Science Assessment System
Through Course Task

A New Element

Grade Level:
9,610,11, 12

Phenomena:
The Periodicity of Elements

Science & Engineering Practices:
Developing and Using Models
Engaging in Argument from Evidence

Crosscutting Concepts:
Patterns

Designed and revised by Kentucky Department of Education staff
in collaboration with teachers from Kentucky schools and districts.

This work is licensed under a Creative Commons Attribution-NonCommercial-

NoDerivatives 4.0 International License.



http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Preparing to implement Through Course Tasks in the Classroom

Whatis a TCT?

e TCTs are 3-dimensional tasks specifically designed to get evidence of student
competency in two dimensions, Science and Engineering Processes (SEPs) and
Crosscutting Concepts (CCC), untethered from Performance Expectations
(PEs)/standards. Tasks are sense-making experiences.

e Tasks are to be used formatively. The goal is for both students and teachers to
understand areas of strength and improvement for the SEP(s) and CCC assessed
within the task.

How do | facilitate a Through Course Task (TCT)?
e TCT facilitation is a collaborative process in which teacher teams calibrate
understanding of the expectations of the task and refine strategies to be used during
task facilitation.

Before the task:
1. Complete the TCT as a learner — compare understanding of task through the lens of
success criteria (identified in the task) in order to understand expectations.
Success criteria include:
= What is this task designed to get evidence of?
= What is the task asking the students to do?
= What might a student response look like?
2. Identify the phenomenon within the task. Consult resources to assure teacher teams
have a deep understanding of associated science concepts.
3. Collaborate to generate, review and refine feedback questions during facilitation.
4, ldentify potential “trouble spots” and plan for possible misconceptions.

During the task:
5. Collect defensible evidence of each student’s competencies in 3-dimensional sense-
making for the task.
6. Ask appropriate feedback questions to support student access and engagement with
the task in order to elicit accurate evidence of student capacities.

After the task:
7. Reflect on the task as a collaborative team.
8. Review student work samples to identify areas of strength and areas of need.
9. Determine/plan next steps to move 3-D sense making forward through the
strengthening of the use of SEPs and CCCs.

Using the materials included in this packet:

e Task Annotation:
O The task annotation is a teacher guide for using the task in the classroom. Additionally,
the annotation gives insight into the thinking of developers and the task overall.



O Each task has science and engineering practices, disciplinary core ideas, and crosscutting
concepts designated with both color and text style:

m Science and Engineering Practices
m Disciplinary Core Ideas
m Crosscutting Concepts
e Student Task: The materials to be used by students to complete the TCT.




A New Element Task Annotation

After using various models that depict trends/patterns for the properties of elements in the periodic table, develop an argument for
the location on the periodic table for a new element created that has defined properties based on the_patterns in the models as

evidence for your argument.

Overall intent

This task gets evidence of a student’s ability to use models that depict the trends of various properties embedded within the
structure of the periodic table and use that information to identify the location of a newly created element. The task also gets
evidence of their ability to develop a scientific claim, but they make the claim based on their ability to interpret the models
appropriately.

Phenomenon within the task
The phenomenon is the periodicity of the elements, the predictability of elemental properties. The periodic table organizes elements
according to similar properties so you can tell the characteristics of an element just by looking at its position on the table.

Ideas for setting up the task with students
Share ideas for ensuring that all students have an entry point to the task, and for setting up a positive learning climate in order to get
best evidence of what the task is designed to measure.
e Use during or at the end of a unit where periodic trends have been taught.
e Student/teacher model analyzing patterns and comparing models.
e Students practice the creation and writing of accurate claims that are linked to correctly chosen evidence supported by
sound reasoning on multiple topics.

Intent of the Task for Assessment

Students will identify and use patterns found in various models of the trends reflected in the arrangement of the periodic table to
make an accurate claim giving the location of the element with defined properties. Students will then identify the evidence that
supports that claim from each of the models provided, and justify the reasoning that links the evidence to the claim.
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If students requiring special needs planning are being assessed, choose scaffolds that will accomplish the task with the same intent
as above.

Success Criteria
Evidence of Learning Desired based on Progression from Appendices
Using Models (Appendix F)
e Use multiple types of models to predict phenomena.
Engaging in Argument from Evidence
e Construct a written argument based upon appropriate and sufficient evidence.
e Make and defend a claim based upon evidence that reflects scientific knowledge.
Patterns (Appendix G)
e Macroscopic patterns are related to the nature of microscopic and atomic-level structure. Graphs and charts can be used to
identify patterns in data.
(From grade band 6-8)

Success Criteria

e Students will make an accurate claim based upon the patterns found in the models to indicate where a “new” element
would be located.

e Students will justify their claim by explaining how the trend(s) presented in EACH provided model supports an appropriate
identification of the location based on any of the relevant properties provided about the “new element.”

Possible Student Responses (these are not complete
e The new element would be found in group 1 and a new period, period 8.
e The new element would be found in the same family as Fr but below Fr.
e Since the new element has:
1. A mass of 304
2. Very low ionization energy
3. Smallest electronegativity

A New Element Task Annotation — Revised Summer 2017



4. Predicatively largest atomic radius
5. Great metallic character
e Based upon the graphs and models given, mass increases, ionization energy decreases, electronegativity decreases, atomic
radius increases and metallic character increases. Going down, the group and mass increases, ionization energy increases,
electronegativity increases, atomic radius decreases and metallic character decreases are you go across the period.
(Based upon the above requirements students must match the correct reasoning to the evidence pieces chosen)

Other information teacher teams might find useful when preparing to use this task in the TCT process

Kentucky students should be using the Science and Engineering Practices regularly in science class. A great way to support the use of
SEPs is to employ the Claim, Evidence, and Reasoning strategy with your students on a regular basis and to expose them to models
and analyzing and interpreting data in your instruction.

Extensions and/or other uses after the task is implemented
e Students seemed to respond well to the prompt and may even find it easy. However, students seemed to only focus on a single
piece of information given and not the all relevant pieces given. They also never mention the outlier properties.
e Students could study the task and resources to determine the fewest number of models needed to accurately identify the
location of the “new element.”
e More DCl work could be added here to extend the teachers view of student’s standard understanding and to further test
periodic trend knowledge going into bonding units.
e valence number of the element
e electron Configuration of the element
e theion charge of the element
e the dot structure of the element
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Answer key for the trend information (Patterns)
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A New Element Has Been Created — Chemistry TCT

A new element has been created in the Large Hadron Collider in Cern, Switzerland and you are on the task force to
determine where this new element should be placed on the periodic table using its known properties. The International
Union of Pure and Applied Chemistry (IUPAC) will be deciding the name of the new element after validating the
evidence for its existence.

Using the provided models of periodic table or models of periodic table trends, consider the properties given for the
“new element” and

e Make a claim that locates the “new element” on the periodic table.

e Justify your claim with evidence and reasoning for each of the models provided.

e Describe the pattern or trend in each model and how the associated property for the new element relates to
that trend, thus providing evidence for the location of the “new element.”

Properties of newly discovered element:

e Mass number 304 amu

e Very low ionization energy

e Bonds easily with other elements

e Melting point 50.1 °C

e The smallest electronegativity

e Predicatively the largest atomic radius
e Great metallic character

e Silverin color
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The Periodic Table of the Elements
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