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[slide 1] Welcome to Module 3 Part 2: Instructional Strategies for Teaching DLM Science. 
 
[slide 2] After completing this module, participants will be able to 

 Describe the stages of the 5E Model, a common inquiry‐based instructional model 

 Identify strategies to employ in each of the 5E Model stages. 

 Identify connections between UDL and the 5E Model. 
 
[slide 3] Recall that scientific inquiry is an important teaching practice for all students, including those 
with the most significant cognitive disabilities. This practice is important because it gives students 
opportunities to use the science and engineering practices while making connections between 
phenomena and disciplinary core ideas. The stages of scientific inquiry teaching also support Universal 
Design for Learning principles. 
 
[slide 4] The three principles of Universal Design for Learning are to provide multiple means of 
representation, action and expression, and engagement. Universal Design for Learning principles can 
make content accessible to all learners, including those with the most significant cognitive disabilities. 
For example, teachers use the principle of multiple means of engagement to stimulate interest and 
motivation for learning. They use the principle of multiple means of representation to present 
information and content in different ways. The principle of multiple means of action and expression 
helps students to express what they know. 
 
The five phases of the 5E model are Engage, Explore, Explain, Evaluate, and Elaborate. The three UDL 
principles are used within each of the five phases. The structure of the 5E Model has natural 
connections to UDL, which will be explored in this module. Teachers use other UDL features to 
personalize instruction based on student characteristics and needs. We will now look at each 5E phase in 
more detail and examine UDL connections in an example lesson. 
 
[slide 5] The first phase in the 5E Model is the Engage phase. In the Engage phase, a teacher accesses 
the learners’ prior knowledge, engages learners in a phenomenon that promote curiosity and elicit prior 
knowledge, makes connections between past and present learning experiences, exposes prior 
conceptions, and organizes students’ thinking toward the learning outcomes of current activities. 
 
[slide 6] The engage phase can use a variety of strategies, such as a considering a phenomena based on 
a video clip, story, photograph, KWL chart, or a scenario for investigation. During the engage phase, the 
teacher may find out that some direct instruction is needed to help students develop vocabulary needed 
for the activity or to remind students of prior learning related to the current topic. 
 
For example, in the lesson that was introduced in the first part of this module, the phenomena of Mrs. 
Clark mixing sugar and water was presented in the engage phase. Asking students to predict what will 
happen to the weight of the sugar when it dissolves accesses what they already know about the weight 
of matter and what happens to weight when substances are mixed. 
 
[slide 7] The Engage phase of the 5E model aligns with two principles of UDL, Multiple Means of 
Representation and Multiple Means of Engagement. During the engage phase, teachers activate or 
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supply background knowledge, which is a way to provide multiple means of representation. The 5E 
Model engage phase also serves to optimize relevance, value, and authenticity, which is a way to 
provide multiple means of engagement. These example guidelines show connections between the 5E 
Model and UDL principles. Other UDL Guidelines could also be used in the Engage phase depending on 
students’ characteristics and needs. 
 
[slide 8] Recall that a key feature of inquiry instruction is that students explore science concepts before 
explanations are generated. This approach allows disciplinary core ideas, science and engineering 
practices, and crosscutting concepts to be authentically experienced by the student. Students’ 
explorations individualize the learning and provides deeper meaning for the formal explanations and 
vocabulary that will be developed in later 5E Model phases. 
 
[slide 9] The second 5E phase is the Explore phase. In the explore phase, the teacher provides students 
with a common phenomena within which disciplinary core ideas, (and possibly misconceptions) and 
crosscutting concepts can be identified. Students explore the phenomena using science and engineering 
practices, use prior knowledge to generate new ideas, and explore questions and possibilities. 
 
[slide 10] Students explore phenomena in this phase. The teacher provides appropriate supports that 
help students to participate in an investigation, conduct research, solve a problem, listen to an expert, 
play a game, or read a book to gather more information about the phenomena. 
 
In the example lesson, students participate in an investigation of what happens to the weight of sugar 
when it dissolves in water. Depending on the sensory, mobility, and communication capabilities of the 
student, the teacher provides appropriate supports to maximize student participation in the 
investigation. The teacher may have to use direct instruction to help students develop the vocabulary or 
skills needed for an activity. 
 
In the explore phase, students ask scientifically oriented questions. The teacher can ask students, “What 
questions do you have about mixing sugar in water?” The teacher records questions offered by students. 
Depending on the communication abilities of the students, the teacher may provide supports that help 
students express their questions. 
 
Then students explore a phenomenon and find the answer to the question. For the example 
investigation of mixing sugar and water, the teacher has a scale, sugar, water, and a mixing container 
available. The teacher facilitates students in answering their question. 
 
The teacher allows the students to make decisions to conduct the experiment. The teacher 
asks “How can we answer our question?”. The teacher asks the students what should be measured. For 
example, the container needs to be weighed so that it can be subtracted to find the weight of the 
contents of the container. 
 
This phase allows for and promotes students making natural mistakes, analyzing results, and then trying 
again thus modeling the scientific process. 
 
[slide 11] The teacher helps the students to weigh the sugar and container, the water and container, and 
the container. The weights are recorded. Then the teacher helps the students mix the sugar into the 
water. The mixture is weighed and the weight of the mixture and container is recorded. The teacher 
demonstrates how the weight of the container must be subtracted from each weight to get the weight 



Dynamic Learning Maps® Alternate Assessment Consortium Page 3 of 5 
© 2018 University of Kansas Center for Research. All rights reserved.  

of the contents. Students use calculators to find the weight of the sugar, water, and mixture. The 
teacher asks, how can we compare the weight of the sugar and water to the weight of the mixture? The 
students add the weight of the sugar and water to compare it to the weight of the mixture. Once the 
weights are recorded, the teacher asks “How does adding sugar to water affect the weight of the 
mixture?” Students compare the sum of the weights of sugar and water individually to the weight of the 
mixture. They decide if the weights of the sugar and water added up to the weight of the mixture or not. 
 
[slide 12] The explore phase of the 5E model aligns with two principles of UDL, Multiple Means of Action 
and Expression and Multiple Means of Engagement. During the explore phase, teachers can vary the 
methods for response and navigation as a way to provide multiple means of action and expression, and 
optimize individual choice and autonomy as a way to provide multiple means of engagement. 
 
The teacher provides ways for the students to access the exploration activity. For instance, in the 
example lesson the teacher asks students, “What questions do you have about dissolving sugar in 
water?” The teacher records questions offered by students. Depending on the students’ communication 
characteristics, the teacher may make this phase more accessible by having premade question cards 
that reflect common misconceptions about dissolving sugar in water and having students select 
questions from the cards. Sample questions could include: “Does sugar still have weight when it 
dissolves?”, “How does adding sugar to water affect the weight of the mixture?” Students with specific 
sensory or mobility needs may require supports to access science activities such as weighing, measuring, 
and mixing. The teacher designs supports for multiple means of action, expression, and engagement 
that provide access to science instruction. 
 
[slide 13] Scientific inquiry instruction integrates the three framework dimensions. Students use the 
science and engineering practice of mathematics and computational thinking as they measure and 
compare quantities such as weight to address science questions. The context of dissolving sugar in water 
is used to examine the disciplinary core idea PS1.A, Matter and its Interactions, which states that the 
amount of matter is conserved when it changes form, even in transitions when it seems to vanish. 
Students deepen their understanding of the crosscutting concept of scale, proportion, and quantity as 
they use standard units to measure and describe weight. 
 
In the explore phase, students use the science and engineering practices to make observations of a 
phenomenon that was selected because it illustrates a disciplinary core idea. The connections to the 
disciplinary core idea and crosscutting concept are made explicit in the explain phase. 
 
[slide 14] In the explain phase, the teacher focuses students’ attention on a particular aspect of a 
phenomena and provides opportunities to develop explanations that connect the phenomena to 
disciplinary core ideas and crosscutting concepts. In this phase, teachers may directly introduce a 
concept for learners to use in their explanations. A critical part of this phase is that explanations guide 
students toward deeper understanding. 
 
Students generate an explanation of the phenomenon they have explored, based on observed evidence. 
Informal class discussion helps explanations develop using evidence and reasoning. Teachers facilitate 
discussions and introduce scientific concepts or vocabulary that are needed to explain student 
discoveries and descriptions. 
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[slide 15] Students make connections between the phenomena and the disciplinary core idea. 
 
In the explore phase of the example lesson the students observed that the weights of the sugar and 
water added up to the weight of the mixture. In the explain phase, the teacher helps students explain 
why this happened using two ideas: the amount of matter is conserved when it changes form, even in 
transitions when it seems to vanish, and no matter what the reaction or change in properties that 
occurs, the total weight of the substances does not change. Weight is a property of the sugar that does 
not change when it dissolves in water, and weight is conserved when sugar and water are mixed. 
 
[slide 16] Students make connections between the phenomena and the crosscutting concept. Standard 
units are used to measure and describe physical quantities such as weight. Having standard units helps 
us to be able to measure and describe physical quantities and use the evidence to answer questions 
about conservation of weight. 
 
[slide 17] The Explain phase of the 5E model aligns with two principles of UDL, Multiple Means of 
Representation and Multiple Means of Action and Expression. During the explain phase, teachers can 
clarify vocabulary and symbols and guide information processing as ways to provide multiple means of 
representation, and use multiple media for communication as a way to provide multiple means of action 
and expression. In this phase, teachers may need to use direct instruction to introduce vocabulary. 
 
[slide 18] In the elaborate phase, teachers challenge and extend students’ conceptual understanding 
and skills. Through new experiences, the students develop deeper and broader understanding, more 
information, and adequate skills. Students apply their understanding of the concept by conducting 
additional activities. 
 
During the elaborate phase the students deepen their understanding of the concept by applying what 
they have learned in a new setting. Students might compare and contrast concepts, apply their learning 
to a new event, create a new product, or conduct a different inquiry activity. In the elaborate phase, 
teachers may use direct instruction to reinforce concepts as students apply them to new contexts. 
 
[slide 19] The Elaborate phase of the 5E model aligns with two principles of UDL, Multiple Means of 
Action and Expression and Multiple Means of Engagement. During the elaborate phase, teachers can 
optimize access to tools and assistive technologies as ways to provide multiple means of action and 
expression, and vary demands and resources to optimize challenge as a way to provide multiple means 
of engagement. 
 
[slide 20] For students to elaborate on the conservation of weight students can investigate other 
phenomena. They can determine if weight is conserved when other substances are mixed or during 
simple chemical reactions, such as mixing flour and water. Students should also investigate situations 
where weight is not conserved, such as mixing baking soda and vinegar in an open container. The gas 
created when baking soda and vinegar are mixed escapes into the air, which means that the weight 
decreases. If baking soda and vinegar are mixed in a sealed container, like a zip bag, the weight will stay 
the same. 
 
In the elaborate phase a teacher may need to further help a student develop or explain the key concepts 
by repeating activities or employing direct instruction techniques. 
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[slide 21] Although evaluate is the fifth phase of the model, evaluation can happen in the other phases 
as well. The evaluation phase helps students to assess their understanding and abilities and provides 
opportunities for teachers to evaluate student progress. In the evaluate phase, both teachers and 
students assess what the student truly understands about the concept or phenomenon. Students 
produce products that demonstrate learning and growth. It is important for students to be allowed to 
improve and/or correct information as they assess their own progress. 
 
[slide 22] The Evaluate phase of the 5E model is most closely related to one principle of UDL, Multiple 
Means of Engagement. During the evaluate phase, teachers can help students develop self‐assessment 
and reflection, as a way to provide multiple means of engagement. 
 
[slide 23] The Evaluate phase provides students and teachers a way to assess the level of understanding 
of concepts, practices and processes. Often students convey their understanding though a product that 
is compared to a provided rubric. Students can create a chart that lists examples and non‐examples of 
events in which weight is conserved. 
 
Teachers can also use more traditional forms of evaluation such as matching vocabulary and definitions 
or multiple choice questions. Giving students choice of methods for evaluation allows for students to 
combine science, creativity, and empowered learning. 
 
[slide 24] Thank you for completing Part 2 of Module 3: Instructional Strategies for Teaching DLM 
Science. For more information, go to http://dynamiclearningmaps.org. 

Dynamic Learning Maps® Alternate Assessment Consortium 
© 2018 University of Kansas Center for Research. All rights reserved.  

http://dynamiclearningmaps.org/

