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‘ Abstract

| This study investigated the ifnpact of task directions on students’ mathematical
performance. Students analyzed data regarding school dropout by answering six short-answer
questions and writing a letter discussing the trends and their predictions about school dropout.
Tasks were scored using two methods: a) trait scoring of students’ response for understanding
of statistical and probability concepts and for mathematical communication and b) item by item
scoring rules. Traif scoring rules were applied by making holistic judgments about a student's
collection of responses to a set of related items. For the item-by-item scoring procedure, scores
for six short answer items were summed for a statistics total score. The scores for students’
letters were analyzed separately from the other six items. In one form, students were also told
to add their own ideas to the letter about school drop-out. For trait scoring, there were no
significant differences between groups for either the conceptual or the communication traits.
For item-by-item scoring, mean scores for the statistics total score were not different, however,
letter scores for students in the "no connections" condition were significantly higher than letter
scores for the students ih the "connections” condition. Results are presented and implications

for test development and mathematics instruction are discussed.
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The influence of task directions on student performance for open-ended

mathematics assessments

As more large-scale testing programs incorporate performance-based assessments,
researchers are beginning to investigate issues relevant to these "alternative” assessment
formats. Shavelson, and his colleagues (Shavclson, Baxter, & Pine, 1992; Shavelson, Baxter,
1992; Baxter, Shavclson, Herman, Brown, and Valdez, 1993) werel among the first ‘to' move
beyond rhetoric and consider factors that affect student score reliability for both mathematics
and science assessment tacks. They found that examinee scores varied from task to task,
indicating _that performéncc—based assessments were highly instructionally sensitive and many
such tasks would be needed to obtain reliable examinee scores. Goldberg and Kapinus (1993)
closely examined responses to reading assessments and found that nuances in task directions
could lead to differential interpretations. It appeared ‘that examinees' construcrjon of meaning

included the meanings associated with the tasks themselves. The findings of these researchers
should not be surprising, however. They confirm findings from writing research that peaked in
the 1980s.

During the 1980's, when direct writing assessments were becoming standard practice

_ in large-scale assessment programs, considerable research was conducted to examine issues
that impacted the effectiveness of such programs. One area of research that received quite a bit
of attention was the nature of writing prompts. Test developers and researchers were
attempting to identify the characteristics of prompts that would optimize examinees' responses.
For example, Cherry (1989) fcund that when exgminees were unclear as to the rhetorical
purpose of an essay, they had difficulty taking a position and defending it. Ruth and Murphy
(1984) provided a model to explain possiblevsources of 'misfire' in writing assessments. In
their model, they included examinee interpretations of wﬂﬁng topics, raters interpretatiohs cf
writing topics, and raters interpretations of written essays. They noted that teachers could
clarify directions in the classroom, however, in large scale assessments, "the individual '

problem of meaning [remains] unattended in the impersonal examination room." (p. 410)
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In light of this problem of meaning construction, Hoetker, Brossell and Ash conducted
a number of research studies to investigate variations in prompts (Brossell, 1983; Brossell &
Ash, 1984; Hoetker, 1982; Hoetker & Brossell, 1986, 1989). Most of these studies showed
that degree of specificity and rhetorical context had little effect on holistic essay scores.

. To date, while no published studies have looked at variat.idns in task directions for
open-ended mathematics assessments, a few studies have focused on forfnats of assessment._
For example, Shavelson, Baxter, and Pine (1992) compared hand-on tasks, computer
' simﬁlation tasks, and paper-pencil tasks to see whether scores for tasks measuring the same
science content were equivalent across methods. They found that scores were nolt consistent
across task formats for the same science content. It is clear thaf similar studies are needed for
large scale mathematics assessments. What is needed now are studies that investi gate how
variations in the assessment tasks given to students influence their performances.

The Curriculum and Evaluation Standards for school Mathematics, developed by the
Nadonal Council for Teachers of Mathematics recommend that students be taught how to -
connect mathematical concepts and ideas across mathematical areas, between mathematics and
other disciplines, and from mathematics to the real world. Although test developers are now
working on developing tasks that can assess students' connections, little is really known about
how to assess whether students can make these connections. In pilot studies conducted in the
state of Washington, it was found that, _althodgh teachers could create contex_ts that modeled
valid connections during the assessment process, it was difﬁeuIt to identify ways to ask
students about cennections and actually elicit fafgeted learning.

The study presented here was de51gned to look at what happens when students are
. asked to make connectlons between their own ideas and the mathematical information presented
in an assessment task. The goal was to determine whether directions to use prior knowledge,

ideas, and opinions affected students' scores on mathematics tasks.
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Methodology

The study was part of a i)ilot testing pfograrn for prototypic alternative assessments in
the state of Washington. The purpose of the program wés to develop models for assessments
to help guide the development of the upcoming state assessment system. For the prototype pilot |
program as a whole, eight different task models were developed and piloted at each grade level
in mathematics. |

In order to locate pilot sites, admiﬁistrators from throughout the state of Washington
were invited to participate in a pilot testing program in the spring of 1995. The pilot testing
program was described and contact persons were asked whether individuals in their district or
school would be interested in participating in these pilots. If so, they were asked to voluntéer 1
or 2 heterogeneously grouped classrooms at grades 4, 5,7, 8, 10 and 11 for the pilots.
Individuals from 33 of the state's 296 school districts volunteered. In a follow-up letter,
~ volunteers were asked to identify teacher names and their content areas, the number of students
in a class, and shipping addresses for materials. Once all pilot sites were identified, test forms -
were randomly assigned to classrooms. - o

This study focused only on two mathematics assessment forms at the high school 1eve1.>
A total of six classrooms were assigned each of the two mathematics forms. Materials were
packaged for individual teachers and sent either to the distﬁct coordinator or the individual
teachers, depending on the shipping address provided by the district coordinator. Materials
included: a) a general overview of the pilot testing program witha description of the
assessment types being piloted, b) oral directions along with sl;eciﬁc directions for
administering the writing tasks, c) sufficient student response books for.one class of students,
d) parent permission forms, €) smdeﬂt survey forms, and f) postage paid return envelopes.
Subjects

Table 1 describes the sample for this study. Materials wéré returned from three teachers

for the "no connections" condition and five teachers for the "connections" condition. There
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were 36 students in the "no connections" condition (all tenth graders) and 140 students in the

"connections" condition (11 percent tenth graders and 89 percent eleventh graders).

insert Table 1 about here

Instrument

Assessmént Tasks. The tasks were drafted by' a pairs of teachers working on the
mathematics ass'essrhent prototypes. Tasks were edited by a professional test development sfaff
and reviewed by all item/task writers for mathematics. Tasks were then pre-piloted with 8 to 10
students to determine whether directions made sense. They were then revised based on the
resulfs of the pre-pilots and input from the reviewers. Finally, tasks were prepared for printing
and distribution.

For the matl;erﬁatiés tasks, the teachers endeavored to create tasks that would mirror
processes that were used in classrooms as well as tasks that resembled mofe'traditional
classroom tests with open-ended items. The model for the mathematics task used in this study
included three stages: |

1. Setting a context: Students look at stimulus materials that may include writteﬁ
text, graphs, tables, charts, or other graphics that present mathematical information. |

2. Short Answer Items: Students respond to multiple short-answer items designed

. to have them analyze the information presented in the stimulus materials.

3. Integration Item: Students read a prompt and use the previous analyses to write
an extended discussionl(which could include predictions) of the information presented in the
stimulﬁs materials. | |

7. Self-reflection: For any graphic disblay, students use a checklist to evaluate the
effectiveness of the display and to guide revisions, if needed.

The committee of teachers that developed the prototype tasks ‘also insisted that introductory
directions tell students what steps they would be completing during extended tasks, as well as.

the bases for evaluation before they began any performance task.
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The two test forms began in exactly the same way. Students were given general
“directions to in@duce the task and the bases of evaluation:
The table below shows the number of high school students and the number of
high school dropouts in Washington state for the Years 1988 through 1991. The
dropout rate for each of these years is also given. In addition, a graph
illustrating the data is given for each data set. In tﬁe items that follow, you will
look at the data in.the- ﬁble and the graphs and then describe the trends in
enrollment, number of dropouts, and dropout rate from 1988 to 1991. You will
| -also make predictions of what the numbers probably looked like in 1995 if the
trends continued in the same fashion. You will be evaluated on your statistical
-understandings and the effectiveness of your mathematical communication.
These directions were provided in the student response books and were also read aloud
to students so that reéding skill would not detract from sfudent performance. Students were
then given three graphs and a table showing the school drop-out and enrollment data (See

Figure 1).

insert Figure 1 about here

Next, students responded to six short-answer items designed to haQe them focus on the
information presented in the table and graphs. The data showed a decrease in enrollments and |
drop-outs but an increase in drop-out rate. Students were asked to analyze each graph
separately, discuss whether drop-out numbers could drop while drop-out rate rose, identify the
graph that would support an argument that the school drop-out rate was improving, and
identify the graph that would support an argument that the school drop problem was getting

worse. Items 1 through 6 are given to students are given in Figure 2.

insert Figure 2 about here
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After émalyzing the school drop-out data via items 1 through 6, students worked were
asked to write a letter to the govembr discussing their positions on the trends in school drop-
out. The directions for the letter differed in the two test forms. In fhe "connections" condition,
students Were given the following prompt:

Decide if you think the dropout problem is improviﬁg, remaining constant, or getting

worse.. Draft a brief letter to the Governor. In your letter:

 state your position about the dropout problem

¢ tell what you think 1995 drop-out data looks like given the trends in the data.

+ ‘use data from the table and graphs to support your position and
prediction

e add your own kn.owledge.

. if ydu think the drop-out problem is getting worsé, give one possible cause for the

problem

e if you think the drop-out problem is getting better, give one possible reason for the

improvement

* conclude your letter with a recommendation about how to eliminate school dropout
For the "no connections" condition, students were given the following prompt:

Decide if you think thé dropout problem is improving, remaﬁ;ing constant, or getting
worse. Draft a brief letter to the Governor. In your letter: o
 state your position about the dropout problem
* tell what you think 1995 drop-out data looks like given the trends in the data.
e use data from the table and graphs to subport your position and
prediction |
As can be seen, the prompts were identical except for the directions to add their own
ideas regarding the school drop-out problem and a recommendation on how to eliminate

it.
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Scoring Methods. Two methods were used to score the mathematics tasks: "trait"
scoring and item by item scoring. For the first scoring method, "trait" scoring, students
received two holistic scores: one for understanding of statistics and probability concepts and
one for mathematical communication, The scoring criteria were developed by a committee of
mathematics teachers and refined using student work from the pilot assessment progfam. The
scon'ng criteria were each on a four point scale (see Figure 3 for the scoring criteria for
statistics and probability). Raters applied each of the trait scoring rubrics to students’ responses

to the task as a whole.

insert Figure 3 about here

The second scoring method involved item-by-item scoring. Each of the six statistical
analysis items were scored using a 2 or 3 point scoring rule and the letter (item 7) was scored
with é 4 point scoring rule. Scoring rules for individual items took into account both accuracy
of conceptuai understanding and completeness of a response.

1. Iterﬁ 1 was scored using a 2 point scoring rule (1 or 0). To earn 1 point,
students had to accurately describe the decrease in enrollment shown in the iable of data and
Graph 1. '

2. Items 2 and 3 were scored using a 3 point scoring fulé (2,1,0r0). Toearn 2
points, students had to accurately describe the trend evident in the table and relevant graph and
use ac@:urate data from the graph or table to support their response. To earn 1 point, students
had to accurately describe the trend but provided no supporting data or inaccurate data.

| 3. Item 4 was also scored ilsing a 3 point scoring rule (2. 1. gbr 0). Toearn 2
- points, students had to describe that the trends in dropout numbers and dropout ratios could be
different due to a faster drop in enrollment numbers than in drob—out numbers. To eém 1 point,
sfudents could either make an incomplete description of that relationship or show some
confusion about the relationship, while still acknowlc;dging that the enrollment numbers were a

factor.

10
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4. Items 5 and 6 were also scored using a 3 point scoring rule (2, 1, or 0). To earn
2 points, students had to identify the correct graph and tell what the graph presentedbthat
supported the argument.

5. | Item 7, the letter to the Governor, was scored using a 4 point rubric focused on
both mathematical understandings shown in the task (e.g., a reasonable prediction based on
evidence from the graphs and table) and clear communication of the mathematical ideas. The
directions for the letter indicated that students were to use data from the graphs or table in their
responses. In ordef to receive all 4 points, students had to communicate their positions clearly
using data to support their positions and make a prediction based on their positions, including
data to support the prediction. To receive 3 points, students had to communicate their positions
and predictions and support at least one of these points with data. To receive 2 points, students
had to communicate their positions and/or predictions but typically did not include data in
support of the points. Finally, students who earned 1 point took a position or make a prediction
but the majority of the response was based on ideas abdut the causes of school drop-out or
potential solutions to the problem.

Procedure .

Materials were sent to the teachers in the spring of 1995. Teachers were asked to
administer the tasks and return materials in the postage-paid return envelopes. All materials
were received between March 31 and May 31, 199s5.

Four research assistants were hired to score the mathematics tasks. Pairs of raters were
assigned to one of the two scoring cbnciitions. Oﬁe pair scored fhe tasks using item by item
scoring pfocedureé and one pair scored the tasks using the two trait rubrics (understanding of
statistics and probability 6oncepts and mathematics communication). Pairs of raters were
trained separately so that they could focus only on the scoring rules they were to apply to the

students' work. Raters were blind to the purpose of the study.

11
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All raters participated in a 1 to 2 hour training session. Prior to beginning the seoring
process, raters completed the "no connections” version of the task themselves. They discussed
the task and what was demanded by it.

The pair that used item-by-item scoring rules reviewed and discussed the rules and then
scored 8 anchor papers independently (anchor papers represented a range of student work).
They discussed their scoring decisions with the researcher and each other, and worked toward

| a consensus agreement on scores. They scored another 8 anchor papers, reaching even closer
agreement, and worked toward a consensus on scores. Then they scored the remaining 160
papers in the research set. Rater agreement for item-by-item scoring on the remaining 160
papers was 100 percent for adjacent scores on the six statistics items and the letter. Exact score
agreement was 91 percent for the six statistics itemns and 78 percent for the letter.

The pair of raters who applied the trait scoring rules reviewed the scoring criteria for the
statistics and probability trait and discussed its meaning, including how the trait was d1st1nct
from other relevant dimensions of mathematics and how the scoring rules could be applied to
ma.ke a Judgment across all responses in the task. Raters then scored the first set of 8 anchor

- papers. Once they had completed scoring the 8 papers, raters met with the researcher and
discussed their ratings. For all papers, the scores for each rater were within one point of each
other. Raters discussed all 8 papers, attending to points of agreement as well as disagreement,
dnd then assigned a final score to each of the 8 papers.

Raters then scored the second set of anchor papers and répeated the discussion process.
Raters scored the remaining 160 papers independently. Once raters completed scoring for
understanding of statistics and probability concepts, they repeated the process for the
mathematical communication trait. Rater agreement for adjacent score matches for the two trait
scores ranged from 99 to 100 percent. Rater agreement for exact matches on the two traits was
66 percent for statistics and probability scores to 83 percent for mathematical communication

Scores.

12
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For both scoring methods, papers for which there was not agreement were scored by a
third reader. Consensus between the third reader and one of the original raters established the
final séores for the item or task. Once item scores were established for the six statistics |
concepts items (using the item by item scoring rules), a total score was obtained for statistical
concepts by summing scores across the six items. The resulting scores used in the analyses
were:

1."  Trait scores: mathematical communication and uhderstanding of statistical and
probability concepts and procedures.

2. Item-by-item scores: statistics total and letter score.

Results

Group differences were investigated in this study separately for the two scdring
methods. It was anticipated that there would be no differéﬁces in scores between the students
in the "connections" condition and students in the "no connections" condition for either scoring
method. Two types of analysés were used to assess the data. First of all, homogeneity of
variance tests were used to determine whether variability of scores differed for the two groups
using either of the scoring methods. Secondly, th one-way ANOVAs were conducted for
each scoring method to determine whether mean scores for the groups differed on the scores.

Trait Scoring. Table 2 presents the ﬁumber of students in each condition earning each
score level for each of the mathematical fraits. As can be seen, the majority of students in both
conditions earned a score of 2 on both traits (46 to 61 percént). About one-third of the students
in both' conditions earned scores of 3 for both traits. Table 3 presents the means, standard
deviations, and variances for each of the mathematical traits for each group. Cochran's
homogeneity test results are presented in Table 4 (df = 87,2). The variances for tﬁe students in
the two conditions were not significantly different for either trait scoré. While not significant,
the stﬁdents in the "no connections" condition had greater score variability thﬁn did the students

in the "connections" condition for mathematical communication.

13
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Two one-way ANOV As were conducted; one for each mathematics trait. Table 5

presents the results of the ANOV As. For neither of the traits were the means sigpiﬁcantly
different. Given the score distributions shown in Table 2 it appears that neither group was very’
proficient in communiceiting mathematical ideas or in using statistical concepts and procedures
effectively. N

~ Item by Item Scores. Téble 6 presents the number of students in each condition earning
each score level for the letter to the Govc;mor. As c.:an been seen,.there.is a trend toward higher
scores for the "no connections” grbup than for the "connections” groﬁp. Table 7 presents the
means, standard deviations, and variances for the statistics total score and the letter score for
each group. Cochran's homogeneity. test results are presented in Table 8 (df = 87,2). The
varianceé for the students in the two conditions were not significantly different for either score.

Two one-way ANOV As were conducted; one for the statistics total score and 6ne for
the letter score. Table 9 presents the results of the ANOVAs. While the two groups were not
different in terms of statistical understandin’gs; the mean scores for the letter were significantly
differént (F1,168 = 7.705, p < .01). In fact, the mean scores for the two groups were different
by 5 out of 4 points for the letter ("No connections” mean = 2.57 and "connections" mean =
2.04), while the mean scores for the two groups on the statistical total score were only different
by .04 ouit of 11 possible pbints. Clearly the two groups were equivalent in terms of their
undersfanding of statistics and probability concépté but were quite different in their
communication of mathematical ideas through the letters.

Looking at the specific score points for the letter shown in Table 6, 17 percent of the
students in the "no connéctions;' condition earned a score of 4, indicatiné that, in responding to
the prompt, they had included data from the table or graphs to support their positions and
predictions. In contrast, only 7 pcrcent.of the students in the connections condition earned a
score of 4. In addition, 22 percent of the students in the "connections" condition earned a score
of 1 for the letter, indicating that they focused mostly on the reasons for school drop-out and

ways to solve the problem rather than providing mathematical information to support their

14
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positions and/or predictions. Another 7 percent of the students in this condition earned scores
of 0, indicating that they either did not address the prompt or neither took a position nor made a
prediction about school drop-out (missing data were omitted from the analyses). In contrast,
only 11 percent of the students in the "no connections" condition earned a score of 1 and n'onev
of the students earned a score of zero. The majority of students in both conditions earned
scores of either 2 or 3, indicating that they attempted to use mathematics to support their
positions and either omitted data or only included data to support either the prediction or the
position on trends. .These data suggest that, for this context, one in which students are
presented with data related to an issue that may be of importance to them and their own lives
(i.e., school drop-out), students may have been distracted from the mathematical requirements
of the task by requests for personal ideas and opinions.
Discussion ahd Conclusion

This study provides a view of the impact of prompt structﬁre on students' scores when
students are asked to support their vieWs with both mathematical information and personal
ideas and opinions. Specifically, students were asked to write a letter in which they were
required to take a posmon on the trends in school drop-out support that posmon with ev1dence

from tables and graphs, predict what would happen in four years based on the trends, and

support that prediction with data. For one condmon students were also asked to add their own

ideas about the causes of trends in school drop-out and ways to solve the problem. The
ANOVAs showed that, when item-by-item scoring methods were used, mean ss:ores on the
letters were lower for students who were asked to add their own ideas than for students who
were not asked to add their own ideas. |

This study was limited, however, in that it investigated the impact of prompt structure
on a single topic. The topic may have been one that triggered strong emotional responses
among the students. In order to further explore the question of impact of prompt structure on
examinee performance, additional studies are needed. A variety of prompts that ask students to

write about many, potentially controversial topics as well as topics of a less controversial

15
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nature should be tested. Meanwhile, test developers should use caution when ldevelopin_g tasks
that ask students to make connections between information within the task and their own
knowlédge and ideas.

In addition, scoring procedures used can have an impact on students' scores. ;I‘hese
results indicate that holistic trait scores for mathematical communication were not different
when scores were based on the students’ responses to the task as a whole. It is possible that
students did a fairly decent job of communicating mathematical ideas in the remainder of the
task so the letter carried less weight when an overall trait score was used instead of focusing
the communication score on a single item.

From the point of view of instructional planning, more attention needs to be paid to
teaching students how to make arguments and conjectures using mathematical information to
support their positions. If students are to be held accountable for their mathep}atical
communiqation, they will need to learn how to make cases using evidence rather than emoti_on.
Figures 4a and 4b show examples of two letters: one from a student who earned a score of 4
for the letter and one from a student who earned a score of 1. Both letters are from students in
the "connections" condition. Clearly it is possible to make a strong case for a position and/orA
prediction, support it with evidence, and still make strong points ablout fhe causes for trends
and p'ossible outcomes. If we hope to engage studehts in the assessmént process, we need to
continue to explore topics of interest to students. On the other hand, if students are to be
deemed proficient in mathematical communication, we also need to ensure that they are taught

how to communicate their ideas and opinions effectively.

insert Figures 4a and 4b about here

The results found here may be due to the age of the students, the nature of the prompt,
or the topic of the task. As states and districts attempt to develop mathematics assessments that
allow more time for thoughtful and reflective analysis of mathematical information, research is

needed about the most effective ways to frame assessment tasks. As long as large scale testing
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programs are used to make decisions about students, schoolé, and districts, continued research
.on how to frame the assessments given to examinees merits attention. In addition, with the
increase in the use of performance-based assessments, studies about wording of prompts, task
structure, and scoring methods are clearly néeded. Finally, as teachers we must focus our |
teaching on helping our students to be effective mathematical communicators, giving them
examples of effective communication - even about controversial issues - and giving them

practice with the skills inherent in the effective communication of mathematical ideas.

17
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Table 1

Composition of the Sample for the Mathematics Task _

Percent of

Number of = Number of Grade = Students at

Condition Teachers Students Level Gradé Level
No Connections 3 36 | 10 100%
Requested
Connections 5 140 10 1%
Requested ' 11 89%
Table 2

Percent of Smdents at Each Score Level for Each Condition and for Each Mathématical Trait

Percent at Each Score Level

Mathematical Trait - Conditions ' 1 2 3 4

Statistics and Probability No Connections 8.3 52.8  33.3 5.6
Requested
Connections 12.1 45.7 33.6 8.6

Requested

Math Communication No Connections  11.1 472 389 2.8
Requested
Connections . 6.4 60.7 32.1 0.7

.Requested
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Means, Standard Deviations, and Vériances for Each Group on Each Mathematical Trait

Trait ___Condition - N Mean __ SD c?
Statistics and Probability No Connections 36 2.36 12 .52
Requested
Connections 140 2.38 .81 .66
Requested
Math Communication No Connections 36 2.3-3 12 .51
| Requested |
Connections 140 227 .59 .34
Requested
Table 4
Results of Homogeneity of Variance Analysis for Mathematical Traits
Trait Cochran's C Approximate P
Statistics and Probability .56 .29
Math Communication .6t) .06 .
Table.5
Univariate Analysis of Variance for Each Mathematical Trait
Trait Source ss DF Ms F  Sig
Statistics and Probability ~Main Effect  .017 1 017 028  .868
Residual 109.48 174 .629
Math Communication Main Effect .110 1 .110 291 .590

Residual  65.69 174 378
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Table 6 -

Percent of Students at Each Score Level for the Letter for Each Condition

Percent in Each Score Level

Score Condition 0 1 2 3 4
Letter No Connections 114 371 343 17.1
Requested

Connections ~ 6.7 207 400 252 74

Requested

Table 7

Means, Standard Deviations, and Variances for Each Group on Statistics Total Score and the

Letter Score
| Score Condition N Mean - SD o2
Statistics Total ~ No Connections 36 936 148 218
Requested '
Connections . 140 9.32 _ 1.35 1.83
Requested
Letter No Connections 35 2.57 .92 .84
Requested |
Connections 135 2.06 1.01 1.03
Requested

22



Perfprmance on Mathematics Tasks
' 22

Table 8

Results of Homogeneity of Variance Analysis for Statistics Total Score and the Letter Score

. Score Cochran's C Approximate P
Statistics Total 55 324
Letter . 55 361

. Table 9

Univariate Analysis of Variance for Statistics Total Score and the Letter Score

Trait Source SS DF MS F Sig.

Statistics Total Main Effect .03 1 .03 .016 900
Residual 331.191 174 1.903

Letter Main Effect  7.291 1 7.291  7.374  .007*

Residual 166.097 168 = 1.026

* significant at < .01 level
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Figure 1
Data and graphs given to students for the mathematics task.

- Use the table and graphs to do Numbers 1 through 7. You may ‘refer back to
the table and graphs as often as you need. to.

Washington State High School Enroliment Data -

1991

1988 1989 1990
Student Enrollment 65,920 64,260 59,280 57,760
Dropouts 16,060 15,850 15,580 15,390
Dropout Rate 0.24 0.25 0.26 0.27

Graph 1: Student Enrollment

67,000 -+
65,000 —+
63,000 —+
61,000 =+
59,000 —+
57,000 <+

1988 1989 1990 1991

Graph 2: Number of Dropouts .

16,400
16,200 +
16,000
15,800
15,600
15,400
15,200

1990

1988 1989 1991
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Figure 1 (Continued) _

Data and graphs given to students for the mathematics task.

Graph 3: Dropout Rate

0.28 T
0.27
0.26
0.25 -
0.24 _
0.23 I '
$ 1 1 l‘ [l
J — T T
1988 1989 1990 1991

Copyright © 1995, Commission on Student Learning, State of Washington, Olympia, WA. All
rights reserved. Reproduced by permission.
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Figure 2
Statistical analysis items for the school drop-out task.

1. Use the table and Graph 1: Student Enrollment to describe the trend in high school
enrollment from 1988 through 1991. ' -

bl

2. Use the table and Graph 2: Number of Dropouts to describe the trend in high school
dropouts from 1988 through 1991. Use specific data from the graph or table in your
answer. '

3. Use the table and Graph 3: Dropout Rate to describe the trend in the Washington high
school dropout rate from 1988 through 1991. Use specific data from the graph or table in
your answer. ' :

4. Compare the trends in number of dropouts with the dropout rate. Is this situation possible?
If it is, explain how it could occur. If it is not, explain why. Refer to data from the table or
graphs in your response. :

5. Chris argues that the dropout problem is improving. Which graph supports Chris's
argument? Tell why.

6 . Terry argues that the dropout problem is getting worse. Which graph supports Terry's
argument? Tell why. _ L

Copyright © 1995, Commission on Student Learning, State of Washington, Olympia, WA. All
" rights reserved. Reproduced by permission. : :
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Figure 3 :
Trait Scoring Rubric for Statistics and Probability Concepts and Procedures

| ' Mathematics Scoring Criteria |

Probability and Statistics Performance Criteria

Chance: understands concepts of chance (certainty and uncertainty, experimentation
and theory, probability, dependence and independence '

Data Analysis: understands concepts of data collection and analysis (population and
sampling, central tendency and distribution)
conducts data-analyses (collects data, analyzes central tendency and
distribution, displays results in tables, graphs, and charts) '
understands how to interpret data (inference, point of view, uses and
misuses)

SCORING

‘4 points  Meets or exceeds all relevant criteria
« shows extensive understanding of concepts and procedures both within and beyond
the task
« consistently and purposefully applies appropriate concepts and procedures

3 points Meets all relevant criteria
» shows thorough understanding of concepts and procedures required by the task
* consistently applies appropriate concepts and procedures

2 points Meets some relevant criteria ' ‘
 shows general understanding of concepts and procedures required by the task
» generally applies appropriate concepts and proceQures

1 point Meets few relevant criteria

« shows rote or partial understanding of concepts and procedures required by the task
» occasionally applies appropriate concepts and procedures . :

Copyright © 1995, Commission on Student Learning, State of Washington, Olympia, WA. All
rights reserved. Reproduced by permission.
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Figure 4a

Example of level 4 response for letter to the Governor |
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Obout+ 3| , Qbout 14s74 akerO\H's. However +heve
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BEST COPY AVAILABLE

Copyright © 1995, Commission on Student Learning, State of Washington, Olympia, WA. All
rights reserved. Reproduced by permission. :
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Figure 4b

Example of level 1 response for letter to the Governor
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Copyright © 1995, Commission on Student Learning, State of Washington, Olympia, WA. All :
rights reserved. Reproduced by permission. :
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