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Unit Plan

Unit Overview
Sequence of topics/learning tasks

In this unit, epidemiologists look to answer, "How does the spread of germs help us understand infec�ous diseases?" First, students are
presented with a problem where a large number of students at a school are sick. Students learn about transmission of disease through a
simula�on and compare communicable and non-communicable diseases. Students design, run, and analyze data from an experiment related to
preven�ng the spread of germs. Student groups present ways to prevent the spread of infec�on using evidence from their experiments.
Students inves�gate how the body protects us from these germs to keep us healthy. Bacteria and viruses are introduced as agents of disease,
and students use informa�on learned and pa�ent symptoms to iden�fy the disease agent causing a simulated disease outbreak. Using
epidemiology prac�ces, students deduce a likely source of an infec�on that is spreading through a fic�onal school.
Students then discover how modeling and simula�on provide powerful insight into complex systems. As they engage in building their own
simple computer models, they come to understand the indispensable role computers play in helping scien�sts study systems through modeling
and simula�on, and use this model to be�er explain the illness spreading in the school.

College & Career Anchor Standards
Reading, Wri�ng, Language, Listening, Speaking

Standards

NGSS: Science Performance Expecta�ons
NGSS: Grade 5
5.Ma�er and Energy in Organisms and Ecosystems

Performance Expecta�ons Show Details

✓ 5-LS2-1. Develop a model to describe the movement of ma�er among plants, animals, decomposers, and the environment.
Show Details

Interac�ve version of NGSS
NGSS Resources
© Copyright 2013 Achieve, Inc. All rights reserved.
CSTA: Computer Science Standards (2017)
CSTA: 3–5
Algorithms & Programming

Variables

✓ 1B-AP-09 Create programs that use variables to store and modify data. (P5.2)

Control

✓ 1B-AP-10 Create programs that include sequences, events, loops, and condi�onals. (P5.2)

Modularity

✓ 1B-AP-11 Decompose (break down) problems into smaller, manageable subproblems to facilitate the program development process.
(P3.2)

Program Development

https://region-12.rubiconatlas.org/develop/my-dashboard
http://www.nextgenscience.org/search-standards
https://www.nextgenscience.org/#:~:text=The%20Next%20Generation%20Science%20Standards%20(NGSS)%20are%20K%E2%80%9312,science%20education%20for%20all%20students.


Learning Targets

I can create a model that describes the movement of ma�er among organisms.
I can create programs that use variables to store and modify data.
I can create programs that include sequences, events, loops, and condi�onals.
I can decompose (break down) problems into smaller parts to make programming easier.
I can use others' perspec�ves and considering user preferences when making a program.
I can test and debug (iden�fy and fix) a program.
I can work together with a group during the steps of program development.
I can share my programming choices to improve other programs.

Mathema�cal Prac�ces / Universal Prac�ces Science and Engineering Prac�ce

Essen�al Ques�ons

1. How does the spread of germs help us understand infec�ous
diseases?

Enduring Understandings

1. Scien�sts ask and iden�fy ques�ons to gain knowledge or
solve problems.

2. Scien�sts develop and use models to represent amounts,
rela�onships, rela�ve scales, and/or pa�erns in the natural
and designed world(s).

3. Scien�sts plan and conduct inves�ga�ons collabora�vely to
produce data that serves as evidence used to answer
ques�ons.

4. Scien�sts make predic�ons based on prior experiences.
5. Scien�sts make observa�ons and/or collect data to construct

evidence-based conclusions for natural phenomena.
6. Scien�sts keep and organize all of their work in a scien�fic

notebook.
7. Scien�sts work collabora�vely and communicate their

findings with others.
8. The design process is a step by step method used to guide

people in developing solu�ons to problems.
9. Infec�ous agents, such as bacteria and viruses, can cause

illness and can spread from person to person.
10. The body protects and defends itself from infec�on.
11. Understanding how infec�ous disease spreads in a

popula�on helps medical professionals with preven�on
efforts.

12. Modeling and simula�on allows scien�sts to test a digital
model of a physical system with different parameters to

✓ 1B-AP-13 Use an itera�ve process to plan the development of a program by including others' perspec�ves and considering user
preferences. (P1.1, P5.1)

✓ 1B-AP-15 Test and debug (iden�fy and fix errors) a program or algorithm to ensure it runs as intended.(P6.1, P6.2)

✓ 1B-AP-16 Take on varying roles, with teacher guidance, when collabora�ng with peers during the design, implementa�on, and review
stages of program development. (P2.2)

✓ 1B-AP-17 Describe choices made during program development using code comments, presenta�ons, and demonstra�ons. (P7.2)



understand and predict how the system behaves in the real
world.

13. Computers are essen�al tools for modeling and simula�on
because they can rapidly calculate and display informa�on
about a system.

14. Modulariza�on, breaking problems into subproblems, and
abstrac�on, ignoring details while focusing on common
proper�es, are important steps to take when developing
solu�ons with technology.

15. Compu�ng is a collabora�ve ac�vity that fosters crea�vity
and requires communica�on and teamwork.

16. People use technology to create useful tools that help us
understand the world be�er.

17. Computer programs do not need to be right the first �me.
Tes�ng and fixing things is normal when programming.

Concepts
what students need to know

Recognize that germs can make a person sick.
Recognize that bacteria and viruses are germs.
Describe the various ways germs can be passed from person
to person.
Recognize that bacteria and viruses are microscopic in size
and that they cannot be seen with the naked eye.
Iden�fy the ways that the body protects and defends itself
against infec�on.
Iden�fy behaviors that promote good health.
Organize and collaborate with group members by assigning
roles and taking turns.
Use parameters in a preprogrammed simula�on to
inves�gate the model system, its agents, and the effects of
its parameters.
Decompose a problem and use a predefined set of
commands to write an algorithm that will solve the problem.
Iden�fy parts of a computa�onal solu�on that can be
abstracted and modularized so that they can be reused
mul�ple �mes with different data.
Use variables appropriately as part of a computa�onal
solu�on.
Construct a class of objects with inherited proper�es and
methods to create a variable number of agents in a program.
Implement a loop when appropriate to make a program
repeat a sec�on of code un�l an ending condi�on is reached.
Program actors to respond to both internal and external
event triggers.
Construct a computer program using age-appropriate tools
to model a simple system and to simulate how it works.
Demonstrate persistence in the cycle of tes�ng, finding, and
fixing problems in computer programs.

Skills
what students need to do. Include (DOK).

DEVELOP models
CREATE programs
DECOMPOSE problems strategically
PLAN programs
CONSIDER alternate perspec�ves
TEST programs
DEBUG programs
COLLABORATE with peers
DESIGN programs
IMPLEMENT programs
REVIEW programs
DESCRIBE choices



21st Century Skills Learner Outcomes

Interdisciplinary/Career Connec�ons

Assessments
include: interim & summa�ve assessments, and performance tasks

Infec�on Detec�on CheckForUnderstanding.pdf ✏ 

Infec�on ModelingCheckForUnderstanding.docx ✏ 

Research\Expansion Opportuni�es
include collabora�on with peers

Rubrics & Ar�facts

Rubrics:
See a�ached Science and Engineering Prac�ce Rubrics
Ar�facts:
See a�ached Unit Outlines and Ar�facts

3-5 Sci. and Eng. Prac�ces Rubrics ✏  Unit Outlines:Ar�facts ✏  Unit Outlines:Ar�facts ✏ 

Essen�al Vocabulary

germ
communicable disease
scien�sts
experiment
immune system
bacteria
viruses
infected
suscep�ble
simula�on
anima�on
x-y coordinate
code
loop
variables
solu�ons
modeling

infec�on
contagious
pa�ent zero
scien�fic inquiry process
microorganisms
test
models
computer models
agent
parameter
�lt
stage
pair programming
driver
navigator
events
recover

Technology/Tools/Resources

Tynker

https://drive.google.com/a/region-12.org/file/d/12zuCkSfv_BWpxt-WkGokxnvGJfteoHxM/view?usp=drive_web
https://drive.google.com/a/region-12.org/file/d/136VHQsymM729HG6g2IToQT64eBLXPTVp/view?usp=drive_web
https://drive.google.com/drive/folders/18uUIDDYThZYW79N5jqm-FzU5QdKPfS5I
https://drive.google.com/drive/folders/1Pscpm4VSK_7zXg2YneRJGpm_62blORVz
https://drive.google.com/drive/folders/1PuiWkEEhb39IJllIx-bs3TaG-ogAVlA9


Learning Plan
with forma�ve assessments

Unit Introduc�on Structure:
The unit begins with the viewing of an unit phenomenon. Using the
(Ques�on Formula�on Technique), students generate target
ques�ons for the unit/lesson. Students collect and share
informa�on throughout the experiences toward answering the
ques�on they raised with evidence and a more complete scien�fic
explana�on, using vocabulary and concepts learned throughout the
lesson(s).
Ques�ons raised through the Ques�on Formula�on Technique are
posted, and one overarching Essen�al Ques�on is chosen. This
ques�on is posted on top of a classroom chart (paper copy and
online unit summary document (please place a copy of this file in
the unit Phenomenon Outline Folder)) as a loca�on where
informa�on from the unit can be posted to be later referenced at
the end of the unit while cra�ing a complete response to the unit
EQ.
Unit Phenomenon :
Many kids at school are sick/introduc�on story
Poten�al Unit Essen�al Ques�ons:
How does the spread of germs help us understand infec�ous
diseases?
Session Structure:
Phenomenon Ques�oning Rou�ne : Students set up their
notebooks with a sec�on for what they no�ce, followed
immediately by ques�ons they have raised (using the Ques�on
Formula�on Technique). They fill this sec�on while viewing the
engaging phenomenon for the lesson. (students prac�ce raising
ques�ons and not answering...yet).These generated ques�ons are
shared, and pa�erns and big ideas are discussed from the ques�ons
raised. These pa�erns and big ideas are then condensed into one
lesson target ques�on (or essen�al ques�on) and this ques�on is
posted on the target board.
Explora�on Ac�vity Rou�ne: Students then set up the next sec�on
in their notebook to collect evidence they gather during the
explora�on ac�vity.
If students are designing/conduc�ng an inves�ga�on, they set up
their notebooks to include Materials, Procedure, Data (sample page
below).
Explain Rou�ne: Students use the specific collected evidence and
generalize science concepts in a Claim, Evidence, Reason format to
provide an answer to the target ques�on raised earlier
Elaborate Rou�ne: Students take their understanding from the
lesson and consider how to apply it to the unit essen�al ques�on
and add this insight to the classroom charts (paper copy and online
unit summary document. Students can further extend their
understanding to other novel situa�ons outlined in the specific
lesson plans.

Session 1:
Students complete the Engaging Phenomenon rou�ne outlined
above with: Seven Up game to spread germs described in lesson
Look for: ques�ons related to source of the germs and how they spread
Students complete the Explora�on Ac�vity rou�ne outlined above
with:
Students have passed around "glow germs" and the class will
discuss to determine pa�ent zero
Students use the Explain rou�ne to answer the target ques�on.
Look for: Students use evidence to explain, How could the disease
have been prevented from spreading?

Instruc�onal Strategies

whole group modeling/discussing
individual student explora�on to make sense of learning via
modeling/journaling/reflec�ng
sharing thinking with table partners
whole-group sharing
supported individual development of scien�fic concepts via
one-to-one feedback
whole class discussion
follow along modeling
off-line algorithm prac�ce and crea�on
paired programming
plain-language coding
tes�ng programs to debug and improve
design process to iden�fy a problem, inform solu�on, design
a model, build and test

https://drive.google.com/open?id=1z99DJP5uZ-8Vx7o3UvowIc9Cub2iuKBHZ1aR03XTVH8
https://drive.google.com/open?id=1z99DJP5uZ-8Vx7o3UvowIc9Cub2iuKBHZ1aR03XTVH8
https://docs.google.com/document/d/1nf6ASI2v581iq-oFYv3AvIQNUQ-LSLMuaGu5Jyb3ttA/copy?usp=sharing
https://drive.google.com/drive/u/0/folders/1PuiWkEEhb39IJllIx-bs3TaG-ogAVlA9
https://pltw.read.inkling.com/a/b/dc030d9713b7442dafdd1b0bf1324ee4/p/b2eec8030371443c8f611d9a07ac22de#325b5ff272e4439b9da8d944f2922534
https://drive.google.com/a/region-12.org/file/d/1R_y8Elyql6BbIsF6KhUphtfRlgg89Gzi/view?usp=sharing
https://drive.google.com/open?id=1z99DJP5uZ-8Vx7o3UvowIc9Cub2iuKBHZ1aR03XTVH8
https://drive.google.com/open?id=1z99DJP5uZ-8Vx7o3UvowIc9Cub2iuKBHZ1aR03XTVH8
https://drive.google.com/a/region-12.org/file/d/1RuUNEFEPw-U4j9rTO9DJM7BlSrX9oTka/view?usp=sharing
https://drive.google.com/a/region-12.org/file/d/1RuUNEFEPw-U4j9rTO9DJM7BlSrX9oTka/view?usp=sharing
https://drive.google.com/a/region-12.org/file/d/1RqAxF5CnUsYlvu7uMY3d0_ZsJ4wGXBF6/view?usp=sharing
https://drive.google.com/a/region-12.org/file/d/1R_y8Elyql6BbIsF6KhUphtfRlgg89Gzi/view?usp=sharing
https://drive.google.com/a/region-12.org/file/d/1R_y8Elyql6BbIsF6KhUphtfRlgg89Gzi/view?usp=sharing
https://drive.google.com/a/region-12.org/file/d/1RNhWKGrxc5GUaH15RsB5dtyb696iPliT/view?usp=sharing
https://docs.google.com/document/d/1nf6ASI2v581iq-oFYv3AvIQNUQ-LSLMuaGu5Jyb3ttA/copy?usp=sharing
https://docs.google.com/document/d/1nf6ASI2v581iq-oFYv3AvIQNUQ-LSLMuaGu5Jyb3ttA/copy?usp=sharing


Students complete the Elaborate rou�ne outlined above and can
Extend by: What informa�on will you need to determine more
informa�on about the outbreak at school?
Suppor�ng resource: PLTW ID Ac�vity 1: Germs, Germs
Everywhere

Session 2:
Students complete the Engaging Phenomenon rou�ne outlined
above with:: Hand Scrub
Look for: ques�ons related to why the rou�ne is so specific and
detailed/ reasons behind various steps
Students complete the Explora�on Ac�vity rou�ne outlined above
with:
students design and perform an experiment to collect and then
analyze data to draw conclusions about best hand washing/soap
techniques
Students use the Explain rou�ne to answer the target ques�on.
Look for: Students use evidence to explain, Why do doctors scrub with
such a clear technique?
Students complete the Elaborate rou�ne outlined above and can
Extend by: How could we improve our experiment to test parts of
the hand washing rou�ne we observed?
Suppor�ng resource: PLTW ID Ac�vity 2: Preven�ng the Spread

Session 3:
Students complete the Engaging Phenomenon rou�ne outlined
above with: White Blood Cell Chases Bacteria
Look for: ques�ons related to how the cell moves and what it is doing to
contain the bacteria
Students complete the Explora�on Ac�vity rou�ne outlined above
with: inves�gate the lines of defense your body uses to keep you
healthy
Students use the Explain rou�ne to answer the target ques�on.
Look for: Students use evidence to explain
What is happening before/during and a�er the phenomenon?
Students complete the Elaborate rou�ne outlined above and can
Extend by: Why could symptoms such as swollen lymph nodes or a
fever be a good thing?
Suppor�ng resource: PLTW ID Ac�vity 3: Infec�on Fighters

Session 4:
Students complete the Engaging Phenomenon rou�ne outlined
above with: Precau�ons for Ebola vs. Precau�ons for heart disease
(leading cause of death)
Look for: ques�ons related to why one has so many obvious precau�ons
while one does not
Students complete the Explora�on Ac�vity rou�ne outlined above
with:
Apply new knowledge of communicable diseases and
microorganisms to analyze student interviews, catalog symptoms,
and iden�fy pa�erns, Then use this informa�on to determine what
illness is being spread around school.
Students use the Explain rou�ne to answer the target ques�on.
Look for: Students use evidence to explain, Why do the doctors need
separate precau�ons for various diseases?
Students complete the Elaborate rou�ne outlined above and can
Extend by: Defend why all bacteria is/isn't bad?
Suppor�ng resource: PLTW ID Project: Mystery at School

Session 5:
Design Challenge: Solve the mystery infec�on project

https://pltw.read.inkling.com/a/b/dc030d9713b7442dafdd1b0bf1324ee4/p/b2eec8030371443c8f611d9a07ac22de
https://pltw.read.inkling.com/a/b/dc030d9713b7442dafdd1b0bf1324ee4/p/b2eec8030371443c8f611d9a07ac22de
https://drive.google.com/open?id=1lqbWocSso5nx0p0aqQumMDjxucCd25-u
https://pltw.read.inkling.com/a/b/dc030d9713b7442dafdd1b0bf1324ee4/p/2f64ab6cb7f54507a9f3c31067808ce1
https://drive.google.com/open?id=1rRM4LVqOmu26Ff26m4t2biRFIqT4hXFL
https://pltw.read.inkling.com/a/b/dc030d9713b7442dafdd1b0bf1324ee4/p/12425758f59f4c8eba2ce541679f3b66
https://drive.google.com/open?id=1DcUO3kzMN_DnmjfvyQQ34dKezCeJKjeV
https://drive.google.com/open?id=1H5ASR4ylPWaLtc2TRZRLoCWaSKrR-Mup
https://drive.google.com/open?id=1H5ASR4ylPWaLtc2TRZRLoCWaSKrR-Mup
https://pltw.read.inkling.com/a/b/dc030d9713b7442dafdd1b0bf1324ee4/p/07250a85a55d4b83861b3d0e6230a877


Look for: ques�ons related to source/transmission and preven�on of the
spread
Students complete the Explora�on Ac�vity rou�ne outlined above
with:
how can you evaluate the success of the solu�on?
Students complete the Elaborate rou�ne outlined above and can
Extend by: WHat measures could the school take to prevent the
disease from spreading in the future?
Suppor�ng resource: PLTW ID Problem: Disease Detec�ves

Introduce Unit Design Challenge: Develop a Suscep�ble - infected-
suscep�ble model to inves�gate how hand washing affects the
spread of an illness in a classroom, introduced @ Modeling and
Simula�on Introduc�on

Session 6: PLTW: Ac�vity 1: Simula�on Game
Students inves�gate how computer models can be used to
describe this spread of disease, predict trends, and ul�mately
prevent further spread.

Session 7: PLTW: Ac�vity 2: Virtual Ecosystem
Students explore a computer model built to simulate the
spread of a communicable disease such as the cold or flu.

Session 8: PLTW: Ac�vity 3: Building Computer Models
Students use Tynker to build a game to learn about agents
and rules.

Session 9: PLTW: Project: Playing with Parameters
In this project students learn how to program a model so that
it has parameters, or values that can be changed. Building on
the things they learned while making the dodgeball game in
the previous ac�vity, they build a model of a dinosaur
ecosystem with parameters for predators and food.

Session 10: PLTW: Problem: Simula�ng Infec�ous Diseases
In this problem , students build a program in Tynker™ that
simulates a group of students moving randomly around a
classroom. Some of the students will be sick at the start of
the simula�on. The simula�on will have a hand washing
ra�ng parameter. If the class is very good at washing hands,
the illness will take longer to spread. If the class is bad at
hand washing everyone will get sick quickly.

Unit Culmina�on Structure:
Students review the informa�on collected in their notebooks, wall
chart, and Unit Summary Document adding any new informa�on or
informa�on synthesized throughout to each chart. They use this
informa�on to complete a performance assessment.
Performance Assessment: analyze safety measures being
implemented to stop the spread of a disease
Students use the collected informa�on to name the criteria for
success for the unit design problem (general model a�ached below)
Unit Design problem: design precau�onary measures to a disease

 Unit Phenomenon Summary Doc. Copy ✏ 

 ClaimEvidenceReasoningPosters.pdf ✏ 

 Formula�ng_Science_Ques�ons.pdf ✏ 

 Ques�on Formula�on Technique - Google Docs.pdf ✏ 

https://pltw.read.inkling.com/a/b/dc030d9713b7442dafdd1b0bf1324ee4/p/53f5d1d880c1479bac41099ab16de0b7
https://pltw.read.inkling.com/a/b/54611e761f904923b0f375e1f5ff0731/p/40198cc3c8224130ba5f3ca6153b4da7#b61ea5c650694c52994c7eea814d029d
https://pltw.read.inkling.com/a/b/54611e761f904923b0f375e1f5ff0731/p/40198cc3c8224130ba5f3ca6153b4da7#b61ea5c650694c52994c7eea814d029d
https://pltw.read.inkling.com/a/b/54611e761f904923b0f375e1f5ff0731/p/40198cc3c8224130ba5f3ca6153b4da7
https://pltw.read.inkling.com/a/b/54611e761f904923b0f375e1f5ff0731/p/43fd5b61b1114738bd56c27ad633cfde
https://pltw.read.inkling.com/a/b/54611e761f904923b0f375e1f5ff0731/p/12faee4885694a008548598cc055b760
https://pltw.read.inkling.com/a/b/54611e761f904923b0f375e1f5ff0731/p/db3f79004e2647f89c6ec6065501731a
https://pltw.read.inkling.com/a/b/54611e761f904923b0f375e1f5ff0731/p/bbc6d67491504ebda5617bec6ca462a0
https://drive.google.com/a/region-12.org/file/d/1RWcJxLFw_tXnyMQvAgbs6ZVjJRXaQz2m/view?usp=sharing
https://drive.google.com/a/region-12.org/file/d/1RWcJxLFw_tXnyMQvAgbs6ZVjJRXaQz2m/view?usp=sharing
https://drive.google.com/a/region-12.org/file/d/1RR5F4R5EG0PuySl455iNDEvp-OiwpBzh/view?usp=sharing
https://drive.google.com/a/region-12.org/file/d/1RR5F4R5EG0PuySl455iNDEvp-OiwpBzh/view?usp=sharing
https://docs.google.com/document/d/1nf6ASI2v581iq-oFYv3AvIQNUQ-LSLMuaGu5Jyb3ttA/copy?usp=sharing
https://region-12.rubiconatlas.org/app/files/1370A71F-E417-44F4-A43C-5552578B2420/8256
https://region-12.rubiconatlas.org/app/files/02C07150-4BA7-4441-8417-0CE5695F3F16/8257
https://region-12.rubiconatlas.org/app/files/6CB23804-A4BB-416A-8013-657A1E295C99/8258


 Sample_Success_Criteria.pdf ✏ 

 Science_Target_Board.pdf ✏   Unit_Summary_Poster.pdf ✏ 

 xSample_Notebook_Page.pdf ✏ 

Differen�a�on (with supports)

Tynker Workshop: BasiTynker Workshop: Basi……

Differen�a�on (enrichment)

Coding Puzzles

Sample Student Work/ Exemplars
(Iden�fiable personal informa�on should not be displayed)

See a�achment below for Tynker solu�ons

Grade 5 Coding Examples ✏ 

Addi�onal learning experience
Special assemblies/field trips

https://region-12.rubiconatlas.org/app/files/2A8BD22E-8BAE-4ED6-B642-340B1C80D807/8259
https://region-12.rubiconatlas.org/app/files/B016BCFC-073C-4216-9AB5-F184E1436FC4/8260
https://region-12.rubiconatlas.org/app/files/742C3374-7BE5-417E-BE9B-5FA1F1578CDE/8261
https://region-12.rubiconatlas.org/app/files/6FC5BD66-47DE-4EC7-879F-A8AC45F607F8/8262
https://www.youtube.com/watch?v=x9tTg37AUS8
https://www.tynker.com/dashboard/student/#/courses/puzzles
https://docs.google.com/a/region-12.org/document/d/1DQsak0mWEAQ65jBmLGPNUK9HVvXb2X6cuO0HeHRVWo8/edit?usp=drive_web

