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Assessment Purposes
 Teachers

 Measure knowledge
 Measure gain in knowledge
 Sorting (Grading)

 Students/Parents
 Measure preparation (predict success)

 School District/State Education Department
 Degree requirements (benchmarks)

 Others…
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•Frameworks

•Syllabi

•Guides

•Blueprints

•Benchmarks

•Objective tests

•Performance assessments

•Portfolios

•Teacher Observations

•Group Activities

•Program Evaluations

Curriculum Standards

Assessment/Evaluation System Instructional Program

alignment

validity correlation

•Instructional styles

•Print materials

•Equipment

•Facilities

•Technology

•Community
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NJ Core Curriculum Content
Standards for Science

5.1     Scientific Processes (Habits of Mind, Inquiry, Safety)

5.2     Science and Society (Cultural, Historical Perspectives)

5.3     Mathematical Applications  (Operations, Geometry, Measurement, Patterns, Algebra, Data  
              Analysis and Probability)

5.4     Nature and Process of Technology (Science & Technology, Nature, Design)

5.5     Life Science (Matter, Energy, and Organization, Diversity, Evolution, Reproduction and Heredity)

5.6     Physical Science – Chemistry (Structure and Properties of Matter, Chemical Reactions)

5.7     Physical Science – Physics  (Motion & Forces, Energy Transformation)

5.8     Earth Science (Properties and Materials, Atmosphere and Weather, Processes, Study) 

5.9     Astronomy and Space Science  (E-M-Sun System; Solar System; Stars; Galaxies and Universe )

5.10   Environmental Studies  (Natural Systems and Interactions, Human Interactions and Impact)
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Assessment Formats
 Statewide Assessments

 Multiple Choice
 Short Constructed Response
 Open-Ended

 Classroom Measures (NJ Science Curriculum Framework)
 Matching pre- and post-module assessments
 Embedded assessments
 Prediction activities
 Final assessments (hands-on, pencil-and-paper,

notebooks) [Summative]
 Informal assessments [Formative]
 Documentation and record keeping
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Sample Item - Earth Science
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Sample Item - Earth Science
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Sample Item - Student Response
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Sample Item - Student Response
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“Capturing” Student Thinking
 Exam summaries provided by…
 Error analysis of classroom exams
 Use of specific items as journal questions,

exit or entrance slips, or homework
assignments (Answer and explain…)…
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Concepts
 Difficulty – Percentage or proportion that are

successful on an item
 Discrimination – How well does an item

differentiate between students who understand
the subject and those who do not?

 Validity  – Does an item measure student
understanding of the intended concept?

12

Concepts (Continued)
 Reliability – can the results be replicated?

 Inter-rater
 Test/Re-test
 Internal Consistency

 Criterion referenced tests
 Latency



5

13

Types of Analysis
 Traditional

 Difficulty
 Discrimination
 Response pattern

 Rasch Analysis
 Item difficulty equated to student ability
 Standard setting benchmark’s essential
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Types of Analysis (Continued)
 Cognitive Level - Bloom’s taxonomy

 Knowing
 Using
 integrating

 Alignment
 Curriculum and Assessment
 Andrew Porter

 Item format

Creating
Evaluating
Analyzing
Applying

Understanding
Remembering
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Types of Analysis (Continued)
Teacher Review (Biology Mentor Network)

 Difficulties analyzed in the context of:
• Student issues
• Testing issues
• Instructional issues

 Use of formative techniques to support
conjectures
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Student Difficulty?
 Content Knowledge?
 Literacy/Reading Comprehension?
 Question interpretation Skills?
 Misconception?

 From previous instruction?
 From culture contexts?
 Insufficient reinforcement?

 Effort?
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Test Difficulty?
 Difficulty (Facility) Level?
 Discrimination?
 Placement on exam?
 Visual distraction by nearby (graphic) items?
 Style of Question?
 Flawed item?
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Instructional Difficulty?
 You didn’t teach the associated core major

understandings.
 You didn’t reinforce the core understandings

enough.
 You taught the core content wrong
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Test Data –
Discussion and Analysis

 Collecting Data
 Urban, suburban and rural school participation
 Sample sizes range between 2008 (Physics) to 9232 (LE)
 Western New York State (Buffalo area)
 Statewide assessment data

• commencement level exams at the conclusion of a 1 year course
• June 2006 Exams, rating guides and documentation are available at

http://www.nysed.gov

 Analysis
 Difficulty
 Response Pattern
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Interpreting Data
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Life Sciences

225908591290.9810
NR4321DifficultyItem
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Life Sciences

311794545250410010.2714
NR4321DifficultyItem
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Environmental Studies

86355940.9445
10DifficultyItem
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Life Sciences

4894320411310.2858
210DifficultyItem
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Astronomy and Space Science

1377614063511410.8939
NR4321DifficultyItem
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Environmental Studies

2251596204329330.3444
NR4321DifficultyItem

27

Earth Science

78637960.9154
10DifficultyItem
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Earth Science

291457450.3472
10DifficultyItem
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Chemistry

2200468026360.9514
NR4321DifficultyItem
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Chemistry

13172425159312950.3519
NR4321DifficultyItem
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Chemistry

45653700.9373
10DifficultyItem
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Chemistry

155733790.3261
10DifficultyItem
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Physics

319032219610.9527
NR4321DifficultyItem
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Physics

43029021516490.3244
NR4321DifficultyItem
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Physics

018541520.9264
210DifficultyItem

36

Physics

4875249950.3758
210DifficultyItem
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In Conclusion
 Summary of findings

 Easier
• Plotting points
• Major concepts
• Typical item formats

 More Difficult
• Conceptually challenging items
• “Inscription”
• Calculations, showing work…

 Next steps: considerations within our classrooms…
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Resources from this presentation…

http://physicsed.buffalostate.edu/pubs/NJSTA/Fall06

Email: zawickjl@buffalostate.edu
Office Phone (716) 878-3800
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In Conclusion
 Summary of findings
 Future directions
 Next steps…




