Welcome to the second of four chapters in a digital workbook on designing high-quality threedimensional science assessment tasks for classroom use. This workbook is intended to help
educators design and evaluate high-quality classroom science assessment tasks that provide
meaningful information about what students know and can do in science.
This digital workbook was developed by edCount, LLC, under the US Department of Education’s
Enhanced Assessment Grants Program, CFDA 84.368A.
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Chapter 2 of this workbook includes a series of six modules. Together, these six modules
provide an in-depth exploration of the first phase of principled assessment design:
development of the unpacking tool. In this chapter, we describe how to systematically unpack a
performance expectation or indicator into its multiple components to develop a clear and deep
understanding of each dimension and the boundaries of what can be assessed. We provide
opportunities for you to engage in interactive activities and explore and use our design
template to complete your own unpacking of a three-dimensional science standard.
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In Module 2.6, we invite you to participate in a guided activity to evaluate an existing unpacking
tool. You will have an opportunity to critically analyze statements of the key aspects, prior
knowledge, and relationships between the CCC and SEP to determine whether they are
appropriate and well-aligned to the selected PE. By engaging in this activity, our intent is to
show why it is important to and how you can benefit from continually reviewing and refining
the unpacking tool.
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Now that you are well acquainted with the purpose and elements of the unpacking tool and the
available reference materials in the Web Links and Resources pods, let’s begin a guided activity.
In this activity, you will first analyze statements and determine their correctness in relationship
to a middle school PE and then consider additional statements to refine and further develop an
unpacking tool.
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As discussed in previous modules, the unpacking tool is a design tool that helps educators gain
a deep understanding of the dimensions of the PE and identify its assessable components.
In this activity, we provide you with an opportunity to use the Framework and the NGSS
resources to apply your skill at refining an unpacking tool for the middle school PE, MS-PS3-1.
Construct and interpret graphical displays of data to describe the relationships of kinetic energy
to the mass of an object and to the speed of an object.
Alright. Here are the steps to complete this guided activity. First, access the materials in the
Web Links and Resources pods to support your review of the provided unpacking tool for MSPS3-1.
Once you’ve accessed the resources, view the first slide, and pause the presentation to consider
the correctness and accuracy of the provided statements. After you analyze the statements,
resume the presentation for guidance about which statements are incorrect. Consider the
explanations provided for why the statements are incorrect.
Next, view the second slide, which is populated with the correct statements for the same
dimension, and pause the presentation to consider and determine what additional statements
could be added to the key aspects or prior knowledge elements. After you determine what
additional statements could be added, resume the presentation for suggested additional
statements and explanations for these additions.
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Repeat these steps for each dimension of the PE. For each dimension, we provide two slides
with statements from the unpacking tool for you to consider.
Please note that you can obtain directions for completing this guided activity in the Resources
pod titled, “Guided Activity—Review of a Developed Unpacking Tool.”
Let’s get started.
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On this first slide associated with the SEP, Analyzing and Interpreting Data, consider if each
statement indicated for the SEP, key aspects, and prior knowledge is correct or incorrect. Pause
the presentation to read and consider each statement. Then, resume the presentation to see
the incorrect statements, which will be indicated in red and struck through. An explanation is
provided as to why each statement is incorrect.
Under the SEP, Analyzing and Interpreting Data, the statement, Analyze and interpret data to
make sense of phenomena, using logical reasoning, mathematics, and/or computation, is
incorrect. This statement is associated with the SEP, Analyzing and Interpreting Data; however,
it aligns with grades 3–5 expectations. Don’t be misled by common words that may be found in
the PE and the SEP. Be sure to confirm that the PE code of the selected PE is shown in
parentheses behind the SEP indicated in the foundation box for the selected PE.
For the key aspects, two statements exceed what students should be able to do and are
incorrectly indicated for this middle school PE. The statement, Collect data to identify linear and
nonlinear relationships, exceeds the expectation of the PE. The PE indicates that students
construct and interpret graphical displays of data, but students are not expected to collect the
data. Similarly, the statement, Identify accurate sources of data for a given design problem,
exceeds what students are expected to do. Students are expected to construct and interpret
graphical displays of data but are not expected to identify accurate sources of that data.
With respect to the unpacking tool element, prior knowledge, two statements are incorrect.
When examining Appendix F. Science and Engineering Practices, the statements, Analyze data
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to identify design features or characteristics of the components of a proposed process or system
to optimize it relative to criteria for success and Consider limitations of data analysis (e.g.,
measurement error, sample selection) when analyzing and interpreting data, are both
associated with grades 9–12. They describe expectations of what students can do when they
analyze and interpret data as their understanding becomes more sophisticated. These
statements are above grade level and are outside of the boundaries for assessment.
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On this second slide associated with the same SEP, the unpacking tool is populated with only
correct statements. Consider how well the statements address the multiple aspects of the SEP
to determine what additional statements could be added to the key aspects and prior
knowledge. Pause the presentation to consider and determine additional statements. Then,
resume the presentation for suggested additional statements and explanations for these
additions.
For the key aspects, the first added statement, Use large data sets to identify linear
relationships, is an appropriate addition as it indicates “linear” relationships which is aligned to
the SEP. Note that the SEP indicates both “linear” and “nonlinear” relationships. The second
added statement, Analyze and interpret data to identify relationships with regard to a
phenomenon using graphical displays, is an appropriate addition as provided graphical displays
of data need to be analyzed to interpret these data. It relates using the data to make sense of
phenomena. This statement focuses on analyzing and interpreting data with respect to
“phenomenon,” whereas the last key aspect refers to analyzing data in the context of a design
problem.
With respect to the unpacking tool element, prior knowledge, the added statement, Represent
data in tables and/or various graphical displays (bar graphs, pictographs, and/or pie charts) to
reveal patterns that indicate relationships, is an appropriate addition given an examination of
the SEP, Analyzing and Interpreting Data in Appendix F. For grades 3–5, it indicates a
prerequisite skill that students are able to represent data in tables and/or various graphical
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displays (bar graphs, pictographs, and/or pie charts) to reveal patterns that indicate
relationships.
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On this first slide associated with the DCI, Definitions of Energy, consider if each statement
indicated for the DCI, key aspects, and prior knowledge is correct or incorrect. Pause the
presentation to read and consider each statement. Then, resume the presentation to see the
incorrect statements, which will be indicated in red and struck through. An explanation is
provided as to why each statement is incorrect.
Under the DCI, Definitions of Energy, the statement, Temperature is a measure of the average
kinetic energy of particles of matter. The relationship between the temperature and the total
energy of a system depends on the types, states, and amounts of matter present, is incorrect.
This statement is associated with two different PEs, MS-PS3-3 and MS-PS3-4, as shown in the
topic arrangement. Be sure to confirm that the PE code of the selected PE is shown in
parentheses behind the DCI indicated in the foundation box.
For the key aspects, two statements exceed what students should be able to do and are
incorrect. The statement, The relationship between kinetic energy and speed is a linear
proportional relationship, contains inaccurate science. The relationship between kinetic energy
and speed is a nonlinear (square) proportional relationship and NOT a linear proportional
relationship. Also, the statement, Energy changes to and from each type can only be tracked
through physical interactions, contains inaccurate science. Energy changes to and from each
type can be tracked through physical or chemical interactions.
With respect to the unpacking tool element, prior knowledge, one statement is incorrect. The
statement, The total energy within a system is conserved. Energy transfer within and between
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systems can be described and predicted in terms of energy associated with the motion or
configuration of particles (objects), exceeds the expectation of the PE. It describes more
sophisticated core ideas from the 9–12 grade band than what middle school students should
know. These core ideas are above grade level and are outside of the boundaries for assessment.
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On this second slide associated with the same DCI, the unpacking tool is populated with only
correct statements. Consider how well the statements address the multiple aspects of the DCI
to determine what additional statements could be added to the key aspects and prior
knowledge. Pause the presentation to consider and determine additional statements. Then,
resume the presentation for suggested additional statements and explanations for these
additions.
For the key aspects, the first added statement, The kinetic energy of an object increases if either
the mass or the speed of the object increases or if both increase, is an appropriate addition as
the DCI references the proportional relationship between mass and the speed of moving
objects. The second added statement, Kinetic energy decreases by a factor of four as the speed
of the objects is cut in half, is found in the evidence statements associated with this PE under
the observable features related to interpreting data.
With respect to the unpacking tool element, prior knowledge, the two added statements, The
faster an object moves, the more energy it has and Energy can be moved from place to place by
moving objects, are appropriate additions given an examination of the 3–5 grade band
statements associated with the DCI, Definitions of Energy in Appendix E. Students should have
an understanding of core ideas related to the speed at which an object moves and the energy it
has as well as that energy can be moved from place to place by moving objects.
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On this first slide associated with the CCC, Scale, Proportion, and Quantity, consider if each
statement indicated for the CCC, key aspects, and relationship to the SEPs is correct or
incorrect. Pause the presentation to read and consider each statement. Then, resume the
presentation to see the incorrect statements, which will be indicated in red and struck through.
An explanation is provided as to why each statement is incorrect.
Careful review of the statements associated with the CCC, Scale, Proportion, and Quantity,
indicates that ALL of the statements are correct, and none are struck through or removed.
These statements, as indicated, align to the middle school resources used to confirm these
statements.
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On this second slide associated with the same CCC, the unpacking tool is populated with only
correct statements. Consider how well the statements address the multiple aspects of the CCC
to determine what additional statements could be added to the key aspects and relationships
to SEPs. Pause the presentation to consider and determine additional statements. Then,
resume the presentation for suggested additional statements and explanations for these
additions.
For the key aspects, the first added statement, Ratio and proportionality provide information
about the magnitude of processes, is an appropriate addition as the CCC references both
properties and processes with respect to the types of information that are obtained when
considering proportional relationships among different types of quantities. This provides a good
example of the importance of a careful review of the CCC to ensure that all aspects are
articulated and represented in the key aspects.
For the relationships to SEPs, the added statement, Different aspects of nature change at
different rates with changes in scale, and so the relationships among them change, too, is also
an appropriate addition. It is stated in the Framework in the general description of this CCC,
Scale, Proportion, and Quantity (The Framework, NRC, 2012, p. 89).
Congratulations, and thank you for completing this guided activity. We hope that you found it
useful and that your familiarity with the unpacking tool and use of the resources have been
enhanced.
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Finally, we offer additional resources that may be helpful to anyone interested in learning more
about the concepts presented in this chapter. A glossary of terms and our reference list follow.
Thank you for your engagement in this second chapter of the SCILLSS digital workbook on
designing high-quality three-dimensional science assessment tasks for classroom use.

12

13

14

15

