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Video Transcript 
Overview of the DLM Science Standards Framework  

Part 1: Instructional Strategies for Teaching DLM Science 

 
[slide 1] Welcome to Module 3 Part 1: Instructional Strategies for Teaching DLM Science. 

[slide 2]After completing this module, participants will be able to 

 Compare and contrast direct and inquiry‐based instruction 

 Identify benefits of using inquiry‐based instruction in science, and 

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

[slide 3] Science instruction for all students, including those with the most significant cognitive 

disabilities, is changing. As described in the previous modules, science content is now more 

complex and closely linked to grade‐level content in the standards. These changes to content 

require a different approach to teaching science for students with the most significant cognitive 

disabilities. For example, students use science and engineering practices to develop 

explanations for phenomena and understanding of disciplinary core ideas and crosscutting 

concepts. A phenomena is an observable event that we can use science knowledge to explain or 

predict. All students, including those with the most significant cognitive disabilities, should 

engage in hands‐on, thought‐provoking experiences during science instruction. 

[slide 4] How is scientific inquiry related to the three dimensions of the science framework? In 

inquiry instruction, students ask scientifically oriented questions about phenomena, obtain 

evidence using the science and engineering practices, create explanations from evidence, and 

make connections between phenomena and disciplinary core ideas. 

There are many possible approaches to inquiry‐based instruction. The 5E model is one 

approach to scientific inquiry instruction and is the focus of this module. We will explain the 

rationale for inquiry‐based instruction and describe the 5E model. The 5E Model is not the only 

model for teaching inquiry‐based science, but is used as an example because of its widespread 

use in K‐12 education. 

[slide 5] This module focuses on scientific inquiry as a teaching practice. Scientific inquiry is an 

important teaching practice for all students, including those with the most significant cognitive 

disabilities. Scientific inquiry is important because it gives students opportunities to engage in 

the science and engineering practices while making connections between disciplinary core 

ideas and phenomena in the world around them. Scientific inquiry teaching also supports 

Universal Design for Learning principles. In this module, you will experience the 5E model as a 

learner. You will learn the content of this module using the 5E model, which will be explained 

later in the module. 

[slide 6] This module uses the 5E Model, which has five phases. The next part of the module 

includes the following three phases: 
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In the Engage Phase we present Vignette Part 1: The Story 

In the Explore Phase we examine different ways to teach science as part of Vignette Part 2: 

Lesson Options, and 

In the Explain Phase we explain how the 5E Model exemplifies inquiry‐based instruction and 

compare the 5E Model to Direct Instruction. 

[slide 7] We will begin with vignette part 1: the story. Did I tell you about my friend, Mrs. Clark? 

Mrs. Clark was making lemonade for a party. 

To make the lemonade, she weighed 4 ounces of sugar and 64 ounces of water. 

[slide 8] Mrs. Clark mixed the 4 ounces of sugar into the 64 ounces of water. She watched the 

sugar crystals disappear into the water. 

What happened to the weight of the sugar when it dissolved in the water? 

How much does the sugar and water mixture weigh? 

[slide 9] How much do you think the sugar and water mixture will weigh? 

A. Less than 68 ounces because the sugar weighs less when it dissolves. 

B. 68 ounces because the weight of the sugar and water sums to 68 ounces. 

C. More than 68 ounces because the sugar weighs more when it dissolves. 

[slide 10] To continue to build on this vignette, we’ll say you don’t know the answer yet, but 

you will use this story to help meet a grade‐level science standard other teachers in the building 

are working on also. The state standard is 5‐PS1‐2 Measure and compare weights of substances 

before and after heating, cooling, or mixing substances to show that weight of matter is 

conserved. You are working with a student who is currently at the Target level. The relevant 

disciplinary core idea is that weight is a property of matter that is conserved when substances 

are mixed. 

[slide 11] How would you conduct a lesson to support this Essential Element? 

Consider the phenomena of mixing sugar and water. Please take a few moments and consider a 

way you might conduct a lesson to support this Essential Element. 

[Pause] 

If possible, briefly share your ideas with the person next to you or record your idea on paper. 

[slide 12] With your lesson idea in mind, consider the two possible methods shared on the next 

few slides. Compare your idea to the two possible methods presented on the upcoming slides. 

Try to identify which vignette lesson option seems closest to how you would conduct the 
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lesson. 

[slide 13] Lesson Option A is a teacher demonstration. 

You demonstrate the phenomena and compare the weights before and after mixing. The 

student observes the demonstration, watching as you make observations and measurements 

and listening to your explanation. 

You weigh the sugar, the water, and the mixture. You graph the weights before and after 

mixing. You show students that the weight of the sugar and water sum to the weight of the 

mixture. You explain what was observed - that weight is a property of matter that stays the 

same during mixing. Students demonstrate understanding by completing a worksheet. 

[slide 14] Lesson Option B is a teacher‐facilitated student investigation 

You facilitate a student investigation of the phenomena and help students compare the weights 

before and after mixing. Depending on the student’s visual, communication, and mobility 

capabilities you provide appropriate supports to allow the students to participate in the 

investigation by asking questions, making predictions, making observations and measurements, 

graphing, and explaining. 

Students ask questions they have about mixing. Students predict the weight of the mixture. 

Students weigh the sugar and water. Students graph the weights before and after mixing. Guide 

students to observe and explain the results - that the weight stayed the same during mixing 

because weight is a property of matter. Students demonstrate understanding in another 

application of conservation of weight. 

[slide 15] Compare your idea for the two options. Is your idea more like Option A or Option B? 

[slide 16] Whichever lesson option was closest to yours, it probably is similar to the strategies 

on this chart. Direct instruction and scientific inquiry are two common teaching strategies. 

Direct instruction can be effective for teaching many skills, such as basic math and independent 

living skills. In direct instruction, learning is a passive activity for the student. The teacher plans 

hands-on activities for students, or the teacher demonstrates activities for students and the 

teacher explains the phenomena and the disciplinary core ideas to students. 

In scientific inquiry, students are active participants as they make sense of phenomena to 

answer their own questions. Students use science and engineering practices, develop 

explanations for phenomena, and develop understanding of disciplinary core ideas with teacher 

guidance. 

In the next slide we will see how the two lesson options align with these teaching strategies. 

[slide 17] The two lesson options provided in the story are examples of direct instruction and 

scientific inquiry. 
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Lesson option A is an example of direct instruction. The teacher demonstrates or directs the 

mixing and weighing. The teacher presents and makes sense of measurements and graphs. The 

teacher also explains the concepts of conservation of weight before and after mixing to the 

students, and they practice what she has told them to demonstrate mastery. The direct 

instruction approach relies on direct teaching by the instructor. Students memorize vocabulary, 

definitions, facts, formulas, and concepts. Then students may conduct a lab or activity to verify 

what the instructor already explained. Students are expected to follow directions when 

conducting experiments. Direct instruction approaches have been commonly used for teaching 

students with significant cognitive disabilities. 

Lesson option B is an example of structured scientific inquiry. Students explore the concepts of 

conservation before and after mixing under the teacher’s guidance, collect evidence, make 

sense of evidence, and develop understanding of conservation of weight before and after 

mixing. The scientific inquiry approach relies on active student exploration of ideas and 

phenomenon with varying levels of instructor guidance. Instructors keep in mind the concepts, 

skills or standards that will be needed through the labs, activities, research, and experiences. 

Teachers provide learning opportunities and experiences that facilitate skill development and 

help key science concepts to emerge. Students can make choices in experiments, and the 

teacher supervises and monitors to ensure safety is maintained and directions are followed. 

During scientific inquiry instruction, the teacher may provide some direct instruction when a 

specific skill is needed, such as the use of a particular measurement tool or how to construct a 

graph. However, students are allowed to ask questions and make choices, which may result in 

mistakes or unexpected findings, and the teacher uses these occurrences as teachable 

moments. Inquiry instruction provides a common phenomena that students use to develop and 

apply vocabulary, definitions, facts, formulas, and concepts from what they have experienced. 

The scientific inquiry approach may be new to many teachers of students with the most 

significant cognitive disabilities. Recent research shows scientific inquiry to be a promising 

practice for teaching science to students with the most significant cognitive disabilities, but the 

research on this practice with this population is relatively new. 

In the next slides we will discuss why scientific inquiry methods are particularly effective in 

science instruction. 

[slide 18] A scientific inquiry approach has important features that distinguish it from other 

approaches. On this slide we have listed five key features. Students explore phenomena under 

the teacher’s guidance. They collect evidence. Students make sense of evidence. They develop 

explanations for phenomena and understanding of disciplinary core ideas. 

In the example lesson presented in the vignette, the students explore the phenomena of mixing 

sugar and water, make measurements and created graphs to make sense of the data, develop 

explanations for weights before and after mixing, and develop understanding of weight as a 

property of matter that does not change when a substance dissolve. 
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[slide 19] The 5E Model has been used with a wide range of students in many different science 

classrooms. There are several reasons that this model helps students learn science. 

The 5E model 

 promotes cognitive development & higher order thinking skills 

 provides opportunities for student choice 

 increases motivation & engagement 

 and promotes changing preexisting ideas about science. 

The structure of the 5E Model produces these effects. For example, allowing students to tell you 

what they already know about a phenomena by making a prediction is a first step in helping 

them to change preexisting ideas that may not be correct. When students have the opportunity 

to compare their preexisting ideas to personal observations, they are more likely to change 

incorrect ideas. In the case of dissolving sugar in water, many students think that when the 

sugar dissolves, it becomes weightless. Allowing them to make predictions and then compare 

their predictions to the observations provides an opportunity for them to change their thinking 

to the correct idea that the weight of the sugar is conserved. 

Next you will watch a short video about the 5E Model. 

[slide 20] This brief video will introduce and explain each of the stages of the 5E model. 

The next slide shows how the 5E model and Universal Design for Learning can be used together. 

[slide 21] The 5E Model also has built in Universal Design for Learning features. You already 

know about the Universal Design for Learning’s three principles, providing multiple means of 

engagement, action and expression, and representation. Teachers use Universal Design for 

Learning principles to make lessons accessible to all learners, including those with the most 

significant cognitive disabilities. For example, teachers use the principle of engagement to 

stimulate interest and motivation for learning. They use the principle of representation to 

present information and content in different ways. The principle of action and expression 

allows students to express what they know. Teachers can help students access learning 

opportunities in science through use of the 5E model. 

[slide 22] The 5E model integrates UDL principles in many ways. Students engage with 

personally relevant, real world phenomena in the engage phase, express what they know in the 

explore, explain, and elaborate phases, and monitor their own learning in the evaluate phase. 

Teachers will also use UDL principles to further personalize content to meet students’ needs. 

The connections between the 5E Model and UDL will be explored in more detail in the next part 

of this module. 
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[slide 23] In this slide, direct instruction and inquiry methods are compared. Each method has 

five basic parts. Both methods start in similar fashion, with ways to focus learners and remind 

students of what they already know. In the second steps, we see more difference between the 

methods. In direct instruction, the teacher explains the content before students practice, while 

in scientific inquiry, the teacher engages students in an exploration of the content before 

helping the students develop an explanation for the content. The Elaborate phase of the 

scientific inquiry model is practice because the students apply what they have just learned. The 

Evaluate phase of the 5E model gives students an opportunity to demonstrate what they have 

learned, which bears some similarity to the closure step in direct instruction. 

[slide 24] Although the two models have commonalities, a key feature of inquiry instruction is 

that students explore science phenomena before explanations are generated. 

This feature was demonstrated in lesson option B because students explored weight before and 

after mixing sugar and water before the explanation of conservation of weight was generated 

with teacher guidance. 

[slide 25] This module was structured using the 5E model. The table shows how this module fits 

the 5E model. During the Engage phase, a story and question about Mrs. Clark’s lemonade was 

used to pique your interest and provide a common phenomena. In the Explore phase, you 

thought about how to teach students about conservation of weight before and after mixing and 

compared it to two example lessons. For the Explain phase, you learned about two different 

instructional methods and compared them. You learned about scientific inquiry, the 5E Model, 

and how this module utilizes the 5E model. 

As explained in the previous slide, a key feature of this lesson was exploring a phenomena 

before generating an explanation. This feature was demonstrated in this module as you 

explored how to teach about conservation of weight before and after mixing before an 

explanation was generated about scientific inquiry instruction and the 5E model. In a direct 

instruction module, scientific inquiry would have been explained and presented first, followed 

by application and practice of the method. The structure of this 5E Model module promotes 

self‐examination of your ideas about teaching science in the explore phase before a new idea 

about teaching was presented. In the explain phase, the new idea was presented and compared 

to traditional ideas. 

[slide 26] The Elaborate Phase was not included in this module but would occur as you plan 

your own lesson using the 5E model and inquiry teaching methods. The Evaluate phase could 

occur later as you self‐reflect upon your knowledge and implementation of the 5E Model. 

In the second part of this module, we will examine the 5E Model in greater depth before you 

examine a 5E Model science lesson in part three. 

[slide 27] Thank you for completing Part 1 of Module 3: Instructional Strategies for Teaching 

DLM Science. For more information, go to http://dynamiclearningmaps.org. 
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