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What is the purpose of science assessment 
in the classroom? 



“one of the most important best practices 
that has come to the forefront is diagnostic 
and formative assessment for the purpose of 
understanding student thinking and making 
decisions based on where students are 
conceptually in their understanding”  

– Konicek-Morgan & Keeley, 2015 



“it is evident that unless teachers know 
where their children are in their current 
conceptual development, they cannot plan 
for helping their students make changes in 
thinking as they design and facilitate 
instruction.” 
        -Konicek-Morgan & Keeley, 2015 

 



In order to do this, “we have to give them a chance 
to tell us about their thinking and explain their 
ideas.” 
        - Konicek-Morgan & Keeley, 2015 

 



Assessment 

Classroom or 
Internal 

External 

Formative 
Informal or Formal 

Summative 
Formal 

Summative 



Formative Assessments – not a type of 
assessment as much as the purpose for which 
the assessment is given. 
 
Summative Assessments – generally more 
removed in time or context from instruction. 









Title 
What students are expected 
to do to demonstrate their 
understanding of science 

concepts and ability to 
explain them or make 
application of them. 



Making Thinking Visible 



Pair the young animal and/or plant with the adult. Describe the things about the 
young plants and animals that help you match the young with the adult. 

What patterns do you see across all of the young animals that helps you know which animal is 
the young of the parent? 



Sample Student Responses 
• Student: “The pictures of the dog and the puppy have the same 

number of legs and both have ears that look the same. The 
puppy is a different color; but sometimes the baby animal is a 
different color.” 

 
• Student: “The animals that look alike are the babies.” Teacher: 

“Can you explain what you mean or tell me more about a pattern 
you see?” Student: “Babies look like the parent.” 



Sample Student Responses 
• Student: “The animals that are most similar are of the same kind.” 

Teacher: “Can you explain what you mean or tell me more about a pattern 
you see?” Student: “The dog is the adult, the puppy is the young. The 
puppy has similar shapes, number of legs, and ears. The pattern I see is 
that they have the same parts (structures) that make me think they are 
the same. It would be hard to decide if a fox is different from a dog 
because they are similar, but the fox has a bushy tail and the dog does not. 
They both have four legs to run with; but the fox puppy will not become a 
dog” 





Score is 3 if the student responds to: 
#1 by placing the same numbers 
from the middle column in the last 
column, and #2 response is yes, and 
#3 response includes a description 
of the idea that matter is conserved 
and provides supporting evidence 
that the mass of the bag and water is 
the same as the bag and ice because 
all of the matter is still in the bag. 
When matter changes state (melts), 
it does not change the amount of 
matte present. 


In an investigation, students measured the weight of some objects before and after they changed. Students placed a few ice cubes in small plastic bags and sealed them so nothing could get in or out of the bags. The students then weighed the bags and ice. The students left the bags out for an hour and the ice melted. The students weighed the bags after the ice melted. Data for the first weighing before melting is provided in the table below.



		Student Data Table for Ice and Water Investigation



		

		Weight of Bag and Ice at the Beginning

		Weight of Bag and Water After an Hour



		Bag and Ice 1

		122.4 grams

		



		Bag and Ice 2

		144.5 grams

		



		Bag and Ice 3

		133.2 grams

		



		Bag and Ice 4

		105.4 grams

		







1. Predict the weight of each bag and water after the change (ice melting) and record predictions to complete the chart above.

2. Does the data you placed in the chart provide evidence to support the idea matter is conserved?  _________ Y/N

3. Develop an argument for why the data you predicted for the investigation provides evidence or does not provide evidence that matter is conserved?



Score is 3 if the student responds 
to: #1 by placing numbers that are 
slightly greater in the last column, 
and #2 explanation includes that 
water vapor form the air may have 
condensed on the cold bag making 
the bag weigh more, and #3 
response indicates that the matter 
inside of the bag would have the 
same weight/mass so it could be 
evidence that matter is conserved, 
however, the water vapor 
condensed from the air makes the 
evidence less clear. 


In an investigation, students measured the weight of some objects before and after they changed. Students placed a few ice cubes in small plastic bags and sealed them so nothing could get in or out of the bags. The students then weighed the bags and ice. The students left the bags out for an hour and the ice melted. The students weighed the bags after the ice melted. Data for the first weighing before melting is provided in the table below.



		Student Data Table for Ice and Water Investigation



		

		Weight of Bag and Ice at the Beginning

		Weight of Bag and Water After an Hour



		Bag and Ice 1

		122.4 grams

		



		Bag and Ice 2

		144.5 grams

		



		Bag and Ice 3

		133.2 grams

		



		Bag and Ice 4

		105.4 grams

		







1. Predict the weight of each bag and water after the change (ice melting) and record predictions to complete the chart above.

2. Does the data you placed in the chart provide evidence to support the idea matter is conserved?  _________ Y/N

3. Develop an argument for why the data you predicted for the investigation provides evidence or does not provide evidence that matter is conserved?



Score is 2 if the student places the 
same numbers in the chart but the 
description does not reference the 
conservation of mass as supporting 
evidence. 
  
Score is 1 if the student places the 
same numbers in the chart but does 
not provide an explanation. 
  
Score is 0 if the student responds no 
to #2, but does not provide 
explanations that account for 
potential problems with the 
investigation. 


In an investigation, students measured the weight of some objects before and after they changed. Students placed a few ice cubes in small plastic bags and sealed them so nothing could get in or out of the bags. The students then weighed the bags and ice. The students left the bags out for an hour and the ice melted. The students weighed the bags after the ice melted. Data for the first weighing before melting is provided in the table below.



		Student Data Table for Ice and Water Investigation



		

		Weight of Bag and Ice at the Beginning

		Weight of Bag and Water After an Hour



		Bag and Ice 1

		122.4 grams

		



		Bag and Ice 2

		144.5 grams

		



		Bag and Ice 3

		133.2 grams

		



		Bag and Ice 4

		105.4 grams

		







1. Predict the weight of each bag and water after the change (ice melting) and record predictions to complete the chart above.

2. Does the data you placed in the chart provide evidence to support the idea matter is conserved?  _________ Y/N

3. Develop an argument for why the data you predicted for the investigation provides evidence or does not provide evidence that matter is conserved?





Place Holder for Additional 
Examples after the Blueprint and 

Item Specification Meeting 2nd 
Week in June 



Implementation Timeline 

Summer 2014 
OAS-Science 

Adopted 

2016-2017 
Assessments 

aligned to the new 
OAS-Science 

2014-2015 
Assessments 

aligned to 
PASS  

2015-2016 
Assessments 

aligned to 
PASS  



Formative Assessment Probes 







Phenomenon Tasks 



Group Performance  
1. Make Prediction about how the  system of two balloons connected by a tube will change 

when the valve is opened.  
2. Ask questions to gather information to develop an investigation of the system. 
3. Formulate questions and investigate explanations for what causes changes  in the system.  
4. Develop evidence and use Core Ideas to support explanations for the change in the system. 

Individual Performance 
5. Write in your journal or on your device your individual explanation that may be used to 

explain this phenomena to others.  Use a model to communicate the explanations. Include 
evidence to support your explanation for the changes in the system. 

Group Discussion  
Reflection 

6. Reflect on the nature of science instruction that leads students to use the practices to: a) 
Gather information through Exploring phenomena, b) develop explanations based on 
evidence, and c) communicate using models and writing. 

7. Reflect on the Core Ideas that were needed to make sense of the phenomenon. 
 



Crosscutting Concept Question Stems 



Grade Level Brainstorming 



Resources 



Questions 
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