
	

	

Introduction to Assessment  
The Twig Science Assessment System has been developed in partnership with Stanford University’s SCALE team. It is designed to provide a three-
dimensional assessment system that allows teachers to evaluate student attainment of the NGSS three dimensions and Performance Expectations. 
 
The assessment strategies measure students’ knowledge and ability, favoring Performance Tasks over rote memorization and include a rich variety 
of measures such as written assignments, collaborative engineering design challenges and oral presentations.   
 
There are also many quick and easy opportunities to evaluate student progress against the dimensions which are detailed in the Earthquake 
Engineering. Assessment Module Overview provided with this rubric. 
 
Near the start of each module, students complete a Pre-Exploration (diagnostic pre-assessment). Pre-Explorations support teachers and students 
to identify prior knowledge and misconceptions about the dimensions addressed in the module. Teachers are supported to track how students 
address their misconceptions, gaining new understanding as the module unfolds. Additional Pre-Explorations are integrated at strategic points 
through the module where they add most value.   
 
Ongoing Formative Assessment opportunities, sometimes referred to as informal assessments, are woven into each lesson. They are simple to 
implement, require little or no grading, and support teachers in tailoring their instruction to the requirements of the class. They include class 
discussions, constructed responses (written and drawn), self- and peer assessment, and teacher observations. 
 
Summative Performance Tasks are rich and highly engaging activities, designed to allow students to demonstrate their attainment level of the 
Module Performance Expectations. Leveled rubrics are provided to support assessment. They include student sample answers in the form of ‘look 
fors’. Student versions of these rubrics (without the look fors) are provided from Grade 2, to give students a clear understanding of what success 
looks like.   
 
Earthquake Engineering also includes two summative Benchmark Assessments developed in partnership with SCALE. They allow students to apply 
the knowledge and skills gained in this module to new contexts, giving them exposure to the types of assessment items they will face in the Grade 
5 state test.    
  
In addition, a summative Multiple Choice Assessment gives teachers the opportunity to quickly assess student understanding of a range of 
dimensions covered in this module. An extended section C has been designed to engage GATE students. 



	

	

 
Earthquake Engineering Assessment Story 
 
In this module, students solve the Investigative Problem: How do we reduce the damage caused by earthquakes? Using an interactive map, 
students make sense of why earthquakes appear in patterns along plate boundaries, and how those patterns help earthquake engineers plan how 
and where to build. Students are assessed on their ability to analyze data in maps, to identify Earth's features, and to notice patterns where 
earthquakes occur. 
 
Through a series of investigations, students build understanding of how the shape, structure, and properties of materials affect buildings’ ability to 
withstand forces. They use this knowledge to design, build, and test their first earthquake-resistant structures. Students continue to make 
observations and obtain information from physical models, informational texts, and videos, all of which inform their design revisions. 
 
In the final presentation of their engineering designs, students explain how decisions about building characteristics, such as materials’ flexibility, 
shape, and symmetry, address the Module Investigative Problem. Students are assessed on their ability to evaluate multiple design solutions for 
making buildings more earthquake-resistant, and ensuring the solutions meet the design criteria and constraints.  
 

	  



	

	

Designed for the NGSS: Student Progress 
Evidence Chart 
Directions 
1. Review your assigned materials to identify assessments of and for learning. Complete an evidence chart for each identified assessment. 
2. Respond to the prompts or answer the questions in the space provided. 
3. Be prepared to represent your responses visually on a public chart. 

 

Assessment Description 

DQ1L5 TB p. 19

 

Describe the assessment 
(e.g., how many 
questions, presence of 
tables/charts, graphs). 

Purpose of Assessment  
(i.e., peer, self,  formative, 
summative, per/post) 

 

Type of Measure (e.g., 
Performance Task, 
discussion, multiple choice, 
constructed response) 

Note evidence of bias or 
problems with 
accessibility. 

Students complete a 
Pre-Exploration 
(Diagnostic Pre-
Assessment). Seven 
True or False 
statements. One 
constructed 
response.  

 

Pre-assessment Multiple Choice and 
constructed response  

No Bias. Text to 
Speech function 
available for 
students that require 
language support.  

Match among Assessment, Phenomena/Problem, and Three Dimensions 

What phenomenon or problem, if any, are students trying to figure out in this 
assessment? 

What is the 2-3 dimensional learning goal assessed in this task? 

Students are assessing their prior knowledge/misconceptions 
of the phenomenon of earthquakes.  

There is no learning goal assessed in this pre-assessment. It is assessing 
prior knowledge of DCI ESS2-B and CCC-1. 



	

	

 

Assessment Description 

DQ1L1 TE p. 11, DQ1L1 TB p. 4 

 

Describe the assessment 
(e.g., how many 
questions, presence of 
tables/charts, graphs). 

Purpose of Assessment  
(i.e., peer, self,  formative, 
summative, per/post) 

 

Type of Measure (e.g., 
Performance Task, 
discussion, multiple choice, 
constructed response) 

Note evidence of bias or 
problems with 
accessibility. 

Students fill in a KLEW 
chart (Know, Learn, 
Evidence, Wonder) to 
reflect on what they 
already know about 
natural disasters and 
what they wonder 
about. (DQ1L1 TB p. 4)  

 

Self Written Formative 
Assessment 

Free from bias. All 
students able to self-
reflect. Text to Speech 
function available for 
students that require 
language support. 

Match among Assessment, Phenomena/Problem, and Three Dimensions 

What phenomenon or problem, if any, are students trying to figure out in this 
assessment? 

What is the 2-3 dimensional learning goal assessed in this task? 

Students are assessing their prior knowledge of earthquakes, 
tsunamis and volcanoes and the problem of their impact on 
humans. 

Students are defining the problem (SEP-1) of natural hazards (DCI ESS3-B) 
and how earthquakes can change landscapes (CCC-7). 

 
 
 
 
 
 
 
 



	

	

Assessment Description 

DQ1L2 TE p. 19, DQ1L2 TB p. 6 

 

Describe the assessment 
(e.g., how many 
questions, presence of 
tables/charts, graphs). 

Purpose of Assessment  
(i.e., peer, self,  formative, 
summative, per/post) 

 

Type of Measure (e.g., 
Performance Task, 
discussion, multiple choice, 
constructed response) 

Note evidence of bias or 
problems with 
accessibility. 

Students redraw 
their models of 
waves adding more 
detail. They also 
update their written 
explanation 
including more 
information gained 
from discussion and 
analysis. 
 

Formative Constructed response 
(drawn and 
written) 

Free from bias. 
Students able to 
draw or write 
answers. Text to 
Speech function 
available for 
students that 
require language 
support. 

Match among Assessment, Phenomena/Problem, and Three Dimensions 

What phenomenon or problem, if any, are students trying to figure out in this 
assessment? 

What is the 2-3 dimensional learning goal assessed in this task? 

Students are figuring out the phenomenon of how waves in 
water occur and how they spread out. 

Students are using models (SEP-2) to understand the properties of waves 
(DCI PS4.A) and the concepts of Patterns and Energy and Matter (CCC-1, 
CCC-5). 

 
 
 
 



	

	

 

Assessment Description 

DQ1L3 TE p. 25 
 

 

Describe the assessment 
(e.g., how many 
questions, presence of 
tables/charts, graphs). 

Purpose of Assessment  
(i.e., peer, self,  formative, 
summative, per/post) 

 

Type of Measure (e.g., 
Performance Task, 
discussion, multiple choice, 
constructed response) 

Note evidence of bias or 
problems with 
accessibility. 

Students discuss 
with the class their 
observation from 
the investigation 
about the cause and 
effect of waves. 
 

Self and Peer Discussion No Bias. All 
students able to 
offer up their 
observations. 

Match among Assessment, Phenomena/Problem, and Three Dimensions 

What phenomenon or problem, if any, are students trying to figure out in this 
assessment? 

What is the 2-3 dimensional learning goal assessed in this task? 

Students are figuring out where the energy comes from that 
makes waves in the ropes and how and why the size and 
frequency of waves change. 

Students need to carry out an investigation (SEP 3), using CCC-1 and CCC-
2 to understand the properties of waves—amplitude and wavelength 
(PS4.A). 

 
 
 
 



	

	

 
 

Assessment Description 

DQ1L4 TE p. 33, DQ1L4 TB p. 12 

 

Describe the assessment 
(e.g., how many 
questions, presence of 
tables/charts, graphs). 

Purpose of Assessment  
(i.e., peer, self,  formative, 
summative, per/post) 

 

Type of Measure (e.g., 
Performance Task, 
discussion, multiple choice, 
constructed response) 

Note evidence of bias or 
problems with 
accessibility. 

Students draw 
diagrams of what 
large fracture and 
small fracture 
earthquake waves will 
look like, and write an 
explanation for what 
they have drawn. 

 

Formative 
Assessment 

Constructed response 
(drawn and written) 
 

No bias. Text to 
Speech function 
available for students 
that require 
language support. 
Students can draw 
diagrams and write 
explanations if 
appropriate. 

Match among Assessment, Phenomena/Problem, and Three Dimensions 

What phenomenon or problem, if any, are students trying to figure out in this 
assessment? 

What is the 2-3 dimensional learning goal assessed in this task? 

Students are applying what they have learned so far about 
waves in water to earthquake waves. They are figuring out 
what the waves from earthquakes that release small and large 
amounts of energy will look like. They are connecting their 
growing knowledge of waves to the Driving Question: How are 
waves involved in earthquakes? 

They are developing a model of waves (SEP-2) to describe patterns 
(CCC-1) in terms of amplitude and wavelength (PS4.A), and that waves 
cause objects to move (CCC-5). 

 
 
 
 
 



	

	

 

Assessment Description 

DQ6L5 TE p. 204, DQ6L5 TB pp. 100-101 

 

Describe the assessment 
(e.g., how many 
questions, presence of 
tables/charts, graphs). 

Purpose of Assessment  
(i.e., peer, self,  formative, 
summative, per/post) 

 

Type of Measure (e.g., 
Performance Task, 
discussion, multiple choice, 
constructed response) 

Note evidence of bias or 
problems with 
accessibility. 

Students complete the 
final stage of the 
Performance Task as 
they communicate 
information about the 
engineering process in 
visual and oral 
presentations. 

Self and 
summative 

Performance Task 
 

Free from bias. All 
students are able 
to take part in 
this Performance 
Task. 

Match among Assessment, Phenomena/Problem, and Three Dimensions 

What phenomenon or problem, if any, are students trying to figure out in this 
assessment? 

What is the 2-3 dimensional learning goal assessed in this task? 

Students have followed the engineering design process to solve 
the problem of how to reduce the damage caused by 
earthquakes. They have designed and built their own 
earthquake-proof structure and tested it on a shake table. 
After analyzing the tests, they redesigned their structure with 
improvements. Here, they communicate their designs in a 
poster and presentation. They use a rubric to self-assess their 
design and poster, as well as their peers’ work. 

To define a problem that includes specified criteria for success and 
constraints (3-5 ETS1-1), to generate and compare multiple solutions (3-5 
ETS1-2) and then carry out tests to identify aspects of the design that can 
be improved (3-5 ETS1-3). 

 
 
 
 
 
 



	

	

Assessment Description 

TE pp. 88-91 
 

 

Describe the assessment 
(e.g., how many 
questions, presence of 
tables/charts, graphs). 

Purpose of Assessment  
(i.e., peer, self,  formative, 
summative, per/post) 

 

Type of Measure (e.g., 
Performance Task, 
discussion, multiple choice, 
constructed response) 

Note evidence of bias or 
problems with 
accessibility. 

Students analyse the 
data in a series of 
maps of California 
Performance task- 
constructed response 
showing the 
occurrence and 
magnitude of 
earthquakes. 
They complete a series 
of scaffolded 
questions. 

Benchmark 
Assessment: 
Summative 

Performance Task: 
constructed response 

No Bias. Text to 
Speech function 
available for students 
that require language 
support. Questions 
are scaffolded so all 
students will be able 
to demonstrate their 
understanding. 
Rubrics support 
teachers to assess all 
levels of ability. 

Match among Assessment, Phenomena/Problem, and Three Dimensions 

What phenomenon or problem, if any, are students trying to figure out in this 
assessment? 

What is the 2-3 dimensional learning goal assessed in this task? 

Students take on the role of engineers to analyze earthquake 
data in maps to solve the problem of choosing the safest 
location for building a theme park. 

PE 4-ESS2-2 is assessed in this task. Students need to analyze data from 
maps to identify the locations and types of earth's features on a map and 
interpret data maps to identify patterns where earthquakes occur. 

	  



	

	

 

Designed for the NGSS: Foundations High Quality  

5 

Medium Quality  

3 

Low Quality  

1 

SP1. Three-dimensional Performances. 
Materials include assessments designed to: 
● match the targeted learning goals; 
● elicit observable evidence of students’ use of 

grade-appropriate elements of the three 
dimensions to make sense of phenomena and/or 
to design solutions to problems. 

Materials include 
assessments that are 
consistently designed to 
connect to learning goals 
and require students to 
apply appropriate 
elements of the three 
dimensions to make sense 
of the phenomenon/solve 
the problem. 

Materials include 
assessments that are 
sometimes designed to 
connect to learning goals 
and require students to 
apply appropriate 
elements of the three 
dimensions to make sense 
of the phenomenon/solve 
the problem. 

Materials include 
assessments that are 
designed such that they 
have limited connection to 
learning goals and/or they 
require students to apply 
elements of only one 
dimension to demonstrate 
their understanding of the 
phenomenon/solve the 
problem. 

SP2. Variety of Measures. Assessments within a unit 
of instruction are matched to the targeted learning 
goals and elicit a full range of student thinking 
through: 
● use of a variety of measures (e.g., Performance 

Tasks, discussion questions, constructed response 
questions, project- or problem- based tasks, 
portfolios, justified multiple choice); 

● multiple assessment opportunities so that 
students can demonstrate their understanding of 
the same learning goals in a variety of ways. 

Materials include 
assessments that include 
a wide variety of formats 
with clear expectations 
that allow students to 
demonstrate their 
understanding of the 
learning goals in multiple 
ways. 

Materials include 
assessments that include 
some variety of formats 
with clear expectations 
that allow students to 
demonstrate their 
understanding of the 
learning goals in multiple 
ways. 

Materials include 
assessments that use just 
one format and/or the 
expectations for students 
to demonstrate their 
knowledge are absent or 
unclear. 



	

	

SP3. Student Progress Over Time. The unit of 
instruction includes assessments that serve a variety 
of purposes (e.g., pre/post; Formative, Summative, 
peer, self) to measure students’ progress over time. 
The assessments: 
● provide opportunities to see growth and 

development in the use of the dimensions over 
time; 

● allow students to reflect on and monitor their 
sense-making/problem-solving over time. 

Materials include 
assessments that offer 
multiple opportunities, 
using more than one type 
of measure to 
demonstrate learning, and 
these measures are 
strongly connected to 
show student progress 
both in and across the 
three dimensions. 

Materials include 
assessments that offer 
multiple opportunities, 
using more than one type 
of measure to 
demonstrate learning, and 
these measures are 
somewhat connected to 
show student progress in 
or across the three 
dimensions. 

Materials include 
assessments that offer 
limited opportunities for 
students to demonstrate 
progress on the three 
dimensions. 

SP4. Equitable Access. Assessments within the unit of 
instruction are designed to: 
● be free from bias (e.g., gender, racial, 

socioeconomic status, cultural, etc.); 
● be accessible to all students (e.g., 

reading level, accommodations). 

Most assessments in the 
materials are free from 
bias and are accessible. 

Some assessments in the 
materials are free from 
bias and are accessible. 

Few assessments in the 
materials are free from 
bias and are accessible. 

 
	  



	

	

Designed for the NGSS: Student Progress Analyze Evidence 
 

Directions 
1. Review the Designed for NGSS: Student Work rubric. 
2. Reflect on the evidence (or lack of evidence) that you and your team gathered. 
3. Record strengths and limitations for each criterion based on your observations. Cite specific examples. 
 

Strengths 

SP1: Three-Dimensional Performance 

The materials are High Quality 5 in regards to SP1. 
They include assessments that are consistently designed to connect to learning goals and require students to apply appropriate elements of 
the three dimensions to make sense of the Module Phenomenon. 

Evidence  
 
Benchmark Assessment: Analyzing Maps (DQ2 TE pp. 88-91 and online). Students take 
on the role of engineers to analyze earthquake data in maps to solve the problem of 
where to build a theme park that is at a low risk of damage from earthquakes. PE 4-
ESS2-2 is assessed in this task. Students use the three dimensions to analyze data from 
maps to identify the locations and types of earth's features on a map and interpret data 
maps to identify patterns where earthquakes occur. 
 

 
DQ2 TE pp. 88-91 



	

	

Benchmark Assessment Earthquake Solutions (DQ5 TE p. 174 and online). Students have 
to compare and contrast engineering solutions to retrofit a historical building to make it 
more earthquake-resistant. The solution needs to meet specific criteria and constraints. 
 
In DQ6, students draw the module engineering performance task to a close in the 
culminating DQ: How can we redesign our buildings to make them safer during 
earthquakes? Over several weeks they have followed the engineering design process to 
to design, build, test and revise an earthquake-proof structure that meets specific 
criteria and constraints. They need to make a poster that explains their design and give 
an oral presentation (DQ6). They use a rubric to self-assess their own work.). The three 
dimensions being assessed here are define a problem that includes specified criteria for 
success and constraints (3-5 ETS1-1), to generate and compare multiple solutions (3-5 
ETS1-2), and then carry out tests to identify aspects of the design that can be improved 
(3-5 ETS1-3). 

 
DQ5 TE p. 174 



	

	

SP2: Variety of Measures 

The materials are High Quality  in regards to SP2. 
Materials include assessments that include a wide variety of formats with clear expectations that allow students to demonstrate their 
understanding of the learning goals in multiple ways. 

Evidence 
Assessments allow students to demonstrate their understanding of the learning goals in 
a variety of way including: 
 

● Performance Tasks (physical, oral and written DQ4L2 TB p. 72, DQ6L4 TB pp. 
100–101) 

 

 
DQ4L2 TB p. 72 



	

	

 
DQ6L4 TB pp. 100–101 

● Discussions (DQ1L3 Report TE p. 25), 

 
DQ1L3 Report TE p. 25 



	

	

● Constructed response (written and drawn DQ1L2 TB p. 6, DQ1L4 TB p. 12, 
DQ2L2 TB p. 28), 

 
DQ1L2 TB p. 6 
 

 
DQ1L4 TB p. 12 
 



	

	

 
DQ2L2 TB p. 28 



	

	

● Self- and peer assessment (DQ1L1 TB p. 4, DQ3L3 TB p. 57, DQ4L3 Investigate 
TE p. 142),  

 
DQ1L1 TB p. 4 
 

 
 DQ3L3 TB p. 57 
 



	

	

 
DQ4L3 Investigate TE p. 142 

● Multiple choice (digital, DQ6 MCA).  

 
Multiple choice (digital, DQ6 MCA 

Student versions of rubrics for the Performance Tasks and Benchmark Assessments are 
shared with the class so they have a clear understanding of what success looks like 
(available online: Performance Tasks DQ4L3 Spark TE p. 142, DQ6L5 Spark p. 204, 
Benchmark: DQ2, DQ5).  

 



	

	

 DQ4L3 Spark TE p. 142 
 

 
DQ6L5 Spark p. 204 

SP3: Student Progress Over Time 

The materials are High Quality in regards to SP3. 
Materials include assessments that offer multiple opportunities, using more than one type of measure, to demonstrate learning and these 
measures are strongly connected to show student progress both in and across the three dimensions. 

Evidence 
There are two diagnostic pre-assessments called Pre-Explorations at strategic points in 
the module that assess prior knowledge and misconceptions (DQ1L5 TB p. 19, DQ3L1 TB 
p. 51). Notes in the TE and the Progress Tracker support teachers in monitoring 
students' mastery of their misconceptions and the three dimensions and give 
suggestions for how to tailor instruction accordingly (DQ3L1 Reflect TE p. 103, DQ3L4 
Report TE p. 121, DQ5L4 Reflect TE p. 173).  
Formative Assessments are frequent and varied, supporting students and teachers to 
understand how their learning journey is progressing.  
 

 



	

	

DQ1L5 TB p. 19 
 

 
DQ3L1 TB p. 51 
 

 
DQ3L1 Reflect TE p. 103 
 



	

	

 
DQ3L4 Report TE p. 121 
 

 
DQ5L4 Reflect TE p. 173 



	

	

Two summative Benchmark Assessments (TE p. 88-91, TE p. 174 and online DQ2 and 
DQ5) allow students to demonstrate their ability to apply their growing skills and 
knowledge to new contexts.  
 

The culminating Performance Task allows students to demonstrate their attainment of 
the engineering Performance Expectations in a variety of ways. 
 

A module level Multiple Choice assessment available digitally (DQ6) supports teachers to 
assess all the three dimensions targeted in the module. 

 
TE p. 88-91 

 
TE p. 174 



	

	

SP4: Equitable Access 

The materials are High Quality in regards to SP4. 
Most assessments in the materials are free from bias and are accessible. 

Evidence  
The digital TB and digital assessment items (Benchmark, Multiple Choice, Rubrics) have a 
text to speech function allowing students of all reading levels to access the assessments. 
 

Assessments of the three dimensions are multimodal and include multiple choice, 
writing, drawing, physical models, posters and oral presentations, allowing all students 
to access a range of assessment types to suit their learning style and/or reading level. 
 

The rubrics for the Performance Tasks (DQ4L3 Spark TE p. 142, DQ6L5 Spark TE p. 204) 
and Benchmark Assessments (TE p. 88-91, p. 174 and online DQ2 and DQ5) have four 
levels—emerging, developing, proficient, advanced—allowing all students to 
demonstrate their current level of attainment.  
 

 
DQ4L3 Spark TE p. 142 
 

 
DQ6L5 Spark TE p. 204 
 



	

	

 
TE p. 88-91 

 
TE p. 174 



	

	

The Multiple Choice Assessment (DQ6) contains questions targeting different DoK levels, 
with an extended section available to further challenge GATE students.  
 
Writing, Reading, Listening and Speaking domain tasks dedicated to assessing science 
relevant English language development are integrated into the core instructional 
resources (DQ5L3 Report TE p. 166) and the On-Level reader lessons (Chapter 3, Second 
Read TE p. 225). 

 
DQ5L3 Report TE p. 166 
 



	

	

 
Chapter 3, Second Read TE p. 225  

 


