowledge -0.44
Elaborated Communication -0.38
Language Conventions and Resources 0.83

Mathematics Assignments

The most stringent rubric for mathematics assignments is Student
Involvement in Crafting the Assignments, with an MFRM parameter of
0.78. The least stringent is Problem Solving and Reasoning, with the
lowest MFRM parameter of -0.78. The measures of rubrics for the
mathematics assignments are:

Important Mathematical Content -0.30
Problem Solving and Reasoning -0.78
Effective Communication -0.03
Relevant Contexts and Real-World Connections 0.34
Student Involvement in Crafting Assignments 0.78
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Mathematics Student Work

The measures of the rubrics for mathematics student work are:

Conceptual Understanding 0.22
Procedural Knowledge -1.87
Problem Solving and Reasoning 0.37
Effective Communication 1.28

Facet 3: Rater Severity

Table A.3 liststhe rubrics and illustrates the differences in scores given by
different scorers for each rubric for those assignments and student work
that were scored by two raters. The first column shows the percentage of
observations that received the same rating by the two scorers (i.e., perfect
agreement), and the second column shows the percentage of observations
that were scored within one point. The score scales for the different
rubrics range from 3 to 6 points. The English/language arts scorers had
perfect agreement of 60% or more on all four of the assignments rubrics,
all three of the student work rubrics, and the teacher feedback score
(column 1). They had at least 90% agreement within one point for all but
one rubric (column 2). There was much more variation among the
mathematics scorers, particularly for assignments, which ranged from 44%
perfect agreement on Important Mathematical Content, to 91% perfect
agreement on the Student Involvement rubric. However, the percentages
of agreement within one point for mathematics scores are comparable to
those of English/language arts. The teacher feedback ratings between
scorers are quite consistent for mathematics, with 100% agreement within
one point.

Differences among raters could be due to a variety of factors, such asthe
clarity and specificity of the scoring rubrics (including the clarity and
specificity of the benchmarks used in the rubrics), the effectiveness of the
scorer training, and the nature of the assignments themselves.
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Table A.3: Agreement Rates on Assignments and Sudent Work, by Rubric
(for assignments and work rated by two scorers)

English/Language Arts
Per fect Agreement
Agreement  within 1 point

Assignments
Construction of Knowledge 64% 96%
Elaborated Communication 60% 93%
Authentic Audience 69% 94%
Student Involvement in Crafting 67% 29%
Assignments
Student Work
Construction of Knowledge 63% 94%
Elaborated Communication 60% 90%
Language Conventions and Resources 69% 91%
Teacher Feedback 67% 95%
Mathematics
Perfect Agreement

Agreement  within 1 point
Assignments
Important Mathematical Content 44% 92%
Problem Solving and Reasoning 52% 88%
Effective Communication 72% 99%
Rel evant_ Contexts and Real-world 68% 93%
Connections
Stu<_jent Involvement in Crafting 91% 99%
Assignments
Student Work
1. Conceptual Understanding 68% 89%
2. Procedural Knowledge 45% 79%
3. Problem Solving and Reasoning 83% 93%
4. Effective Communication 73% 99%
Teacher Feedback 92% 100%

From the MFRM, the scorer measures indicate the severity of each scorer.
The more severe scorer gives consistently lower scores to assignments of
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the same quality, compared with the less severe scorer. The ranges of the
scorer measures (i.e., the differences between the most and least severe
scorers) are 0.83, 0.43, 1.65, and 0.98 standard deviations for
English/language arts assignments, English/language arts student work,
mathematics assignments, and mathematics student work, respectively.
The ranges show that the raters for the mathematics teacher assignments
have the largest disparity in severity, adifference of 1.65 standard
deviations. The scores for the English/language arts student work have the
smallest range in severity (i.e., 0.43 standard deviation). The wide
disparity in the severity for the scores for mathematics teacher
assignments may cause concerns about fairnessin scoring. Thisis
especially worrisome when not all scorers rate all assignments. In the
future, the scorer training will attempt to close the severity gap. In
addition, the FACETS output indicates that raters differ in severity at
different rubric score levels. Thus, rater training will aso focus on
decreasing the possibility of differences between scorers and levels of
scoring on various rubrics.

Future Data Collections

The schedule for future data collections is shown in Table A.4. In 2003-04
we are collecting assignments and work from 12 small start-up high
schools and 4 additional pre-conversion schools. In 2004-05 we will again
collect data from these same 12 small start-up high schools so we can
examine changes over time in these schools. In addition, we will collect
datafrom 8 large traditional high schools so these data can be compared
datafor to the 12 small start-ups. The 8 Washington pre-conversions from
the pilot year will have converted into small learning communities and
will bein their second year of conversion. We expect to collect data from
2 small learning communities for each of the original 8 pre-conversions
and plan to use the same teachers, if possible.

In the final year of data collection, we will follow up on the 4 pre-
conversions from Y ear 1; by then they will have been in conversion for
over ayear. As with the Washington schools, we will collect data from 2
of the smaller learning communities from each of the 4 originally large
schools, and attempt to get assignments from the same teachers.
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Table A.4: Data Collection Schedule

Pilot Year Year 1 Year 2 Year 3
School Type (2002-03) (2003-04) (2004-05) (2005-06)
Startups 12 12 (sameasyr 1)
Comparison 8
Pre-conversion 8 WA 4 non-WA o o
Conversion 16 WA® 8 non-WA*
TOTAL 8 16 36 8

% Two small learning communities from each of the eight Washington schools.
* Two small learning communities from each of the four converting schools outside

Washington State.
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