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The California Modified Assessment (CMA) is an assessment for students whose disabilities preclude them from achieving grade-level proficiency on an assessment of the California Standards Test (CST) with or without accommodations. The criteria for guiding the individualized education program (IEP) teams in making decisions about which students with disabilities should participate in the CMA include previous participation in the CST with a score below basic or far below basic in the subject area being assessed, student progress based on multiple measures and objective evidence, and student response to appropriate instruction. Detailed information on the criteria may be found on the California Department of Education CMA Participation Criteria and Definition of Terms Web page at http://www.cde.ca.gov/ta/tg/sr/participcriteria.asp.
Each student’s IEP team must annually determine if the student will take the CMA, in which content areas, and with which accommodations. If the student does not take the CMA in a specific content area, the student must take the CST in that content area with the appropriate accommodations and/or modifications. In 2011, the following CMA tests will be offered: English-language arts (ELA) in grades three through eleven; mathematics in grades three through seven, Algebra, and Geometry; and science in grades five, eight, and ten. Eligible students may take a CMA in one or more content areas.

In 2006, during discussions on how to construct the CMA, there were questions as to what factors would have an influence on item accessibility and the conditions under which the intended population could demonstrate academic achievement. A pilot study was proposed to examine some of these factors prior to the development of the assessment itself.

In September 2006, the State Board of Education (SBE) received information about the development of a pilot test for the CMA. Educational Testing Service (ETS) developed pilot test items that assessed different formats (e.g., more/less white space between items, more/less graphics, font type and size, and shorter passages) and delivery modes (e.g., read aloud, with/without a calculator for mathematics, and three- versus four-answer choice-options) in an effort to better understand the needs and abilities of potential CMA students.  
The study focused on elementary school students in grades two, three and five who were cognitively impaired in one or more of the three content areas: English-language arts (ELA), mathematics, and science. The objective of the pilot study was to investigate how various formats and delivery modes impact the performance of students with cognitive disabilities. 

In February 2007, an Information Memorandum was provided to the SBE to report on the results of the pilot study and to present CMA test blueprints. Overall, the study indicated that some of the format and delivery modes investigated seemed to have little influence on accessibility. Specifically, the study found “in mathematics, whether a calculator was used or not did not seem to make a difference with this population. Since the use of a calculator did not appear to impact the construct, access to a calculator might make the assessment more accessible for this population.” The results of the study indicated that use of a calculator did not impact the standard the test is designed to measure.
Lastly, the study indicated that “it is not clear that these findings will generalize to higher grades when reading loads increase and more problem-solving types of items are used. Thus, the findings here should not be expanded unilaterally so as to be applicable to all grades.” As a result, the use of a calculator on the CMA for mathematics has been allowed by students in grade five only. The use of a calculator beyond grade five will require additional investigation.
Attachment 1: A Study of Item Formatting and Delivery Mode from the California Modified Assessment (CMA) Pilot Test, Executive Summary (19 Pages)

Attachment 2: A Study of Item Formatting and Delivery Mode from the California Modified Assessment (CMA) Pilot Test (February 19, 2007). Educational Testing Services (103 Pages). This attachment is available via the World Wide Web at http://www.cde.ca.gov/ta/tg/sr/documents/cmastudyreport.doc. 
A copy of the attachment is also available for viewing at the State Board of Education office.
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Introduction

During discussions of how to construct a modified assessment, the California Modified Assessment (CMA), there was uncertainty as to what factors would have an influence on student performance and the conditions under which the intended population could function. There was also concern as to whether this population could perform at all using some of the modes of delivery/formats. For example, could these students read these materials on their own? A pilot study was proposed to examine some of these factors prior to the development of the assessment itself. This study is the outgrowth of these discussions.  

The objective of this investigation is to examine how various formats and delivery modes impact the cognitive performance of students with disabilities in the K-12 population. The study primarily focuses on elementary school students
 with disabilities who are not academically proficient in three subject areas: English language arts (ELA), mathematics, and science. Only students who had scored below Proficient on the California Standards Test (CSTs) and had an individualized education program (IEP) plan were included in the sample. Although the tests in ELA and mathematics are designed to be assessed in the spring at grades 2, 3, and 5 and for science at grade 5, the pilot test was given in the fall to all students at one grade higher. It is intended that the results of this study can be used to develop guidelines for fair and reasonable assessments to be used in the standardized testing of students with disabilities.

Methods

For the pilot study, items were developed that met the same general specifications as those used for the California Standards Tests (CSTs) in mathematics (Grades 2, 3 & 5), English language arts (ELA, Grades 2, 3 & 5) and science (Grade 5).  

Due to the number of test takers available, the number of test forms that could be supported was limited. As a consequence, the number of factors that could be investigated was limited. Therefore, those factors considered by content experts to be most influential were included in the study, and even some of these could not be completely crossed
 (paired under all conditions) with every other factor. The factors included for ELA are 1) whether a passage was listened to or read, 2) whether the item stem and answer choice-options were read or listened to, 3) passage length, and 
4) whether items had three- or four answer choice-options.

For mathematics there were a total of five factors, with three being investigated at each grade. The first two factors were examined at all three grades. They were 
1) stem length, and 2) graphics in the stem. The other three factors were examined at a single grade only. They were 3) stem delivery mode (reading vs. listening) at grade 3; 
4) the number of answer choice-options (three-choices vs. four-choices) at grade 2; and 5) the impact of calculator use at grade 5.  

Science was assessed at grade 5 only. The four science factors were 1) stem delivery mode (reading vs. listening), 2) stem graphics, 3) graphics in the answer choice-options, and 4) the number of answer choice-options (three-choices vs. four-choices).   

While these were the factors of interest, to even fully administer all items under all conditions would have required more test forms than could be accommodated by the limited sample available. Therefore, some compromises were made in the design. First, since the question of reading versus listening was of paramount importance in ELA, the investigation of other factors were sacrificed, so that a valid comparison of reading vs. listening could be made in ELA. For example, while both three- and four-answer choice-option items were included in the ELA test, they are confounded with other factors. Thus, comparisons related to the impact of the use of the number of answer choice-options were not viable for ELA. However, a viable assessment of the number of answer choice-options was carried out in math and science to allow for an assessment of this factor. On the whole, each of the factors of interest was examined, though not in every content area. It is likely that most of the factors examined will generalize across content areas. Thus, when a factor is found to have an impact, in most cases, it will have an impact regardless of item content. The factors that were manipulated are displayed by subject and grade level in Tables 1 – 3.  

During the building of the forms it was discovered that some items could not accommodate all factors of interest. For example, providing meaningful graphics in the answer choice-options proved a challenge for mathematics items. As a consequence, results are not reported for these factors. The factors where valid comparisons could be made in each content area are highlighted in Tables 1-3.

Table 1: ELA Format and Delivery Mode Conditions

[image: image1.emf]CONDITION ELA Grade 2  ELA Grade 3  ELA Grade 5 

Stem/Options Dlvry Mode B1=Listens(S); Reads (O) B1=Listens(S); Reads (O) B1=Listens(S); Reads(O)

Reading vs. Listening C1=Listens all C1=Listens all C1=Listens all

D1=Reads all D1=Reads all D1=Reads all

Passge Delivery Mode A1=Listens to passage A1=Listens to passage A1=Listens to passage

D2=Reads passage D2=Reads passage D2=Reads passage

Passage Length L=Long L=Long L=Long

S=Short S=Short S=Short

Number of Option Choices 3 3 3

4 4 4


Table 2: Mathematics Format and Delivery Mode Conditions

[image: image2.emf]CONDITION MATH Grade 2  MATH Grade 3  MATH Grade 5 

Number of Option Choices 3    

4

Stem Delivery Mode   B1=Listens  

  D1=Reads  

Stem Graphics TA=Graphics in stem TA=Graphics in stem TA=Graphics in stem

  TO=Text only stem TO=Text only stem TO=Text only stem

Calculator Use Y=Yes

  N=No

Stem Length L=Long L=Long L=Long

  S=Short S=Short S=Short

Options Graphics AR=Graphics in options AR=Graphics in options AR=Graphics in options

  TE=Text only options TE=Text only options TE=Text only options


Table 3: Science Format and Delivery Mode Conditions

[image: image3.emf]CONDITION SCIENCE Grade 5 

Number of Option Choices  3

4

Stem Delivery Mode B1=Listens

D1=Reads

Options Graphics AR=Graphics in options

  TE=Text only options

Stem Graphics TA=Graphics in stem

  TO=Text only stem


Analyses


Analyses included comparing the average item difficulty under each of the conditions examined for a factor. For example, a comparison was made of the item impact when an item stem was read or listened to. Plots are also provided that compare performance at the item level to see if the effect is uniform across the items under the two conditions. Analyses were also conducted at each of the three CST performance levels (Far Below Basic, Below Basic, and Basic) to see if the effects differed by performance level. Results by performance level are illustrated in tables 7-13 of this summary.

Sample

The CMA field tests were administered to students in grades 2, 3, and 5 in California who had previously taken the CST, had an individual education program (IEP) plan, and who were classified as students with disabilities. The disabilities included in the analysis sample were Mental Retardation (MR), Speech or Language Impairment (SLI), Emotional Disturbance (ED), Specific Learning Disability (SLD), Multiple Disabilities (MD), Autism (AUT), and Traumatic Brain Injury (TBI). Additionally, only students who had taken the CST and scored at the Basic, Below Basic, or Far Below Basic level were included in the sample, the rationale being that students at Proficient and Above would not need to take the CMA. ELA and mathematics tests were administered at all three grades and science was given at grade 5. Each test was composed of 40 multiple-choice items. There were a total of 16,061 examinations administered. Test forms were assigned by first stratifying districts by size, then assigning forms in a “round robin” manner. After this assignment some districts withdrew from participation. There did not seem to be any pattern of non-participation. Approximately 285 students took each form of the test.

Conclusions


Given the constraints of the study, there are still strong indicators that some of the factors investigated made items more accessible for the population studied. There is strong evidence that listening to the passage and stem of a question made the item more accessible than when these components were read by the test taker. There is evidence that listening to the stem of a question influenced the accessibility of math and science items in addition to ELA items. However, even though listening to a passage or the stem of a question made the item more accessible, for the population as a whole, students were able to perform relatively well on the passages and stems when they were read by the students themselves. 

The other factor that seemed to have an influence on accessibility was the number of answer choice-options in the question. Items with three choice-options appeared more accessible than ones with four choice-options. While the chance level is also higher for three choice-option items, the increases exceeded what might be expected from moving from a 4-choice to a 3-choice item alone. Also, the use of graphics in the stem could have a substantial effect, positive or negative, on the accessibility of mathematics items. 

Some of the other factors investigated seemed to have little influence on accessibility. These included the length of the passage (ELA). However, the passages examined in the study were considered to be short and may not generalize to passages of greater length. Additionally, the length of the stem in math and science seemed to have little influence on accessibility. In math, whether a calculator was used or not did not seem to make a difference for this population. Since the use of a calculator did not appear to impact the construct, access to a calculator might make the assessment more accessible for this population. 

It is not clear that these findings will generalize to higher grades when reading loads increase and more problem-solving types of items are used. Thus, the findings here should not be expanded unilaterally so as to be applicable to all grades. Nevertheless, this initial work has provided much valuable information. There will be additional information to be taken into consideration from work with focus groups, additional field tests, and the ARP committees.


Tables 4a-6a contain a summary of the average proportion correct for the common items for each configuration of format and delivery mode options for each subject and grade where the various classifications were applied. The possible values for the average proportion correct range from 0.00 to 1.00. 

Table 4a: Average Proportion Correct by Format/Delivery Mode for ELA Grade 2 

[image: image4.emf]ELA Grade 2,  n = 2133, approximately 267 per form 

Passage Delivery Mode  

0.63

0.53

Stem/Choice-options Delivery Mode

Listens to stem; listens to options 0.65

Listens to stem; reads options 0.64

Reads stem; reads options 0.53

Passage Length

Longer 0.60

Shorter 0.61

Listens to passage

Reads passage


Table 4b: Average Proportion Correct by Format/Delivery Mode for ELA Grade 3

[image: image5.emf]Passage Delivery Mode

0.60

0.50

Stem/Choice-options Delivery Mode

Listens to stem; listens to options 0.62

Listens to stem; reads options 0.61

Reads stem; reads options 0.52

Passage Length

Longer 0.57

Shorter 0.57

 ELA Grade 3,  n = 2582, approximately 323 per form

Listens to passage

Reads passage


Table 4c: Average Proportion Correct by Format/Delivery Mode for ELA Grade 5

[image: image6.emf]Passage Delivery Mode  

0.53

0.46

Stem/Choice-options Delivery Mode

Listens to stem; listens to options 0.56

Listens to stem; reads options 0.55

Reads stem; reads options 0.49

Passage Length

Longer 0.50

Shorter 0.52

Listens to passage

Reads passage

 ELA Grade 5,  n = 2336, approximately 292 per form


Table 5a: Average Proportion Correct by Format/Delivery Mode for Math Grade 2

[image: image7.emf]Number of Answer Choice-Options  

3 0.52

4 0.47

Stem Length

Longer 0.51

Shorter 0.49

Stem Graphics

Graphics with text in stem 0.51

Text only in stem 0.50

Math Grade 2, n=1946, approximately 243 per form


Table 5b: Average Proportion Correct by Format/Delivery Mode for Math Grade 3

[image: image8.emf]Stem Delivery Mode  

0.47

0.41

Longer 0.45

Shorter 0.43

Stem Graphics

Graphics with text in stem 0.44

Text only in stem 0.44

Math Grade 3,  n = 2460, approximately 308 per form 

Stem Length

Listens to stem

Reads stem


Table 5c: Average Proportion Correct by Format/Delivery Mode for Math Grade 5
[image: image9.emf]Calculator Used  

Yes 0.36

No 0.34

Stem Length

Longer 0.34

Shorter 0.37

Stem Graphics

Graphics with text in stem 0.38

Text only in stem 0.34

Math Grade 5,  n = 2390, approximately 299 per form


Table 6a: Average Proportion Correct by Format/Delivery Mode for Science Grade 5

[image: image10.emf]Stem Delivery Mode  

0.47

0.43

Number of Answer Choice-Options

3 0.48

4 0.42

Stem Graphics

Graphics with text in stem 0.46

Text only in stem 0.43

Answer Choice-Options Graphics

Graphics in options 0.45

Text only options 0.44

Science Grade 5,  n = 2214, approximately 277 per form

Listens to stem

Reads stem


Tables 7 - 13 show the average proportion correct for students at three CST performance levels (Basic, Below Basic, and Far Below Basic) for each grade and subject assessed in the CMA pilot. The results shown in these tables indicate that the average proportion correct for students at the Basic Performance Level is notably higher than that for students in the Far Below and Below Basic levels in all categories. The CDE and SBE may wish to take this finding into consideration when determining the appropriate population to take the California Modified Assessment (CMA).
Table 7: Average Proportion Correct by Proficiency Level for ELA, Grade 2

[image: image11.emf]ELA Grade 2,  Basic Proficiency (Level 3), Average Proportion Correct*

Listens to passage (A1) Reads passage (D2)

                                         mean    sd       mean     sd          mean   sd

      0.78     0.41          0.71    0.46

Reads stem; Listens to stem ; Listens to stem Reads stem;

reads options (D1) reads options (B1) listens to options (C1) reads options (D1)

      mean   sd      mean    sd       mean   sd           mean   sd

      0.73    0.44      0.80    0.40       0.81    0.39           0.71    0.46

Longer       0.74    0.44      0.78    0.41       0.81    0.39           0.72    0.45

Shorter       0.73    0.44      0.82    0.39       0.81    0.39           0.69    0.46

ELA Grade 2, Below Basic Proficiency (Level 2), Average Proportion Correct*

Listens to passage (A1) Reads passage (D2)

                                         mean    sd        mean     sd          mean     sd

       0.68     0.47          0.58     0.49

Reads stem; Listens to stem ; Listens to stem Reads stem;

reads options (D1) reads options (B1) listens to options (C1) reads options (D1)

      mean   sd      mean   sd       mean    sd         mean   sd

      0.61    0.49      0.70    0.46        0.71    0.45         0.58    0.49

Longer       0.61    0.49      0.70    0.46        0.71    0.46         0.59    0.49

Shorter       0.62    0.49      0.71    0.45        0.72    0.45         0.56    0.50

ELA Grade 2, Far Below Basic Proficiency (Level 1), Average Proportion Correct*

Listens to passage (A1) Reads passage (D2)

                                         mean    sd      mean     sd        mean     sd

     0.55     0.50        0.44     0.50

Reads stem; Listens to stem ; Listens to stem Reads stem;

reads options (D1) reads options (B1) listens to options (C1) reads options (D1)

      mean   sd      mean   sd       mean   sd         mean   sd

      0.46    0.50      0.58    0.49       0.60    0.49         0.44    0.50

Longer       0.46    0.50      0.56    0.50       0.59    0.49         0.44    0.50

Shorter       0.46    0.50      0.59    0.49       0.60    0.49         0.44    0.50

*8 items in each category

*8 items in each category

*8 items in each category


Table 8: Average Proportion Correct by Proficiency Level for ELA, Grade 3

[image: image12.emf]ELA Grade 3,  Basic Proficiency (Level 3), Average Proportion Correct*

Reads passage (D2)

     mean     sd      mean     sd

     0.75     0.43       0.69     0.46

Reads stem; Listens to stem ; Listens to stem Reads stem;

reads options (D1) reads options (B1) listens to options (C1) reads options (D1)

      mean   sd      mean   sd      mean   sd       mean   sd

      0.72    0.45      0.76    0.42      0.77    0.42       0.69    0.46

Longer       0.70   0.46      0.76    0.43      0.80    0.40       0.70    0.46

Shorter       0.75    0.43      0.77    0.42      0.75    0.44       0.67    0.47

ELA Grade 3, Below Basic Proficiency (Level 2), Average Proportion Correct*

Reads passage (D2)

     mean     sd      mean     sd

     0.65     0.48       0.56     0.50

Reads stem; Listens to stem ; Listens to stem Reads stem;

reads options (D1) reads options (B1) listens to options (C1) reads options (D1)

      mean   sd      mean   sd       mean   sd       mean   sd

      0.60    0.49      0.67    0.47       0.68    0.47       0.56    0.50

Longer       0.60    0.49      0.68    0.47       0.67    0.47       0.55    0.49

Shorter       0.60    0.49      0.65    0.48       0.68    0.47       0.57    0.49

ELA Grade 3, Far Below Basic Proficiency (Level 1), Average Proportion Correct*

Reads passage (D2)

     mean     sd      mean     sd

     0.53     0.50       0.43     0.49

Reads stem; Listens to stem ; Listens to stem Reads stem;

reads options (D1) reads options (B1) listens to options (C1) reads options (D1)

      mean   sd      mean   sd       mean   sd       mean   sd

      0.47    0.50      0.55    0.50       0.57    0.49       0.43    0.49

Longer       0.49    0.50      0.56    0.50       0.57    0.50       0.42    0.49

Shorter       0.46    0.50      0.53    0.50       0.58    0.49       0.44   0.50

Listens to passage (A1)

Listens to passage (A1)

Listens to passage (A1)

*8 items in each category

*8 items in each category

*8 items in each category


Table9: Average Proportion Correct by Proficiency Level for ELA, Grade 5

[image: image13.emf]ELA Grade 5,  Basic Proficiency (Level 3), Average Proportion Correct*

Reads passage (D2)

     mean     sd      mean     sd

     0.68     0.47       0.62     0.48

Reads stem; Listens to stem ; Listens to stem Reads stem;

reads options (D1) reads options (B1) listens to options (C1) reads options (D1)

      mean   sd      mean   sd      mean   sd       mean   sd

      0.66    0.47      0.68    0.47      0.70    0.46       0.62    0.48

Longer       0.65    0.48      0.67    0.47      0.69    0.46       0.62    0.49

Shorter       0.67    0.47      0.68    0.47      0.71    0.45       0.63    0.48

ELA Grade 5, Below Basic Proficiency (Level 2), Average Proportion Correct*

Reads passage (D2)

     mean     sd      mean     sd

     0.57     0.50       0.49     0.50

Reads stem; Listens to stem ; Listens to stem Reads stem;

reads options (D1) reads options (B1) listens to options (C1) reads options (D1)

      mean   sd       mean   sd       mean   sd       mean   sd

      0.52    0.50      0.58    0.49       0.59    0.49       0.49    0.50

Longer       0.51    0.50      0.57    0.50       0.57    0.50       0.50    0.50

Shorter       0.54    0.50      0.59    0.49       0.62    0.49       0.48    0.50

ELA Grade 5, Far Below Basic Proficiency (Level 1), Average Proportion Correct*

Reads passage (D2)

     mean     sd      mean     sd

     0.45     0.50       0.39     0.49

Reads stem; Listens to stem ; Listens to stem Reads stem;

reads options (D1) reads options (B1) listens to options (C1) reads options (D1)

      mean   sd      mean   sd       mean   sd       mean   sd

      0.43    0.49      0.47    0.50       0.47    0.50       0.39    0.49

Longer       0.42    0.49      0.46    0.50       0.46    0.50       0.39    0.49

Shorter       0.43    0.49      0.47    0.50       0.48    0.50       0.39    0.49

Listens to passage (A1)

Listens to passage (A1)

*8 items in each category

*8 items in each category

*8 items in each category

Listens to passage (A1)


Table 10: Average Proportion Correct by Proficiency Level for Math, Grade 2

[image: image14.emf]Math Grade 2,  Basic Proficiency (Level 3), Average Proportion Correct*

mean sd  mean sd 

0.67 0.47 0.65 0.48

mean sd mean sd mean sd mean sd

0.68 0.47 0.66 0.48 0.66 0.47 0.63 0.48

Graphics in stem (TA) 0.70 0.46 0.66 0.47 0.66 0.48 0.64 0.48

Text only stem (TO) 0.67 0.47 0.65 0.48 0.67 0.47 0.63 0.48

Math Grade 2, Below  Basic Proficiency (Level 2), Average Proportion Correct*

mean sd  mean sd 

0.54 0.50 0.52 0.50

mean sd mean sd mean sd mean sd

0.57 0.50 0.52 0.50 0.54 0.50 0.50 0.50

Graphics in stem (TA) 0.57 0.50 0.51 0.50 0.53 0.50 0.51 0.50

Text only stem (TO) 0.56 0.50 0.52 0.50 0.55 0.50 0.49 0.50

Math Grade 2, Far Below  Basic Proficiency (Level 1), Average Proportion Correct*

mean sd  mean sd 

0.40 0.49 0.38 0.49

3 choice-options 4 choice-options 3 choice-options 4 choice-options

mean sd mean sd mean sd mean sd

0.43 0.49 0.36 0.48 0.42 0.49 0.35 0.48

Graphics in stem (TA) 0.44 0.50 0.37 0.48 0.41 0.49 0.36 0.48

Text only stem (TO) 0.42 0.49 0.36 0.48 0.42 0.49 0.34 0.47

Long stem length (L) Short stem length (S)

4 choice-options 3 choice-options 4 choice-options

3 choice-options 4 choice-options

Long stem length (L)

3 choice-options 4 choice-options

*8 items in each category

3 choice-options

Short stem length (S)

Short stem length (S)

*8 items in each category

*8 items in each category

Long stem length (L)


Table 11: Average Proportion Correct by Proficiency Level for Math, Grade 3

[image: image15.emf]Math Grade 3,   Basic Proficiency (Level 3), Average Proportion Correct*

mean sd mean sd

0.47 0.50 0.41 0.49

mean sd mean sd mean sd mean sd

0.60 0.49 0.59 0.49 0.53 0.50 0.53 0.50

Graphics in stem (TA) 0.62 0.49 0.58 0.49 0.52 0.50 0.54 0.50

Text only stem (TO) 0.60 0.48 0.59 0.49 0.54 0.50 0.53 0.50

Math Grade 3, Below  Basic Proficiency (Level 2), Average Proportion Correct*

mean sd mean sd

0.47 0.50 0.41 0.49

mean sd mean sd mean sd mean sd

0.49 0.50 0.46 0.50 0.43 0.50 0.41 0.49

Graphics in stem (TA) 0.46 0.50 0.46 0.50 0.42 0.49 0.43 0.49

Text only stem (TO) 0.51 0.50 0.46 0.50 0.44 0.50 0.41 0.49

Math Grade 3, Far Below  Basic Proficiency (Level 1), Average Proportion Correct* 

mean sd mean sd

0.47 0.50 0.41 0.49

mean sd mean sd mean sd mean sd

0.39 0.49 0.33 0.47 0.30 0.46 0.31 0.46

Graphics in stem (TA) 0.38 0.49 0.36 0.48 0.32 0.47 0.32 0.47

Text only stem (TO) 0.40 0.49 0.32 0.47 0.30 0.46 0.30 0.46

Listens to stem (B1)

Long stem Short stem

Reads stem (D1)

Short stem

Reads stem (D1)

Listens to stem (B1)

Listens to stem (B1)

Reads stem (D1)

Long stem Short stem Long stem Short stem

*8 items in each category

*8 items in each category

Long stem Short stem

*8 items in each category

Long stem Short stem Long stem


Table 12: Average Proportion Correct by Proficiency Level for Math, Grade 5

[image: image16.emf]Math Grade 5,  Basic Proficiency (Level 3), Average Proportion Correct*

mean sd mean sd

0.46 0.50 0.51 0.49

     mean   sd mean sd mean sd mean sd

0.48 0.50 0.45 0.50 0.52 0.50 0.50 0.50

Graphics in stem (TA) 0.52 0.50 0.48 0.50 0.54 0.50 0.54 0.50

Text only stem (TO) 0.47 0.50 0.43 0.49 0.51 0.50 0.49 0.50

Math Grade 5, Below  Basic Proficiency (Level 2) (Level ), Average Proportion Correct*

mean sd mean sd

0.47 0.50 0.41 0.49

mean sd mean sd mean sd mean sd

0.57 0.50 0.52 0.50 0.54 0.50 0.50 0.50

Graphics in stem (TA) 0.57 0.50 0.51 0.50 0.54 0.50 0.54 0.50

Text only stem (TO) 0.56 0.50 0.52 0.50 0.51 0.50 0.49 0.50

Math Grade 5, Far Below  Basic Proficiency (Level 1), Average Proportion Correct*

mean sd mean sd

0.29 0.45 0.31 0.49

     mean   sd mean sd mean sd mean sd

0.30 0.46 0.28 0.45 0.32 0.46 0.31 0.46

Graphics in stem (TA) 0.31 0.46 0.30 0.46 0.33 0.47 0.33 0.47

Text only stem (TO) 0.29 0.45 0.27 0.44 0.31 0.46 0.29 0.45

No calculator

Long stem length (L)

*8 items in each category

*8 items in each category

Long stem length (L)

Calculator used No calculator

Calculator used

Long stem length (L)

Short stem length (S)

Short stem length (S)

*8 items in each category

Calculator used No calculator

Calculator used No calculator Calculator used No calculator

Calculator used No calculator

Short stem length (S)


Table 13: Average Proportion Correct by Proficiency Level for Science, Grade 5
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     mean   sd      mean   sd       mean   sd       mean   sd

0.57 0.50 0.50 0.50 0.53 0.50 0.49 0.50

Graphic in stem (TA) 0.59 0.49 0.52 0.50 0.54 0.50 0.51 0.50

Text only stem (TO) 0.54 0.50 0.48 0.50 0.51 0.50 0.46 0.50

Graphic in choice-options (AR) 0.59 0.49 0.49 0.50 0.53 0.50 0.48 0.50

Text only choice-options (TE) 0.55 0.50 0.51 0.50 0.52 0.50 0.49 0.50

Science Grade 5, Below Basic Proficiency, Average Percent Correct*

     mean   sd      mean   sd       mean   sd       mean   sd

             0.50       0.50              0.43       0.50 0.50 0.45 0.50 0.39 0.49

Graphic in stem (TA)              0.51       0.50 0.46 0.50 0.45 0.50 0.41 0.49

Text only stem (TO)              0.48       0.50 0.39 0.49 0.44 0.50 0.36 0.48

Graphic in choice-options (AR)              0.51       0.50 0.44 0.50 0.46 0.50 0.38 0.48

Text only choice-options (TE)              0.49       0.50 0.43 0.49 0.44 0.50 0.39 0.49

Science Grade 5, Far Below Basic Proficiency, Average Percent Correct*

     mean   sd      mean   sd       mean   sd       mean   sd

             0.45       0.50              0.39       0.50 0.49 0.41 0.49 0.34 0.47

Graphic in stem (TA)              0.45       0.50 0.41 0.49 0.42 0.49 0.35 0.48

Text only stem (TO)              0.44       0.50 0.36 0.48 0.41 0.49 0.33 0.47

Graphic in choice-options (AR)              0.46       0.50 0.40 0.49 0.42 0.49 0.34 0.48

Text only choice-options (TE)              0.43       0.50 0.38 0.49 0.41 0.49 0.34 0.47

Reads stem (D1)

     mean     sd

      0.38    0.48

3 choice-options 4 choice-options

3 choice-options 4 choice-options 3 choice-options 4 choice-options

                       mean    sd

0.42    0.49

3 choice-options 4 choice-options

Reads stem (D1)

     mean     sd

0.46    0.50       0.42    0.49

Reads stem (D1)

     mean     sd

      0.51   0.50

3 choice-options 4 choice-options

Listens to stem (B1)

*8 items in each category

                       mean    sd

Listens to stem (B1)

                       mean    sd

0.54    0.50

3 choice-options 4 choice-options

*8 items in each category

*8 items in each category

Listens to stem (B1)


	3 choice-options	4 choice-options	3 choice-options	4 choice-options








� It is important to recognize that performance by elementary students may not generalize to student performance in higher grades. For example, at higher grades there is a much greater volume of reading than at the elementary grades. As such, the demands placed on a student may be quite different.


� The crossing of factors allows for unambiguous interpretation of the results since the same item appears under all conditions. When factors can not be crossed, there is a confounding between factors. That is, there are multiple reasons that could explain the results. Some local context effects may still be present when the same item is placed among different items.   
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