Unit 3 Nuclear - Distance Learning
Patterns Chemistry

Unit 3: Nuclear Chemistry- approximately 12-14 class periods

Unit Resources: Unit 3 Tracker
Student Interactive Notebook

Vocabulary

Rubrics

Essential Unit Experiences are highlighted in green.
This unit is in the Canvas Commons Patterns Chemistry
course - search “Patterns Chemistry”

ALT# 3: Nuclear Processes - Develop models to illustrate the changes in the composition of the nucleus of the atom and the energy
released during the processes of fission, fusion, and radioactive decay.

Anchoring Phenomenon/Dilemma: Nuclear waste disposal is a problem locally and globally, but nuclear power is
a bridge to reducing carbon dioxide emissions and nuclear weapons have had significant historical impacts.

Unit Essential Question: As a global society, should we continue to develop nuclear technologies? Do they have

the potential to save more lives than harm them?

NGSS Performance Expectations Academic Supporting Targets (ASTs) with links to evidence statements:
HS-PS1-8. (AST 3.1): Conducts an investigation to develop a model that illustrates the changes in the composition of the

HS-ESS1-1 and HS-ESS1-3 (AST 3.4): Develop a model based on evidence to illustrate the life span

produce elements.

HS-ESS1-6 (AST 3.5): Apply scientific reasoning and evidence
to construct an account of Earth’s formation and early history (radiometric dating).

communicate scientific ideas about

Practices: Analyzing and Interpreting Data / Developing a model / Constructing an explanation / Arguing from Evidence / Obtaining,
evaluating, and communicating information
Crosscutting Concepts: Scale, proportion and quantity / Energy and Matter / Stability and change
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https://docs.google.com/document/d/1M9g9wTyxj1P7a_Jza5ACpaj1ozvcCnQGy0hdEcx7bV4/edit?usp=sharing
https://docs.google.com/document/d/1_hX0YJPwtPUYYxHUfSL3DEFsclGNrsTupIlCdev-XlY/edit?usp=sharing
https://docs.google.com/document/d/1kPWhrvrhi6-0avQfhepYxq_07T1REx7MflvpzqUNbmo/edit?usp=sharing
https://docs.google.com/spreadsheets/d/13IEX6xEned9ZUUTsUHlmQdVgUqbxNkQGjWfK9HrzPsw/edit?usp=drive_web&ouid=113475325158816190736
https://docs.google.com/document/d/1DX67wcB4WcY7QBRyeuwerRw7RDv1BS-8FQ0B9Nv6WP0/edit?usp=sharing
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-8%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS1-6%20Evidence%20Statements%20June%202015%20asterisks.pdf
http://creativecommons.org/licenses/by-nc-sa/4.0/

Task Set Practice & SEPs Evidence of
# Essential Question & Activities Extension CCCs Student Learning/
(Days) Assessment
Engage
EQ: As a global society, should we continue to use nuclear Possible SEP: Asking Questions | Students develop
power? extension/TAG |/ Obtaining evaluating, | questions and share
ideas: and communicating out on sticky notes
P.henomenon: .Nuclear. technology has both advantages and Engagement 3.1 information and verbally (small
disadvantages in a society. Engagement gg CCG: Energy and groups)
e Use this Unit 3 Opener slideshow (20 minutes with two short Eﬂ&em—% matter / Stability and Students di
embedded videos) to frame the unit essential question and Enqaqement 35 change u _ten ? |Sle[_ss
. . . JJ—'
create a driving question board: ngagemen ments of questions
1 and share out to large
o Example Template thei t
(5(_)'60 o During slideshow presentation students should go group their mot§
mins) into the Jamboard and add post-its to the H, K, and pressing question
W Jamboard pages
o Examples of student generated questions. Ask
students, what do we need to know to answer our
unit essential question (should we, as a global
society, continue to use nuclear technologies?) (30
min.)
EQ: Where do elements come from (stable and radioactive)? Finish Reading | SEP: Asking Students obtain
Phenomenon: The elements are formed in highly energetic summary (with | Questions / information from
interactions within a star. CER Resource | Obtaining readings and
Sheet) evaluating, and summarize
, e TS 2 Teacher Notes communicating
Submission i i
(45 mins) TS 2 Teacher Notes Form for reading information
SUmmary CCC: Energy and

o Play short video: The Elements Forged in Stars
o Article Choices:

m Where do Chemical Elements Come From?

matter / Stability and
change
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https://drive.google.com/open?id=1IwcTV_dRZKDVdLxW-YJXxdnG6MUu6MvbUEMuU1ZgIPc
https://jamboard.google.com/d/1AqpkuhwSGyVRz6xi6ez8Vmwh9qabBXVxgCDM-MXf7Ls/viewer?f=0
https://docs.google.com/document/d/1iRg8WxBN-VYtQkQqoGxOTknaKZJnYcwG6JyBZtRfGLs/edit?usp=sharing
https://docs.google.com/document/d/1hYVO5i32TQa4gylTB1t9RzemruxOR7uO48QK3divkH8/edit?usp=sharing
https://docs.google.com/document/d/1jt9rki1nBbAAhhgMKGALr8oQONF5jo_LbJPeXgFxOpU/edit?usp=sharing
https://docs.google.com/document/d/1Ev5C4UzHmBsPUW48i6bPC2PDXUHquVQYoEPjXyImneE/edit?usp=sharing
https://docs.google.com/document/d/1e0yUM4OQSsqWG5bYXhmkPgNLGTUC_ZuppaR07TLLot0/edit?usp=sharing
https://docs.google.com/document/d/14erR6jDPAHVFVW1eB4-BNMmgEEgCuSNV8eai3eyhFUA/edit?usp=sharing
https://docs.google.com/document/d/1oheZ4S3VqE0tbz_6ryh8g6OEUB2uZaoBGwY7PQ_AIsQ/edit
https://docs.google.com/document/d/1oheZ4S3VqE0tbz_6ryh8g6OEUB2uZaoBGwY7PQ_AIsQ/edit
https://opb.pbslearningmedia.org/resource/ess05.sci.ess.eiu.fusion/the-elements-forged-in-stars/
https://www.acs.org/content/dam/acsorg/education/resources/highschool/chemmatters/articlesbytopic/nuclearchemistry/chemmatters-oct2009-origin-chem-elem.pdf
https://docs.google.com/document/d/1tLOPXTAdu0Rr5vLQhjh3tkB49VW9xZWYZSYzxTWkPCk/edit
https://docs.google.com/document/d/1tLOPXTAdu0Rr5vLQhjh3tkB49VW9xZWYZSYzxTWkPCk/edit
https://docs.google.com/document/d/1Cqm8apDJ8PrnkwB4Ndluv66Bg6bBIO1WxxgvMa4jWgQ/edit
https://docs.google.com/document/d/1Cqm8apDJ8PrnkwB4Ndluv66Bg6bBIO1WxxgvMa4jWgQ/edit
https://docs.google.com/document/d/1Cqm8apDJ8PrnkwB4Ndluv66Bg6bBIO1WxxgvMa4jWgQ/edit
http://creativecommons.org/licenses/by-nc-sa/4.0/

m How elements are formed
m The Sun, an Engine of Nuclear Energy
m Big Think: Where do all of the elements come
from?
o Summary Template

3
(50 mins)

EQ: How can we predict if an element is stable or unstable?
Phenomenon: Some isotopes spontaneously decay.

e TS3 Teacher notes

e Students practice predicting nuclear reaction outcomes with

Band of Stability Practice problems (also available on GoFormative,
code: 6SHD3N) and Fission vs. Fusion.

e Career Learning: Using nuclear reactions for good: Career
profile of a Nuclear Medicine Technologist

o Watch Career Profile - Nuclear Medicine (4 min) on
nuclear medicine technologists

o Review the Nuclear Medicine Technologist career
profile.

o Also check out Medical Dosimetrist Profile, which
requires a few more years of school and pays more
(point out this is a career ladder).

e Check out the Most Radioactive Places on Earth (11 min)

Additional Band

of Stabilit
Practice

problems

Fission vs.
Eusion

SEP: Developing a
model

CCC: Energy and
Matter / Stability and
Change

Students use models
of reactions with
chemical symbols to
predict outcomes of
nuclear reactions.

Use formative probe
to assess student

learning.

4
(90 mins)

EQ: Which type of nuclear reaction occurs in nuclear power plants?
Phenomenon: There are different types of nuclear reactions that
impact our lives in different ways.

e TS 4 Teacher Notes

Nuclear Reactions-

HW: talk to family
members about
nuclear power or
radioactive
waste, bring
stories back to
class to share.

SEP: Developing a
model

CCC: Energy and
Matter / Stability and
Change

Students sort cards by
reaction type,
symbolize reaction
types, and write
reaction descriptions
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https://www.sciencelearn.org.nz/resources/1727-how-elements-are-formed
https://drive.google.com/open?id=1_RdEwQ_0d7BaD3Bgur_x9PPNVdMJzSdG
https://bigthink.com/surprising-science/origin-elements?rebelltitem=6#rebelltitem6
https://bigthink.com/surprising-science/origin-elements?rebelltitem=6#rebelltitem6
https://docs.google.com/document/d/1IzIoALv_04ooSICI2y6C5zrgJiFGgsBJtj-9Pa2pH7Y/edit?usp=sharing
https://docs.google.com/document/d/1qYk4DmTvP6ankjbjX1qzlRbbtmVkuDmZTKBKkEGlQ5w/edit?usp=sharing
https://drive.google.com/file/d/1_5OD0Ttryix9vY4Y8h0NFBemzhn4d3-2/view?usp=sharing
https://drive.google.com/open?id=1OUkHp1dX2QjEx2hElrPqEtdkJCDN0kkR
https://www.youtube.com/watch?v=XcaChXkQmbM
https://explorehealthcareers.org/career/allied-health-professions/nuclear-medicine-technologist/
https://explorehealthcareers.org/career/allied-health-professions/medical-dosimetrist/
https://www.youtube.com/watch?v=TRL7o2kPqw0
https://drive.google.com/open?id=1YxsGX-BrSk6GrUjD3k2bKHcUGBSjtsBC
https://drive.google.com/open?id=1YxsGX-BrSk6GrUjD3k2bKHcUGBSjtsBC
https://drive.google.com/open?id=1YxsGX-BrSk6GrUjD3k2bKHcUGBSjtsBC
https://drive.google.com/open?id=1YxsGX-BrSk6GrUjD3k2bKHcUGBSjtsBC
https://drive.google.com/file/d/1lG6hgOMk9cH0sKvn_i1v3HTgHzL10UCc/view?usp=sharing
https://drive.google.com/file/d/1lG6hgOMk9cH0sKvn_i1v3HTgHzL10UCc/view?usp=sharing
https://drive.google.com/open?id=1kC9BYj80uVMBwhMJAaWhOhC_S4hHYRkeX6BdTc8pdFA
https://docs.google.com/document/d/10wY4gIPyPKme6rf6AmL0mht-29YuHIMm0MFRxpWAwoA/edit?usp=sharing
http://creativecommons.org/licenses/by-nc-sa/4.0/

e Play video: Nuclear Energy Explained - how does it work? (5
min)

e Nuclear power and types of radiation slides
o students work through interactive notebook and sort
types of radiation _from this spreadsheet
o students work through Marie Curie’s lab (Click on
Tutorial at the top to watch an instructional video)

e Additional optional Review alpha and beta decay as well as
fission with Phet Demonstrations on the teacher computer
(does not work with chromebook) (10 min)

Nuclear Decay
Guided Inquir

Stable vs
Unstable
Practice

Explore a

nd Explain

(60-90
mins)

EQ: Is nuclear waste safe?
Phenomenon: Nuclear processes leave behind nuclear waste.

e TS 5 Teacher Notes

e Warm-up: Nuclear reactions formative probe (practice
concepts from task set 3)

e Half Life Patterns L ab Teacher Slides and Student Slides

o Half Life Student Lab Template

o Data discussion template for half life
o link to dice simulator (see teacher notes for video

demonstration of how this works)

o For the lab, students analyze data, determine the
pattern, conduct a data discussions/board meeting,
and write a conclusion.

Finish Half Life
Student Lab

Template

and

Ways to Solve
for Half Life

Practice
Problems with
examples for

students to follow

and/or

Half Life Practice
(Both are pdfs)

SEP: Developing a
model / Analyzing
Data / Constructing
an Explanation
CCC: Scale,
proportion and
quantity

Students analyze
fossil isotope data to
develop the
exponential decay
equation.

Students construct an
explanation of why
this equation helps us
date fossils as well as
earth’s ancient
materials.

Students turn in
inquiry lab report.

Elaborate and Evaluate

6

EQ: Should we, as a global society, continue to develop nuclear
technology?

(2-3 days)

Study for test
and/or finish
project/ writing

SEP: Arguing from
evidence

Students develop an
argument in favor of
nuclear power or
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https://www.youtube.com/watch?v=rcOFV4y5z8c
https://docs.google.com/presentation/d/1EFwS_ymBYNucSW8KVJZGtuEE0Sxggm8YZqtZYwNokWU/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1Y166OIVoVjduEhAs6YWaaITZW2x7evN2JbLInNbCa-c/edit?usp=sharing
http://tinyurl.com/ydekymxd
https://phet.colorado.edu/en/simulation/alpha-decay
https://phet.colorado.edu/en/simulation/legacy/beta-decay
https://phet.colorado.edu/en/simulation/legacy/nuclear-fission
https://drive.google.com/file/d/1nCHB5Z_i2RxTQxlxPQSQqePNDen5XkTJ/view?usp=sharing
https://drive.google.com/file/d/1nCHB5Z_i2RxTQxlxPQSQqePNDen5XkTJ/view?usp=sharing
https://drive.google.com/file/d/1_5OD0Ttryix9vY4Y8h0NFBemzhn4d3-2/view?usp=sharing
https://drive.google.com/file/d/1_5OD0Ttryix9vY4Y8h0NFBemzhn4d3-2/view?usp=sharing
https://drive.google.com/file/d/1_5OD0Ttryix9vY4Y8h0NFBemzhn4d3-2/view?usp=sharing
https://docs.google.com/document/d/1Wq2HSkk6Vpw9NCBEnX1e0_VCeYMqw8eVfDZYyQiLf5s/edit?usp=sharing
https://drive.google.com/open?id=1kC9BYj80uVMBwhMJAaWhOhC_S4hHYRkeX6BdTc8pdFA
https://docs.google.com/presentation/d/1Hpqrf9jvmE5hDZWb5GaG0yC4O78DjwF2V_mSpfZlAUE/edit?usp=sharing
https://docs.google.com/document/d/1IQ4cJonHB5NL_7b1NoOSRhEuQMX_umlO0lfN2OuFhME/edit?usp=sharing
https://docs.google.com/document/d/1IQ4cJonHB5NL_7b1NoOSRhEuQMX_umlO0lfN2OuFhME/edit?usp=sharing
https://docs.google.com/document/d/1ZwZMCt0QM_AbkxbBkoNRPwAZ4Gnif_QiNmyvjroms60/edit?usp=sharing
https://www.math.ksu.edu/~albin/teaching/math340/labs/01_dice_decay.html
https://docs.google.com/document/d/1IQ4cJonHB5NL_7b1NoOSRhEuQMX_umlO0lfN2OuFhME/edit?usp=sharing
https://docs.google.com/document/d/1IQ4cJonHB5NL_7b1NoOSRhEuQMX_umlO0lfN2OuFhME/edit?usp=sharing
https://docs.google.com/document/d/1IQ4cJonHB5NL_7b1NoOSRhEuQMX_umlO0lfN2OuFhME/edit?usp=sharing
https://drive.google.com/open?id=1BmOxwhTXC8RBm0djW-lIUaL1j52Y2bSj
https://drive.google.com/open?id=1BmOxwhTXC8RBm0djW-lIUaL1j52Y2bSj
https://drive.google.com/open?id=1BmOxwhTXC8RBm0djW-lIUaL1j52Y2bSj
https://drive.google.com/open?id=1BmOxwhTXC8RBm0djW-lIUaL1j52Y2bSj
https://drive.google.com/open?id=1EnYVXw2Lp8_QK0d3R8alD1xuUzfPmq2o
http://creativecommons.org/licenses/by-nc-sa/4.0/

Phenomenon: Nuclear technologies create radioactive waste, but
they also have positive benefits to society, should we continue to
use and develop these technologies?

e TS 6 Teacher Notes Distance Learning Flash Debate
Process

e Socratic Seminar & Writing assignment: Nuclear Technology:
Good or Bad?.

o Students develop an evidenced-based written
argument that either argues in favor or against the
development and/or use of nuclear technology.

o They can choose between a number of specific
technologies/questions to investigate.

o There are a variety of articles and videos on this
document that the students can use to support their
arguments.

o This assignment will prepare them to participate in a
Socratic seminar or Flash Debate (see teacher notes
linked above)

o Flash Debate Student Template
o Student support and peer review document

e Consider doing a joint project with social studies on nuclear
weapons and power.

e Culminating Experience Hanford Socratic Seminar resources

assignment that
summarizes
Socratic Seminar
discussion, etc.

CCC: Scale,
proportion and
quantity / Energy
and matter

against nuclear power
using evidence from a
variety of sources.
Student addresses the
other side of the
argument and
effectively critiques it
with evidence.

7
(optional
TS, only

watch
video if
short on

time,
60 mins)

EQ - How old is the Earth?
Phenomena - We can use the decay of elements to help us
determine the age of the Earth.

e Watch “How do we know Earth is 4.6 Billion Years OId?”.
o Connect this article to what we found out about
dating fossils.
o Conclusion: We use the decay of different elements
and isotopes to date rocks/fossils of varying ages.

SEP: Constructing
an explanation

CCC: Energy and
matter / Stability and
change
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https://docs.google.com/document/d/1bagce_CCYK8dNOKoQJMjCtfP1__yOTAt/edit
https://docs.google.com/document/d/1bagce_CCYK8dNOKoQJMjCtfP1__yOTAt/edit
https://drive.google.com/open?id=1ksD74YTKLS0dF7raOb-O62YwBNPTdfA7-jXtBXPs4-w
https://drive.google.com/open?id=1ksD74YTKLS0dF7raOb-O62YwBNPTdfA7-jXtBXPs4-w
https://docs.google.com/document/d/1UxXVh3OSVoQdmHWNWNAZbJjz3ftkI_QByC1tUc7ZmHE/edit?usp=sharing
https://docs.google.com/document/d/1qGVOxvLvCOqsfTxqG4fu6qsX9PJ-sgwokZLGyV8NxzA/edit?usp=sharing
https://drive.google.com/open?id=1NsW_1MDFBKvxmo1wqBM6c5UGl2MAOxdl
https://www.smithsonianmag.com/smart-news/how-do-we-know-earth-46-billion-years-old-180951483/
http://creativecommons.org/licenses/by-nc-sa/4.0/

The elements with the longer half-lifes are used to
date the oldest rocks (from Earth’s beginning).

e And/or do this CER on the Age of the Earth “Unraveling
Earth’s History,”

o In this activity, students read about planetary
formation and how we determine the age of various
solar system objects using radiometric dating.

o Students then graph data from Mars, a meteorite, the
Moon, and Earth to write a CER on when those
bodies formed.

Unit Test
e See the Unit 3 Test Bank in the restricted teachers folder.
e Example for assessment options beyond standard test:
o Collection of Evidence (COE) rubric and COE slides
m Students make a copy of the slides and
demonstrate their understanding of unit
(1 day) concepts and science practices using the
various slide templates provided in the slides
masters.
e Return to the opener Jamboard [Template (make a copy of
the Jamboard for each class period)] to review content

Science and Engineering Practice Look Fors:

Practice Grades 9-12 Science and Engineering Practice “Look Fors”

Practice 1a: e Ask questions:

Asking o that arise from careful observation of phenomena, or unexpected results, to clarify and/or seek additional information.
Questions o that arise from examining models or a theory, to clarify and/or seek additional information and relationships.
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https://drive.google.com/open?id=1lT_z7iuZsp4xVoYYThUFrkHa1LJv72LDWap1eOXpi1E
https://drive.google.com/open?id=1lT_z7iuZsp4xVoYYThUFrkHa1LJv72LDWap1eOXpi1E
https://docs.google.com/document/d/1HhehWuhDvzTYOPG-CmyiciIJ7-QqQYs-CDrnJcSl1N0/edit?usp=sharing
https://docs.google.com/presentation/d/1mzmx3nrIUAz4seHmsV8jm_GOetvNPb-j_e6ahupyQ0c/template/preview
https://jamboard.google.com/d/1AqpkuhwSGyVRz6xi6ez8Vmwh9qabBXVxgCDM-MXf7Ls/viewer?f=0
http://creativecommons.org/licenses/by-nc-sa/4.0/

o to determine relationships, including quantitative relationships, between independent and dependent variables.

o to clarify and refine a model, an explanation, or an engineering problem.
Evaluate a question to determine if it is testable and relevant.
Ask questions that can be investigated within the scope of the school laboratory, research facilities, or field (e.g., outdoor
environment) with available resources and, when appropriate, frame a hypothesis based on a model or theory.
Ask and/or evaluate questions that challenge the premise(s) of an argument, the interpretation of a data set, or the suitability
of a design

Practice 2:
Developing and
Using Models

Evaluate merits and limitations of two different models of the same proposed tool, process, mechanism, or system in order to
select or revise a model that best fits the evidence or design criteria.

Design a test of a model to ascertain its reliability.

Develop, revise, and/or use a model based on evidence to illustrate and/or predict the relationships between systems or
between components of a system.

Develop and/or use multiple types of models to provide mechanistic accounts and/or predict phenomena, and move flexibly
between model types based on merits and limitations.

Develop a complex model that allows for manipulation and testing of a proposed process or system.

Develop and/or use a model (including mathematical and computational) to generate data to support explanations, predict
phenomena, analyze systems, and/or solve problems.

Practice 4:
Analyzing and
Interpreting
Data

Analyze data using tools, technologies, and/or models (e.g., computational, mathematical) in order to make valid and reliable
scientific claims or determine an optimal design solution.

Apply concepts of statistics and probability (including determining function fits to data, slope, intercept, and correlation
coefficient for linear fits) to scientific and engineering questions and problems, using digital tools when feasible.

Consider limitations of data analysis (e.g., measurement error, sample selection) when analyzing and interpreting data.
Compare and contrast various types of data sets (e.g., self-generated, archival) to examine consistency of measurements
and observations.

Evaluate the impact of new data on a working explanation and/or model of a proposed process or system. Analyze data to
identify design features or characteristics of the components of a proposed process or system to optimize it relative to criteria
for success.

Practice 6a:
Constructing
Explanations

Make a claim regarding the relationship between independent and dependent variables.

Construct and revise an explanation based on reliable and varied evidence to describe the natural world and its laws.
Apply scientific ideas, principles and/or evidence to explain phenomena and solve design problems, taking into account
possible unanticipated effects.

Apply scientific reasoning to link evidence to claims and assess the extent to which the reasoning and data support the
conclusion.
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Practice 7:
Engaging in
Argument from
Evidence

Compare and evaluate competing arguments or design solutions in light of currently accepted explanations, new evidence,
limitations, constraints, and ethical issues to determine the merits of arguments.

Respectfully provide and/or receive critiques on scientific arguments by probing reasoning and evidence, challenging ideas
and conclusions, responding thoughtfully to diverse perspectives, and determining additional information required to resolve
contradictions.

Construct, use, and/or present oral and written claims and arguments or counter-arguments based on data and evidence
about the natural world or effectiveness of a design solution that reflects scientific knowledge and student-generated
evidence.

Evaluate competing design solutions to a real-world problem based on scientific ideas and principles, empirical evidence,
and/or logical arguments regarding relevant factors (economic, societal, environmental, ethical considerations).

Practice 8:
Obtaining,
Evaluating, and
Communicating
Information

Critically read scientific literature adapted for classroom use to determine the central ideas or conclusions and/or to obtain
scientific and/or technical information to summarize complex evidence, concepts, processes, or information presented in a
text by paraphrasing them in simpler but still accurate terms.

Compare, integrate and evaluate sources of information presented in different media or formats (e.g., visually, quantitatively)
as well as in words in order to address a scientific question or solve a problem.

Gather, read, and evaluate scientific and/or technical information from multiple authoritative sources, assessing the evidence
and usefulness of each source. Evaluate the validity and reliability of and/or synthesize multiple claims, methods, and/or
designs that appear in scientific and technical texts or media reports, verifying the data when possible.

Communicate scientific and/or technical information or ideas (e.g. about phenomena and/or the process of development and
the design and performance of a proposed process or system) in multiple formats (including orally, graphically, textually, and
mathematically).

Other Unit Resources
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