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Slide 1. Welcome!  

The Dynamic Learning Maps® (DLM®) Alternate Assessment System is an 
assessment designed to measure what students with significant cognitive 
disabilities know and can do. This learning module will provide an overview of 
the Science and Engineering Practice of Developing and Using Models for use 
with students with significant cognitive disabilities and how the DLM Essential 
Elements can support science learning. 

Slide 2. This module is about the Science and Engineering Practice (or SEP) of 
Developing and Using Models. It is one in a series of modules that supports 
teachers of students with significant cognitive disabilities in their efforts to teach 
and assess. It is part of the professional development efforts of the DLM 
Alternate Assessment Consortium. 

Slide 3. Why do we do science? 

Science is more than a collection of facts—it also represents the ways in which we 
can learn about the world. Science is both a set of knowledge and a set 
of practices to produce that knowledge, and it is important for all students to 
learn both. 

Slide 4. The Next Generation Science Standards (NGSS) were created to 
incorporate science content and science practices simultaneously. These science 
practices are represented by the Science and Engineering Practices (SEP) 
dimension of the NGSS framework. 

Getting students to do science involves SEPs that emphasize action.  

This module covers SEP #2, Developing and Using Models. 

Slide 5. The SEPs were developed to ensure that students learn about the world in 
ways similar to those of professional scientists. There are eight SEPs.  

1. Asking Questions and Defining Problems 

2. This module covers SEP #2 from the national Framework for K–12 Science 
Education, Developing and Using Models 

3. Planning and Carrying Out Investigations 
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4. Analyzing and Interpreting Data 

5. Using Mathematics and Computational Thinking 

6. Constructing Explanations and Designing Solutions 

7. Engaging in Argument from Evidence 

8. Obtaining, Evaluating, and Communicating Information 

Slide 6. After completing this module, you will be able to describe SEP #2, 
Developing and Using Models.  

Slide 7. After completing this module, you will be able to create models for 
instruction that are appropriate in complexity for all learners.  

Slide 8. After completing this module, you will be able to use models during 
instruction to represent specific science phenomena and illustrate general science 
concepts. 

Slide 9. After completing this module, you will be able to incorporate instructional 
strategies that encourage students to develop their own science-based models.  

Slide 10. The Framework for K–12 Science Education states that “From its 
inception, one of the principal goals of science education has been to cultivate 
students’ scientific habits of mind, develop their capability to engage in scientific 
inquiry, and teach them how to reason in a scientific context.” This statement 
calls on educators to teach students to think like a scientist. It also calls for 
instruction that focuses on thinking and action. Science lessons must help 
students interact with materials, think about content, and make observations of 
the natural world. The way science lessons are planned and taught fosters 
students' scientific habits of mind.  

Slide 11. All DLM Essential Elements begin with a phrase that includes a group of 
action verbs indicating what students are expected to do within a science core 
idea. These actions form the tool belt of the student scientist. 

When you are planning an inquiry lesson, start with how students are expected 
to do science by reading the action phrase at the beginning of the Essential 
Element. That phrase will always represent one of the eight SEPs. 

Slide 12. Students will need to have background knowledge of what the 
hydrosphere and biosphere are and how they relate to one another. From there, 
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students will need to use previous models and gather data to develop a model of 
their own to understand how both these spheres influence one another. 

Slide 13. Let's explore what models are in the SEP #2 context. 

Slide 14. Models are used to represent systems, develop questions and 
explanations, and communicate ideas. 

Slide 15. This module is going to focus on models in the natural world. Models are 
used in studying natural phenomena and in engineering. 

Slide 16. Models can represent any natural phenomenon. 

Models help scientists decrease complexity in the natural world through 
understanding natural processes, behaviors, relationships, physical structures, 
systems, and interactions. 

Slide 17. Models make it easier to explain natural phenomena and understand 
natural phenomena.  

In science, it is often easier to explain or comprehend a natural 
phenomenon, especially one that is complex, by providing an alternative to 
direct observation. 

Models provide a way for scientists and engineers to figure out how processes or 
systems work as well as a way to show others. In classrooms, models are a way 
for learners to comprehend complex phenomena. 

Slide 18. Models can serve as an alternative to direct observation.  

Students can see the interaction in a visual representation of parts in a system 
like the food web shown here. For the model to be effective, the student must 
also use it and interact with it. 

For example, we know that plants and animals interact with one another—
directly or indirectly—in an ecosystem, but it is impossible to observe all the 
interactions at once. Students can see the interaction in a visual representation of 
a food web.  

Pictures represent animal species, and arrows can be used to indicate who eats 
whom. Arrows can be made thick or thin based on how frequently one species 
eats another. In this way, a complex web of interactions can be organized and 
more easily understood. 
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Slide 19. Though the term model is a general term and may take on many different 
forms, all models have certain characteristics.  

Good models are specific to a particular natural phenomenon or system.  

Good models are unambiguous, meaning they are clear in how they represent a 
phenomenon.  

Good models are universal representations of a phenomenon, meaning the 
model applies equally to the phenomenon in all contexts. For example, the model 
of DNA works across all living organisms and ecosystems across the Earth. 

Lastly, and perhaps most usefully, good models will be able to help make 
predictions of the phenomena they represent. 

Slide 20. Common forms of science models are 

• structural or visual models—use pictures or diagrams to represent a 
phenomenon and are the most familiar kind of model 

• physical replicas or tactile models—are physical reproductions of 
something, though often smaller or larger to help with conceptualization  

• behavioral models—often employ computer simulations to model the 
behavior of complex phenomena like animal behavior or weather 

Slide 21. Common forms of models are  

• functional models—describe how things function (they will often employ 
analogies) 

• mathematical models—describe the quantitative relationships within a 
phenomenon  

Slide 22. As noted previously, models are used to explain natural phenomena. 
Examples of such models include  

• the water cycle  

• molecular structures 

• the relative position and movement of Sun, Earth, and Moon  

• how plate tectonics created current continents  
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• how the Colorado River formed the Grand Canyon  

Explaining natural phenomena is a primary goal of models.  

For example, using a physical model of the human digestive system can be a 
helpful way to visually represent how our bodies work and show where food 
goes when we eat it. In engineering settings, models can help to refine and 
improve design performance of buildings, bridges, aircraft, and rocket engines.  

Engineers often use models to improve future models by seeing what works and 
what does not. 

Slide 23. Because models are used to represent our scientific understanding of 
natural phenomena, models are developed and revised in conjunction with 
scientific inquiry into those phenomena. Thus, the development of models 
mirrors the classic process of the scientific method: The learner must use their 
observational skills to gather data or evidence that the phenomenon works in the 
way it is thought to work.  

From that, a hypothesis (or proposed explanation) is formed about the 
phenomenon based on the data or evidence. After the hypothesis is formed, it 
must be tested against other models to see how accurate it is. The testing of the 
hypothesis usually compares what the model predicts will happen and what is 
observed.  

After testing the model, you analyze the results and revise the original model to 
reflect what you have learned.  

Finally, you repeat this process until you get a clearer picture of the phenomenon 
in question. 

Slide 24. As with scientific inquiry, there is a strong element of creativity involved 
in creating models. Model developers will pose questions, such as, “What kind of 
model provides the best representation? How does this change with the way the 
model will be used? Are there limitations to a particular model? How can it be 
improved? How will learners with significant cognitive disabilities access this 
model?”  

Slide 25. Let's pause to reflect on the information presented.  

Think of models you use every day to make sense of the world around you. 
Consider the following questions:  
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• Why do you trust these models? 

• What aspects of these models make them trustworthy?  

• What makes these models useful and what limitations do they have? 

Pause the video now as you reflect then resume the video when you're ready to 
continue. 

Slide 26. Complexity is an important consideration when planning instruction for 
diverse learners. It is important to consider the level of complexity needed in 
each instructional setting.  

Slide 27. Increasing complexity for learners with significant cognitive disabilities 
means the following. 

• Increasing complexity as it relates to Developing and Using Models starts 
out with students noticing that images or objects represent systems in the 
real world.  

• The DLM definition of complexity is the mental processes necessary to 
accomplish a task, as well as the context in which the task occurs. 

• In early elementary NGSS standards, students should know that a model 
is something different from real-world phenomena but is used to learn 
something about phenomena. 

For example, a student with sight and a student who is blind will experience 
different levels of complexity when asked to develop a model to represent the 
same natural phenomenon. DLM levels of complexity gradually bridge 
conceptual understanding from general education grade-level standards to 
students with cognitive disabilities.  

We are going to explore the way that increasing complexity occurs at the 
elementary, middle, and high school levels using the water cycle as the 
phenomenon. 

Slide 28. At this least complex level, the initial level, students should understand 
that a model represents something. Students can figure something out by using a 
model. 

Slide 29. We are going to explore the use of models in the elementary classroom 
setting.  
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At the elementary level, students can 

• create and use physical models of concrete events  

• use models to understand real-world science phenomena or engineered 
solutions 

• compare models 

How can students exhibit these skills? Consider these activity ideas using a 
model of the water cycle: 

• Focus on one or two parts of the water cycle—evaporation/precipitation. 

• Students conduct observations of the stages—set up a simulation for them 
to watch. 

• Include vocabulary instruction—such as “what is precipitation and 
evaporation?”—identifying the words or pictures that go with the term. 

Slide 30. The middle level builds on the skills from the previous examples. 
Students use models to show how things they don't observe directly can still be 
understood.  

With this added complexity, students can compare drawings, objects, and 
constructions to the things they portray or resemble (such as the digestive 
system, houses, airplanes). 

Students should begin to formulate their own models to explain things they 
cannot observe directly. 

Slide 31. In the middle school classroom, students can  

• identify limitations of models 

• revise models based on evidence 

• develop models using analogy 

• develop models of simple systems 

Students at this level will begin to understand the connections between models 
and see how understanding one can influence the understanding of another. 
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Students will be able to compare models to reality and look for differences to 
identify the limitations in the model. 

How can students exhibit these skills? Consider this activity idea using a model 
of the water cycle: 

Focus on evaporation by creating a model that simulates a greenhouse effect. 
There are online resources that provide instruction or examples of a model. Have 
students observe what happens with water in the model and then provide 
activities that allow students to exhibit the skills for this level of complexity.  

Slide 32. At the highest level of complexity, students can make changes to the 
model to see how the model changes. This complexity allows students to 
understand the impact of how different variables contribute to different 
outcomes.  

Students at this level of complexity are able to use multiple types of models and 
understand the interactions between them.  

We have gathered a few ideas that use models at the highest level. Students 
begin to test their models by changing inputs and observing outputs. 

Students begin to understand that mathematics is itself a model of 
nature. Geometric figures, number sequences, graphs, diagrams, sketches, 
number lines, maps, and stories can all be used to represent things. Computer 
models can be used to represent complex things. 

Slide 33. A high school student can develop and/or use multiple types of models to 
provide accounts of complex natural phenomena (mechanistic accounts), which 
are ways to represent the physical laws of nature and/or predict phenomena, and 
use models to represent more abstract phenomena.  

Examples of abstract phenomena might be a model of the atom that encourages 
students to imagine a world that small and outside of their experience.  

How can students exhibit these skills? Consider this activity idea using a model 
of the water cycle: 

Use online resources to locate a 3D simulation of the water cycle. Ask probing 
questions that allow students to explore the skills for this complexity. Sample 
questions include: What does an increase in fresh water do to the water cycle? 
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What does an increase in temperatures in regions do to the water cycle in 
that region? 

Slide 34. A model shouldn't be any more complex than necessary, and a complex 
model shouldn't be used when a simpler one will do. 

Let's pause to reflect on complexity in models.  

• Take some time to reflect on the pros and cons of simple versus complex 
models. 

• Reflect on when simple versus complex models should be used depending 
on the needs of the learners.  

Pause the video now as you reflect then resume the video when you're ready to 
continue. 

Slide 35. During this section of the module, we will explore ways to incorporate 
SEP #2 into your instruction. 

Slide 36. Understanding how to use, create, and revise scientific models is a crucial 
part of all students' understanding of how science is practiced.   

Slide 37. This sample lesson activity will draw on DLM Science Essential Element 
5-ESS2-1: Develop a model showing how water (hydrosphere) affects the living 
things (biosphere) found in a region as we explore how to engage students with 
the phenomena. 

Slide 38. Start by introducing the Essential Element to the students through 
questions like, “How much rainfall does your area of the world get? What does 
the plant and animal life look like as a result? What happens to plants or animals 
if it hasn’t rained in a long time—or if it has rained ‘too much’?” 

These questions can serve as the "hook" to gain the students' interest in the 
science concept. 

Slide 39. Have students analyze how water (hydrosphere) affects the living things 
(biosphere) found in a region by drawing their attention to the differences when 
the environment is altered. These pictures show a river flowing through two 
different landscapes. One is located in a rainforest and the other in a partial 
desert climate. If students have visual impairments, ask them to think about the 
characteristics of where they live and somewhere they've visited. What about the 
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quality of the air is different? Can you feel a change in moisture? Can you hear a 
difference when walking in an area with few trees and an area with a lot of trees? 

Possible student responses could be that the animals and plants are spikier in the 
desert. This is because resources like water and food are scarce, and animals have 
adapted to protect those precious resources. Another student response could be 
that the rainforest seemed like it had more life and the desert had less life.  

Slide 40. Have students explore how water (hydrosphere) affects the living things 
(biosphere) found in a region by asking questions and encouraging responses. 
Use these questions as part of an engagement activity. 

• Do deserts get a lot of rain or very little? 

• What kinds of animals live there? 

• What kinds of plants live there? 

• How many (quantity and variety) plants and animals live there (a lot or a 
little)? 

• How might this compare to a rainforest? 

For students with specific impairments, make sure you are adapting these 
questions and probing for understanding in ways that the students can access the 
content. For example, if some students have not been to the desert, perhaps ask 
the students that have if they can give a brief description of how deserts feel, 
sound, and look. If students are visually impaired, have a plant from the desert 
and a plant from the rainforest and get the student to feel it to gather qualitative 
data on the texture of the two plants. Ask the student which plant they think 
comes from the desert and why.  

Slide 41. Have students explore how water (hydrosphere) affects the living things 
(biosphere) found in a region by asking questions and encouraging responses. 

• Show a picture of a desert landscape and a picture of a rainforest to 
compare landscapes.  

• Ask students to identify details from the pictures. For example: 

o Are there plants? Are there a lot or a little? 

o Does it look wet or dry? Does it look hot or cool? 
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• Based on your students' skill level, you could conduct a think-pair-share 
or have students tell you what details to write down. 

• If students are visually impaired, get them to touch two different plants 
(one from the desert and one from the rainforest). Get them describe how 
each feels and smells. Why do these plants have different textures and 
smells? Which environment did they come from? How can they tell? 

• Other questions to ask could be, ”Do deserts get a lot of rain, or very little? 
What kinds of animals live there? What kinds of plants live there? 
How many (quantity and variety) plants and animals live there (a lot or a 
little)? How might this compare to a rainforest?” 

Slide 42. As we conclude this learning module, think about your next steps with 
SEP #2. Meet students where they are in their usage of models; consider the 
grade level and development of your students. Also, ask your students if they 
have questions about the model or recommendations about what the model 
would be useful for. As you incorporate models into your lessons, be sure to 
allow students to ask questions about what they learn from the models, ask 
students to think about how they will continue to use models, and offer different 
types of models for students to gain experiences.  

Slide 43. Throughout this module, we focused on using models in a grade 5 science 
lesson. Models are useful tools in supporting student understanding through 
representation of natural phenomena and in engineering settings. 
Think specifically about students that have significant cognitive disabilities and 
students with vision, hearing, or mobility challenges. They may need additional 
supports, so consider how they might be able to access models differently. 

Slide 44. Let's review some key takeaways from the module.  

Common forms of models to use are structural and visual, physical or tactile, 
behavioral, functional, and mathematical.  

Increase complexity across grade bands through the activities focused on 
developing and using models.  

Based on the needs of the learners in your class, the choice of model should be 
adapted.  

Slide 45. After completing this module, you will be able to describe SEP #2, 
Developing and Using Models; create models for instruction that are appropriate 
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for all learners; use models during instruction to represent specific science 
phenomena and illustrate general science concepts; and incorporate instructional 
strategies that encourage students to develop their own science-based models.  

Slide 46. Make sure you take into account the disability your student has and make 
their content accessible in the way they need. For example, if a student is visually 
impaired, look into braille or auditory accommodations to meet your student's 
needs. Some students may need different supports to help them 
make connections in their learning. The ultimate goal is to get students thinking 
like scientists so that students can use those tools in their lives or employment in 
the future. 

Slide 47. This completes the science learning module for SEP #2, Developing and 
Using Models. For more information about the Essential Elements and the DLM 
Alternate Assessment System, go to  dynamiclearningmaps.org. The website also 
includes professional development modules for ELA, mathematics, and science, 
as well as instructional resources and DLM science guides. 

Thank you for your participation! 

http://www.dynamiclearningmaps.org/



