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1. What are elements of quality writing 
instruction in science?   

2. How do I plan and teach writing in science? 

Today our goal 
addresses: 



Session Task 
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Content Observations—
What did we do? 

Why is this 
important?  

How will you use 
what you learned 
in your classroom?  

Purposes  
 

Assignments   
 

Instructional 
Practices (EBP) 

 
 

 
Adaptations 
 
 

 
 

Use the summary table below to document your learning about disciplinary writing 



is the door to content 

acquisition & 

communication 
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Focus Statement 

If we know…. WRITING IMPROVES CONTENT LEARNING 

 

And… 

QUALITY WRITING INSTRUCTION IMPROVES STUDENTS’ 
WRITING PERFORMANCE 

 

Then… 

An Effective WRITING IN SCIENCE program = Improved 

Science and Tech Ed Content and Writing Outcomes 
(Graham & Perin, 2007) 
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Proposition of the Framework  

In an effective “science writing program”… 
1. Science teachers perceive writing as an essential 

element of what it means to DO science (e.g. lab 
reports). 

2. Not all writing assignments equally promote 
learning (e.g. copying notes from the board; giving students lab 
procedures). 

3. Writing is not just assigned, it is taught (e.g. revising labs 
based on exemplars). 

4. Science teachers can use general evidence-based 
practices to teach and adapt writing instruction (e.g. 
collaborative writing; summarization; Cornell notes).  
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Lab reports 

Theory papers 

Note taking 

Fill-in worksheets 

Procedural texts 

Compare/Contrasts 

Science notebooks 

Assess students 

Activate background knowledge 

Review ideas and experiences 

Extend science learning 

Meet state/national standards 

Teach students scientific vocabulary 

Teach students how to write scientific text 

Accompany the inquiry process 

Goal:  To consider diverse and 

distinctive purposes for writing in 

science. 

Lists 

Correspondence 

Scientific arguments 

PowerPoints 

Digital texts 

Research papers 

Questions/answers

  

Summaries 

Recording sheets 

Essay tests 

Scientific explanations 

Description of models 

Graphic organizers 

Response to text 

 

Goal: To use evidence-based 

adaptations to support struggling 

learners in writing and science. 

Goal: To use evidence-based 

instructional practices proven 

effective to improve learning and 

writing outcomes.  

Teach strategies for: planning, revising/editing, organizing writing  

Teach strategies for writing summaries and setting goals 

Have students collaborate, use technology 

Explicitly teach the elements of sci. genre 

Have students pre-write and use a process approach  

Have students emulate good models 

Have students use writing as a tool for learning 

Have students self-regulate progress 

Use explicit instruction to teach writing 

Have students conduct inquiry projects, research 

Teach students referencing/science-specific vocabulary 

Provide class time to write as well as feedback 

 
 

Conference with students about writing 

Have stronger writer help struggling writer 

Teach students ways to organize text 

Teach grammar or mechanics 

Provide additional prompting; use specialized technology 

Have students use graphic organizers when writing 

Break writing tasks into components 

Provide models of good science writing; word bank 

Provide additional explicit instruction 

Give students a rubric/checklist to teach self-regulation 

Provide small group instruction 

Provide additional time to write, a distraction-free environment 

Goal: To assign writing tasks in 

science to promote deep learning 

and to communicate scientific 

understanding to authentic 

audiences. 

Framework for Disciplinary Writing 
Decisions Teachers Make With the Goals to… 

Deep Learning 
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Framework for Disciplinary Writing 
Record your decisions below… 
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Deep Learning 



Activity: STOP and JOT 

1. What are your purposes for including writing in your 

classes?  

2. What writing tasks do you assign during class? At 

home? 

3. How do you teach to support students’ success with 

those tasks? 

4. How do you differentiate instruction or adapt your 

instruction for struggling learners?  
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How do your  

PURPOSES,  

ASSIGNMENTS, 

INSTRUCTION, and 

ADAPTATIONS  

align to the CCSS for Literacy in Science 

and Technical Subjects (gr 6-12)? 

 

 

 

 

Drew & Thomas, 2017 drewsav@ccsu.edu 

Activity: STOP and JOT 



A. PURPOSES FOR DISCIPLINARY 
WRITING  
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Purposes For Disciplinary Writing  

Consider diverse and distinct purposes for writing in 
science 

Purposes align to ultimate purpose of science—to 
contribute new knowledge to the scientific and broader 
community in the form of concepts, principles, theories, 
and laws that explain and predict phenomena (NRC, 2012) 

Writing is linked with work of science and technical 
subjects (e.g. draw evidence from informational texts)  

 

 

Drew & Thomas, 2017 drewsav@ccsu.edu 



Typical reasons for why writing is done in science  
 To assess students 

 To activate background knowledge 

 To review ideas and experiences 

 To extend content learning 

 To meet state/national standards 

 Teach students to write scientific/technical  text 

 Teach students scientific/technical vocabulary 

 Accompany the inquiry process/problem-based learning process 
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Purposes For Disciplinary Writing  



Activity: Write-Pair-Share 

Go back to your Framework map—did you include any of these 
purposes—especially the last three on the previous slide?   

 Write- Pair- Share 
– How do you expect students to use scientific vocabulary in their 

writing? What experiences do you give students to help them make 
the concepts ‘their own’?  

• [If you don’t expect students to use vocabulary in writing, write about one 
of your other purposes for writing in class.] 

 Discussion—whole group  
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Purposes For Disciplinary Writing  



B. WRITING ASSIGNMENTS  
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Writing Assignments 

Assign writing tasks to promote deep learning and to 
communicate scientific/technical understanding 
Deepen content learning 

Restricted (e.g. teachers doing the work such as writing 
procedures) vs. analytic writing tasks (e.g. students writing 
procedures) (Applebee 1981, 1984) 

Writing to learn (e.g. concept map, taking notes) vs. 
writing to communicate (e.g. writing a journal article, 
poster, blog wherein there is an audience other than the 
teacher) 

General (e.g. summary writing, comparing and contrasting) 
vs. discipline-specific (inquiry-based practices)  
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Typical writing assignments that are done in science  

SCI-TECH Explanations 

SCI-TECH Notebooks or Logs (observations, reflections, concept 

development/vocabulary, lab notebook) 

Lab Reports  

Description of SCI-TECH Models  

SCI-TECH Arguments  

Digital Texts 

Research Papers 

Response to Text 

 

Writing Assignments 
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Alignment with NGSS-Science and Engineering Practices 

1. Asking questions and defining problems 

2.  Developing and using models

3. Planning and carrying out investigations 

4.  Analyzing and interpreting data

5. Using mathematics and computational thinking 

6.  Constructing explanations and designing solutions 

7.  Engaging in argument from evidence 

8.  Obtaining, evaluating, and communicating information 

Writing Assignments 
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Example: Lab Reports 
• The aim for the Uranium Dioxide Lab is for students to 

understand the concept of refraction.   
• To start this lab, students observe the words URANIUM DIOXIDE (yes, in all 

capital letters) through a test tube of water with food coloring added to it.  
• Students then observe that URANIUM is flipped and DIOXIDE is not (it 

really is though—letters are symmetrical). 
• Students investigate three factors to test their hypotheses (e.g. presence of 

water, distance away from the tubes, the color of the water).  
• All students’ groups share their results. Students use the class data to 

revise their initial science explanation (e.g. their initial hypotheses).  
• Students then use other resources such as their textbook to expand upon 

their evidence-based science explanation (yes, another revision). Most 
make the connection that the water in the test tube encourages light to be 
refracted which cause the the letters to appear to “flip” upside down.  
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Writing Assignments 



Example: Lab Reports 

Context: 

 This lab was completed by elementary education majors in a 
physical science class.  

 The lab was given to students without much support other than 
what was written on the lab 
– The purpose was to determine students’ ability to write a valid and reliable 

lab. 

– This lab was graded, but it did not count as part of each students’ final 
grade.  
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Writing Assignments 
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 Review each 

page of the lab 
report—each 
section guides 
students as they 
write a lab 
report.  
 
 
To view the entire document, 
click on the image to the left.  

To Copy/2-Uranium Dioxide Example Lab Report.pdf


General Strategies for Scaffolding Lab Reports 

• The scaffolding presented helps support students to write valid and 
reliable lab reports. This type of science writing tends to be the 
most problematic for students.  

• One of the most critical parts of the scaffolding is identifying the 
variables, especially the constant variables. This is because the 
scaffolding requires them to brainstorm them on their own, 
included them in their procedures, and discuss them in their “error” 
or validity section of their report.  

• This one strategy improves students technical writing and makes 
them more aware of the importance of writing valid and reliable 
procedures.  
– NOTE: The scaffolding presented is what is typically used at the 

beginning of the year. As students improve their ability to write these 
kinds of technical reports, the scaffolding can be easily removed by the 
teacher (and should for that matter).  
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Writing Assignments 

Note—details of this scaffolding is described in the book “Science the Write Way” 



At the end of the 
lab, individually 
write a causal 

explanation with 
evidence of why 

the letters 
URANIUM DIOXIDE 

were flipped 
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Example: 
Evidence-

based  
Explanation/ 

Argument 

To Copy/1-Student Explanation Examples.pdf


Creating a Scientific Argument 
 

Our first draft of “CLAIM – EVIDENCE – REASONING” 

 

Comments from peers on improving 

our work 

Our improved draft of “CLAIM – EVIDENCE – REASONING” 

CLAIM    Here is our claim […we believe that X is caused by….OR we 

believe that Y has a role in how Z happens…].  

 

 

 

 

 

 

 

Is the claim clear? Is it about w hat is causing 

something to happen?  
Revised CLAIM 

 

 

 

 

  

EVIDENCE   Our evidence comes from [name the type of data and the 

activity it came from]. We saw in the data [name the particular trend, 

or outcome]. 

 

 

 

 

 

 

 

Is the data relevant to the claim being made? If 

two kinds of data or observations are bei ng 

compared, do they make sense to use 

together?  Is the data credible?  

Revised EVIDENCE 

  

REASONING   We think this evidence supports our claim because if  

these trends in data are happening, then it means that [state a brief 

causal chain of events—this chain has to be consistent with known 

science ideas/facts].  

 

 

 

 

 

 

Do you need to make big inferences about 

what happened or why? Are there big gaps in 

the causal story here? If you saw this kind of 

data, does it mean that their claim can be the 

ONLY one that is true? Should they moderate 

their claim?  

 

 

 

 

 

 

 

Improved REASONING 

 

 

Goals:  

1) To write a scientific claim and support it with relevant forms of evidence.  

2) To revise the argument based on feedback from your peers. 
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Writing Assignments 



Example: Evidence-based Explanation/Argument 

• Examine the text samples. Note how each example fits or 
does not fit the C-E-R framework. 

• Discuss with a peer. 

• Share out.  
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Writing Assignments 



Example: Evidence-based Explanation/Argument 

• The CER Framework can be adopted a variety of ways. For 
instance, see “Seasons” lab example. 
– CER in this example was used to engage students’ prior knowledge 

(based on another explanation) as well as their final explanation.  
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Writing Assignments 

To Copy/2-Lab-Reasons for Seasons (CER).docx


C. INSTRUCTION  
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Instruction 

Use evidence-based writing practices  

Evidence-based practices have been shown to strongly and 
consistently improve adolescents’ writing quality across 
content areas (Graham & Perin, 2007) 

(EBP) Evidence-based Practices: consistent line of 
supporting research comprised of multiple high quality 
research studies (Cook et al., 2008) 

Teaching writing is as important as assigning writing 
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Typical practices that are done in science  
Teach strategies (for summarizing, goal setting, organization, 

planning, revising, editing) 
Use writing as tool to learn (e.g. graphic organizers, concept 

mapping)  
Use technology (editing MS Word) 
Have students collaborate (e.g. Google Docs) 
Conduct inquiry projects 
Engage in pre-writing activities (e.g. Claim, Evidence, Reasoning) 
Use explicit instruction (e.g. organizational structure—how to 

write an experimental procedure; 5E Model) 
Use a process approach (Brainstorming, Drafting, Editing, etc.) 
Emulate good models (e.g. show a model lab report).  
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Instruction 



Example: ROCK Revising Strategy 

Reread the text thinking about the RUBRIC. 
  

Observe what is wrong?  
 The claim isn’t clear. 
 The data doesn’t support the claim. 
 The data isn’t believable (credible).  
 There isn’t enough data to support the claim.  
 The chain of ideas doesn’t make sense.  
 There is no reasoning behind the evidence. 
 The writing is not understandable to the reader.  
 The text does not stay on topic. 
 Many ideas are incomplete.   

  

Commit to make a change? 
 Select the biggest problem to tackle first.  

  

Know What You Need to Do and Do It:  
 Add more information (evidence: data, details, examples).  
 Omit a particular part of the text (phrase, sentence).  
 Rewrite the text in different way (specific vocab, simple sentences). 
 Rearrange the wording (move sentences, move phrases).  
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Instruction 



Activity: Write—Pair—Share  

 How do you teach writing in addition to assigning writing? If 
you do not teach writing, what ideas from this workshop can 
you commit to on a regular basis? 
 Quick write 

 Pair share 

 Share out 
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Instruction 



D. ADAPTATIONS  
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Adaptations 
Use evidence-based adaptations to support struggling writers 
• Students struggle with text production, organization, content 

generation, motivation and perseverance, use of strategies for 
planning and revising, seeing reader’s perspective, and writing 
mechanics 

• Struggling writers can also benefit from evidence-based 
writing adaptations 
– the use of procedural facilitators (graphic organizers),  
– verbal and written feedback,  
– peer collaboration and tutoring,  
– use of rubrics/checklists,  
– prompts to write more (e.g. I want you to add one more idea),  
– provision of exemplary models,  
– extra practice with differentiated feedback,  
– small group instruction, 
–  writing conferences, and  
– use of technology  
 

(Graham & Perin, 2007a, 2007b, 2007c; Graham, Olinghouse, & Harris, 2009; Troia, 2006). 
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Adaptations 

Provide small group instruction  

Have students students a rubric/checklist  

Provide additional explicit instruction  

Use graphic organizers when writing  

Conference with students about writing  
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file://localhost/Users/jeffthomas/Dropbox/Enfield Consulting/To Copy/3-CER Assessment Rubric.docx


Summary Table:  
 Science Writing Instruction 
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Content Observations—
What did we do? 

Why is this 
important?  

How will you use 
what you learned 
in your classroom?  

Purposes  
 

Assignments   
 

Instructional 
Practices (EBP) 

 
 

 
Adaptations 
 
 

 
 



Goal Setting—Next Steps 

 From column 3 on our summary table, develop a goal that you 
aim to increase the amount of quality writing assignments 
and instruction. 

 

 Share out. 
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