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MAC 2007

Comparison of Student Performance

Table 69: MARS Performance Level Frequency Distribution, 2001 to 2004, Course 1

2001 2002 2003 2004
Count Percentage| Count Percentage| Count Percentage| Count [Percentage)
Level 1 179 22.3% 109 17.5% 1139 65.6% 596 38.7%
Level 2 496 61.8% 378 60.8% 501 28.9% 595 38.6%
Level 3 121 15.1% 122 19.6% 84 4.8% 297 19.3%
Level 4 6 0.7% 13 21% 12 0.7% 52 3.4%

Table 69 (Cont.): MARS Performance Level Frequency Distribution, 2005 to 2007, Course 1

2005 2006 2007
Count Percentage Count Percentage Count Percentage
Level 1 893 19.8% 1845 37.3% 1814 31.6%
Level 2 970 21.5% 1012 20.5% 1517 26.4%
Level 3 1331 29.5% 1204 24.3% 1623 28.3%
Level 4 1318 29.2% 886 17.9% 790 13.8%

Table 70: MARS Performance Level Descriptive Statistics,

2001 to 2007, Course 1

2001 2002 2003 2004 2005 2006 2007
Student Count | 802 622 1736 1540 4512 4947 5744
8td Deviation 0.63 0.67 0.62 0.84 1.09 1.13 1.04
Mean 1.94 2.06 1.41 1.87 2.68 2.23 2.24

The mean performance for Course 1 students demonstrated an upward trend from 2003
through 2005, but the trend was reversed in 2006. In 2007 the upward trend resumed, but
the change is very small, not statistically significant and corresponds to an effect size of
only .01 standard deviation units. Substantively, there was no change in mean
performance between 2006 and 2007. The percentage of students meeting or exceeding
standards also remained unchanged, at 42% in both 2006 and 2007.
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MAC 2007

Comparison of Student Performance

Table 71: MARS Performance Level Frequency Distribution, 2001 to 2004, Course 2

2001 2002 2003 2004
Count Percentage| Count Percentage| Count Percentagel Count [Percentage
Level 1 369 31.9% 109 44 5% 57 24.7% 21 6.1%
Level 2 603 52.1% 98 40.0% 89 38.5% 92 26.6%
Level 3 163 14.1% 23 9.4% 53 22.9% 100 28.9%
Level 4 23 2.0% 15 6.1% 32 13.9% 133 38.4%

Table 71 (Cont.): MARS Performance Level Frequency Distribution, 2005 to 2007, Course 2

2005 2006 2007
Count Percentage Count Percentage Count Percentage
Level 1 125 22.4% 138 18.9% 228 30.4%
Level 2 105 18.8% 180 24 6% 112 14.9%
Level 3 160 28.6% 207 28.3% 166 221%
Level 4 169 30.2% 206 28 2% 244 32.5%

Table 72: MARS Performance Level Descriptive Statistics,

2001 to 2007, Course 2

2001 2002 2003 2004 2005 2006 2007
Student Count | 1158 245 231 346 559 731 750
Std Deviation 0.72 0.86 0.98 0.95 1.13 1.08 1.23
Mean 1.86 1.77 2.26 3.00 2.67 2.66 2.57

The mean performance for Course 2 students has fluctuated through time, with increases
in 2003 and 2004, a decrease in 2005, and no real change between 2005 and 2006. In
2007 the mean performance decreased, but the change was not statistically significant and
corresponds to an effect size of .07 standard deviation units. The percentage of students
meeting or exceeding standards showed a small decrease from 56% in 2006 to 55% in

2007.
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Figure 1: Overall Frequency Distribution by Total MARS Raw Scores, Grade 2
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MARS Test Performance Level Frequency Distribution Table and Bar Graph
2007 - Number of Students tested in 2nd grade: 6305

Table 1: Frequency Distribution of MARS Test Performance Levels, Grade 2

Year of Testing
2005 2006 2007
Perf. Level % at % at least % at % at least % at % at least
1 3% 100% 6% 100% 6% 100%
2 13% 97% 20% 94% 16% 94%
3 24% 84% 28% 74% 33% 78%
4 60% 60% 47% A47% 46% 46%

Figure 10: Bar Graph of 2007 MARS Test Performance Levels, Grade 2
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* Total MARS raw scores is the summation of Tasks 1 through 5 on the MARS test.



The following figures show the distribution of raw scores with the median represented as a
horizontal bar in the center of the box, the interquartile range (25 percentile to 75 percentile)
represented by the box, and the extreme values* within a category lie between the highest and
lowest horizontal bars. Groups with Ns of less than 5 students are not reported.

Figure 1.1 Box and whisker plot of Total MARS Raw Scores by Ethnicity

Grade: 2
40 + - - - - - -
354
304 T 4
2 1 -
S 251
(5] L 3 -
w
2
@
P 20 +
o
=y
=
T 15+ &
o
b=
10 +
5 1 - -
0 : : — — |
100 200 300 400 500 600 700 299
Ethnicity Groups
Table 1.1 Student count for Ethnicity
Ethnicity Ethnicity Student Count
Groups
100 American Indian 29
200 Asian/Asian American 1331
300 Pacific Islander 80
400 Filipino 379
500 Hispanic/Latino 1628
600 African American 307
700 White (Not Hispanic) 2344
999 Decline to state 143

*Extremes are cases with values more than three box lengths from the upper or lower edge of the box.
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Distribution of sampling means
Grade 2
Ethnicity

In this section, test scores are compared across different ethnic groups1. One way to look at the group
differences is to study the graphs. If scores from group A are above and do not overlap scores from
group B, then group A is significantly above group B. Conversely, if the scores from group A are below
and do not overlap the scores from group B, then group A is significantly lower than group B. When the
two scores overlap there is no significant difference between the groups.

The mean score of Asian/Asian American students are significantly higher than the scores of all other
ethnic groups, and the scores of White students are significantly higher than students from the other
ethnic groups (aside from Asian/Asian Americans).

Indian/Alaskan Natives, Pacific Islanders and Filipinos form a middle segment; some differences among
these ethnic groups are significant, and others are not. The mean score of Indian/Alaskan Natives is
lower than the mean for Asian/American and Whites but not significantly different from any other group.
The scores of Pacific Islanders are lower than the scores of Asian/Asian American and White students,
but higher than those of African Americans. The scores of Filipino students are lower than Asian/Asian
Americans and Whites, but higher than the scores of African Americans and Hispanics.

Hispanic/Latino students have a significantly lower group mean than Asian/Asian Americans, Whites and
“Other,” but higher than African Americans. Their group mean is not significantly different from that of
Indians/Alaskan Natives. African American students had the lowest group mean score; significantly lower
than all other groups except for Indian/Alaskan natives (that difference is not significant).
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Figure 10.1 Distribution of sampling means by Ethnicity
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Table 10.1 Student count for Ethnicity
Ethnicity Ethnicity Student Count
Groups

100 American Indian 29

200 Asian/Asian American 1331

300 Pacific Islander 80

400 Filipino 378

500 Hispanic/Latino 1628

600 African American 307

700 White (Not Hispanic) 2344

999 Decline to state 143
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Figure 1.2 Box and whisker plot of Total MARS Raw Scores by Home Language

Grade: 2
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Table 1.2 Student count for Home Language
Home Home Language Student
Language Count
Group

0 English 3725

1 Spanish 1135
2 Vietnamese 91

3 Cantonese 115

4 Korean 66

5 Filipino 165

7 Mandarin 211

8 Japanese 53
16 Farsi 46
22 Hindi 69
28 Punjabi 28
29 Russian 36
99 Others/Unknown 501
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Distribution of sampling means
Grade 2
Home Language

In this section, test scores are compared across groups of students who speak different languages at
home®. One way to look at the group differences is to study the graphs. If scores from group A are
above and do not overlap scores from group B, then group A is significantly above group B. Conversely,
if the scores from group A are below and do not overlap the scores from group B, then group A is
significantly lower than group B. When the two scores overlap there is no significant difference between
the groups.

The comparison by home language is complex because there are 13 language groups with large enough
numbers in the data set to be included in the analysis. This section summarizes some of the key points in
terms of significant differences among home language groups.

Students who speak Mandarin at home have a higher group mean than students of any other language
group except Cantonese, Korean, Japanese or Russian (not significant differences). The students who
speak Cantonese, Korean, Japanese or Russian at home had higher scores than speakers of Spanish,
Filipino, or “Other”, and their mean scores are not significantly lower than the mean scores of any other
language group.

Students who speak English at home have higher scores than students who speak Spanish or Filipino,
but significantly lower scores than Mandarin speakers. Similarly, students with Vietnamese, Hindi, Farsi,
or “Other” as a home language have mean scores higher than Spanish speakers, but lower than
Mandarin speakers.

The students who speak Filipino as a home language also have a significantly lower mean score than all
of the top-scoring groups, and their mean score is also lower than that of English speakers. Spanish-
speaking students have the lowest mean score and it is significantly lower than all other language groups
except Punjabi (not significant).

2 Overall comparisons were made using an Analysis of Variance (ANOVA) test. Comparisons between
the groups were made using Tukey’s honestly significant difference. All differences were significant at the
.05 level.
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Figure 10.2 Distribution of sampling means by Home Language
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Table 10.2 Student count for Home Language
Home Home Language Student
Language Count

Group
0 English 3725
1 Spanish 1135
2 Viethamese 91
3 Cantonese 115
4 Korean 66
5 Filipino 165
7 Mandarin 211
8 Japanese 53
16 Farsi 46
22 Hindi 69
28 Punjabi 28
29 Russian 36
99 Others/Unknown 501
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Figure 1.3 Box and whisker plot of Total MARS Raw Scores by Parent Education
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Table 1.3 Student count for Parent Education

Parent Parent Education Student
Education Count
Group
10 Graduate School 1600
11 College graduate 1720
12 Some college 1062
13 High School graduate 838
14 Not a high school graduate 502
15 Others/Unknown 519
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Distribution of sampling means
Grade 2
Parent Education

In this section, test scores are compared across different levels of parent education®. One way to look at
the group differences is to study the graphs. If scores from group A are above and do not overlap scores
from group B, then group A is significantly above group B. Conversely, if the scores from group A are
below and do not overlap the scores from group B, then group A is significantly lower than group B.
When the two scores overlap there is no significant difference between the groups.

The score means for groups whose parents had different levels of education fall as expected, with
students whose parents have higher levels of education having significantly higher mean scores than
students whose parents have lower levels of education. The scores of students whose parents have a
graduate school education are higher than all other groups, followed by students whose parents are
college graduates. Students whose parents have some college education have higher scores than
students whose parents are high school graduates. Finally, the scores of students whose parents are not
high school graduates are significantly lower than the scores of students in all other parent education
categories (except “unknown”).
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Figure 10.3 Distribution of sampling means by Parent Education
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Table 10.3 Student count for Parent Education
Parent Parent Education Student
Education Count
Group
10 Graduate School 1600
11 College graduate 1720
12 Some college 1062
13 High School graduate 838
14 Not a high school graduate 502
15 Others/Unknown 519
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Figure 1.4 Box and whisker plot of Total MARS Raw Scores by Gender
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Table 1.4 Student count for Gender
Gender Student Count
Female 2975
Male 3251
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Distribution of sampling means
Grade 2
Gender

In this section, test scores are compared across gender®. One way to look at the group differences is to
study the graphs. If scores from group A are above and do not overlap scores from group B, then group
A is significantly above group B. Conversely, if the scores from group A are below and do not overlap the
scores from group B, then group A is significantly lower than group B. When the two scores overlap there
is no significant difference between the groups.

The difference in mean scores for males and females is not statistically significant.

4 Overall comparisons were made using an Analysis of Variance (ANOVA) test. Comparisons between
the groups were made using Tukey’s honestly significant difference. All differences were significant at the
.05 level.
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Figure 10.4 Distribution of sampling means by Gender
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Table 10.4 Student count for Gender

Gender Student Count
Female 2975
Male 3251
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Figure 1.5 Box and whisker plot of Total MARS Raw Scores by Language Fluency
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Table 1.5 Student count for Language Fluency

Language Language Fluency Student
Fluency Count
Group
1 English only 3688
2 Initially Fluent (I-FEP) 623
3 English Learner 1790
4 ReDesignated (R_FEP) 114
9 Unknown 26
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Distribution of sampling means
Grade 2
Language Fluency

In this section, test scores are compared across different English language proficiency groups®. One way
to look at the group differences is to study the graphs. If scores from group A are above and do not
overlap scores from group B, then group A is significantly above group B. Conversely, if the scores from
group A are below and do not overlap the scores from group B, then group A is significantly lower than
group B. When the two scores overlap there is no significant difference between the groups.

The scores of R-FEP students are the highest, followed by the FEP students. The scores of students
classified as English only are significantly higher than the scores of English learners, and significantly
lower than those of FEP or R-FEP students. The scores of English learners are significantly lower than
those of any other language proficiency group (except “Unknown”).

5 Qverall comparisons were made using an Analysis of Variance (ANOVA) test. Comparisons between
the groups were made using Tukey’s honestly significant difference. All differences were significant at the
.05 level.
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Figure 10.5 Box and whisker plot of Total MARS Raw Scores by Language Fluency
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Table 10.5 Student count for Language Fluency

Language Language Fluency Student
Fluency Count
Group
1 English only 3688
2 Initially Fluent (I-FEP) 623
3 English Learner 1790
4 ReDesignated (R_FEP) 114
9 Unknown 26




Second Grade Mars 2007 Task Descriptions
Overview of Exam

Core Idea Task

Algebra Sheep and Ducks

This task asks students to find the number of legs for a given number of sheep, ducks
and for sheep and ducks together. Successful students use mathematical models
and/or symbols to represent these situations that involve repeated addition or
multiplication of whole numbers. Students can find two combinations of sheep and
ducks with 32 legs in all.

Data Analysis Backpack Colors

The task asks students to read and interpret data from a class bar graph. Students
who are successful are able to complete the graph with additional information find
numerical and categorical information and compare values. Successful students will
also provide two additional facts about the graph.

Number Operations Addition Shapes

The task asks students to use the addends of 3 and/or 5 to reach given sums.
Successful students demonstrate fluency in the addition of whole numbers to reach a
sum. These students can think flexibly and design a similar problem. Students are
able to use the conditions in the problem throughout the task.

Geometry Making Designs

The task asks students to name and identify the attributes of two dimensional shapes
and to find shapes within other shapes. Successful students are able to take apart and
put together the same large shape in two different ways using triangles, trapezoids,
and hexagons. They can identify the number and kinds of shapes inside the large
designs.

Number Operations Incredible Equations

The task asks students to find the missing parts of incomplete equations equal to 16.
Students who are successful use strategies to estimate and to solve problems
involving addition and subtraction. These students move flexibly between addition
and subtraction and may know how these operations are related to one another.
Successful students understand the equals sign as a balance point between the two
sides of an equation.
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Frequency Distribution for Task 1 — Grade 2 — Sheep and Ducks

Sheep and Ducks
Mean: 5.48

StdDev: 2.06
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MARS Task 1 Raw Scores
Score: 0 1 2 3 4 5 6 7 8
Student 46 146 396 625 774 1074 1102 494 1648
Count
% < = 0.7% | 3.0% | 93% | 19.2% | 31.5% | 48.5% | 66.0% | 73.9% | 100%
% > = 100% | 99.3% | 97.0% | 90.7% | 80.8% | 68.5% | 51.5% | 34.0% | 26.1%

There is a maximum of 8 points for this task
The cut score for a level 3 response, meeting standards, is 5 points.

Most students, 66%, were able to meet the essential demands of this task. A little more
than one-quarter of the students were able to meet all the demands of the task including
finding two different combinations of sheep and ducks with 32 legs in all. Less than 1%
scored a zero on this task. All students attempted work on this task.
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Frequency Distribution for Task 2 — Grade 2 — Backpack Colors

Backpack Colors
Mean: 7.24

StdDev: 2.26

2 3000
3 o
2 2500
L= I
.ﬁ 2000
5 1500
1000
. e =m Al ]
0 2 3 4 5 [ T 8 a 10
MARS Task 2 Raw Scores
Score 0 1 2 3 4 5 6 7 8 9 10
Student 39 57 122 205 360 561 725 1150 1150 502 1434
count
% <= 0.6% 1.5% 3.5% 6.7% | 12.4% | 21.3% | 32.8% | 51.1% | 69.3% | 77.3% | 100%
% >= 100% | 99.4% | 98.5% | 96.5% | 93.3% | 87.6% | 78.7% | 67.2% | 48.9% | 30.7% | 22.7%

There is a maximum of 10 points for this task
The cut score for a level 3 response, meeting standards, is 6 points.

Most students, about 96%, could identify values on a graph, record data on a graph, and
identify the most on a graph. Many students, about 93%, could find the total number of
backpacks listed on the graph. 78.7% of the students could interpret data form the graph,
record data on the graph, add accurately, and compare two values to find the difference.
22.7% met all the demands of the task including finding two new facts about the data.
Less than 1% of the students scored no points on the task.
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Frequency Distribution for Task 3 — Grade 2 — Addition Shapes

Addition Shapes
Mean: 4.10 Std Dev: 1.35
2 2500
B onnn
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0
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MARS Task 3 Raw Scores
Score: 0 1 2 3 4 5

Student Count 252 247 322 535 1398 3551

% < = 4% 7.9% 13% 21.5% 43.7% 100%

% >= 100% 96% 92.1% 87% 78.5% 56.3%

There is a maximum of 5 points for this task

The cut score for a level 3 response, meeting standards, is 3 points.

Most of the students, 87% of the students could meet the essential demands of this task
by finding three target sums using the constraints of the problem. More than half of the
students, 56.3%, met all the demands of the task including finding the four addends equal
to 18 that fit these constraints. 4% of the students scored no points on this task. 50% of
these students attempted the task.
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Frequency Distribution for Task 4 — Grade 2 — Making Designs

Mean: 5.69

Making Designs
StdDev: 1.57
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MARS Taszk 4 Raw Scores
Score 0 1 2 3 4 5 6 7
Student 62 63 129 451 594 1071 1078 2857
Count
% <= 1.0% 2.0% 4.0% 11.2% | 20.6% | 37.6% | 54.7% 100%
% >= 100% 99% 98% 96% 88.8% | 79.4% | 62.4% | 45.3%

There is a maximum of 7 points for this task
The cut score for a level 3 response, meeting standards, is 4 points.

Many students, 88.8%, met the essential demands of the task including identifying how
many trapezoids would fill a shape. Most students, 96% could identify shape names and
attributes. Almost one-half of the students, 45.3%, met all the demands of the task
including finding 2 unique ways to fill the same shape. Only 1% of the students scored
no points on this task. 10% of these students attempted the task.
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Frequency Distribution for Task 5 — Grade 2 — Incredible Equations

Mumber of Students

Incredible Equations
Mean: 6.08

StdDev: 2.50

0 2 3 4 3 g T =3 ] 10
MARS Task & Raw Scores
Score 0 1 2 3 4 5 6 7 8 9 10
Student 186 145 235 311 591 961 1222 954 449 524 727
count
% <= 3.0% 5.2% 9.0% | 13.9% | 23.3% | 38.5% | 57.9% | 73.0% | 80.2% | 88.5% | 100%
% > = 100% | 97.0% | 94.8% | 91.0% | 86.1% | 76.7% | 61.5% | 42.1% | 27.0% | 19.8% | 11.5%

There is a maximum of 10 points for this task
The cut score for a level 3 response, meeting standards, is 5 points.

Most of the students, 79%, were able to find the missing addends in equations written
with the answer to the right. Approximately three-quarters of the students were able to
meet the essential demands of the task. More than half of the students found the correct
answers to at least four equations equal to 16. A little more than 11% were able to meet
all the demands of the task including illustrating or explaining an equality statement. 3%
of the students scored a zero on this task.
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