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Max Axiom graphic science title. Use the tables 
of contents to choose lessons that complement 
the content you are teaching in your core 
science program.  
 
Take a look at the literacy lessons throughout this 
resource to choose lessons that complement your 
teaching of reading strategies, fluency, vocabulary 
building, and authentic content-area writing.

Back matter pieces include rubrics to allow you to 
assess students’ work and track progress. Rubrics 
are included to assess writing, science investigations, 
fluency strategy use, and comprehension strategy 
use. The back matter also includes a Periodic Table 
of the Elements for student reference, correlations to 
standards for both the Common Core State Standards 
for ELA and the Next Generation Science Standards, a 
correlation of the lesson content in this guide to FOSS 
(Full Option Science System), and a list of resources 
for further reading. 

How do you pace the lessons?
These lessons are not meant to follow a particular 
pacing plan. They are geared toward your individual 
classroom and the needs of your students, whether 
you use this program with the whole class, small 
groups, as a supplement or summer school program, 
or with individuals who need extra support.

You might use a plan such as the following to guide 
your pacing. Consider the amount of time you have in 
your day and what you wish to accomplish with your 
students using the lesson supports:

•	Planning: Familiarize yourself with the 
background and the misconceptions in order 
to gauge students’ responses and correct any 
misconceptions students might have during the 
lesson sequence. Gather materials students might 
need for their investigations. Be sure students have 
set up science notebooks. 

•	Day One: Focus on the Engage and Explore sections 
of the lesson, providing materials for students to 
examine as they create their opening questions. 
Guide their work to be sure they create testable 
measurable questions.

•	Day Two: Students perform the investigation, 
collecting data and observations in their science 
notebooks.

•	Day Three: Students make claims, reflect by 
writing in their science notebooks, and explain their 
findings. As students use the book to explain the 
answers to the questions, you may want to begin 
the literacy lesson, as their explanations and literacy 
strategies go hand-in-hand.

•	Day Four: Work with students on the Elaborate 
section of the lesson. You may choose to have 
students work on the STEM Strategy or Content 
Connection portion of the lesson. 

•	Day Five: Students might complete the content-
area writing piece, work on the STEM Strategy or 
Content Connection suggestions, and/or finish the 
instructional plan by taking the assessment.

•	Follow-up: Use the various rubrics and other tools 
to gauge the success of the unit and plan for future 
instruction.

Using Graphic Science: Science and Literacy 
Development in Your Classroom
Graphic Science: Science and Literacy Development is a 
powerful tool that brings to life instruction in both 
science and literacy. 

Who should use this resource?
This resource is perfect for:

•	Science “Catch Up” programs—Graphic 
Science: Science and Literacy Development is not 
a comprehensive core science “program.” It is 
designed to supplement your science instruction 
and offer alternative approaches for instruction. The 
students to whom these lessons are targeted may 
need extra support to understand science content. 
They may be more engaged with the graphic content 
than with traditional textbooks. You may want to 
provide them with more opportunities to write and 
to respond to the content. Choose lessons in this 
resource to align with your teaching, and watch 
students become engaged with the graphic format, 
the hands-on experiences, and the intriguing 
STEM activities. 

•	Summer School—With lessons set up by content 
focus, the lessons in this guide are perfect for 
summer school. The combination of science content 
and literacy provide focus on both the concepts and 
the ways that strategic readers approach content-
area reading. With each lesson taking up a block of 
time in your day, Graphic Science and Literacy is a 
great “fit” for summer school. 

•	Title 1—Title 1 provides funding for high-
poverty schools to help students who are behind 
academically or at risk of falling behind. At-risk 
students benefit from the level of intervention 
offered in Graphic Science: Science and Literacy 
Development. A carefully constructed science 
lesson plan uses the 5Es model to engage 
students in content and then lead them to deeper 
understanding. The Science Writing Heuristic 
invites critical thinking. Directed questions 
prompt students to dive into the text and provide 
support for responses. Explicit models for fluency, 
vocabulary, comprehension, and writing “catch 
students up” with strategy use.

•	 RTI Response to Intervention (RTI)—RTI calls for 
approaches that provide alternatives for students 
who are struggling academically. 

Tier 1 students are at-risk and benefit from 
research-based instruction, sometimes in small 
groups and sometimes as part of a class wide 
intervention. Generally, six to eight weeks after 
beginning interventions, students are assessed 
to see if these interventions make a difference in 
their understanding.

At Tier 2, the level of intensity of the interventions is 
greater. Instruction may be more targeted toward the 
students’ learning difficulties.

Tier 3 intervention is more intense and more 
individualized than instruction in Tiers 1 and 2.

The lessons in this guide are perfect for Tiers 1  
and 2 of RTI. They provide engaging alternatives to 
understanding science content. The Science Writing 
Heuristic, especially, promotes active involvement 
with the right amount of teacher guidance.  
Students are expected to think critically and make 
evidence-based claims with the teacher’s support.

What does this resource include?
•	28 dual-purpose lessons integrating science and 

literacy instruction
•	Earth, Life, and Physical Science as well as STEM 

instruction
•	Academic vocabulary, comprehension of 

informational text, fluency, and writing instruction
•	Explicitly modeled fluency strategies
•	Graphic content for high-interest appeal
•	Assessment tools to monitor students’ progress

How is this resource organized?
Front matter pieces guide you through the 
philosophical underpinnings of this resource and 
help you gain insight into why this resource is a 
powerful tool for instruction. Use the front matter to 
guide your instruction.

Take a look at the tabs. Each tab begins a section: 
Earth Science, Life Science, Physical Science, and 
STEM. The tabs indicate the pages on which the 
lessons begin. Each lesson is keyed to a particular 
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InstructIonal DesIgn

28 total two-part lessons
Science and Literacy Instruction through a graphic format

Overview
Each lesson starts with an overview of the 
student book used for the lesson.

Science ObjectiveS
Each lesson provides an overview of student outcomes.

Science backgrOund
Science background 
provided to support 
instruction and avoid 
misconceptions.

addreSS Student 
MiScOnceptiOnS
Outlines common misconceptions 
students may have around the 
lesson content. Provides great 
support for lesson preparation.

scIence InstructIon

Part 1 of lesson: Science Instruction
5eS inStructiOnal deSign 
The 5Es represent five stages of a sequence for 
teaching and learning: Engage, Explore, Explain, 
Elaborate, and Evaluate. Developed by The 
Biological Science Curriculum Study (BSCS).

SteM Strategy 
Extension ideas for Science, Technology, 
Engineering, and Math activities.

next generatiOn Science StandardS 
and cOMMOn cOre State StandardS
Point-of-use support for what standards
are covered with each lesson.

tO SuppOrt yOur teaching:
•  Science Safety and Classroom 

Management, p. 16
•  Science and the 5Es Instructional 

Model, p. 18

•  The Science Writing Heuristic, p. 20
•  Graphic Science and Literacy and STEM, p. 21
•  Periodic Table of the Elements, p. 306
•  Science Investigation Rubric, p. 307

•  Max Axiom Graphic Science and FOSS, p. 312
•  Next Generation Science Standards, p. 314
•  Read More, p. 318
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lIteracy InstructIon

Part 2 of lesson: Literacy Instruction

cOntent vOcabulary

MOdeling
Suggestions for modeling 
reading strategies to 
support comprehension.

MaxiMuM Fluency 
Instructional support 
for helping students 
become more fluent 
readers.

reading Strategy 
Strategies for supporting 
striving readers as they 
read informational text.

writing 
Instruction and modeling 
for nonfiction writing.

BlMs anD assessMent 

Each lesson has 4 pages to monitor student progress
• A vocabulary master for each lesson supports understanding of content vocabulary.
• A two-page guide scaffolds the 5E process and provides support for using the Science Writing Heuristic.
•  A quiz with both multiple-choice and open-ended response questions assesses students’ knowledge 

of science content.

tO SuppOrt yOur teaching:
•  Reading Max Axiom Graphic Novels in 

Language Arts and Science: A Teacher’s 
Reading Guide, p. 12

•  Graphic Science and Literacy and the 
Common Core, p. 22

•  Writing in Science Notebooks, p. 24
•  Writing Rubric, p. 308
•  Peer Editing Checklist, p. 309
•  Rubric for Comprehending 

Informational Text, p. 310

•  Fluency Rubric, p. 311
•  Common Core State Standards  

for English Language Arts, p. 317
• Read More, p. 318 
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Science and the 5Es 
Instructional Model

The best way to have a good idea  
is to have a lot of ideas. 

— Linus Pauling

The 5Es model for science instruction (Bybee, et.al, 
2006) helps students build understanding of science 
concepts from their own ideas and from direct 
experiences that are part of a carefully planned lesson 
sequence. Throughout the science investigations in 
Graphic Science: Science and Literacy Development, you 
will see references to each of five powerful stages for 
teaching and learning: Engage, Explore, Explain, 
Elaborate, and Evaluate.

Specific activities in the investigations support the 5Es 
model. This chart explains each stage of the 5Es model 
and connects each stage to the lessons in this resource.

Stage Description What do learners do? What do teachers do?
How does this connect  

to Graphic Science lessons?

Engage The purpose for this stage is to 
pique students’ interest with an 
object, event, or question while 
assessing their prior knowledge 
and actively involving them 
in the lesson. Students make 
connections between past 
experiences and their current 
knowledge. The Engage 
step sets the stage for the 
investigation. 

✔  recall prior knowledge
✔  create questions
✔  identify problems to solve 

or decisions to make
✔  reflect
✔  consider prior 

understandings

✔  create engagement
✔  ask questions
✔  reveal problems
✔  assess prior 

understandings
✔  introduce important 

vocabulary

Every investigation in Graphic Science 
includes an Engage activity designed to 
pique students’ interest and activate their 
prior knowledge. Students watch and 
participate in demonstrations, examine 
realia, and so on as they recall their prior 
knowledge and begin to create questions 
about science content.

Explore As students get involved in 
the topic by exploring it more 
deeply, they have a chance to 
build their understandings. In 
this stage, students begin to 
build their own understandings, 
led by the teacher.

✔  hypothesize
✔  make predictions
✔  design and plan
✔  build models
✔  collect data

✔  pose questions
✔  prompt understanding
✔  make suggestions
✔  provide resources and 

feedback
✔  assess understanding 

and provide feedback

The Explore section is the bulk of the 
investigation. Students consider the 
engagement activity as they develop 
beginning questions related to the science 
content. Then they examine materials that 
are available for their investigations and 
create plans to test their ideas. They collect 
data throughout their investigations.

Explain In this stage of the investigation, 
students communicate what 
they have learned so far and 
determine what their findings 
mean. Students use their 
results as the basis for their 
explanations. They refine 
their use of language to 
communicate scientific data and 
findings.

✔  clarify their understandings
✔  share understandings
✔  form generalizations
✔  seek new explanations
✔  use various modes to 

explain

✔  provide feedback
✔  pose new problems and 

issues
✔  ask questions to clarify
✔  offer alternative 

explanations
✔  evaluate students’ 

explanations

Students make evidence-based claims 
based on their data and observations. They 
compare their results with other students’ 
results and reflect on their learning. Then 
they relate their hands-on learning to the 
text and reflect on the connections between 
the text and their investigations.

Elaborate Students elaborate by applying 
their newly acquired knowledge 
and understandings to new 
situations. 

✔  apply new knowledge
✔  solve problems
✔  make decisions
✔  perform new tasks
✔  plan new projects
✔  ask new questions and 

seek further clarifications 

✔  ask questions
✔  provide feedback
✔  provide resources
✔  evaluate students’ work

Students elaborate on their learning by 
considering alternate scenarios and new 
applications for their new and refined 
thinking. Students also connect new 
learnings to other content areas.

Evaluate Students demonstrate 
their understandings, and 
both students and teachers 
determine what learnings and 
understandings have occurred. 
Evaluation and assessment can 
(and should) occur in all stages 
of the process. But a final step 
in the instructional model allows 
for a more formal assessment. 

✔  use tools such as rubrics, 
observational logs, 
interviews, portfolios, 
and products based on 
project- and problem-
based learning

✔  use tools such as 
rubrics, observational 
logs, interviews, 
portfolios, and products 
based on project- and 
problem-based learning

Students answer questions, evaluate their 
performance using rubrics, and take a 
quiz depending on the needs of the class 
and the students. They demonstrate their 
understanding of science concepts and 
vocabulary.
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Graphic Science and Literacy and STEM
“If America is to maintain our high standard of living, 
we must continue to innovate. We are competing with 
nations many times our size. We don’t have a single 
brain to waste. Math and science are the engines 
of innovation. With these engines we can lead the 
world. We must demystify math and science so that 
all students feel the joy that follows understanding.”

— Dr. Michael Brown,  
Nobel Prize winner for medicine

STEM stands for Science, Technology, Engineering, and 
Mathematics. This initiative, begun in 2001 by the 
National Science Foundation, strives to integrate math, 
science, technology, and engineering into the regular 
curriculum. A STEM curriculum moves students 
from a teacher-centered curriculum to a curriculum 
in which the students themselves solve problems, 
discover answers, learn by exploration, and actively 
engage in situations. Aside from involving students in 
the crucial pursuits of engineering, science, math, and 
technology, STEM promotes innovation, collaboration, 
and critical thinking. 

Each science lesson in Graphic Science: Science and 
Literacy Development includes a STEM lesson that 
grows naturally from the content of a Max Axiom 
text. Use these STEM lessons to engage your students, 
involve them in project-based authentic problem-
solving, and encourage them to devise real-world 
solutions. 

pursues a solution to a constrained problem through 
the recursive process of design. Engineers use the 
knowledge of science and mathematics as factors that 
influence the nature of a solution. In some situations, 

the practices of science and engineering overlap, 
but often they are not complementary due their 
fundamental goal, process, and outcome. 

Engineering Have students work in pairs to 
find out how scientists differ from engineers, as 
well as how they often collaborate in the work 
force. Then have the pairs determine what types 
of engineers are likely to work closely with each 
of the scientists discussed in the book. Students 
can use their data to stage a job fair during 
lunch periods to promote careers in science and 
engineering.

Math Have pairs of students find recent 
graphs, maps, and statistical global warming 
data collected over the past hundred years, 
such as the percent of various greenhouse gases 
present in the air, the changes in the number of 
areas vulnerable to dengue fever, the number of 
tornadoes or hurricanes or other severe weather 
events, the number of record-high temperature 
days, periods of drought or greater than normal 
rainfall, and so on. Have each pair of students 
present one graph, map, or set of data and 
explain how it supports or refutes other data the 
class has gathered on this topic.

Technology Encourage students to learn 
how changes of state are used in technological 
systems. Have small groups research power 
plants, refrigerators, and different types of air 
conditioning systems including, regular systems, 
heat-pump systems, and evaporative systems. 
Suggest that each group draw a schematic or 
flow chart with descriptive labels that explains 
how the system works and how changes of state 
are used in the system.

The Science Writing Heuristic
Inquiry

noun \in-kwī(-e)r-ē

Per Merriam-Webster, inquiry is an examination 
into facts or principles, i.e. research, and a systematic 
investigation. The science instruction plans for Graphic 
Science: Science and Literacy Development allow you to 
authentically engage your students in inquiry.

The lesson plans are based loosely on the research of 
Brian Hand at the University of Iowa, whose science 
writing heuristic fosters within students a more 
complete understanding of science concepts.  
In Linking Science & Literacy (NSTA Press, 2006) Hand 
notes that when implementing an inquiry-based 
science unit, teachers should:

•	identify the unit’s big ideas
•	have a range of student activities available that 

address the major concepts of the unit
•	conduct an activity that uncovers what the students 

know about the topic
•	plan a pathway for the unit after completing the 

first activity
•	develop a range of conceptual questions for the 

pretest and post-test.

The lesson plans support you in these actions.

The lesson plans use the books in the Max Axiom 
series as springboards to help you involve your 
students in developing their own questions to explore, 
with liberal use of prompts to keep students focused 
during their investigations. Activity prompts are 
constructed to be personal, to require a student to 
consider specific elements of an individual component 
of the lesson (e.g., evidence, claims, reasoning), and 
to connect these elements to the larger goal of the 
inquiry (i.e. addressing the big question). The depth 
and complexity of the inquiry falls out of the grade 
level, background knowledge, and creativity of 
your students. Successful with elementary students 
through college-level students, the strategy can 
result in very different explorations of the same 
basic questions depending on your particular 
mix of students by facilitating inquiry in different 
degrees—from full-fledged original investigations on 
one end of the spectrum to decisions regarding the 
exact materials, specific procedure steps, or desired 
outcomes on the other end.

As another means of developing or refining their 
questions for investigation, allow students to examine 
the materials you have available, including those 
you think are only tangentially viable for the topic. 
Building in even a little extra time for students to 
observe and manipulate materials can make their 
explorations more meaningful. Also, allow students 
to switch materials or recast their investigation 
entirely if they are unable to develop procedures for 
valid results.

One of the things you’ll notice about the inquiry 
strategy is that the traditional investigative framework 
of scientific methods is replaced by a more student-
driven approach fueled by your prompts. The 
idea of students' making claims based on their 
own investigative evidence gives students more 
ownership of their results, which generally results 
in greater depth of understanding. Your state or 
district standards, however, may be focused on 
aspects of scientific methods, such as “Students will 
form a hypothesis or an if/then statement.” If so, 
help students recast their beginning question into a 
hypothesis. For example, a beginning question such 
as How does the surface material affect the way a ball 
rolls? can be recast into a hypothesis such as “If the 
surface is covered with a rougher material, a ball will 
roll on it more slowly.” As students complete their 
investigations and begin to make claims based on 
their evidence, help them realize that, similarly, their 
results can be used to state whether their hypothesis 
was supported or not supported.

Students will come to understand through your 
guidance that any claims made must be based on 
experiential or research evidence. Emphasize that 
a claim is not an opinion or unsubstantiated idea. 
Instead, it makes a relationship between what a 
student sees as fact and the confirming observations, 
research, and data. Students will benefit from practice 
in making claims supported by evidence in other 
subject areas as well.

Max’s STEM titles also enable you to engage students 
in the processes of engineering design. The practices 
of science and engineering are distinctly different. 
Max will aid students in realizing that science seeks 
an understanding of the natural world through a 
question about a phenomenon while engineering 

e
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of a text, self-correcting, chunking words into 
meaningful words and phrases to assist with 
comprehension, and adjusting reading rate for 
reading purpose. Each lesson includes a teacher 
model to help unlock the use of fluency strategies 
and showcase the thinking of strategic readers. 
Use the Fluency Rubric on p. 311 to track students' 
progress with fluency strategies.

D  Students are given an opportunity to explore 
content vocabulary with an explicit model, 
guided practice, and independent practice that 
will allow them to determine the meaning of 
general academic and domain-specific words and 
phrases and to determine the meanings of words 
and phrases as they are used in a text, including 
figurative, connotative, and technical meanings. 
Use the Rubric for Comprehending Informational 
Text on p. 310 to track students' progress and 
determine areas for increased instruction.

e  Students use comprehension strategies to deepen 
their understanding of text. The comprehension 
strategies are consideration of nonfiction text. An 
explicit teacher model and guided practice lead 
students to analyze and infer, determine main 
idea, summarize, self-monitor comprehension, 
and use word analysis strategies to dig deeper into 
the meaning of the text. Students use strategies 
independently with each Max Axiom title. 

F  Students reflect on their own strategy use. 
Differentiation suggestions allow you to provide 
extra support for students who need additional 
scaffolding to use the strategy, particularly in 
content-area texts. 

g  A writing lesson provides a suggestion for 
an authentic piece of writing in one of three 
nonfiction modes: expository/informative, 
persuasive, and narrative/sequential. The teacher 
explains the assignment and provides a model to 
showcase the features of the text. Suggestions are 
provided to guide students through each step of 
the writing process. A model clearly shows the 
features incorporated into a piece of writing.  
The Writing Rubric on p. 308 and the Peer Editing 
Checklist on p. 309 are tools you can use with your 
students to help them become strategic writers.

Each lesson contains a vocabulary blackline master 
to support students as they explore content-area 
vocabulary. Use these resources for independent  
or small group work.

Strategies for Writing  
in the Science Classroom 
This resource includes 
ideas for engaging, 
content-oriented writing 
tied to the CCSS. The chart 
beginning on page xiv 
is a guide to connecting 
literacy standards to the 
5Es model to strategies 
that propel your students 
toward becoming strategic 
science writers. Use this 
resource to enhance your 
students’ ability to write  
to learn.

Graphic Science and Literacy and the Common Core
Zip codes might be great for sorting mail, but they should not determine the quality of a 
child’s education or success in the future quality of a child’s education or success in the 

workforce. With common standards and assessments, students, parents, and teachers will 
have a clear, consistent understanding of the skills necessary for students to succeed after 

high school and compete with peers across the state line and across the ocean. 

—Gov. Bob Wise, President, Alliance for Excellent Education

The Common Core State Standards for English 
language arts not only pertain to texts in language 
arts classes, but they also set requirements for literacy 
in content areas, including science. The standards 
specify the literacy skills that will help students read, 
write, speak, listen, and use language effectively as 
they navigate science texts with complex content. 
The literacy standards for grades 6 and above take 
into account that teachers in the content areas will 
help students meet the challenges of the texts in the 
respective content areas. The CCSS are not meant to 
replace science standards, such as the Next Generation 
or state-specific science standards. Instead, they 
supplement the content standards by calling on 
students to use literacy strategies to navigate content

Each lesson in Graphic Science: Science and Literacy 
addresses CCSS for ELA in a carefully constructed 
lesson that ties content to literacy strategies.

a  Clear objectives state the literacy goals of the 
lesson. 

B  A list of content vocabulary words shows where 
in the text students will encounter important 
content vocabulary words. 

c  Each lesson has a fluency focus. Fluency lessons 
focus on essential skills for intermediate readers, 
such as rereading to confirm understanding 

a

B

c
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Students should feel free to use their notebooks 
at other times to record observations or thoughts. 
During an investigation on sound, for example, 
students may notice pitches or volumes and want to 
record those observations in their notebooks. Later, 
those observations may help them more carefully 
hone their thinking.

2. Talk before, during, and after writing. Science 
learning is a collaborative process, yet sometimes 
the act of writing is solitary. As we collaborate with 
others, we often discuss before we write. This can be 
true when writing in science notebooks as well. For 
example, if students are writing their observations 
during the Engage portion of a lesson, you might 
encourage them to briefly turn and talk with a partner 
before writing. You might also have students share 
portions of their writing with learning partners. A 
turn and talk moment does not need to last more than 
20 seconds or so. The idea is not to have a protracted 
discussion, but for all students to have a moment to 
share their thoughts aloud before committing them 
to paper. The strategy of turning and talking before 
writing is an especially effective strategy for English 
Language Learners and at-risk learners, who may 
need to discuss their thoughts to express them more 
fully before writing.

3. Allow freedom of thought. Students should not 
be copying notes from a chart or board—science 
notebooks are tools that students use to record their 
own thoughts or observations. You may use the 
blackline masters as springboards for writing, but 
remind students not to copy the information. They 
should use the masters as prompts for their thinking, 
as examples of data tables, and so on. Remind 
students that science notebooks will include personal 
connections to text and investigations to make 
learning more memorable and meaningful. Students 
should feel free to return to their notebooks, to staple 
or tape papers into the notebooks, to use various 
colored pencils to write in their notebooks, and so on. 
Students own their notebooks. 

4. Encourage students to use graphic organizers, 
graphs, and labeled diagrams to record and organize 
information. Introduce and model the use of graphic 
organizers, such as charts, tables, labeled diagrams, 
Venn diagrams, concept webs, and so on. Graphic 
organizers are invaluable tools for capturing and 

organizing students’ thinking. Introduce various 
graphic organizers throughout the year. Store them 
in a place where students can access them or display 
them to prompt students’ use of them.

5. Provide thinking stems. Thinking stems, which 
are simply the beginnings of sentences, allow students 
to record ideas and make connections. Display 
thinking stems such as the following and encourage 
students to use them as they write in their notebooks.

Sample Thinking Stems for Science Notebooks

•	I wonder …
•	I see …
•	I notice …
•	I learned …

•	I remember …
•	As evidenced by …
•	I know that … because …

6. Provide some time for reflection. Notebooks should 
not simply be a place to write down “everything.” 
Provide students the time to look over their notebooks 
to draw conclusions and make connections. This kind 
of reflection is why we write—we write to learn. But 
learning involves reflection, not just recording ideas. 
Be sure to provide time for that reflection and model 
how to do it. Science notebooks are not places for 
students to write lists of definitions of words—they 
are tools that promote critical thinking.

7. Use notebooks as formative assessment tools:

•	Focus on the positive as you review the notebooks 
with students. Talk with students about the way 
they pose questions, the data they record, the 
thoughts involved in the writing process, and so on.

•	Dip into the notebooks to inform your own teaching 
practices. As you review the notebooks, you’ll 
be able to see whether you need to provide more 
instruction on particular concepts or content. You’ll 
be able to evaluate students’ understanding with 
these written records of their thought processes.

•	As you assess notebooks and provide feedback, 
focus not only on “right answers” but also on the 
processes students use. Did they make detailed 
observations? Were labeled diagrams accurate? 
Were measurements precise? Were conclusions 
based on data? Help students refine not only 
“answers,” but also the scientific thinking—the 
scientific literacy—that will lead them to become 
more innovative and strategic thinkers. 

Writing in Science Notebooks
Adapted from Kathleen Kopp’s Strategies for Writing in 
the Science Classroom. Maupin House: 2011.

Just as writers in language arts keep writers’ 
notebooks to grow their ideas about the writing craft, 
science notebooks can serve as a continuous record 
written by students for students. Science notebooks 
contain students’ ideas, thoughts, and information 
before, during, and after students conduct 
investigations.

How might keeping permanent  
science notebooks benefit students? 
Students can use science notebooks to:

•	record their thoughts as they think like scientists.
•	record connections to real life that they note as they 

study science concepts.
•	record their observations so that they can return to 

them later for reflections.
•	use academic language and science content 

vocabulary to communicate their thoughts and 
observations.

•	strengthen their communication skills as they write 
to explain, to inform, to narrate a sequence, or to 
persuade.

•	reflect on previous learning as they refine and 
strengthen current understandings.

What kinds of notebooks should students 
use? When should they use them?
Science notebooks can be simple spiral-bound or 
composition notebooks. Store them in the classroom 
so they are always handy for science class.

Science notebooks can be used throughout an 
investigation. Consider closely modeling this process, 
showcasing your thinking as you use the notebook 
at various parts of an investigation. Point out that the 
use of the notebook is an ongoing process. You use 
the notebook as a tool to enhance learning, not as an 
“afterthought” or extra chore. It becomes a working, 
living document for students to use as they engage in 
various parts of the investigation:

•	As students work in the Engage portion of a lesson, 
they can record their thoughts or observations 
related to the activity.

•	During the Explore part of the lesson, students 
can use their science notebooks to record their 
observations and data. Note that each lesson in 

Graphic Science includes backline masters to assist 
students in setting up their science notebooks for 
the investigations. The tables shown are examples 
that students can use as they consider the best 
formats for recording data. 

•	As students Explain their results, they can refer to 
their notebooks to draw conclusions. 

•	Extending knowledge involves thinking further 
about what has been learned. The science 
notebook is a tool for that process, as students 
are able to carefully examine their observations 
and thoughts—everything they need to extend 
knowledge is recorded, so they don’t need to 
reconstruct their thinking.

•	During the Evaluate portion of the lesson, students 
may use their science notebooks to record their 
answers to questions. You will be able to collect 
notebooks for assessment, and students will 
have permanent records of their progress in 
understanding science concepts.

Tips for Using Science  
Notebooks in Your Class
1. Encourage students to always have notebooks 
close by—and model their use. Be sure notebooks are 
accessible to students. Model using your notebook to 
think strategically, record thoughts and observations, 
and so on. Note that, although there are natural 
points in the investigation cycle for using the science 
notebook, there may be other times when using the 
notebook is appropriate or desired.  
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cell lIFe
Overview
 Explore with Max as he heads to an 
ocean marina to investigate cells and 
shrinks to travel through cells. Learn 
about prokaryotic and eukaryotic cells, 
plant and animal cells, how cells get 
energy and make proteins, how cells 
divide, specialized cells, and more!

Science Background
•	All living things are made up of one or more cells. 

All cells can be classified into one of two groups— 
prokaryotes and eukaryotes.

•	Prokaryotes—bacteria—are single-celled. A 
prokaryotic cell has a plasma membrane, and most 
are surrounded by a cell wall. The cell does not 
have organelles surrounded by membranes, and its 
circular DNA is not in a nucleus.

•	Eukaryotic cells make up all other single-celled and 
multicellular organisms. The cell is surrounded by 
a cell membrane and has organelles surrounded by 
membranes. DNA is organized in chromosomes in 
the cell’s nucleus.

•	In plants and animals, mitochondria are the cells’ 
power plants. During cell respiration, they use 
oxygen and release energy stored in glucose in the 
form of ATP molecules. These molecules are used 
for cell metabolism, or the chemical reactions that 
take place in a cell. 

•	Proteins are used to build parts of cells and 
enzymes. Ribosomes make proteins using 
directions from DNA in the nucleus.

•	In prokaryotic cells, cell division occurs by binary 
fission, which is a process that involves the circular 
DNA’s duplicating and the cell’s dividing into two 
cells. In eukaryotic cells, cell division includes 
interphase, four stages of mitosis, and cytokinesis.

•	Plants and animals begin as a single cell, which 
grows into more cells by cell division. The first cells 
are stem cells. They can become any type of that 
organism’s cells. Then cells specialize.

Address Student Misconceptions
Students may believe that …

•	cells are flat, but cells are three-dimensional.
•	the sizes of cells determine the sizes of organisms, 

but cells can only grow to a certain size.
•	during mitosis, a parent cell divides into two new 

identical daughter cells. Mitosis, however, includes 

only the part of the cell cycle involving the division 
of chromosomes or the division of the nucleus. The 
entire cell cycle consists of three phases: interphase, 
the four stages of mitosis (prophase, metaphase, 
anaphase, and telophase), and cytokinesis, which 
means dividing into two new cells.

ENGAGE
Display photos of organisms that are made up of 
one cell, such as the paramecium, the amoeba, and 
bacteria, and photos of organisms that are made 
of many cells, such as a small plant, a large tree, a 
human, a mouse, and an elephant. Ask students 
how these organisms are similar and different. Ask 
students whether they can identify which organisms 
are made of one cell and which are made of many 
cells. Then ask whether they think all the cells that 
make up these organisms are the same.

EXPLORE
Initiate a discussion about different kinds of cells, 
such as prokaryotic and eukaryotic cells, plant and 
animal cells, and specialized cells such as nerve cells. 
During the discussion, lead students to understand 
that cells have different parts with different functions. 
Prompt thinking:

•	Different kinds of cells are …
•	Different parts of a cell are important because …
•	One cell becomes two cells by …
•	Specialized cells are …

Ask Beginning Questions Have students 
examine the drawings at the top of p. 6, the top of 
p. 8, and the bottom of p. 17, both drawings on p. 
22, the drawings at the top of p. 25, and all three 
drawings on the right side of p. 26 without reading 
the accompanying text. Elicit from students questions 
they have about the cells shown in the drawings. 

Gather materials that you think students might use in 
investigations about modeling cells and cell processes. 
Provide an assortment of common materials to make 
three-dimensional models of cells, such as plastic 
freezer bags, plastic containers, craft supplies, and 
dried pasta and beans. A thick material to model 
cytoplasm can be made from gelatin mixed with 
warm water or corn syrup. Heavy cardboard can be 
use to support and carry models. Students will also 
need reference materials.

Maximum Student Input
Encourage small groups to brainstorm a list of 
questions about cells they would like to investigate. 
Allow students to examine the materials you have 
available for use in their investigations. Encourage 
students with prompts:

•	The question we plan to answer by modeling is …
•	The variables we will control, or keep the same, are …
•	The materials we will use in our model are …
•	The steps of our procedure are …
•	Safety rules we will follow are …

Focused Student Input
The following steps exemplify how students might 
investigate a question about how the function of a cell 
is related to its structure, or how cell processes such as 
cell division can be modeled. 

1. To get students thinking about ways to model cells 
or cell processes, ask questions such as the following:

•	Will your model be two- or three-dimensional?
•	Where can you find information about specialized 

cells?
•	What is the purpose of cell division?
•	What will you need to represent in your model?
•	How can you show cell parts or division?

2. Have students form pairs or small groups based on 
what they’d like to explore—how the function of a cell 

is related to its structure or how cell division can be 
modeled. Have students determine which tasks need 
to be done and who will be responsible for each.

3. If students are exploring how the function of a cell 
is related to its structure, ask students to list cells 
they might choose to model, such as skin or leaf cells. 
Allow students to use reference materials to find two 
sources that provide information about their cell and 
a drawing of their cell. Students may also refer to 
Max’s explanations and drawings on pp. 6, 8–15, and 
22–27. Students can choose any appropriate materials 
to build their cell models. Remind them to record each 
cell part and what material represents it and to draw 
their finished cell using appropriate formats. Prompt 
thinking:

•	I hypothesize that the relationship between the cell’s 
function and structure is …

•	The materials I will use to represent cell parts are …

4. If students are modeling the process of cell division, 
they may choose pieces of yarn of different colors, 
or other materials with different colors or shapes, to 
represent the different chromosomes. They may use a 
material, such as string, or draw lines to represent the 
cell membrane, nuclear membrane, and microtubules. 
Encourage students to label and write captions for 
the steps of cell division in their models. Students 
can research the steps of cell division by referring to 
Max’s explanations and the drawings on pp. 17–19. 
As students decide on what materials to represent 
the process of cell division and build their models, 
remind them to record what each material represents 
and to draw their finished models using appropriate 
formats. Prompt thinking:

•	I will represent the cell membrane, nuclear membrane, 
and microtubules with …

•	I will represent the chromosomes with …
•	The steps of cell division that is mitosis are …

EXPLAIN
Explain Using Student Evidence

Make Claims Once the models are complete, ask 
each group to analyze its model. Based on the models, 
have each group make one or more claims that are 
supported by their model. Provide prompts:

Encourage Inquiry Some students thrive with more 
input into the investigative process. Others need support 
to develop valid investigations, yet still can make decisions 
about how the inquiry is carried out. In either case, you might 
provide students with a copy of the assessment rubric on 
page 307 to help them plan and carry out their investigations. 

Science Objectives
Students will be able to:
•	compare	prokaryotic	and	eukaryotic	cells.
•		explain	the	role	of	mitochondria	in	providing	energy	for	

a cell.
•	describe	how	proteins	are	made	and	the	cell	parts	involved.
•	compare	animal	cells	and	plant	cells.
•	describe	the	steps	of	cell	division.
•		understand	the	relationship	between	stem	cells	and	the	

other types of cells in a human body. 
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Quiz Answers
1. B
2. A
3. B
4. D
5. C

6. A
7. D
8. C
9. A
10. D

EVALUATE
Students’ understanding of cells can be evaluated 
in several ways—asking the questions that follow, 
evaluating their performance on the investigations 
using the rubric on page 307, and administering the 
quiz on page 145.

1. Define What are cells? (Cells are the building 
blocks of life. Every living thing is made up of one or 
more cells.)

2. Compare and Contrast Compare and contrast 
a prokaryotic cell and a eukaryotic cell and give 
an example of each. (Both are cells that make up 
organisms. Both kinds of cells have cytoplasm, a cell 
membrane, and DNA. A prokaryotic cell does not 
have a nucleus, and its DNA floats in the cytoplasm. 
A eukaryotic cell has a nucleus that contains its 
DNA, and the cell has organelles that do specific jobs. 
Bacteria are prokaryotic cells. Plant and animal cells 
are eukaryotic cells.)

3. Compare and Contrast Compare and contrast an 
animal cell and a plant cell. (Sample answer: Both 
an animal cell and a plant cell have a cell membrane, 
cytoplasm, a nucleus that contains DNA, ribosomes, 
an endoplasmic reticulum, a Golgi apparatus, and 

mitochondria. Unlike an animal cell, a plant cell has 
chloroplasts, a cell wall, and openings connecting one 
cell to another.)

4. Explain Explain what mitosis is and its importance 
as a part of cell division. (Sample answer: Mitosis 
is the part of cell division that involves the copying 
and dividing of the cell’s chromosomes or DNA. It 
is important because without it one cell could not 
become two new cells.)

5. Apply Max Axiom is using a microscope to observe 
human blood cells. He notices that none of the red 
blood cells has a nucleus. Based on Max’s explanations 
and drawing and on your models, what inferences 
can you make about red blood cells? Explain each 
inference. (Answers may vary. Sample answer: Red 
blood cells are specialized prokaryotic cells because 
they are in a human and they have a special structure 
and function. They are not able to make more of 
themselves because they do not have a nucleus and 
therefore no DNA instructions for cell division. They 
must be made somewhere else because humans need 
to replace red blood cells.)

Quiz Short Answers
Sample answer: Making a model would help me 
identify what is needed for making proteins, what cell 
parts are involved, and what the parts do. Putting the 
steps of the process in the order in which they occur 
would also help me understand and remember the 
process.

Sample answer: In both plants and animals, 
mitochondria produce energy for the cell from 
glucose. Ribosomes make proteins the cell needs in 
both. DNA in the nucleus contains the information for 
controlling the cell’s activities in both.

Maximum Content Connections
Connect information about cells to genes. Read  
pp. 10–15 of Decoding Genes. Ask: What is the role 
of genes in building cells? (Genes “tell” cells how to 
build proteins.) Students may want to alter their 
investigations to build models of DNA. 

•	We claim that … because our data shows that …
•	As evidenced by … we claim that … because …

A sample claim for how the function of a cell is 
related to its structure might be:

We claim that a cell has a structure that makes its function 
possible because our model shows that a neuron has 
structures that make it possible to get messages from one 
neuron and pass them on to another neuron.

A sample claim for modeling the process of cell 
division might be:

We claim that making a model of cell division helped us 
understand the process because we could see what happens 
to one chromosome during each step.

Compare Results Encourage groups to compare 
the results of their investigations.

Student Reflection Have students reflect 
on what they learned from their own models and 
comparisons with the models of other groups. Prompt 
their thinking:

•	I now know that …
•	I can claim that my idea about … has changed because …
•	I used a model instead of real cells to study … because …
•	My model differs from the real cell or process in that …
•	My model shows … well, but does not show … well.
•	One concept I still do not understand is …

Explain with Max Axiom
Use The Basics of Cell Life to reinforce what students 
observed and learned building their models. 

Refer students to pp. 4–6. Ask: In terms of cells, what 
do all organisms have in common? (All organisms are 
made up of one or more cells.) How are a prokaryotic cell 
and a eukaryotic cell alike and different? (Sample answer: 
Prokaryotic cells do not have a nucleus, and their 
DNA floats inside the cell. A eukaryotic cell has DNA 
in a nucleus and has many organelles.) 

After students read pp. 8–13, ask: Do you think a 
skin cell or a muscle cell would have more mitochondria? 
Explain your reasoning. (A muscle cell would have more 
mitochondria because it uses more energy, and the 
mitochondria are the organelles that turn glucose 
into ATP, which the cell can use for energy.) In the 
process of making proteins, what is the difference between 

transcription and translation? (During the process of 
transcription, a nuclear protein copies instructions 
for making a new protein from a gene. During the 
process of translation, ribosomes use the instructions 
to string amino acids together and make a new 
protein.) 

Have students read pp. 14–15, then ask: How is a plant 
cell different from an animal cell? (A plant cell has parts 
that an animal cell does not. A plant cell has a cell 
wall, openings connecting one cell to another, and 
chloroplasts.) 

After students read pp. 20–27, ask them: When a many-
celled organism starts as a single cell, how are its first cells 
different from the cells in its adult body? (The first cells 
are stem cells that can become any type of cell in the 
body. The cells in the adult body are specialized cells 
that have particular functions.) Why does an organism 
need specialized cells? (Answers may vary. Sample 
answer: Each type of cell has a certain function that 
the organism needs to live.) 

ELABORATE

Call students’ attention to the information Max gives 
about building proteins on pp. 8–13. Point out that 
on p. 12 Max describes ribosomes as protein-making 
factories. Ask students to think of the whole cell 
as a factory that supplies the energy and materials 
ribosomes need to make proteins and that transports 
the proteins where they are needed. Ask students to 
use Max’s descriptions to make a flow chart of the 
roles of cell parts and materials in protein production. 
(Sample answer: Glucose moves into the cell through 
the cell membrane. Mitochondria provide energy 
from glucose. A nuclear protein gets instruction from 
a gene in the nucleus and makes a copy called mRNA. 
The mRNA moves through the nuclear membrane 
and to the endoplasmic reticulum. Ribosomes in 
the endoplasmic reticulum use the instructions in 
the mRNA to string together the amino acids that 
make the new protein. The Golgi apparatus moves 
the proteins around the cell. Microtubules take the 
proteins where they are needed.) Then ask students 
to draw an analogy between each cell part and parts 
of a factory or their school. (Answers will vary but 
should reflect a similar function, such as electricity 
provides energy and the main office has instructions 
for running the factory or school.)

STEM Strategy 

Technology Explain that stem cell researchers 
are trying to develop treatments for many 
diseases and conditions, such as Parkinson's 
disease and spinal cord injuries. They also are 
trying to create replacement organs, such as 
kidneys. Guide students to reliable Internet 
sources about adult stem cells, such as the 
website of the National Institutes of Health. 
Ask the groups to investigate the answers to 
their question and any new questions that arise 
during their research. Students could present 
their findings in a panel discussion with a 
moderator and several “experts” on the topic, 
fielding appropriate questions from the audience 
composed of the rest of the class.



Writing Process
Provide opportunities for students to participate in the writing process:

•	Prewriting: Have students generate a list of terms that are “must haves” 
for the website. How will they highlight and define them on the site? 

•	Writing: Encourage students to make their content “live” on a class or 
school website. The opportunity to publish will invigorate students’ 
writing.

•	Editing and Revising: Have students hold writing conferences with peers. 
Provide stems to make conferences helpful and authentic:
•	I liked it that you used content-specific language when describing …
•	The features you used to keep information organized and relevant are …
•	An example of good organization is when …
•	One suggestion I would make for improving your writing is …

Students can also use the writing rubric on p. 308 to evaluate their work.

 Common Core State Standards
CCSS.ELA-Literacy.RF.4c, CCSS.ELA-Literacy.RST.6-8.1, CCSS.ELA-Literacy.RST.6-8.2, CCSS.ELA-Literacy.
RST.6-8.4, CCSS.ELA-Literacy.WHST.6-8.2a, CCSS.ELA-Literacy.WHST.6-8.2b, CCSS.ELA-Literacy.WHST.6-
8.2d, CCSS.ELA-Literacy.WHST.6-8.4, CCSS.ELA-Literacy.WHST.6-8.5, CCSS.ELA-Literacy.WHST.6-8.6, 
CCSS.ELA-Literacy.WHST.6-8.8

Provide Extra Support
If students need extra support to 
identify main ideas and details, 
consider creating a graphic 
organizer or listing main ideas on 
chart paper so that students can 
focus on determining what details 
best support these main ideas.

Writing Model
Single-Cell OrganiSMS

introduction
Single-celled organisms, also called 
unicellular organisms, are living things made 
up of just one cell. 

examples
Some plankton and some bacteria are 
unicellular organisms.

reproduction
DNA is copied in the nucleus and the cell 
divides.

Metabolism
A glucose molecule travels through the cell 
wall to mitochondria, which turn the molecule 
into energy.

cell lIFe
explore content-area VocaBulary

Before reading The Basics of Cell Life, preteach content vocabulary to increase 
students’ understanding. Display the Vocabulary Inventory chart, p. 142, with 
a document camera or interactive whiteboard. Model how to preview the 
vocabulary words and rate knowledge before reading.

Model
Taking an inventory of vocabulary before reading is a way to figure out which of 
these words I already know and what I will be reading about in this text. I’ll start by 
recording the word plankton in the first box. I’ve heard of plankton before—I know 
they are tiny plants that live in the water. Watch as I record that definition. What if I 
didn’t know the word? I could find the page on which the word appears and see whether 
the words around the word could help me figure out the meaning. The glossary would 
help me confirm understanding. I’ll record another term in the chart—stem cell. Do 
you know that term? How might you define it?

Capture students’ ideas about stem cells in the chart. Then have students 
complete the inventory. Ask them to keep their inventories on hand to add 
definitions and other ideas about words as they read. 

After reading The Basics of Cell Life, have students work in pairs to update 
their charts and to construct a sentence for each vocabulary word to show 
their understanding. Model a sentence for plankton: Although the ocean is full 
of billions of plankton, these tiny single-celled organisms can be seen only with a 
microscope.

use a reaDIng strategy
Main Ideas and Supporting Details
Focus on a reading comprehension strategy before reading. Model how to use 
a concept map to determine the main idea and supporting details. Turn to  
pp. 14–15 and read the section about plant cells.

Model
The main idea of a text or part of a text is the most important idea. Supporting details 
give more information about the main idea. Let’s take a close look at pages 14–15. I 
am going to use a concept map to capture the main idea and the details that tell more 
about it. After reading these pages, I know the main idea is that plant cells have many 
different parts. So I’m going to write parts of plant cells in the center bubble. One 
supporting detail is that plant cell walls are made of cellulose. Watch as I add that detail 
in a circle connected to the main idea.

Turn and talk with your partner. What other supporting details can you find about 
plant cells?

Capture students’ ideas, confirming how you connect supporting details to the 
main idea. When the web is complete, have students use it to summarize the 
content. 

Have students work in pairs or groups to complete concept maps for other 
sections of text. Pairs can get together to see how students can use the webs to 
summarize the content.

WrIte aBout content
Create Website Content
After reading The Basics of Cell Life, have students reflect on the content by 
writing. Tell the students that informational websites are one place to gain 
knowledge about a subject. Discuss ways students can determine whether a 
website is suitable to use for research. Prompt students to create content for a 
“Virtual Tour of Cells” website.

Share with the class examples of websites with solid content and user-friendly 
structures. Use these examples as models for your cell website. 

Before writing, have students brainstorm “tabs” or sections for the website. 
Start by modeling: In The Basics of Cell Life, several types of cells are discussed. 
Plankton and other single-celled organisms are discussed. So we’ll dedicate one section 
to single-celled organisms. Call on volunteers to provide other sections for the cell 
website—animal cells, plant cells, and specialized cells’ parts—or organize in 
another way you see fit. 

Assign each section to a student. More than one student may write for more 
than one section to create multiple websites if needed. Encourage students 
to use content-area vocabulary in their writing. Also instruct students to use 
outside sources to do research as necessary. Provide a writing model that 
shows how the website might be set up.

Literacy Objectives
Students will be able to:
•		explain	meanings	of	content-area	

vocabulary words.
•		read	fluently,	using	context	to	confirm	

understanding.
•		determine	main	idea	and	supporting	
details	in	informational	text.

•		write	informational	text	with	precise	
language	and	specific	content	
vocabulary.

Content Vocabulary
•	amino	acid	(12)
•	ATP	(9)
•	cellulose	(14)	
•	DNA	(6)
•	gene	(10)
•	glucose	(8)
•	metabolism	(8)
•	mitosis	(17)
•	organelle	(6)
•	photosynthesis	(15)
•	plankton	(4)
•	stem	cell	(20)
See Glossary, p. 30

Students can use the Interactive E-Book to 
hear a fluent reading of the text.

Maximum Fluency
Tell students: Fluent readers use 
the context of the text to confirm 
their own understandings about 
the content. Read pp. 8–9 aloud to 
students, maintaining a quick and 
steady pace. I realize that I am not 
exactly sure what cell metabolism is. I 
am going to reread a bit more slowly 
to confirm my understanding. Reread 
the pages, slowing down for better 
fluency and comprehension.

OK, now that I’ve carefully reread, I 
understand that cells receive energy 
from food or the sun. Mitochondria 
in the cell turn food molecules into 
glucose that provides energy for the 
cell to make proteins.

Choose another passage, such as pp. 
18–19. How do cells divide? Read 
these pages at a rate that will help 
you confirm your understanding of 
cell division. What strategy will you 
use to read fluently? 

3130
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Key for Cell Model

Cell Part Material Used

cell membrane

cytoplasm

nucleus and nuclear 
membrane

DNA

mitochondria

endoplasmic reticulum

ribosomes

golgi apparatus

Use this guide to investigate a question about modeling cell structure and processes. 
Write your lab report in your science notebook.

1. Ask a Beginning Question
How does the function of a cell relate to its structure? 

How can cell division be modeled?

2. Design an Investigation
Choose one of the questions above. Think about how you can answer the question. 
Discuss your ideas with the others in your group. Together, design and record a 
procedure for building an accurate model. Make sure to write down any safety 
precautions that you must follow as you test your question. Use these prompts to help 
you:

•	The question we plan to answer by building a model is …
•	The variables we will control, or keep the same, are …
•	The materials we will use in our models are …
•	The steps of our procedure are …
•	Safety rules we will follow are …

3. Record Observations and Data
If you make three-dimensional models of a specialized cell, carefully record how your 
models represent each kind of cell part and what your models look like. If you make a 
model of cell division, carefully record how your model represents each part and step 
in the process and what materials you use for each part. Organize your data in a table 
such as one of those below.

VocaBulary InVentory

Name: Date:

Word:

❒ I don’t know this word
❒ I can define this word

Definition:

Sentence:

Word:

❒ I don’t know this word
❒ I can define this word

Definition:

Sentence:

Word:

❒ I don’t know this word
❒ I can define this word

Definition:

Sentence:

Word:

❒ I don’t know this word
❒ I can define this word

Definition:

Sentence:

Word:

❒ I don’t know this word
❒ I can define this word

Definition:

Sentence:

Word:

❒ I don’t know this word
❒ I can define this word

Definition:

Sentence:

Cell Life Inquiry Guide / Focused Student Input

Model of Cell

Kind of Cell Labeled Drawing of Model

Key for Cell Process

Cell Part Material Used
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Name: Date:

Choose the best answer to each question.

1. A cell that can divide and make two cells must have _____.
A. a cell wall B. DNA C. chloroplasts D. openings to other cells

2. What organelles provide energy that cells can use?
A. mitochondria C. the endoplasmic reticulum
B. ribosomes  D. the Golgi apparatus

3. What organelles make proteins?
A. mitochondria C. the endoplasmic reticulum
B. ribosomes  D. the Golgi apparatus

4. The copy of instructions for making a protein is called _____.
A. an amino acid B. a nuclear protein C. DNA D. mRNA

5. What is the source of the amino acids that animal cells need to make proteins?
A. chromosomes B. ribosomes C. digested food D. specialized cells

6. The two steps of cell division that are NOT steps of mitosis are _____.
A. interphase and cytokinesis C. telophase and cytokinesis
B. prophase and metaphase D. interphase and anaphase

7. A stem cell _____.
A. is only found in plants C. makes up a one-celled organism
B. is a specialized cell  D. can become any type of cell

8. What structures of neurons make it possible for the cells to receive and pass along messages?
A. cell and nuclear membranes C. axons and dendrites
B. two kinds of proteins D. keratin and tiny plates

9. What does a nuclear protein make a copy of during transcription?
A. gene B. cell C. chromosome D. glucose

10. What parts of a plant are least likely to contain chloroplasts in their cells?
A. big leaves B. tiny leaves C. stems D. roots

 Respond to each question with two or more complete sentences.  
Use the back of this sheet.

How could making a model of the steps involved in the process of making proteins help you 
understand cells? 

What are three cell parts that function in the same way in both animal and plant cells?  
What are their functions? 

4. Make a Claim Backed by Evidence
As a group, discuss your observations and analyze your models. Make one or more 
claims based on the evidence you observed and recorded.

5. Compare Findings
Talk with other groups that investigated the same question about their observations and 
data. Also talk to groups that investigated the other question about what they found. 
Use these prompts to help you compare the findings.

•	Our group’s model is the same as those of another group that modeled … in that …
•	Our group’s model differs from those of another group that modeled … in that …

6. Reflect on Learning
Review your observations and models once more. Think about what they mean. Do 
they match what you already knew or do they change your ideas about cells? Use these 
prompts to help you understand your ideas.

•	 I now know that …
•	 I can claim that my idea about … has changed because …
•	 I used a model instead of real cells to study … because …
•	My model differs from the real cell or process in that …
•	My model shows … well.
•	My model does not show … well.
•	One concept I still do not understand about cells or cell processes is …

Claim Evidence that Supports the Claim

1.

2.

3.

Model of Cell Division

Steps Labeled Drawing of Step Description of Step

interphase

prophase

metaphase

anaphase

telophase

cytokinesis

cell lIFe WIth Max axIoM
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Science Investigation Rubric
Name _________________________________________________  Date ________________________________

Investigation __________________________________________  Total Score __________________________

Use this rubric to evaluate students’ work on their science investigations. Consider sharing this rubric with 
students before they begin their investigations so that they know on what basis they are being evaluated.

© 2013 from Graphic Science: Science and Literacy Development (Capstone Classroom). This page may be reproduced for classroom use only.

Criteria 1 point 2 points 3 points

Initial question Question had a yes/no 
answer, was off topic, 
or otherwise was not 
researchable or testable.

Question was researchable or 
testable but too broad or not 
answerable by the chosen 
investigation.

Question clearly stated, 
researchable or testable, 
and showed direct 
relationship to investigation.

Investigation 
design

The design of the 
investigation did not 
support a response to 
the initial question.

While the design supported 
the initial question, the 
procedure used to collect 
data was not valid. 

Variables were clearly 
identified and controlled 
as needed, with steps 
and trials that resulted in 
data that could be used to 
answer the question.

Variables Either the dependent or 
independent variables 
were not identified.

While the dependent and 
independent variables were 
identified, no controls were 
present.

Variables identified and 
controlled in a way that 
results in data that can be 
analyzed and compared.

Safety  
procedures

Basic laboratory safety 
procedures were 
followed, but practices 
specific to the activity 
were not identified.

Some, but not all, of the 
safety equipment was used, 
and only some safe practices 
needed for this investigation 
were followed.

Appropriate safety 
equipment used and safe 
practices adhered to.

Observations  
and data

Observations were not 
made or recorded, and 
data is unreasonable in 
nature, not recorded, 
or does not reflect what 
actually took place 
during the investigation. 

Observations were made, 
but were not very detailed, or 
data appears invalid or was 
not recorded appropriately.

Detailed observations 
were made and properly 
recorded, and data is 
plausible and recorded 
appropriately.

Claim No claim was made 
or the claim had no 
relationship to the 
evidence used to  
support it.

Claim was marginally 
related to evidence from 
investigation or other 
research.

Claim was backed by 
investigative or research 
evidence.

Findings  
comparison

Comparison of findings 
was limited to a 
description of the initial 
question.

Comparison of findings 
included minimal data or was 
otherwise insufficient.

Comparison of findings 
included both methodology 
and data collected by at 
least one other entity.

Reflection Student reflections were 
limited to a description 
of the procedure used.

Student reflections were not 
related to the initial question.

Student reflections 
described at least one 
impact on thinking.

Rubric	for	Comprehending	Informational	Text
Name _________________________________________________

Use this rubric to assess and monitor the strategies that students use to access informational text.  
Add other areas that you wish to assess based on your students’ needs. Use the results of your  
assessment to plan instruction for students who need further support. 

Ratings
1 = rarely demonstrates this behavior
2 = inconsistently demonstrates this behavior
3 = successfully demonstrates this behavior 

© 2013 from Graphic Science: Science and Literacy Development (Capstone Classroom). This page may be reproduced for classroom use only.

Areas for instructional focus:

____________________________________________________________________________________________________

____________________________________________________________________________________________________ 

Behavior Date Date Date Date

The student:

Rating Rating Rating Rating

uses text features such as the table of 
contents, bold words, and the glossary to 
find and understand information.

recognizes text structures (main idea/details, 
cause/effect, compare/contrast, etc.) to aid 
comprehension.

clearly understands important ideas and 
details as demonstrated by summarizing 
text. 

clearly understands important ideas and 
details as demonstrated by using details 
from the text and background knowledge to 
make inferences.

clearly understands important ideas and 
details as demonstrated by synthesizing 
important ideas in the text.

identifies elements of author’s craft that 
contribute to meaning of a text.

recognizes the author’s viewpoint and 
considers this when drawing conclusions 
about a text.

readily recognizes real-world connections to 
information in the text.

Adapted from Rethinking Small-group Instruction in the Intermediate Grades: Differentiation That Makes a Difference.  
Nancy Boyles. Maupin House: 2011.
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Max Axiom Titles Suggested FOSS Correlations

STEM Titles

The Amazing Work of Scientists with Max Axiom, 
Super Scientist

Models and Designs (Grades 5-6)
Variables (Grades 5-6)
Earth History (Middle School)

Engineering an Awesome Recycling Center with Max 
Axiom, Super Scientist 

Models and Designs (Grades 5-6)

Engineering a Totally Rad Skateboard with Max 
Axiom, Super Scientist

Models and Designs (Grades 5-6)

The Incredible Work of Engineers with Max Axiom, 
Super Scientist

Landforms (Grades 5-6)
Models and Designs (Grades 5-6)

Investigating the Scientific Method with Max Axiom, 
Super Scientist

Models and Designs (Grades 5-6)
Variables (Grades 5-6)
Earth History (Middle School)

Lessons in Science Safety with Max Axiom, Super 
Scientist

Human Brain and Senses (Middle School)

Earth Science Titles

The Earth-Shaking Facts about Earthquakes with Max 
Axiom, Super Scientist

Landforms (Grades 5-6)
Earth History (Middle School)

The Explosive World of Volcanoes with Max Axiom, 
Super Scientist

Landforms (Grades 5-6)

A Refreshing Look at Renewable Energy with Max 
Axiom, Super Scientist

Solar Energy (Grades 5-6)

Understanding Global Warming with Max Axiom, 
Super Scientist

Solar Energy (Grades 5-6)
Weather and Water (Middle School)

The Whirlwind World of Hurricanes with Max Axiom, 
Super Scientist

Water Planet (Grades 5-6)
Weather and Water (Middle School)

Max	Axiom	Graphic	Science	 
and FOSS (Full Option Science System)
FOSS (Full Option Science System) is a research-
based science curriculum developed at the Lawrence 
Hall of Science and published by Delta Education. 
The curriculum is based on hands-on experiences 
that foster observation and prompt students to make 
logical connections. Students engaged in FOSS 
activities engage with active learning of scientific 
concepts and develop the ability to think critically 
through inquiries, investigations, and analyses. 

If you are using FOSS in your classroom, the titles in 
Max Axiom Graphic Science invite natural connections 

to FOSS activities. Use the Max Axiom titles as links 
to experiments, as sources for students to find out 
more about science concepts, and as resources for 
students who need multiple modes of instruction 
to grasp content and academic vocabulary. Use this 
chart to match Max Axiom Graphic Science titles to 
FOSS units of study. Please note that Capstone Press 
and Capstone Classroom are not affiliated with Delta 
Education. These correlations will allow you to use 
materials you may already have in your classroom to 
help students make deeper, richer connections about 
science content.

Standards Page Numbers

Physical Science

1-PS4 Waves and Their Applications in Technologies for Information Transfer 
Students who demonstrate understanding can:
1-PS4-e. Use tools and materials to design and build a device that uses light or sound to solve the problem of sending a 
signal over a distance.

227, 229

2.PS1 Matter and Its Interactions 
Students who demonstrate understanding can:
2-PS1-a. Analyze data from testing objects made from different materials to determine if a proposed object functions as 
intended.

67, 69

4-PS3 Energy 
Students who demonstrate understanding can:
4-PS3-b. Make observations and collect data to provide evidence that energy can be transferred from place to place by 
sound, light, heat, and electric currents.
4-PS3-e. Design, test, and refine a device based on the criterion that it converts energy from one form to another with a 
given set of constraints to solve a real world problem. 

107, 109, 229, 267, 269, 
287, 289
107, 109

4-PS4 Waves and Their Applications in Technologies for Information Transfer 
Students who demonstrate understanding can:
4-PS4-b. Plan data collection methods and make observations to provide evidence that waves transfer energy to objects. 87, 89, 

5-PS1 Matter and Its Interactions 
Students who demonstrate understanding can:
5-PS1-a. Argue from evidence to support the theory that matter is made of particles too small to be seen.
5-PS1-b. Use simple models to describe that regardless of what reaction or change in properties occur, the total weight 
of the substances involved does not change.

297, 299
259, 297, 299

5-PS4 Waves and Their Applications in Technologies for Information Transfer 
Students who demonstrate understanding can:
5-PS4-a. Apply scientific knowledge of how lenses bend light to design a tool to enhance vision. 269

MS-PS1 Matter and Its Interactions 
Students who demonstrate understanding can:
MS-PS1-b. Design a solution that solves a practical problem by using characteristic chemical and physical properties of 
pure substances.
MS-PS1-d. Develop molecular models of reactants and products to support the explanation that atoms, and therefore 
mass, are conserved in a chemical reaction.
MS-PS1-e. Analyze and interpret the properties of products and reactants to determine if a chemical reaction has 
occurred.
MS-PS1-g. Design, construct, and test a device that either releases or absorbs thermal energy by chemical processes.

67, 69

257, 259

257, 259

259

MS-PS2 Motion and Stability: Forces and Interactions 
Students who demonstrate understanding can:
MS-PS2-b. Design an investigation to produce empirical evidence supporting the claim that the change in the motion of 
an object depends on the sum of the forces on the object and the mass of the object.
MS-PS2-c. Ask questions about data to clarify the factors that affect the strength of electric and magnetic forces to 
improve the performance of an electromagnetic device.
MS-PS2-e. Design, conduct, and evaluate an investigation that will gather evidence that force fields exist between 
objects exerting forces on each other, even though the objects are not in contact.

247, 249

237, 239

237, 239, 249

MS-PS3 Energy 
Students who demonstrate understanding can:
MS-PS3-c. Design, construct, and test a device that either minimizes or maximizes thermal energy transfer by conduction, 
convection, and/or radiation.

277, 279

MS-PS4 Waves and Their Applications in Technologies for Information Transfer 
Students who demonstrate understanding can:
MS-PS4-b. Develop a model to represent how waves are reflected, absorbed, or transmitted through various materials. 87, 89, 267, 269

Graphic Science: Science and Literacy Development 
Correlated	to	the	Next	Generation	Science	Standards
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HS-PS1 Matter and Its Interactions 
Students who demonstrate understanding can:
HS-PS1-h. Use mathematical expressions to support the explanation that atoms, and therefore mass, are conserved 
during a chemical reaction.

257, 259

HS-PS2 Motion and Stability: Forces and Interactions 
Students who demonstrate understanding can:
HS-PS2-c. Design, evaluate, and refine a device that minimizes the force on a macroscopic object during a collision. 57, 59

HS-PS3 Energy 
Students who demonstrate understanding can:
HS-PS3-b. Design, build, and refine a device that works within given constraints to convert one form of energy into 
another form of energy.
HS-PS3-f. Produce written and illustrated texts or oral presentations about how scientific discoveries about the 
conversion of energy from one form to another have affected human civilization, including the further development of 
science and technology.

107, 109, 289

289

Life Science

3-LS3 Heredity: Inheritance and Variation of Traits 
Students who demonstrate understanding can:
3-LS3-a. Use evidence to support explanations that traits are inherited from parents, as well as influenced by the 
environment, and that organisms have variation in their inherited traits.

167, 169

5-LS2 Ecosystems: Interactions, Energy, and Dynamics 
Students who demonstrate understanding can:
5-LS2-a. Construct and use models of food webs to describe the transfer of matter among plants, animals, decomposers, 
and the environment, and discuss limitations of these models.

219

MS-LS1 From Molecules to Organisms: Structures and Processes 
Students who demonstrate understanding can:
MS-LS1-b. Design and conduct an investigation to generate evidence that unicellular organisms, like multicellular 
organisms, survive by obtaining food and water, disposing of waste, and having an environment in which to live.
MS-LS1-c. Develop and use models to support explanations about the structure and function relationships in cells and 
specific parts of the cell (i.e., nucleus, chloroplasts, mitochondria, cell membrane, and cell wall).
MS-LS1-d. Design and conduct an investigation to gather evidence to support explanations that the body is a system of 
interacting subsystems composed of groups of cells working to form tissues and organs specialized for particular body 
functions, and that scientific advances in understanding of those systems have led to improvements in nutrition, health, 
and medicine.
MS-LS1-i. Construct an explanation using evidence for how environmental and genetic factors affect the growth of 
organisms.
MS-LS1-k. Develop a model to support the explanation that within an individual organism food moves through a series 
of chemical reactions in which it is broken down and rearranged to form new molecules, to support growth, or to release 
energy.

187, 189

137, 139

177, 179

27

197, 199

MS-LS2 Ecosystems: Interactions, Energy, and Dynamics
Students who demonstrate understanding can:
MS-LS2-a. Use a model to support explanations of the effect of resource availability on organisms and populations of 
organisms in an ecosystem.
MS-LS2-f. Develop and use a model to support explanations about the transfer of matter and energy into and out of 
ecosystems and among organisms.

157, 159

217, 219

HS-LS1 From Molecules to Organisms: Structures and Processes
Students who demonstrate understanding can:
HS-LS1-e. Use a model to support the explanation of how mitotic cell division results in daughter cells with identical 
patterns of genetic material essential for producing and maintaining a complex organism.
HS-LS1-h. Develop a model to support explanations for how photosynthesis transforms light energy into stored chemical 
energy.

137, 139

197, 199

HS-LS3 Heredity: Inheritance and Variation of Traits
Students who demonstrate understanding can:
HS-LS3-a. Ask questions to obtain information about the role of DNA and chromosomes in coding the instructions for 
forming the characteristic traits of species passed from parents to offspring.

147, 149

Standards Page Numbers
CCSS.ELA-Literacy.RF.4a Read grade-level text with purpose and understanding. 41, 51, 71, 81, 101, 161, 171, 211, 271, 291, 

301

CCSS.ELA-Literacy.RF.4b Read grade-level prose and poetry orally with accuracy, appropriate rate, and 
expression on successive readings.

31, 61, 71, 91, 101, 111, 131, 161, 191, 211, 
221, 231, 251

CCSS.ELA-Literacy.RF.4c Use context to confirm or self-correct word recognition and understanding, 
rereading as necessary.

41, 81, 111, 121, 141, 151,181, 201, 241, 
261, 281

CCSS.ELA-Literacy.RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts. 31, 131, 141, 151, 171, 211, 231, 271, 281

CCSS.ELA-Literacy.RST.6-8.2 Determine the central ideas or conclusions of a text; provide an accurate 
summary of the text distinct from prior knowledge or opinions.

71, 81, 101, 121, 131, 141, 171, 201, 211, 
231, 241, 251. 291

CCSS.ELA-Literacy.RST.6-8.4 Determine the meaning of symbols, key terms, and other domain-specific 
words and phrases as they are used in a specific scientific or technical context relevant to grades 6–8 texts 
and topics.

31, 41, 51, 61, 71, 81, 91, 101, 111, 121, 
131, 141, 151, 161, 171, 181, 191, 201, 211, 
221, 231, 241, 251, 261, 271, 281, 291, 301

CCSS.ELA-Literacy.RST.6-8.5 Analyze the structure an author uses to organize a text, including how the 
major sections contribute to the whole and to an understanding of the topic.

41, 71, 91, 101, 121, 131, 161, 181, 201, 
241, 281, 301

CCSS.ELA-Literacy.RST.6-8.6 Analyze the author’s purpose in providing an explanation, describing a 
procedure, or discussing an experiment in a text.

41, 51, 61, 161, 241, 281, 301

CCSS.ELA-Literacy.RST.6-8.8 Distinguish among facts, reasoned judgment based on research findings, and 
speculation in a text.

51

CCSS.ELA-Literacy.WHST.6-8.1 Write arguments focused on discipline-specific content.

CCSS.ELA-Literacy.WHST.6-8.1a Introduce claim(s) about a topic or issue, acknowledge and distinguish the 
claim(s) from alternate or opposing claims, and organize the reasons and evidence logically.

41, 91, 121, 151, 191, 281

CCSS.ELA-Literacy.WHST.6-8.1b Support claim(s) with logical reasoning and relevant, accurate data and 
evidence that demonstrate an understanding of the topic or text, using credible sources.

41, 91, 121, 151, 191, 281

CCSS.ELA-Literacy.WHST.6-8.1c Use words, phrases, and clauses to create cohesion and clarify the 
relationships among claim(s), counterclaims, reasons, and evidence.

41, 91, 151, 191, 281

CCSS.ELA-Literacy.WHST.6-8.1d Establish and maintain a formal style. 91

CCSS.ELA-Literacy.WHST.6-8.1e Provide a concluding statement or section that follows from and supports 
the argument presented.

41, 91, 121, 151, 191

CCSS.ELA-Literacy.WHST.6-8.2 Write informative/explanatory texts, including the narration of historical events,  
scientific procedures/ experiments, or technical processes.

CCSS.ELA-Literacy.WHST.6-8.2a Introduce a topic clearly, previewing what is to follow; organize ideas, 
concepts, and information into broader categories as appropriate to achieving purpose; include formatting 
(e.g., headings), graphics (e.g., charts, tables), and multimedia when useful to aiding comprehension.

51, 61, 71, 81, 101, 111, 131, 141, 151, 161, 
171, 181, 201, 211, 221, 241, 251. 261. 271, 
291, 301

CCSS.ELA-Literacy.WHST.6-8.2b Develop the topic with relevant, well-chosen facts, definitions, concrete 
details, quotations, or other information and examples.

61, 71, 101, 111, 131, 141, 151, 161, 171, 
181, 201, 211, 221, 231, 241, 251, 261, 271, 
291, 301

CCSS.ELA-Literacy.WHST.6-8.2c Use appropriate and varied transitions to create cohesion and clarify the 
relationships among ideas and concepts.

51, 71, 81, 101, 111, 161, 181, 201, 211, 
241, 251, 291, 301

CCSS.ELA-Literacy.WHST.6-8.2d Use precise language and domain-specific vocabulary to inform about or 
explain the topic.

41, 51, 71, 81, 101, 111, 131, 141, 171, 181, 
201, 211, 221, 231, 251, 261, 271

CCSS.ELA-Literacy.WHST.6-8.2e Establish and maintain a formal style and objective tone. 31, 101, 261

CCSS.ELA-Literacy.WHST.6-8.2f Provide a concluding statement or section that follows from and supports 
the information or explanation presented.

41, 151

CCSS.ELA-Literacy.WHST.6-8.4 Produce clear and coherent writing in which the development, organization, 
and style are appropriate to task, purpose, and audience.

31, 41, 51, 71, 81, 91, 101, 141, 151, 201, 
211, 221, 241, 261, 271, 281, 291

CCSS.ELA-Literacy.WHST.6-8.5 With some guidance and support from peers and adults, develop and 
strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on 
how well purpose and audience have been addressed.

31, 41, 51, 61, 71, 81, 91, 101, 111, 121, 
131, 141, 151, 161, 171, 181, 191, 201, 211, 
221, 231, 241, 251, 261, 271, 281, 291, 301

CCSS.ELA-Literacy.WHST.6-8.6 Use technology, including the Internet, to produce and publish writing and 
present the relationships between information and ideas clearly and efficiently.

81, 141, 231

CCSS.ELA-Literacy.WHST.6-8.7 Conduct short research projects to answer a question (including a self-
generated question), drawing on several sources and generating additional related, focused questions that 
allow for multiple avenues of exploration.

81, 171, 191, 201, 221, 261, 281, 291

CCSS.ELA-Literacy.WHST.6-8.8 Gather relevant information from multiple print and digital sources, using 
search terms effectively; assess the credibility and accuracy of each source; and quote or paraphrase the 
data and conclusions of others while avoiding plagiarism and following a standard format for citation.

121, 141, 171, 231, 261, 281, 291

CCSS.ELA-Literacy.WHST.6-8.9 Draw evidence from informational texts to support analysis, reflection, and 
research.

121, 261

Graphic Science: Science and Literacy Development
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