
Understanding and Using the Data Displays

Summary of Displays for the PROM/SE Dec04 Institute 
The displays show what PROM/SE Partnership students in grades one through twelve are learning related to mathematics. The displays show the results of a data collection effort that began during the spring of 2004. Data collection is still proceeding.  There are a total of 39 displays, which can be grouped into five clusters.  The clusters are explained in more detail below.  A two page summary of the displays follows immediately. Any reader desiring more information about the displays may choose to refer to the detailed explanation of the displays which follows the summary.  

In addition to updating the displays with additional data collected, the report for the PROM/SE 2004 December Institute represents an expansion of the report prepared for the PROM/SE 2004 Summer Institute.  New reports, and reports with additional information, are shaded. Highlights of the reports follow:

1. Reports are based on the Spring 2004 PROM/SE Student Assessment of mathematics (grades 3 to 12) and curricular information collected both from teachers (grades 1 to 12) and from curriculum specialists at the district level. 
2. Reports have been updated with new information received since the Summer Institute. 
3. Reports have been generated for:
a. Districts – one or more copies (as requested) for superintendents and designates.

b. Buildings – one copy for the principal and one copy for each PROM/SE associate from each building. 
4. Approximately 2,000 40-page reports (for about 600 buildings and 62 districts) have been printed. 

5. Where possible, comparisons are made among similar jurisdictions.  In other words, data at the district level are compared with district data, and data at the building level are compared with building data.  
6. Confidentiality commitments prevent displaying data for individual teachers. Therefore, displays are blank for cases where data are available for less than two teachers.  Different reports for these buildings (or districts) grouped with other buildings (or districts) have been generated.  
7. Displays are divided into 5 areas, described below.  The order of the displays in this report is similar to the order of displays in the report for the initial report summer institute. 
Areas of Focus for the Displays


Displays 1 – 10 
1. Student performance (Same displays for district and building reports)
a. Benchmark against 1995 TIMSS results based on TIMSS items (district level summary)
i. Display 1 (grades 3, 4, 7, and 8)

ii. Display 2 (literacy, grades 9 – 12) 

iii. Display 3 (literacy, grades 7 – 12) 

iv. Display 4 (grades 4, 8, and 12) 
b. Comparison of total scores against other PROM/SE jurisdictions
i. Display 5 (district level summary; grades 3 – 12),   
Display 6 (building level summary; grades 3 – 12) 
ii. Display 7 (breakdown by gender, district level, grades 3 – 12) 
iii. Displays 8 – 10 (breakdown by race, district level, grades 3 – 12) 

Displays 11 – 21 

2. Student performance on different mathematics strands (District report will have district level summary and Building report will have building level summary) 
a. Displays 11 to 13 (grades 3 to 5, with additional strands on each display)
b. Displays 14 to 16 (grades 6 to 8, with additional strands on each display)

c. Displays 17 to 21 (grades 9 to 12, with additional strands on each display)

Displays 22 – 26 
3. Comparison of curricular standards (Grades 1 to 8, same displays for district and building reports)
a. Display 22 – Count of topics covered at each grade 
b. Display 23 – Math curriculum by top achieving countries 
c. Display 24 – State curriculum (compared with top achieving countries) 
d. Display 25 – District curriculum (compared with top achieving countries) 
e. Display 26 – District curriculum (compared with state curriculum) 
Displays 27 – 39 
4. Teacher Content Coverage - contrast average teaching time coverage of 9 broad math areas at each grade (Grades 1 to 8, summaries will be created only if there are at least 2 respondents)
a. Display 27 – District level coverage among grades 
i. District averages – contrast average coverage of each area displayed as stacked bars for each grade

ii. Same display for District and Buildings within same District
b. Display 28 – Building level coverage among grades 

i. Building averages – contrast average coverage of each area displayed as stacked bars for each grade

ii. This is similar to Display 27 but for building level summary.  No display for district report.
c. Display 29 – Contrast district average coverage against top achieving countries and US 
i. 7th and 8th grades only
d. Display 30 – Average coverage and variability 
i. Building level summary for building reports

ii. District level summary for district reports

iii. A table of means and standard deviations, topic by grade
e. Displays 31 to 39 – Comparison to other buildings within Partner by topic and grade
i. Because of the potential of a small number of teachers in some grades at a school, the comparison will be against individual teachers in a greater jurisdiction, that is, PROM/SE Partners.  
ii. One display for each topic showing variability among teachers within Partner for the different grades – one box plot for each grade with building or district overlaid; some topics have been added since the August 2004 report.
Top Achieving Countries in Mathematics from TIMSS 95 
Singapore 

Japan 

Hong Kong 

Korea 

Belgium (Flemish) 

Czech Republic  
Detailed Explanations for Understanding and Using the Displays 

Displays 1 – 10 examine student achievement. 

Displays 1 – 4 are all results compared to TIMSS data.  (TIMSS data are available only for grades 3, 4, 7, 8, and end of high school.) 
Display 1 provides data for Grades 3, 4, 7, and 8 only. It depicts your district’s performance relative to all TIMSS participants, using the US mean score to define the statistical bands – statistically significantly higher than, about the same as, and statistically significantly lower than the US mean score.  The international mean score is also provided. All mean scores were calculated based on a subset of TIMSS items. 

We think of this display as a tabular presentation of the results of a horse race.  It tells what entity finished first, second, third, and so on, on a set of assessment items that were tested internationally. There is a bit more to it, however, than examining where the various entities rank. Because the statistical bands are designed to portray how the various entities scored relative to the US, one must also know that grade 4 US students scored reasonably well relative to the TIMSS grade 4 population, scoring above the international mean.  The performance of grade 8 students, however, dropped close to the international mean. The drop in performance continued as students moved on to grade 12 because these students performed near the bottom of the international distribution. With this information, a district must consider that a score that places it into the band of participants that significantly outscored the US, may not place it significantly above the international average.  There is most likely room for improvement, especially in middle school and high school, given that the US performance results are so low.  

Note: Cleveland tested only grades 3, 4, and 5; therefore there are no grade 7 or 8 data for Cleveland. 

Display 2 depicts similar data for high school students. This examines how well high school students perform on literacy items from the TIMSS assessment. Students tested from the TIMSS countries were in their final year of high school. Note that the data are identical for all four high school years for all but your PROM/SE district scores.  One grade is reported in each of four columns. The four columns represent performance of students in grade 9 through grade 12 from your district, moving from left to right across the page.  
Display 3 is a line graph that depicts how well PROM/SE high school students perform on 19 items from the grade eight TIMSS assessment relative to grade eight students in the top achieving countries. Note that the line representing data from the top achieving countries is a dashed line between grades 9 and 12.  This is because we have no international data at the high school level for these items, so we just keep the line level beyond grade 8.  As indicated above, the top achieving countries are: Singapore, Japan, Hong Kong, Korea, Belgium (Flemish speaking), and the Czech Republic. 
In addition to comparing performance of students from the US and top achieving countries, also observe the change, or lack of it, that occurs in the performance level of students as they progress from grade 7 to grade 12. 
Display 4 represents for grades 4, 8, and 12 the percentage of PROM/SE districts in three statistical regions – significantly higher than, about the same as, and significantly lower than the performance of US students in the TIMSS 95 assessment. The percentage of PROM/SE districts whose Grade 4 students performed significantly higher than the TIMSS 1995 US mean is about 55%. The remaining districts are split fairly evenly for fourth grade students between those that performed about the same as the US mean, and those that performed at a level significantly below the US mean. The performance of PROM/SE students appears to drop off in grades 8 and 12; the distribution in these grades among high performing districts, districts that perform at the same level, and low performing districts relative to the US mean is fairly even, varying between 31 and 36%. These results are alarming at the eighth grade level because the TIMSS 1995 US mean for eighth grade students is below the international mean. It is particularly alarming for twelfth grade students because the performance level of the TIMSS 1995 US twelfth grade students was among the lowest performing countries.  
Display 5 – a District Summary of performance results – depicts the average percent correct mathematics score for all PROM/SE assessment items. The box plot in Display 5 is identical for all districts.  See “Box and Whisker Plots” in the Glossary of Terms for an explanation about understanding data presented in this way. The box and whisker plots represent the district means across all PROM/SE districts for grades 3-12. The stars on these plots represent the mean for the particular district for which the report has been produced. For example, the stars which are in the box and whisker plots for grades 3 – 12 of any district in PROM/SE depict the mean scores at each of these grades for the district. Display 5 will not have a star in the box and whisker plot for a particular grade if the grade was not tested in that district. Cleveland is an example of this. The Cleveland district only tested students in grades 3-5; their reports will show box plots for all grades, but they will only have a star in the box and whisker plots for grades 3, 4, & 5. 

Display 6 – a School or Building Summary of performance results – is similar to Display 5 but the box and whisker plots depict the average percent correct mathematics score at each grade for all PROM/SE schools. The star overlay identifies the mean of the school for which the report has been produced. So, the report for any K-5 elementary school will have stars in the box and whisker plots for grades 3, 4, & 5 but the box and whisker plots for grades 6-12 will not have a star. District reports still contain Display 6. However, for district reports the box and whisker plot for each grade will depict the school means and the star will depict the district mean. Another way of saying this is that for district reports the stars on Display 5 and Display 6 represent the same district mean score; the box and whisker plots will be different. 
Display 7 – a District Summary, performance by gender – is a set of box and whisker plots across grades 3 through 12 that compare at the district level the average percent correct between genders.  The star in each box plot depicts the average percent correct of the district for which the report has been produced. A grade level can have up to three box plots – All, Females, and Males.   
Displays 8 to 10 – a District Summary, performance by ethnic group – are box and whisker plots across grades 3 through 12 that compare at the district level the average percent correct among ethnic groups.  The star in the box plot for each grade depicts the average percent correct of the district for which the report has been produced. A grade level can have up to nine box plots – All, Indian, Asian, Black, Hispanic, Pacific Islander, White, Multi-racial, and Other. Display 8 depicts grades 3 – 5. Display 9 depicts grades 6 – 8. Display 10 depicts grades 9 – 12. 

Displays 11 – 21 – Average Percent Correct on Mathematics Strands – are box and whisker plots that display the mean performance results for PROM/SE students in grades 3 – 12. In these displays, the mean performance results for specific content strands are portrayed. Two versions of these displays are provided – one at the district level and another at the building level. 
For District reports, the box and whisker plots depict at each grade level the mean performance results of all PROM/SE districts. The star represents the mean performance of the district for which the report has been produced. All box plots will appear in all displays. Stars will appear on the box plots for any one grade if student results are available within the district at that grade level. 

An elementary school will typically see stars on Displays 11 – 13.  If the school contains other grades, these grades may also appear in Displays 14 – 16 or perhaps Displays 14 – 21. Many of the K – 8 schools, although their official name reads "Elementary", will have stars appearing in Displays 11 – 16. A middle school will only have stars on Displays 14 – 16 (unless it’s a middle school that has other grades than simply 6-8 such as a middle school having grades 5-8). High schools will only have stars showing on Displays 17 – 21
For Building reports, the box and whisker plots depict the mean performance results at each grade of all PROM/SE schools. The star represents the mean performance of the school for which the report has been produced. All box plots will appear in all displays. Stars will appear on the box plots for the grades that the school tested. 

Elementary (grades 3 – 5)
Displays 11 - 13 are box and whisker plots that display performance results for mathematics content strands – a total of 22 at the elementary level – included in the PROM/SE elementary mathematics assessment. Selected elementary strands are described in more detail in Appendix A to this document. 
The strands in Display 11 examine broad content areas at the elementary school level. The strands in Display 12 focus on content areas related to fractions. The strands in Display 13 focus on basic geometry content areas. 
Display 11 (Set 1):  Meaning of Whole Numbers; Whole Number Operations; Decimals and Percents; Estimation and Measurement; Measurement Units; Patterns and Relationships; Equations & Formulas; Data Representation; 

Display 12 (Set 2): Concept of Fractions; Fractions: Equivalent, Improper; Ordering of Fractions; Adding and Subtracting Fractions; Multiplying Fractions; Word Problems with Fractions; Common Denominators; 

Display 13 (Set 3): 2-D and 3-D Shapes; Perpendicular and Parallel Planes and Lines; Angles & Measures; Properties of Geometric Figures; Angle Sums; Area & Perimeter; Volume & Surface Area; 

Middle School (grades 6 – 8) 
Displays 14 – 16 are box and whisker plots that display performance results for mathematics content strands identified in the PROM/SE middle school assessment. Assessment items are classified into twenty-eight content strands. Selected middle school strands are described in more detail in Appendix B to this document.
The strands in Display 14 examine broad content areas at the middle school level. The strands in Display 15 focus on algebra content areas. The strands in Display 16 focus on geometry content areas. 

Display 14 (Set 1): Fractions; Decimals & Percents; Estimation & Rounding; Measurement; Perimeter, Area, & Volume; Number Theory; Statistics; Probability;

Display 15 (Set 2): Ratios; Proportions; Word Problems; Equations of Lines: Slope, Intercept; Linear Functions; Tables, Graphs of Lines; Solving Linear Equations; Non-linear Functions; Systems of Equations; Linear Inequalities; Manipulating Expressions; 

Display 16 (Set 3): Pythagorean Theorem; Circles, Circumference & Area; Decomposition of Complex Figures, Area; Triangles and Quadrilaterals, Area; Volume; Surface Area; Triangles: Similar & Congruent; Symmetry; Coordinate Geometry; 

High School (grades 9 – 12) 
Displays 17 – 21 are box and whisker plots that display performance results for mathematics content strands identified in the PROM/SE high school assessment. Assessment items are classified into twenty-seven strands. Selected high school strands are described in more detail in Appendix C to this document.
The strands in Displays 17 and 18 examine content areas that focus on the high school students’ level of knowledge of grade eight literacy items. The strands in Displays 19 and 20 examine broad content areas at the high school level.  The strands in Display 21 focus on content areas related to elementary functions.   
Display 17 (Set 1): Fractions; Decimals & Percents; Estimation & Rounding; Perimeter, Area, & Volume; Number Theory; Statistics & Probability; Proportionality;    
Display 18 (Set 2): Algebra; Geometry; 
Display 19 (Set 3): Linear Equations; Quadratic Equations; Inequalities; Systems of Equations; Right Triangle Trigonometry; Similarity & Congruence; Transformational Geometry (Matrices); 
Display 20 (Set 4): Number Systems; Integration & Differentiation; Analytical geometry; Sequences & Series; Statistics & Probability; 
Display 21 (Set 5): Polynomial, Piecewise & Absolute Functions; Trigonometric Functions; Linear & Quadratic Functions; Rational Functions; Exponential & Logarithmic Functions; Algebra of Functions;
Displays 22 – 26 depict data about curricular standards for grades one through eight.  
Display 22 – Number of Mathematics Topics Intended – portrays the number of topics intended to be covered in the mathematics curricula for each of grades 1 – 8. The data that are presented compare the number of intended mathematics topics for several entities. See the legend for the entities specifically identified in this display:  your PROM/SE district, states of Michigan and Ohio, the US composite, and the composite of the top achieving countries.  The US composite is the result of standards data from 20 states that were sampled for TIMSS 95.  The top achieving countries’ composite is the result of standards data from the six countries (Singapore, Japan, Korea, Hong Kong, Belgium [Flemish], and the Czech Republic) whose students outperformed all others in the TIMSS 95 mathematics assessment. 
The gray bars show the variation in the number of mathematics topics that were intended for coverage at each grade in the TIMSS 1995 sample (up to 50 countries). The gray bars extend from the 25th to the 75th percentile. The black line within the gray bar indicates the median number of topics according to the TIMSS 1995 sample. 
Notice that in all grades the data point that represents the number of topics intended to be covered by the composite of the TIMSS top achieving countries (the square) falls within or just below the gray bar, generally near or less than the median number of topics. Notice that the US composite (the circle) falls above the 75th percentile in all grades.  Then look to see where the number of intended topics falls for your district relative to the other data.  One of the conclusions coming out of the TIMSS 95 analyses is that the top achieving countries cover fewer topics, but cover them in more depth, allowing mathematics instruction to progress through the grades so that more difficult content areas can be addressed in higher grades, while easier content can be eliminated. US students, in contrast, are exposed to so many topics within a school year, year after year, that they never learn concepts in the depth required to allow them to move on to more complex topics.  
Displays 23 – 26 identify the main topics intended to be covered at each of grade levels 1 – 8. Thirty-two mathematics topics are listed. The idea behind these displays is that the major mathematics topics can be thought of in a hierarchical structure that allows them to be introduced in a logical sequence. Thus these displays list the topics in somewhat the same sequence suggested by results from curriculum studies of the TIMSS 95 top achieving countries. These displays support our belief that standards should be written and implemented with the three C’s in mind. The curriculum should be Coherent, Challenging, and Common to ALL students. A coherent curriculum introduces and develops topics in a logical sequence. Different topics ‘fit’ together as part of an integrated, systematic whole, both within a grade level and from year to year. Simple concepts are first introduced within simple topics. Topics are developed fully by gradually moving to more complex concepts. Once a topic has been fully developed, it is excluded from the curriculum and other more complex topics are added. It follows that a curriculum that abides by these principles will be challenging. Topics will be introduced and developed in the appropriate grade level.  More difficult topics will be developed at higher grade levels, after the student has acquired a reasonable foundation for dealing with the more advanced level of complexity.  Finally, we cannot emphasize enough the importance of a common curriculum that will result from ensuring that ALL students be given the opportunity to experience the same curriculum. 
Display 23 – Mathematics Topics Intended by the Top-Achieving Countries is a portrayal of the topics that are intended to be covered in more than half of the top achieving countries, based on TIMSS 95 data. Notice from the legend that data points represent cases where 4, 5, or all 6 of the top achieving countries include a topic in their curriculum. Notice the three topics introduced during grade one – meaning of whole numbers, operations with whole numbers, and measurement units.  Scan down the list and notice that the topics gradually become more difficult. Then notice the pattern of topic coverage. Notice that many of the topics that are first introduced in the early and upper elementary grades are eliminated from the curriculum during the middle school years.  This allows room in the curriculum for the coverage of topics related to rational numbers, relations and functions, and slope and trigonometry, more difficult content that will prepare students for algebra, geometry, and trigonometry. 
Display 24 – Mathematics Topics Intended for Coverage in the State Standards – compares the Michigan or Ohio standards to those of the top achieving countries. The shaded area portrays the intended topics profile for the TIMSS top achieving countries. The solid circles depict the intended topics according to the state standards. If too many topics are intended for coverage outside the shaded profile that represents the standards for the top achieving countries, perhaps teachers find it difficult to cover all the material in the depth required for the grade level. Do some grades intend an unrealistically high number of topics?  Are there any grades during which more topics could be added?  Should coverage of any topics be advanced or delayed?  
Display 25 – Mathematics Topics Intended in the District Standards – depicts the school or district standards against the profile of the top achieving countries. The shaded area portrays the intended topics profile for the TIMSS top achieving countries. The solid circles depict the intended topics according to the district standards. Compare the areas populated by solid circles to the shaded region.  Again ask yourself the same questions. Do some grades intend an unrealistically high number of topics?  Are there any grades during which more topics could be added?  Should coverage of any topics be advanced or delayed?  
Display 26 – Mathematics Topics Intended in the District Standards, Compared to the State Standards – allows for comparison between the state profile (the shaded area) and the district standards (solid circles). 
Displays 27 – 39 are based on data provided by teachers. These data are from on-line surveys and written questionnaires.  
For Displays 27 – 29, the TIMSS framework serves as the starting point from which the nine areas have been defined. The nine areas are: Number (Basic); Number (Transition); Measurement; Data & Statistics; Algebra Foundations; Beginning Algebra; Intermediate Algebra; Geometric Objects; Geometric Relationships. See the chart in the mathematics associate binder that defines in more detail the nine major content areas for elementary and middle school grades.  To meet our confidentiality commitments, a bar chart will exist by grade for any one district or school only if 2 or more teachers from that grade responded.  

Display 27 – Percent Teaching Time in Nine Broad Areas, a District Report - compares teaching time in grades one through eight at the district level across the nine areas identified above. The first four areas – Number (Basic and Transition), Measurement, and Data and Statistics – are areas that should be the focus of instruction in lower elementary. In higher grades, we would expect to see movement into Algebra Foundations, Beginning Algebra, and more Geometry. By grades seven and eight there should be minimal time spent on the first four areas and a large percentage of time devoted to the content areas in Algebra and Geometry. 

Display 28 – Percent Teaching Time in Nine Broad Areas, a Building Report – compares teaching time in grades one through eight at the building level across the nine areas identified above. A trend similar to that described in Display 27 should exist at the building level. 
Display 29 – Percent Teaching Time in Nine Broad Areas in 7th and 8th Grade: US, Top Achieving Countries, and Your District – compares US and TIMSS Top Achieving data with  teaching time reported by teachers within your district. Only grades 7 and 8 are examined. Note that the US teaching time is largely devoted to numbers in grades 7 and 8 whereas teaching time in the top achieving countries begins to focus more on intermediate algebra and geometric relationships.  Compare your district’s results with the US and top achieving countries’ results.  Think about how your district performed in some of the content areas within these broad areas. Does it appear that your district should consider shifting its emphasis in any of the content areas within any of the grade levels?  
Display 30 – Mean and Standard Deviation of Teaching Time in Nine Broad Areas in Your District – is a tabular display of the data in Display 27. It includes mean teaching time and standard deviation by grade for the same nine broad areas. 
Displays 31 – 39 are box and whiskers plots that depict variation within your partner site in teaching times for the nine broad areas.  There must be at least 5 data points for box and whisker plots to appear. Each of Displays 31 – 39 depicts the variation in teaching time for a different major area, as identified here. While reviewing the data displayed in these box plots, think about the implications of a huge difference in coverage time. Can a student whose teacher devotes substantially less time to a certain broad area, possibly understand that area in the depth required for later mathematics? What is the ideal time? The objective is to think about how best to shape the curriculum so that the proper amount of time is devoted to the various content areas.   
Display 31: Number (Basic) 

Display 32: Number (Transition)  

Display 33: Measurement 

Display 34: Data & Statistics 

Display 35: Algebra Foundations 

Display 36: Beginning Algebra 

Display 37: Intermediate Algebra 

Display 38: Geometric Objects 

Display 39: Geometric Relationships  

Glossary of Terms
p value: The percent correct for an item across all subjects in the sample.

Standard Error (Mean): The standard error of the mean indicates how much the mean of a sample may differ from the true mean for the population. In general, the larger the sample drawn from a population is, the smaller the standard error.

Mean: The mean is the sum of all scores divided by the total number of scores.

Median: The median is the middle of a distribution.  One half of the scores lie below the median and one half lie above.

Interquartile Range: The Interquartile range is a measure of spread or dispersion.  It is the range of scores from the 25th to the 75th percentiles.

Percentile:  A percentile is a value below which lie p % of the values in the sample.

25th Percentile:  The value where below this point lies the lowest ¼ (25%) of scores.

75th Percentile: The value where above this point lies the highest ¼ (25%) of scores.

Box and Whisker Plots: A box plot provides a visual summary of many important aspects of a distribution.  The box stretches from the 25th Percentile to the 75th percentile, thus containing the middle half of the scores in the distribution.  The Median, or 50th percentile, is shown as a line across the box.  The whiskers stretch from the 25th and 75th percentiles to the 5th or the 95th percentiles, respectively.  [Note: Other criteria are sometimes used to define the “whiskers”.]


[image: image1]
Distribution of Scores: A visual or numerical description of the ranking of scores from lowest to highest – often incorporating the relative frequencies of occurrence of each score.

Sample: A sample is a subset of a population.
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