TMP Lesson Writing Project – Assessment

December 1, 2007

Overview

· Five items before lesson as a pre-test of target skills and strategies

· Embedded checks, observation protocols, questions within the lesson

· 15-20 items as summative assessment after lesson

General Considerations for Content, Format and Notation 
· Avoid using “If” since it implies whatever comes next may not happen - try using “when” instead.

· Don’t use the words “problem” or “solve” unless it is a problem solving or an algebraic equation item.

· Use “Year 1, Year 2, Year 3” in tables, charts or graphs instead of 2005, 2006, etc. 

· Repeat measurements shown in art work at your discretion. 

· Avoid a sentence structure that expresses money at the end followed by a period.

· Do not begin a sentence with a number.
· Standard measurement abbreviations may be used, however, the unit should be spelled out if any confusion is possible, e.g., “inch” rather than “in.”

· Variables are always italicized.  

· Fractions will have a horizontal line separating numerator and denominator.

· Decimals less than one are written with a leading 0, e.g., 0.25 rather than .25.

· Avoid topics that could introduce bias.

· Use numbers that are not easily transposed.

· Avoid numbers with social significance.

· Build “noise” into the data for graph items, i.e. the points for linear data should not lie exactly on a line.

· Do not require the use of a particular strategy in estimation, measurement, or problem solving.
· Stimulus materials will be factually correct.

· Stimulus materials should be clear and simple with a minimum of distracting or irrelevant information unless it is appropriate for the target being assessed.
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Distribution of the number of items by format should be:



60% multiple-choice


40% constructed-response
Multiple Choice Items (1 point)

1. The stem poses a problem that is complete enough that the student knows what he/she is expected to do before reading the answer choices.

2. There is one correct or best answer and three plausible distracters. 

3. Distracters are viable answers consistent with the item’s target that come from common misunderstandings or errors within the item target. That is, an algebra item should not have distracters created by miscalculations or misunderstandings from number sense.
4. The answer options do not use “all of the above”, “none of the above”, or “a and b”.

5. The answer options are in a logical order (e.g. numerical, sequential, match table in prompt).  Answer options are parallel in structure and length.  
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(Example) Grand Coulee Dam is made of about 10,585,000 cubic yards of concrete. Which of the following would give the total amount of concrete in cubic feet?

A.
    10,585,000 × 27

B.
    10,585,000 ÷ 27

C.
    10,585,000 × 9

D.
    10,585,000 ÷ 9

Short Answer Items (2 points)
1. Short Answer items may ask for a figure, diagram, equation, and/or a few sentences.

2. Short Answer items will involve a limited number of steps to develop a viable solution, demonstrate an understanding or process, communicate a mathematical idea or result, or show reasoning.

3. Short Answer items include Enhanced Multiple Choice where students select from a list of possible responses and then justify or explain the reasons for choosing that response.

Extended Response Items (4 points)
1. Extended Response items will require multiple steps.

2. Extended Response items may ask for a graph, figure, diagram, and/or table with labels or with words, sentences, or equations to support the graph, figure, diagram, or table.

3. Extended Response items will require a more complex process than Short Answer items to develop a viable solution, demonstrate an understanding or process, communicate mathematical ideas or results, or show reasoning.

Guidelines for all Constructed Response Items

1. The item contains clear and explicit directions for completing the task and has appropriate scaffolding in the answer space.
2. The item will elicit a response of more than one or two words and will elicit the range of score points indicated in the rubric.
3. Be directive in what you want students to do. Use prompts such as “Show your work using words, numbers and/or diagrams” or “Support your answer with work using words, numbers and/or diagrams.” Do not use “Explain your thinking” or “Explain your answer.”

4. Use bullets in the prompt to tell students what to do, such as:

· Decide… 

· Explain why your choice is the most appropriate… 
· Give an example to show why you chose your answer…
· Write your answer…
· Measure… 

· Describe…
5. The item has a complete rubric. 

(Example) The following graphs represent data from a tourist area for a given year.
Study the three graphs.


· Give a conclusion about the tourist area by combining information from the graphs.

· Support your conclusion using specific data from at least two graphs.

	

	

	

	

	

	

	

	

	

	

	


Source: Adapted from Using Results to Improve Learning, Mathematics Grade 7, OSPI 2004
Guidelines for Answer Keys and Scoring Rubrics
Multiple Choice Items

Indicate the correct or best answer. Provide rationale for the distractors to help with item analysis. 


(Example) Grand Coulee Dam is made of about 10,585,000 cubic yards of concrete. Which of the following would give the total amount of concrete in cubic feet?

A.
    10,585,000 × 27

correct
B.
    10,585,000 ÷ 27

operation error – divide to convert yards to feet
C.
    10,585,000 × 9

dimension error – multiply by 3 just twice 
D.
    10,585,000 ÷ 9

operation and dimension error – divide by 3 x 3 
Item-Specific Rubrics

Item-specific rubrics provide greater reliability in scoring and help ensure that the assessment stays on target. 

1. Use specific language stating what the response must show (target) and how (evidence):
2-point response:  Shows understanding of ____________ by doing _________
1-point response:  Shows partial understanding of _________ by doing _______

0-point response:  Shows very little or no understanding of _________________

2. Use descriptors to characterize each score point: 
2-point response:  The student shows understanding of the concept/procedure, appropriate use of applicable information and procedures, and accurate results.

1-point response:  The student shows partial understanding of the concept/procedure with errors in the use of applicable information, procedures, or computations that limit the viability of an answer.  

0-point response:  The student shows very little or no understanding of the concept or procedure.

3. Use the number of essential components of a solution to enumerate score points:

2-point response: The student shows understanding of problem solving and being able to identify missing information by doing the following:
· identifies one piece of missing information and provides evidence why this information is important

· identifies a second piece of information and provides evidence why this information is important.

1-point response: The student does one of the following:

· identifies two pieces of information

· identifies one piece of missing information and provides evidence why this is important.

0-point response: The student shows very little or no understanding of problem solving and being able to identify missing information.

4. Use value points to cluster the number of essential components of a solution into score points when there are many solution components:
A 4-point response: The student shows understanding of organizing relevant information to construct a solution to a problem in a context by earning 7 or 8 of the following value points:
· writes total surface area as 7600 square feet (1 value point)

· writes total gallons of paint needed as 16 — must follow from surface area calculations (1 value point)

· writes total cost as $400 based on calculations for surface area and gallons needed (1 value point)

· writes the total amount of job time as 15 to 16 working days, inclusive, based on surface area calculations (1 value point)

· makes a recommendation that follows from results of calculations (1 value point)

· supports recommendation with appropriate comparisons

· compares total surface area to amount one gallon covers (1 value point)

· compares cost to budget (1 value point)

· compares total job time to available time (1 value point).
NOTE: Allow for one calculation error and any answers that follow from the error.

3-point response: The student earns 5 or 6 value points.

2-point response: The student earns 3 or 4 value points.

1-point response: The student earns 2 value points.

0-point response: The student shows very little or no understanding of organizing relevant information to construct a solution to a problem in a context by earning 0 or 1 value points.


(Example) The following graphs represent data from a tourist area for a given year.

Study the three graphs.

· Give a conclusion about the tourist area by combining information from the graphs.

· Support your conclusion using specific data from at least two graphs.

Scoring Guide 
Target: Draw conclusions and support them using evidence; evaluate procedures and results in various situations.
A 2-point response: The student shows mathematical reasoning by doing the following:

· draws a conclusion and for combines information from at least two graphs

· supports each conclusion with specific data from at least two graphs.

NOTE: Acceptable support includes: specific numbers, highest/lowest, most/least.

A 1-point response: The student draws a conclusion by combining information from at least two graphs.

A 0-point response: The student shows very little or no mathematical reasoning.

Cognitive Demand of Assessment Items

Consider how test item format is distributed across the cognitive domain in your tasks. 

· Multiple Choice items lend themselves toward knowledge, comprehension and application levels of demand.
· Extended Multiple Choice and Short Answer items can cut across the entire taxonomy.

· Extended Response items are best for measuring items requiring higher cognitive demand – analysis, synthesis and evaluation. 

�
item count�
points each�
total points�
�
MC�
9�
1�
9�
�
SA�
4�
2�
8�
�
ER�
2�
4�
8�
�
�
�
�
25�
�






Format Notes: 





Provide ample space to accommodate various solutions and to discourage students from using scratch paper.





If the item requires a context, separate the contextual stem from the prompt to highlight the student’s task.





Leave open the pathways to various solutions with language such as “Show your work using words, numbers and/or diagrams.” 





If a specific question is asked that requires a response for full credit, use the exact language from the prompt to create a response line in the answer space.











Materials adapted from Math Item Writing Tips, Office of Superintendent of Public Instruction (OSPI) Version 4.1, September 2006
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