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Instructional Tools 
 
In this packet you will find a set of instructional supports for science materials.  These documents 
represent the work-in-progress of teachers in the Assessing with Learning Progressions in Science 
Project, a Math Science Partnership through the Northwest Educational Service District in Washington 
State.  While we encourage others to use the materials, please know the power of these tools lies in the 
collaborative discussion and analysis that occurs during their creation.  We strongly suggest that anyone 
utilizing these tools make them your own, adjusting them to fit your teaching context and district 
priorities. Professional development tools to aid you in this process are available on the ALPS project 
web page www.nwesd.org/nwalps.  For access to editable versions of these documents please contact 
Nancy Menard nmenard@nwesd.org.  
 
 

Overview of the Tools (not every unit tool-set will include all of these tools) 
 
Unit Overview 
 
The unit overview grid lays out learning targets or important scientific ideas from Washington State 
Standards for each investigation in the module and clarifies the success criteria for each learning target. 
It also details the formative assessments that have been designed to assess each target in the 
investigation. 
 
Learning Progressions 
 
A learning progression is a graphical representation of the path students take toward mastery of a 
science “big idea”.  The ALPS Learning Progression documents include a description of an important big 
idea from the Washington State Science Learning Standards and the progression of building-block 
learning targets that students master on their way toward an understanding of that big idea.  For each 
building-block learning target the student success criteria is identified and one or more formative 
assessment tasks to elicit evidence of student understanding are suggested. 
 
Formative Assessment Tasks 
 
The suggested formative assessment tasks are examples of tools used by the teachers in the ALPS 
project to gather evidence of student understanding.  The Assessment Task Cover Sheet details each 
assessment and gives administration tips and suggestions for instructional adjustments based on some 
of the common student struggles they encountered. 
 
Student Work Samples 
 
Selected student work samples from students in ALPS classrooms give a picture of the range of student 
responses gathered from sample formative assessments.  The Student Work Sample Cover Sheet 
describes the student work samples and the teacher’s interpretation of student understanding. 

http://creativecommons.org/licenses/by/4.0/
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Landforms Unit Overview  
Lesson Learning Targets & Success Criteria Assessment 

Prior 
Learning 

P
re

re
q

u
is

it
e

 
Lesson to be taught before starting the kit:  

 I can… use scale to show the size and shape 
relationships between different objects.  

 
 I can…use directionality to identify placement 

of objects.  
 

See additional lesson on scale and directionality called:  “Introduction to 
scale”   

Investigation 
1  
Part 1 

M
o

d
el

s 

A model is not exactly the same as the thing being 
represented  

 
 I can… evaluate the differences between the model 

and the object or process that it represents 

Create a Venn Diagram comparing a model and the object it represents. 
 
 

Investigation 
1 
Part 2 

M
o

d
el

s 

Models and maps are ways of representing 
landforms and human structures. 

 
 I can… explain how the model or map can be used 

to understand the system. 

Identify the system represented by a map or model, and then give an 
example of a situation where a map or model would be useful. Explain your 
thinking 
 
 

Design  
Challenge 

En
gi

n
ee

ri
n

g 

A model is a simplified representation of an object, 
event, or system in the natural world. 
 

 I can…use scale and directionality in my 
school ground model. 

 

 

 

P
re

re
q

u
is

it
e Intentionally pre-teach lesson vocabulary: 

 
deposition, sediment, basin, channel, meander, 
landform, canyon, delta, plateau, erosion 
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Lesson Learning Targets & Success Criteria Assessment 
Investigation 
2 
Part 1 

Ea
rt

h
 

M
at

e
ri

al
s Erosion is the movement of earth by various natural 

processes. 
 

I can…define erosion and the major forces that 
cause it. 

Use the Frayer Model (definition, characteristics, examples, non-examples, 
center circle contains erosion) 
 

Use before  
Investigation 
2 Part 2 

Su
p

p
le

m
en

ta
l 

Le
ar

n
in

g 

Supplement with a video on erosion and 
weathering.  
 
Video Suggestions: Bill Nye: Weathering, Discovery 
Ed or Brain Pop 

Use word sort activity called:  
“Weathering, Erosion, Deposition Sorting Activity”-Not in FOSS kit 

Investigation 
2 
Part 2 

Ea
rt

h
 M

at
e

ri
al

s Weathering is the breaking down of rock caused by 
various physical processes..  
 
I can…describe weathering and give examples of 
different causes of weathering. 

T/F/Justification 
 
1. Water can break rocks apart. (T) 
2. Wind can’t damage rocks. (F) 
3. Weathering process is about rocks not sand. (F) 
4. Weathering creates new soil. (T) 
 

Investigation 
2 
Part 3 

Ea
rt

h
 M

at
e

ri
al

s Soils are formed by weathering, erosion, decaying 
of matter and deposition 
 

 I can…explain how soil is formed and describe its 
composition. 

 

Concept Cartoon: What is soil made of?  
Which child do you agree with? Explain why. 
1. Soil is made up of dirt. 
2. Soil is made up of rocks, pebbles, sand, and clay. 
3. Soil= salt+oil. 
4. Soil is made up of animal waste. 
 

Investigation 
2 
Part 2 

Ea
rt

h
 

M
at

e
ri

al
s 

Erosion plays an important role in the formation of 
soil and landforms.  
 

 I can…identify examples that show change in 
landforms and soil due to erosion.  

 

Use the unlabeled landform map from the landforms journal cover to label 
and/or draw in two examples of landforms and two examples of change in 
soil. 
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Lesson Learning Targets & Success Criteria Assessment 
Design 
Challenge 

En
gi

n
ee

ri
n

g 

Erosion can affect ecosystems.  (4-5 ES2F) 
Systems: A system can be analyzed by the study 
of its subsystems and larger more inclusive 
systems. (4-5 SYSA,B,C,D) 
  

 I can… represent a model of how erosion 
affects an ecosystem and make 
modifications to optimize their design to 
save the town from the river flow.  

 

 

P
re

re
q

u
is

it
e  I can…identify the parts and functions of simple 

systems.  
 

 I can…identify the input and outputs  

Use the supplemental lessons:  
 

1. “System of a Dum Dum”  
2. “System of a Pencil”  

Investigation 
3 
Part 1 

Sy
st

em
s 

Systems contain subsystems that contribute to their 
functionality 
 

 I can… describe how parts of a system interact.  
 

Sketch a stream table system. Label its subsystems (parts), and explain how 
they interact with the whole system. 
 

Investigation 
3 
Part 2 

Sy
st

em
s 

Change in a system input may change output of a 
system. 
 

 I can…describe the effect on a system if the input is 
changed. 
 

1. T-Table with input and output of stream table: 
Input  Output 
1.  1. 

2.        2. 
 
2 .What differences did you observe in landforms when the slope was 
changed?  

Investigation 
3 
Part 3 

Sy
st

em
s 

Erosion can affect ecosystems. 
 

 I can… predict how erosion may affect an 
ecosystem.  
 

1.Investigation 3: I-check , pg. 4 (4 locations to build a house) 
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Lesson Learning Targets & Success Criteria Assessment 
Investigation 
4 
Part 1 

M
o

d
el

s 

Topographical maps are two-dimensional 
representations of three-dimensional surfaces. 
 

 I can…demonstrate/show the relationship between 
the 2D map and the 3D object. 
 

1. Walk around and ask kids to show you how the mountain relates to the 
topographic map. 
 

Investigation 
4 
Parts 1-3 

M
o

d
el

s 
Topographical maps show contour lines, which 
represent shape and elevation of the land. 
 

 I can…use contour lines to identify elevations and 
the shape of the land. 
 

Investigation 4 I-check page 1 and 3, modify 31A by whiting out the letter A in 
the response section. 
 

Investigation  
5 
Part 1-3 

M
o

d
el

s 

Topographical maps show contour lines, which 
represent shape and elevation of the land on a map.  
 

 I can….look at contour lines on a map to 
identify elevations, earth features and the 
shape of the land.  

FOSS Embedded Assessment:  
Investigation 5: Student sheet pages 21-24 
(Choose one) 
Pg. 21-Mount Shasta Questions 
Pg. 22-Bird’s Eye View 
Pg. 23- Death Valley Questions 
Pg. 24-Grand Canyon Questions 
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Prerequisite Skills: 

Understanding of: Scale, 
directionality and birds 
eye view (Use Inv. 5, Part 
2 Steps 1-2 but omit 
model) 

 

 

        

 

 

 

 

 

 

 

  

 

 

 

 

 

                   

 

 

 

Learning Progression 1   
FOSS Landforms:  Investigation 1, 4, & 5 Models 

Big Idea: 
 

A model is a simplified 
representation of an 
object, event, or system 
in the natural world. 
        4-5 INQF 

Success Criteria: 
I can… evaluate the 

differences between the 

model and the object or 

process that it represents 

 
Formative Assessment: 
Create a Venn Diagram 
comparing a model and the 
object it represents. 

FA1A 

Success Criteria: 
I can… explain how the 

model or map can be used 

to understand the system. 

 
 
Formative Assessment: 
Identify the system 
represented by a map or 
model, and then give an 
example of a situation 
where a map or model 
would be useful. Explain 
your thinking. 
 

FA1B 

 

Success Criteria: 
I can…demonstrate/show 

the relationship between 

the 2D map and the 3D 

object. 

 

Formative Assessment: 
1. Walk around and ask kids 

to show you how the 

mountain relates to the 

topographic map. 

FA1C 

Success Criteria: 
I can…use contour lines to 

identify elevations and the 

shape of the land. 

I can….look at contour lines 
on a map to identify 
elevations, earth features 
and the shape of the land. 

 
Formative Assessment: 
Investigation 4 I-check page 
1 and 3, modify 31A by 
whiting out the letter A in 
the response section. 
 

FA1D 

Investigation 5-Foss kit 
Topographic Map 
Questions 

FA1E 

Learning Target 1: 

A model is not exactly 

the same as the thing 

being represented. 

4-5 INQF 

Inv. 1, Part 1 

1 Session 

 

 

Learning Target 2: 

Models and maps are 

ways of representing 

landforms and human 

structures. 

   4-5 INQF 

   Inv. 1, Part 2  

  1 Session 

 

 

Learning Target 4: 

Topographical maps 

show contour lines, 

which represent 

shape and elevation 

of the land. 

Inv. 4, Parts 1-3 

3 Sessions 

 

Inv. 5, Parts 1-3 

3 sessions 

 

Learning Target 3: 

Topographical maps 

are two-dimensional 

representations of 

three-dimensional 

surfaces. 

Inv. 4, Part 1  

1 Session 



 

LANDFORMS 
Big Idea:  A model is a simplified representation of an object, event, or system in the natural world. 
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Formative Assessment Task Cover Sheet 
 

Learning Target #1 

Assessment Task Details Teacher Background 

Brief Description of the Assessment 
Task:  Create a Venn Diagram 
comparing a model and the object it 
represents 
 

Administration Tips: Investigation 1 Part 1 
 
 
Suggestions for Instructional Adjustments: Start a model 
museum so that kids have many examples of various models 
and how they relate to what they represent. Learning Target: A model is not 

exactly the same as the thing being 
represented 
 

Success Criteria:  I can… evaluate the 
differences between the model and 
the object or process that it 
represents 
 
 

Student Task Sheet Included: yes 
Student Work Samples Included: no 

 
 

Learning Target #2 

Assessment Task Details Teacher Background 

Brief Description of the Assessment 
Task:  Identify the system 
represented by a map or model, and 
then give an example of a situation 
where a map or model would be 
useful. Explain your thinking. 
 

Administration Tips: Investigation 1 Part 2 
 
 
    

Learning Target: Models and maps 
are ways of representing landforms 
and human structures. 
 

Success Criteria:  I can… explain how 
the model or map can be used to 
understand the system. 
 
 

Student Task Sheet Included: yes 
Student Work Samples Included: yes 
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Learning Target #3 

Assessment Task Details Teacher Background 

Brief Description of the Assessment 
Task:  Walk around and ask kids to 
show you how the mountain relates 
to the topographic map. 

Administration Tips: Investigation 4 Part 1 
 
 
   

Learning Target: Topographical maps 
are two-dimensional representations 
of three-dimensional surfaces. 
 

Success Criteria:  
 I can…demonstrate/show the 
relationship between the 2D map and 
the 3D object. 
 
 

Student Task Sheet Included: yes 
Student Work Samples Included: no 

 
 

Learning Target #4 

Assessment Task Details Teacher Background 

Brief Description of the Assessment 
Task:  Using FA4B kids analyze 
contour lines. 
 

Administration Tips:  
 
Investigation 4 Parts 1-3 
 
Investigation 5 Parts 1-3 
 
 
   

Learning Target: Topographical maps 
show contour lines, which represent 
shape and elevation of the land. 
 

Success Criteria:  I can…use contour 
lines to identify elevations and the 
shape of the land. 
 
I can….look at contour lines on a map 
to identify elevations, earth features 
and the shape of the land.  
 

Student Task Sheet Included: yes 
Student Work Samples Included: no 
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systems. 
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Formative Assessment Task Cover Sheet 
 

Learning Target #1, Assessment Task  

Assessment Task Details Teacher Background 

Brief Description of the Assessment 
Task:  Sketch a stream table system. 
Label its subsystems (parts), and 
explain how they interact with the 
whole system. 
 
 

Administration Tips: Investigation 3  Part 1   
 
 
Suggestions for Instructional Adjustments:  Break down other 
systems into subsystems explaining how they contribute to the 
functionality of the system. (Grandfather Clock, Ecosystem, 
Computer, Bicycle, etc.) 
 Learning Target: Systems contain 

subsystems that contribute to their 
functionality. 
 

Success Criteria:  I can… describe how 
parts of a system interact. 
 

Student Task Sheet Included: yes 
Student Work Samples Included: no 
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Name _____________________________________ 

Date ______________________________________ 

Science – Landform Kit    Investigation # 1 

Fill out the Venn Diagram comparing a model and the object it represents. 

Object:__________________        Model____________________ 

http://creativecommons.org/licenses/by/4.0/


 

LANDFORMS 
Big Idea: A model is a simplified representation of an object, event, or system in the natural world. 
 
Target #2, Assessment: Use of Maps and Models 
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Formative Assessment Student Work Cover Sheet 
 

Student Work Description 
 
Sample 1: Student understands that a map is useful for helping you get to where you want to be and a 
model is a convenient substitute for the real thing. This student may overgeneralize how accurate a 
model may be.  
 
 
Sample 2: Student understands cardinal directions and how to put them to use on a map. Student 
understands the difference between a map and a model.  
 
 
Sample 3: Student understands that maps contain marked locations. Student understands that a model 
is the representation of the real thing. 
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Name _____________________________________ 

Date ______________________________________ 

Science – Landform Kit 

Learning Progression #1  - Investigation # 4 

1) Give a situation where a map would be useful. _____________________ 

___________________________________________________________

___________________________________________________________

___________________________________________________________

List at least two reasons why a map is useful in this situation 

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________ 

 

2) Give a situation where a model would be 

useful.____________________________________________________ 

___________________________________________________________

___________________________________________________________

___________________________________________________________

List at least two reasons why a model is useful in this 

situation.___________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________ 
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Teacher Name_____________________________________   Date__________________________________________ 

Science – Landform Kit 

Investigation # 4 

Walk around and ask kids to show you how the mountain relates to the topographic map. 

Kids who grasped the concept Kids who need more explanation 
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Learning Progression 
Materials: Landforms Design Challenge 1                Grade level: 5th Big Idea: 

 
Engineering Design is a 
systematic process for 

solving human problems. 
 
 

Success Criteria: 
I can… identify a problem 

that needs to be solved. 

 
 
 
Formative Assessment: 
DC_1 

Success Criteria: 
I can…identify the limits to 

my problem  

 
 
 
 
Formative Assessment: 
DC_1 

Success Criteria: 
I can…identify information 

to help me solve the 

problem 

 

 

 
Formative Assessment: 
DC_1 
 

Success Criteria: 
I can…list several possible 

solutions to the engineering 

problem.  

 

 

 
 
Formative Assessment: 
DC_1 

Success Criteria: 
I can…work in a team to 

create a solution to an 

engineering problem.  

 

 
 
 
Formative Assessment: 
DC_1 

 

Learning Target: 

Student will be able 

to identify  a problem 

in terms of criteria for 

success.  

 

Learning Target: 

Student will be able 

to identify limits of 

the problem. 

(constraints) 

 

Learning Target: 

Brainstorming 

Generate ideas and 

compare possible 

solution ideas based 

on how well it meets 

criteria and 

constraints.  

Learning Target: 

Communicate results 

verbally or, through 

writing, and/or 

pictures 

 

Later big ideas that 
build on this big idea 
include: 
 

Prerequisite skill: 

 Learning Target: 

Research the problem 

(activate prior 

knowledge, look up 

concepts related to 

the problem) 
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Introduction to Scale 
 
The following activity may be used to introduce 

 Mapping 
 Directionality 
 Bird’s-eye view  
 Scale  

 
Depending on students’ skill level, this activity may introduce scale as a visual concept or 
may introduce the use of measurement and ratio in developing scale. 
 
Materials: 

 Graph paper for each student 
 
Activity: 

 
1. Each student places three to four items on his/her desktop. 

2. Students stand and view desktop from a bird’s-eye view.  

3. Students discuss the relative size of each of the items in comparison to the area of 

the desktop. 

4. On graph paper (no names on papers yet), students draw a scaled down 

representation of the perimeter of their desktop. 

5.  Students locate position of items on desktop by north, east, south, and west, and 

add a compass rose in the margin of the graph paper. 

6. Each student draws a scaled down representation of each item as it appears from 

a bird’s-eye view on the desk. 

7. Teacher collects and redistributes the students’ desk maps. Students walk about 

and identify the desktop shown on the map. Students leave the maps on desks 

and return to own seat. 

8. Hold a class discussion concerning ease of identifying the correct desk. What 

made the desk easy/difficult to identify?   

9. Discuss importance of accurate use of scale and directionality. 

10.  On the back of their map, each student writes, in their own words, a definition of 

scale. 
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Landforms 

Challenge Title: Create a Model of School Grounds 

Targeted Engineering Practices select the engineering practices taught in this challenge 

 Define a simple design problem reflecting a need or a want that includes specified criteria 
for success and constraints on materials, time, or cost. 

 Generate and compare multiple possible solutions to a problem based on how well each is 
likely to meet the criteria and constraints of the problem 

 Plan and carry out fair tests in which variables are controlled and failure points are 
considered to identify aspects of a model or prototype that can be improved. 

Connected Scientific Content Ideas 

 
A model is a simplified representation of an object, event, or system in the natural world. 
 

Description of Student Success Criteria: 

 
At the completion of this task students will be able to: 
 
Students will be able to accurately represent the school yard using scale and directionality in 
their design.  
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LANDFORMS Kit – Investigation 1 
 
 

 
Dear Students, 
 
 Each year, the safety committee meets to find the safest places on our 
school grounds to line up during a fire drill.  I am making a presentation to that 
committee next week.  I need you to help me with a problem.  I need an accurate 
model of our school grounds to show the committee, but I don’t have time to 
create one.   
 In order to create an accurate model, it is important that you carefully 
observe the features of the school grounds.  It is also important that you record 
accurate details and take clear notes. 

Thank you in advance and I look forward to seeing the models you will 
create. 

 
Sincerely, 
 
School Principal 

    
 
TASK I 
Problem: Create a model in the stream table that represents your school grounds. 
 
Available Materials:  You may use half of a stream table, earth materials, craft sticks, and blue 
gram pieces (and whatever additional materials are available in the room or outside). 
 
Criteria for a successful solution to the problem:  Your team will create a model that shows 
the school buildings and school grounds and any playground structures. 
 
Constraints: The model must be built in the stream table.  You can only use the materials 
available in the classroom or that you have collected from the school grounds. 
 
 
 
Background Knowledge: Prior to the design challenge students will need lessons and activities 
on scale, map key, directionality (compass rose), and birds eye view.  
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LANDFORMS Kit – Investigation 1 
 
 
 

Dear Students, 
 
 Your models were very well done and showed me a lot of detail.  
Unfortunately, the stream table models are too difficult for me to carry to the 
meeting.  I need you to transfer your model data to something that is flat and 
easy to carry. 
 
Sincerely, 
 
School Principal 

 
 
TASK II:  
Problem: Transfer your data to some material that is flat and can be easily transported. 
 
Available Materials:   Transparent graph sheets, wipe off markers, scotch tape, and models 
already created in stream tables. 
 
Criteria for a successful solution to the problem:  Your team will draw a map of our school 
grounds.  The school building, playground, and parking lots need to be included on your map.  
Draw your map to scale with a North arrow.  Your map must be clear and easy to read.   
 
Constraints: You need to show the school building, all portables, fences, bus lanes and parent 
pick up lanes, parking lots, sidewalks, and grassy or bark areas and the paved areas of the 
schoolyard.  
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LANDFORMS Kit – Investigation 1 
 
 

Dear Students, 
 
 Your transparency maps were very well done, but the safety committee 
didn’t understand what some of the symbols and areas were.  They need an 
accurate scale map of the school grounds in order to finalize the school safety 
plan.   
 I am anxious to see the maps that you produce. 
 
Sincerely, 
 
School Principal 

 
TASK III:  
Task:  Your team will draw an accurate scale map of the school grounds. 
 
Problem: Draw an accurate scale map of our school grounds. 
 
Available Materials:   Transparencies, stream tables, wipe off markers, paper, pencils, and 
colored pencils. 
 
Criteria for a successful solution to the problem:  Your team will draw a scale map of the 
school grounds with a North arrow and map key included.  Your map must be clear and easy to 
read.   
 
Constraints: You need to show the school building, all portables, fences, bus lanes and parent 
pick up lanes, parking lots, sidewalks, and grassy or bark areas and the paved areas of the 
schoolyard.  

 Your map must be drawn to scale. 

 Use a compass rose to show the cardinal directions   

 You must have a map key to explain your scale and any other symbols or colors 
that you use in your map.   

 Your map needs to be drawn on map grid provided (student sheet #5) 
 
Background Knowledge: Prior to the design challenge review with students scale, map key, 
directionality (compass rose), and birds eye view.  
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Learning Progression 2   
 FOSS Landforms:   Investigation 2  Earth Materials            

Big Idea: 
 

Formation of Earth Materials: 
Earth materials are formed 

by various natural processes. 
 

4-5 ES2B, C, D 

Success Criteria: 
I can…define erosion and the 

major forces that cause it.  

 
Formative Assessment: 
 
Use the Frayer Model 
(definition, characteristics, 
examples, non-examples, 
center circle contains erosion) 
 
FA2A 
 
NOTE: Supplement with video 
on erosion and weathering. 
(eg: Bill Nye, Discovery Ed or 
Brain Pop) 

Success Criteria: 
I can…describe weathering and 

give examples of different 

causes of weathering. 

Formative Assessment: 
T/F/Justification 
 
1. Water can break rocks apart. 

(T) 

2. Wind can’t damage rocks. (F) 

3. Weathering process is about 

rocks not sand. (F) 

4. Weathering creates new soil. 

(T) 

FA2B 

Success Criteria: 
I can…explain how soil is 

formed and describe its 

composition. 

 

Formative Assessment: 
Concept Cartoon: What is 
soil made of?  

Which child do you agree 
with? Explain why. 

1. Soil is made up of dirt. 

2. Soil is made up of rocks, 
pebbles, sand, and clay. 

3. Soil= salt+oil. 

4. Soil is made up of animal 
waste. 

FA2C 

Success Criteria: 
I can…identify examples 

that show change in 

landforms and soil due to 

erosion.  

 

Formative Assessment: 
Use the unlabeled landform 

map from the landforms 

journal cover to label 

and/or draw in two 

examples of landforms and 

two examples of change in 

soil. 

FA2D 

 

Learning Target 2: 

Erosion is the 

movement of earth 

by various natural 

processes. 

 

4-5 ESC2C 

Inv. 2, Part 1 

1 Session 

Learning Target 3: 

Soils are formed by 

weathering, erosion, 

decaying of matter and 

deposition. 

4-5 ESC2D 

Inv. 2, Part 2 

Steps 9-10 

1 Session 

 

Learning Target 4: 

Erosion plays an 

important role in the 

formation of soil and 

landforms.  

4-5 ESC2F 

Inv. 2, Part 2 

Steps 11-14 

1 Session 

 

Learning Target 1: 

Weathering is the 

breaking down of rock 

caused by various 

physical processes. 

4-5 ESC2B 

Inv. 2, Part 2 

Steps 1-8 

1 Session 

 

Prerequisite: 

Introduce students to vocabulary and 

intentionally use through out 

investigations. (See attached 

Investigation 2 vocab. sheet) 
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Big Idea:  Formation of Earth Materials: Earth materials are formed by various natural processes 
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Formative Assessment Task Cover Sheet 
 

Learning Target #1, Assessment Task  

Assessment Task Details Teacher Background 

Brief Description of the Assessment 
Task:  Use the Frayer Model 
(definition, characteristics, examples, 
non-examples, center circle contains 
erosion) 
 

Administration Tips: Investigation 2 Part 1: You will need to 
complete a Frayer Model on another concept first so that 
students understand how to complete a Frayer Model. 
 
 
Suggestions for Instructional Adjustments:  You may want to 
insert a Bill Nye video about erosion before having the kids 
complete the assessment. 

Learning Target: Erosion is the 
movement of earth by various natural 
processes. 
 

Success Criteria:  I can…define 
erosion and the major forces that 
cause it 
 

Student Task Sheet Included: yes 
Student Work Samples Included: no 

 
 

Learning Target #2, Assessment Task  

Assessment Task Details Teacher Background 

Brief Description of the Assessment 
Task:  T/F  Justification 
 
1. Water can break rocks apart. (T) 
2. Wind can’t damage rocks. (F) 
3. Weathering process is about rocks 
not sand. (F) 
4. Weathering creates new soil. (T) 

Administration Tips: Investigation 2 Part 2   As you complete 
part 2 be sure to introduce and explain the term “weathering.”  
 
 
Suggestions for Instructional Adjustments:  Look for additional 
resources about weathering. 

Learning Target: Weathering is the 
breaking down of rock caused by 
various physical processes 

Success Criteria:  I can…describe 
weathering and give examples of 
different causes of weathering. 
 
 

Student Task Sheet Included: yes 
Student Work Samples Included: yes 
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Learning Target #3, Assessment Task  

Assessment Task Details Teacher Background 

Brief Description of the Assessment 
Task:  Concept Cartoon: What is soil 
made of?  
Which child do you agree with? 
Explain why. 
1. Soil is made up of dirt. 
2. Soil is made up of rocks, pebbles, 
sand, and clay. 
3. Soil= salt+oil. 
4. Soil is made up of animal waste 

Administration Tips: Investigation 2 Part 3 You may want the 
children to name or number the figures first so that they can 
properly talk about them in the assessment. 
 
 
    

Learning Target : Soils are formed by 
weathering, erosion, decaying of 
matter and deposition 

Success Criteria:  I can…explain how 
soil is formed and describe its 
composition. 
 

Student Task Sheet Included: yes 
Student Work Samples Included: no 
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Learning Target #4, Assessment Task  

Assessment Task Details Teacher Background 

Brief Description of the Assessment 
Task:  Use the unlabeled landform 
map from the landforms journal 
cover to label and/or draw in two 
examples of landforms and two 
examples of change in soil. 
 

Administration Tips: Investigation 2 Part 3 
 
 
    

Learning Target: Erosion plays an 
important role in the formation of soil 
and landforms.  
 

Success Criteria:  I can…identify 
examples that show change in 
landforms and soil due to erosion 
 
 

Student Task Sheet Included: yes 
Student Work Samples Included: no 
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Name _____________________________________ 

Date ______________________________________ 

Science – Landform Kit        Investigation # 2 

Use the Frayer model below to define Erosion. 
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Big Idea:  Formation of Earth Materials: Earth materials are formed by various natural processes. 

 
Target 2,   Assessment: T/F Justification  
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Formative Assessment Student Work Cover Sheet 
 

Student Work Description 
 
Sample 1: Student understands the weathering process and justifies answer with complete thoughts. 
 
 
Sample 3: Student understands the weathering process and uses correct scientific vocabulary. 
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Name _____________________________________ 

Date ______________________________________ 

Science – Landform Kit    Investigation #2 

Decide whether the statement is True or False and then write a sentence or 

two about why you think this way. 

 

Statement True False Why I think so… 

1. Water can break rocks 
apart.  

   

2. Wind can’t damage 
rocks 

   

3. Weathering process is 
about rocks not sand. 

   

4. Weathering creates 
new soil. 
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Name _____________________________________ 

Date ______________________________________ 

Science – Landform Kit 

Investigation #2 

This teacher is asking his students about an important learning goal from their Landform kit. 

 

 

 

 

 

 

 

 

 

Which student do you agree with? Explain why. 

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________ 

What is soil 

made of? 
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Learning Progression 
Materials: Landform Design Challenge 3             Grade level: 5th Big Idea: 

 
Engineering Design is a 
systematic process fro 

solving human problems. 
 
 

Success Criteria: 
I can… demonstrate ways to 

modify an original design to 

make improvements.  

 
 
 
 
Formative Assessment: 
LF_DC 3 
 

Success Criteria: 
I can…test designs to 

explain which is best. 

 

 

 
Formative Assessment: 
LF_DC 3 
 
 

Success Criteria: 
I can…create a final product 

that best solves the design 

problem and communicate 

the results.  

 

Formative Assessment: 
LF_DC 3 
 

 

Learning Target: 

Scientists test and 

modify original 

designs. 

 

Learning Target: 

Scientists create a 

final product or 

design that solves the 

engineering problem.  

 

Learning Target: 

Scientists plan and 

carry out fair tests to 

identify design 

improvements.  They 

evaluate design to 

determine which is 

best.  
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Landforms 

Challenge Title: Save a Town 

Targeted Engineering Practices select the engineering practices taught in this challenge 

 Define a simple design problem reflecting a need or a want that includes specified criteria 
for success and constraints on materials, time, or cost. 

 Generate and compare multiple possible solutions to a problem based on how well each is 
likely to meet the criteria and constraints of the problem 

 Plan and carry out fair tests in which variables are controlled and failure points are 
considered to identify aspects of a model or prototype that can be improved. 

Connected Scientific Content Ideas 

 

 Erosion can affect ecosystems.  (4-5 ES2F) 

 Systems: A system can be analyzed by the study of its subsystems and larger more 
inclusive systems. (4-5 SYSA,B,C,D) 

 

Description of Student Success Criteria: 

 
At the completion of this task students will be able to: 
 
Students will be able to represent a model of how erosion affects an ecosystem and make 
modifications to optimize their design to save the town from the river flow.  
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Landforms Design Challenge #3: 

Design Brief:  

Problem:  There is a town that is in danger of eroding 

away.  Your challenge is to design a system to protect the 

town from erosion when a water source is introduced to 

the stream table.  

Specifications:   

Criteria:  Using the materials provided, you must protect 

the town from erosion.  

 Materials:  

 Standard Stream-table set-up (see poster) 

 ½ of a 3 X 5 notecard 

 Building materials  

$20 Popsicle sticks 

$10 Blue one gram cubes 

$5 Paper Clips 

$5 Rubber Band 
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Constraints:  You will have a budget of $100 dollars for 

materials.  The town should be placed in the center of 

the earth material and you may not move the town. 

 

Background Research:   You will need to access your 

understanding of how erosion affects landforms.   

Task:  

Day 1: Your team will need to set up a standard stream 

table, brainstorm possible designs, and select materials.  

Then create your first design and test it.   

To test your design, you must pass one liter of water 

through the “flood” water source.  In your teams, 

http://creativecommons.org/licenses/by/4.0/
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observe the results and discuss what went well and what 

did not.  

Day 2: Using your discussions and expertise from day 

one, modify and improve your design so that it does a 

better job of protecting the town.  Observe the results 

and discuss what went well and what did not. 

Day 3: Repeat the steps from Day 2.  Be prepared to 

share your design process with the class discussing what 

went well and what didn’t, and describe your best 

design.      
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Learning Progression 3  
FOSS Landforms:   Investigation 3   

Big Idea: 
 

Systems: A system can 
be analyzed by the 
study of its subsystems 
and larger more 
inclusive systems. 
    4-5 SYSA, B, C, D 

Success Criteria: 
I can… describe how parts 

of a system interact.  

 
 
 
 
Formative Assessment: 
Sketch a stream table 

system. Label its 

subsystems (parts), and 

explain how they interact 

with the whole system. 

 

FA3A 

Success Criteria: 
I can…describe the effect 

on a system if the input is 

changed. 

 
 
 
Formative Assessment: 
1. T-Table with input and 
output of stream table: 
Input  Output 
1.  1. 

2.         2. 
 
2 .What differences did you 
observe in landforms when 
the slope was changed?  
 

FA3B 

 
Success Criteria: 
I can… predict how erosion 

may affect an ecosystem.  

 

 
 
Formative Assessment: 
1.Investigation 3: I-check , 

pg. 4 (4 locations to build a 

house) 

 

FA3C 

 

Learning Target 2: 

Change in a system 

input may change 

output of a system. 

4-5 SYSC 

Inv. 3, Part 2 

1 Session 

 

Learning Target 3: 

Erosion can affect 

ecosystems. 

4-5 SYSD 

4-5 ES2F 

 

Inv. 3, Part 3 

2 Sessions 

 

Later big ideas that build 
on this big idea include: 
 

Technology involves 

changing the natural 

world to meet human 

needs and wants. 

         4-5 APPA 

 

Prerequisite skill: 

Models can be used to 

understand systems.  

NGSS:   Appendix F 

Practice 2 Developing and 

using Models 

To build prior system 

knowledge. Consider 

using the simple system 

activities before teaching 

this Big Idea. *Use the 

Dum Dum and pencil 

simple system activity 

Learning Target 1: 

Systems contain 

subsystems that 

contribute to their 

functionality 

4-5 SYSA, B 

Inv. 3, Part 1 

1 Session 

.  

 

 















 

LANDFORMS 
Big Idea:  Systems: A system can be analyzed by the study of its subsystems and larger more inclusive 
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Formative Assessment Task Cover Sheet 
 

Learning Target #1, Assessment Task  

Assessment Task Details Teacher Background 

Brief Description of the Assessment 
Task:  Sketch a stream table system. 
Label its subsystems (parts), and 
explain how they interact with the 
whole system. 
 
 

Administration Tips: Investigation 3  Part 1   
 
 
Suggestions for Instructional Adjustments:  Break down other 
systems into subsystems explaining how they contribute to the 
functionality of the system. (Grandfather Clock, Ecosystem, 
Computer, Bicycle, etc.) 
 Learning Target: Systems contain 

subsystems that contribute to their 
functionality. 
 

Success Criteria:  I can… describe how 
parts of a system interact. 
 

Student Task Sheet Included: yes 
Student Work Samples Included: no 
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Name _____________________________________ 

Date ______________________________________ 

Science – Landform Kit    Investigation # 3 

 

Sketch a stream table system.  Label its subsystems (parts) and how they 

interact with the whole system. 
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Learning Target #2, Assessment Task  

Assessment Task Details Teacher Background 

Brief Description of the Assessment 
Task:   T-Table with input and output 
of stream table: 
Input  Output 
1.  1. 

2.        2. 
 
2 .What differences did you observe 
in landforms when the slope was 
changed?  
 

Administration Tips: Investigation 3 Part 2 Make sure that you 
talk about what input/outputs are. One example is number 
machines; another example would be a bicycle. 
 
 
    

Learning Target: Change in a system 
input may change output of a system. 
 

Success Criteria:  I can…describe the 
effect on a system if the input is 
changed. 
 
 

Student Task Sheet Included: yes 
Student Work Samples Included: yes 
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Name _____________________________________ 

Date ______________________________________ 

Science – Landform Kit    Investigation # 3 

 

1) Fill out the T-table below with input and outputs of the stream table. 

Input Output 
1) 1) 

2) 2) 

 

2) What differences did you observe in landforms when the slope 

changed? 

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________ 
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Learning Target #3, Assessment Task  

Assessment Task Details Teacher Background 

Brief Description of the Assessment 
Task: Kids are asked to pinpoint the 
best location for a house.  

Administration Tips: Investigation 3 Part 3 
 
 
   

Learning Target : Erosion can affect 
ecosystems 

Success Criteria:  I can… predict how 
erosion may affect an ecosystem.  
 
 

Student Task Sheet Included: yes 
Student Work Samples Included: no 
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Additional Information 
 
*Puppy training pads (available at most pet stores and large department stores) are helpful for 
protecting tables and preventing unwanted spills onto the floor. They are more effective than 
newspaper. These can be used year after year until soiled. 
 
*Having students bring in maps of different places to share during this unit is helpful. 
 
*Before you begin, start surveying resources for videos about weathering, erosion, and deposition. 
 
*Formative Assessment LF_earthmaterials3 
    Student responses: 
 

1.      Dirt is displaced soil. Dirt is the stuff under your fingernails and the mud on your jeans. Soil is 

on the ground. 

2.      Soil is a mixture of mineral and organic materials. It is made up of rocks, pebbles, sand, clay, 

and humus (decomposed plant and animal matter). 

3.      Salt is a naturally occurring mineral element in soil. Oil contaminates soil. 

4.      Animal waste, when decomposed, is a part of soil. 
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Formative Assessment Student Work Cover Sheet 
 

Student Work Description 
 
Sample 1: Student is able to identify the input and output systems in a stream table and they are able to 
give an explanation about the effects of the slope of the table. 
 
 
Sample 2: Student is able to identify the input and output systems in a stream table and they are able to 
give an explanation about the effects of the slope of the table. 
 
Sample 3: Student is able to identify the input and output systems in a stream table and they are able to 
give an explanation about the effects of the slope of the table. 
 

http://creativecommons.org/licenses/by/4.0/

	Landforms
	14_LF_models2SWC
	Landforms
	Landforms
	14_LF_models2
	Landforms
	14 LF_Cover
	14 LF_DC1
	14 LF_DC3
	14 LF_Design_Challenge_1
	14 LF_Design_Challenge_3
	14 LF_EarthmaterialsACS
	14 LF_Introduction to Scale Lesson Plan
	14 LF_Investigation 1,4 & 5 Models
	14 LF_Investigation 2 Earth Materials
	14 LF_Investigation 3 Systems
	14 LF_LearningProgression_Design_Challenge_3
	14 LF_Models ACS
	14 LF_SystemsACS
	14 LF_Unit Overview
	14 LP_LearningProgression_Design_Challenge_1
	14_Instructional tools cover page
	14_LF_Additionalnotes
	14_LF_AnnotatedCartoon_
	14_LF_Bibliography
	14_LF_CountourLineMap.COPYRIGHT.approved
	14_LF_earthmaterials4.COPYRIGHT.approved
	14_LF_Frayer Model
	14_LF_InputoutputSFA
	14_LF_InputOutputsw1
	14_LF_InputOutputsw2
	14_LF_InputOutputsw3
	14_LF_models2SWC
	14_LF_ModelsStudentResponseSheetSS1
	14_LF_ModelsStudentResponseSheetSS2
	14_LF_ModelsStudentResponseSheetSS3
	14_LF_ModelStudentResponseSheet
	14_LF_RiverHousePlacement.COPYRIGHT.approved
	14_LF_StreamtableSystems
	14_LF_systemsACS
	14_LF_TrueFalseStudentWork
	14_LF_TrueFalseStudentWork2
	14_LF_TrueFalseSWC
	14_LF_TrueFalseWeathering
	14_LF_VennDiagrams
	Andrea Hackler - Student Work
	Brandy Schroeder - Student Work
	FREEWeatheringErosionandDepositionSortingActivity,COPYRIGHT APPROVED
	FREEWeatheringErosionandDepositionSortingActivity,COPYRIGHT
	Heather Lee - Student Work
	LF_models3
	LF_systems2SWC
	System of a DumDum
	System of a Pencil


	Student work no names


	Student work Student Growth Reflection

	Button1: 


