
Engaging Students in Scientific Practices:

Evaluating Evidence and Explanation in Secondary Earth and 

Space Science
Day 2: Analyzing Student Work Samples



Why Look at Student Work?

• Reflect and determine evidence 
and extent of student learning.

• Deepen our understanding of 
how students learn science

• Reflect and assess intent and 
quality of the task.

• Analyze and clarify learning 
outcomes.

• Determine evidence and 
implications of effective teaching.

• Discuss and suggest teaching 
strategies

• Inform our own learning needs as 
teachers.



Ground Rules for Looking at Student Work

• Be in the spirit of dialogue.

• Focus on the evidence, not what you think the 
student knows or can do.

• Be aware of personal biases.

• Separate observations from inferences.

• Put your stake in the ground AND be ready to 
move it.



Assessing MEL Student Work Samples

• Start by identifying the goal 
of the MEL

• How would you know if 
students met this goal?

• What product would you 
evaluate?  How? Why?

• Diagrams?  

• Rating?

• Explanations?



Assessing Student Work

• Take a few minutes to read & 
discuss the article on 
assessing MELs

• What is evaluated?  Why?

• Important points?



Assessing Student Explanatory Task

• Types of responses in the 
rubric:

• Erroneous

• Descriptive

• Relational

• Critical

• How would you describe 
each?  What would each 
“look” like?

Critical

Relational

Descriptive
Erroneous



What Does it Look Like?

Erroneous

•"Ev. #1 is stating that a lot of increases in 

temp. are being”

•"Fracking fluids and wastewater can be the 

cause of normal tectonic”

•"Show increase and decrease since Industrial 

Revolution."

Descriptive

•"Talks about how human activity affects Earth”

•"E3 has nothing to do with MA because it 

doesn't talk about fracking at all and just totally 
goes to natural causes.”

•"they talk about two different things."

Statements are incomplete, 

erroneous, don’t make 

sense, unrelated or wrong.

Statements are correct but 

superficial, restate the 

obvious but no elaboration.



What Does it Look Like?

Relational

•"The evidence talks about how the sun’s 
energy is decreasing, but model B is stating how 
the Sun’s energy is increasing"

•"In Model A its talking about fracking causing 
earthquakes and evidence #1 said that fracking 
causes stress on the crust.”

•"Because the climate is currently changing due 
to the sun and the energy released"

Critical Evaluation

•"Most earthquakes occurs near a fracking site which 

may tell us that fracking causes earthquakes." "E3 
has nothing to do with MA because it doesn't talk 
about fracking at all and just totally goes to natural 
causes.”

•"If the increase in greenhouse gases which keep 

Earth's energy from escaping to space is caused by 
humans then it is human's responsibility the climate 

increase."

Statements provide correlation 

between model and evidence, 

provide additional elaboration

Statements elaborate on 

relationship between model and 

evidence with clear or implied, 

cause-and-effect relationship



Break!

Be back in 15 minutes
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Activity: Assessing Student Samples

Working with a partner:
• Assess the additional samples of student responses, 

and identify the types of responses in each.

• Discuss your findings –identify the evidence 
supporting your evaluation!

• Carousel: Place your types for each evidence sample 
on a post-it (total of 14). Move around the room and 
place them the appropriate chart paper by MEL (only 
do the first 2 for Climate & Moon)

• Be prepared to support your claims!



Activity: Assessing Student Samples

Whole Group discussion: 

• Re-rate your Wetland response - did it change?

• Were some types of responses more prevalent 
than others? If so, why?

• At what level do we want students to support 
their claims?

• How do we move them?

• How do we GRADE them?

How do we move students from 

“Descriptive” to “Relational” to “Critical?”



Lunch – See you in 45 minutes!



Engaging Students in Scientific Practices:

Evaluating Evidence and Explanation in Secondary Earth and 

Space Science
Day 2: EQuIP Lesson Screener



3-D Lesson Evaluation

Achieve/NSTA Lesson Screener (NGSS/GSES)
Purpose to determine:
• if a lesson is on the right track for 3-D instruction
• if a lesson warrants a more extensive review (using 

the EQuIP Rubric)
• common understanding by reviewers of the 

GSES/NGSS
• elicit conversations among educators while 

evaluating materials
• offer feedback and suggestions to improve lessons

• Provides an overview – not a thorough examination



Evaluation Criteria

Our Focus



Working as a group 
will not only result 
in a better lesson, 
but can also bring 
the group to a 
common and 
deeper 
understanding of 
designing lessons 
for the NGSS.

3-D Lesson Evaluation Process

individually 
record 

criterion-
baseevidence

individually 
make 

suggestions 
for 

improvement

collaboratively 
discuss 

findings with 
team

check one of 
the boxes 
under the 

“Evidence of 
Quality” 
column.

NOTE:  “Adequate” means that 

the lesson meets the criterion. 

LOOK FOR:  What is in the lesson 

materials, where is it and why is this 

evidence!



Criterion B. Three Dimensions 

Look at the materials for the Wetland MEL and 

complete the screener for Criterion B



Group Share: What evidence is in the MEL?



Criterion C. Integrating the Three 
Dimensions for Instruction and Assessment 

Look at the materials for the Wetland MEL and 

complete the screener for Criterion C



Group Share:  What evidence is in the MEL?



3-D Lesson Screener - How did we do?

• How well does the Wetlands MEL meet the 
rigorous criteria for 3D teaching and 
learning according to the lesson screener?

• Strengths and weaknesses?

• Did the discussions help develop a deeper  
understanding of 3D teaching and learning?

• How would you use a MEL in your 3-D teaching 
and learning setting? 



Thank you!


