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CALIPERS ASSESSMENT SYSTEM: VALIDATION OF ASSESSMENT SUITES
CURRICULUM-EMBEDDED AND UNIT BENCHMARK ASSESSMENTS

1. Design and develop simulation-based formative and benchmark assessments of core ideas

. : : : : : External Review (AAAS) Data collected Use of Data Results
and inquiry practices for physical, life, and earth science.
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2. Develop formative assessment simulation modules with immediate, individualized feedback Instruction + Reflection Instruction + Reflection Instruction + Reflection Instruction Assessment ¢ Alignment with
and graduated coaching followed by offline Reflection Activities. Activity Activity Activity standards

e Scientific accuracy
3. Provide evidence of the technical quality, feasibility, and usability of the simulation-based e Item quality

ECOSYSTEMS FORCE AND MOTION e

4. Study the effects of formative assessments on complex science learning and inquiry practices. :
y P 9 quiry p System Model for Middle School Ecosystems - — Think-Alouds N Data collected Use of Data Results

: . : : . Z Speed and Time

5. Align the Calipers Il benchmark and formative, embedded assessments to national science SYSTEM MODEL MODEL LEVEL CONTENT TARGETS BY INQUIRY L ! ECO 5 students Audio of think-aloud | Usability of Revisions as needed
StandardS and the AAAS Item bank LEVELS DESCRIPTIONS MODEL LEVEL TARGETS z In an experiment, you need to 2 teachers Screen Capture of interface
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. . . . time. Test 5peed and Backward Force. F&M 33 StUdentS Classroom .. .
EMERGENT What is the overall Interactions among organisms and predict Design an experiment bo test how the magnitude of a « Click RUN to see what happens. 1 teacher observations Engagement Revision of teacher materials
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Assessment designs for: >< following specific rules? investigate Teacher interviews utility
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« Climate Pilot Test Data collected Use of Data Results
Hlaze | | ECO 3529 students All of the above All of the above | ECO Benchmark IRT reliability = 0.76
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RESEARCH AND EVALUATION QUESTIONS

Trout

77% of students were ‘highly engaged’

1. What impact does use of Calipers Il embedded assessments have on student learning?

FIELD TEST - IN PROGRESS

The highlighted arrow to the
trofa is incorrect. Click Review

Animation and observe what the
trofa eats. Draw an arrow FROM

2. To what extent does evidence collected from the embedded and benchmark assessments
support inferences about a student’s proficiency on each standard?

The train will carry 80,000 kg of supplies to Rocky Town. How will the additional weight affect the forward force
needed to increase the speed of the train?

BENCHMARK ASSESSMENT

Make a food web diagram. Draw arrows to show the transfer of You can review { the food TO the trofa. u
. . matter between organisms. Be sure to include each organism in diagram. € food source € trotfa The forward force will need to be larger. Impact Of Formatlve Assessment
3. To what extent does use of feedback and coaching in the embedded assessments relate to the food web. _
The forward force will need to be smaller.
performance on the benchmark and external posttest? " To draw an arrow, click and drag from one dot to TS s s s b e Randomized Control Trial
* To delete an arrow, double click on it.
. . . . . 13 of 21 NEXT . . . .
4. Are the simulation-based assessments feasible for implementation across a range of ; i  Treatment includes simulation-based formative assessments.
classrooms and technical infrastructures? Report for Mountain Lake - Prodator Proy W8 IIESURIe  comomonouzsavonen e Control does not include simulation-based formative assessments.
5. Do teachers and students consider the simulation-based assessments useful for monitoring ASSESSMENT |Sisie  Sssmmmmammrmmmmmmmmmms * Eachteacher’s classes were randomly assigned to treatment or control group.
learning and summa rizing proﬁciency? . Conduct Conducting investigations involves carrying out scientific investigations using appropriate tools and techniques. PartiC| antS Currentl enrolled
with feedback | === ATOMS AND MOLECULES " ’
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administration, interpretation and use of the classroom-embedded and benchmark Design E ) e Atoms & Molecules: ~10 teachers, ~1,500 students
assessments? Sample progress report Analy: Identifying patterns involves summarizing patterns in data, analyzing which data are relevant and drawing conclusions LlJ When water boils, the molec'ules get a lot
nalyze by relatingzﬂems in data to theoreticalgmp:dels. ' van ¢ farther apart' PIeaEe try agaln. MethOdS
for students > ‘ = m— .
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KEY FEATURES et Hineriae e Sones < Attractive e HLM analyses to determine effect size
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. . L
EVIdence-Centered Assessment DeSIgn — — — — —— M vou need to boil the water to make sure it is safe to drink. » Use the radio buttons to choose the Attractive Force ¢ Treatment groups OUtperformed ContrOl groups
Grass u A RN T E When water boils, it forms water vapor. between the molecules, the Space between the molecules, [earnin ains Post Pre (effect size O 19)
. . . . d”!:.-;' = and the Speed of the molecules. = - .
SlmUIaUOnS Of age approprlate sclence System mOdelS Cricket LS o — Ty L The atomic model for water is shown on the left. * Then clickpSHOW MODEL to see the model. g g
. 3 - o If tto ch del, select a different radi :
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Kookaburra {) : ' T e . - - what you think water vapor looks like at the atomic level. * When you are finished, click NEXT.

» Holding pre test constant, mid-level students (pre test) outperformed low and high
students on the benchmark (effect size 0.52).

e Active inquiry Kangaroo_ 477

Simulation-based, curriculum-embedded assessments for formative use

|_
e Immediate, individualized feedback and graduated coaching Z
Ll
o Reflection activities for transfer, collaboration, discourse = . CO N C LU S I O N S
Ay D —— % AT
Simulation-based unit benchmark assessment for summative proficiencies ¥ 0 ‘,_ﬁ & 4 ,. LA :
- : 7 e V2l p Calipers Il assessments are:
Make a food web diagram. Draw arrows to show the « To draw an arrow, click and drag from one dot to W Weak -«—— Strong Weak -«—— Strong . . i . . .
transfer of matter between organisms. another dot. < e ® O o feasible to implement on a large scale in a range of settings and technical infrastructures,
» To delete an arrow, double click on it. Close Far
CRESST EXTERNAL EVALUATION Be sure to include each organism in the food web. _ o _ x o e o o 8 @ o useful for formative purposes to monitor progress and adjust instruction, and
Y?u can review the animation and then return to this (a'e - e
diagram. < ® o HOW. ~ o of sufficient technical quality to serve as credible components of multi-level state assessment
% -: systems.
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B E N C H MAR K Content 3 Below Basic Basic @ proficient W Advanced Z temperature). + Then click SHOW MODEL to see the model.
Conduct case studies of classroom implementation P s S e S o S S B predict th S p— h - it
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Detailed Report by Student and Target
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Triangulation across data sources to determine technical quality, usability, and feasibility
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