
LESSON 1 

Lesson: Implementing a Peer Review Environment  

Timeframe: approximately 2-3 class periods 

Target audience: Middle school – High school sophomore  

- Rigor can be increased for high school by decreasing embedded UDL strategies 

Materials: Accountable Talk worksheets, Scientific Method Scenarios worksheets, Classroom Daily Goals slip, Exit Ticket slips 

Teacher prep: 

Accountable Talk: 

Accountable Talk is a structured model of classroom communication that requires students to utilize Claims, Reasoning and 
Evidence during classroom discourse.  It is comprised of classroom conversation norms that fosters an environment of mutual 
respect and discussions stems/language tools necessary to build productive academic discussion. 

These are foundational for Peer Review in the classroom, which prepares students for the constructive criticism/comments once 
student’s manuscripts are reviewed by JEI. 

https://ifl.pitt.edu/how-we-work/videos.cshtml 

Supplement A: Accountable Talk Talking Stems 

Supplement B: Teacher Talking Prompts 

Supplement C: Classroom Norm Daily Goal 

Supplement D: Accountability Reference Sheet 

Supplement E: Exit Ticket 

 

Lesson: 

Creating a Collaborative Environment  

• Teacher will affix/tape Accountable Talk Stems (Supplement A) and Accountability Reference sheet (Supplement 
D) to student desks for student reference (posted Anchor Charts can also be utilized). In addition, teacher will print 
both the Accountable Talk Stems and Accountability Reference sheet for class activity. 
 

• Students will be given a brief introduction to the objectives: 
o Create a model of whole-group discussion and scaffolding via Accountable Talk in order to stimulate: higher-

order thinking, reflective learning, and discourse in a constructive and respectful manner. 
 

• (GROUP WORK) Place students into groups of 3-4 and ask them to brainstorm a list of Classroom Discussion Norms.  
 

• (WHOLE GROUP DISCUSSION) Bring the class back for a whole group discussion and list the group ideas.  Ask the 
students to vote on the ideas and create 4-5 student-based classroom discussion norms. 

 
• (INTERACTIVE LECTURE) Teacher will add the Classroom Norm Daily Goals (Supplement C) to classroom discussion 

expectations. Once norms are finalized, display a large poster listing them.   
 



• (EMBEDDED PRACTICE) Teacher will reference Classroom Norms poster(s) in the beginning of each class until it 
becomes deeply integrated into classroom culture. Ensure that students feel safe and comfortable speaking in front 
of their peers prior to beginning lesson. 

 
• (INTERACTIVE LECTURE) Teacher will explicitly state the purpose of using conversational stems. Remind students 

that utilizing constructive language will help them enhance their writing, speaking and listening skills in school, but 
also in life both professionally and informally. Set the expectation of using the stems as a daily practice. Remind 
students that a percentage of their grade is directly aligned to their ability to speak and write using the conversation 
tools.  

 
• (SCAFFOLDING) Teacher will scaffold by introducing the Accountable Talk stems first and then introducing the 

Metacognition stems accordingly once students become comfortable with the format.  
 

• (GROUP PRACTICE) Teacher will introduce a debatable Science/STEM topic. Students will practice using the stems in 
small groups (3-4 students) to debate the topic before having to participate during whole-group discussion.  Each 
group must utilize each of the Accountable Talk Stems. The students will identify their purpose (Supplement D) prior 
to utilizing the Accountable Talk stem. Teacher will have printed copies of Supplement A for students.  Each student 
must use at least one choice from each stem box.  They must initial the ones that they use for credit.  The teacher will 
circulate and utilize Teacher Talking prompts (Supplement B) to spur conversation when needed.   
 

• (WHOLE GROUP DISCUSSION) Teacher will bring class back to whole group and introduce another debatable 
Science/STEM topic. Students will continue practicing introducing their purpose (Summarize, Verify, Defend, 
Unpack…etc.) and utilizing Accountable Talk stems.  Teacher will continue to utilize the Teacher Talking prompts to 
spur conversation if needed.   Teacher will introduce Metacognition stems in a similar fashion once the students feel 
comfortable utilizing the Accountable Talk stems. 
 

• (EXIT TICKET) Teacher will provide Self-Reflection activity (Supplement E) to students.  Teacher will monitor class 
responses and adjust future lessons accordingly to increase student comfort and emotional safety. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SUPPLEMENT A:  
 

 

 

 

 

 

 

 

 

		
	
  
 
 
 
 
 
 
	
	
		
 	
	
 
 

ACCOUNTABLE	TALK	STEMS	 ACCOUNTABLE	TALK	STEMS 	
 

Clarifications:	
“Could	you	please	repeat	that	for	me?”		
“Could	you	explain	a	bit	more,	please?		
“I’m not sure I understood you when you said …could 
you say more about that?” 	
”What’s your evidence?” 	
“Something	that	is	still	not	clear	is….”		
“To	understand	better,	I	need	to	know	more	
about…”		
“I’m	guessing	this	means______,	but	I	need	to...”		
“I’m confused by…..” 

Agreement 	
“I	agree	with________	because…”		
“I	like	what	________said	because…”		
“I	agree	with	________,	but	on	the	other	hand…”		
“Based	on	my	evidence,	I	think….”		
“I want to add to what____________ said….” 

Disagreement 	
“I	disagree	with	________because…”		
	“I’m	not	sure	I	agree	with	________because…”	

Summarizing 	
	“The	basic	idea	here	is…..”		
“The	key	information	is…..”		
“In	summary,	this	says	that…”		
“First….Next….Then….Finally...”		
“To expand on what __________said…..” 

METACOGNITIVE	EXTENSION	
STEMS	

METACOGNITIVE	EXTENSION	
STEMS		
 

Synthesizing 	
“I’m	beginning	to	think…”		
“I	used	to	think______,	but	now…”		
“I’m changing my mind about…” 

Visualizing 	
	“I	can	picture…”		
	“In my mind, I picture…” 	
 “I can feel…see….smell….taste….hear….touch…” 

Determining Importance 	
	“One	thing	we	should	notice	is…”		
	“It’s	interesting	that…”		
	“What’s	important	here	is…”		
 

Asking Questions 	
	“I	have	a	question	about…”		
	“I	want	to	question	whether…”		
	“One question we haven’t thought about or 
considered is….” 	
 “I still have this question about…” 

Making Connections 	
“This	relates	to…”		
	“I	already	know	that…”		
	“I’m	remembering...”		
	“This	reminds	me	of	[ANOTHER	TEXT]	because…”		
 “This is relevant to my life because…” 

Inferring/Predicting 	
	“If	______,	then……”		
	“This	could	mean…”		
	“I	infer……”		
	“My	guess	is……”		
	“I assume…..” 	
 “I think this represents….” 

	Reflecting and Relating 	
“A	conclusion	I’m	drawing	is…”		
“So	the	big	idea	is…”		
“This	is	relevant	to	my	life	because….”		
	
 

Monitoring for Meaning 	
“I	need	to	reread	the	part	where…..”		
“I	know	I’m	on	the	right	track	because…”		
“I	got	confused	here	because...”		
“What	this	means	to	me	is…..”		
“Now I understand why…” 

Evaluation 	
	“I like/don’t like_________ because…” 	
	“This	could	be	more	effective	if…”		
	“The	most	important	message	is…”	

	



	
SUPPLEMENT B:		

 
TEACHER TALK PROMPTS 

 

Use these prompts when engaged in discussion with students to guide them in 
taking ownership of their thinking and the conversation. 
 
REVOICING: 
“So you’re saying/asking/seeking clarification on [restatement of the student’s 
comment/question]. Do I have that right?” 
 
RESTATING: 
“[Student name], restate or rephrase what [other student name] said.” 
 
PROVIDING EVIDENCE: 
“How do you know? or What evidence from the text supports your thinking?” 
 
AGREEING/DISAGREEING: 
“Who agrees/disagrees with [student name]? [Call on a student who indicates agreement or 
disagreement.] Why?” 
 
ELABORATING: 
“Can someone add to what [student name] said?” 
 
WAITING: 
“Take your time. We’ll wait.” “Can anyone help out [student name] and then allow them to 
finish your thought?” 
 
REVISING: 
“Who wants to change their thinking after listening to [student name]’s 
explanation/comment/question? [Call on a student who indicates a desire to change thinking.] 
How did it change your thinking?” 

 

 

 

 

 

 

 

 

 

 



SUPPLEMENT C: 

CLASSROOM NORM DAILY GOAL 

 

q I will use a respectful tone and appropriate language  

q I will wait for other people to share their ideas and will not interrupt them  

q I will demonstrate active listening by making eye contact and using appropriate body language 

q I will paraphrase what other people said to show that I understood their claims 

q I will utilize Claims, Reasoning and Evidence when sharing my thoughts 

 

 

 

My goal for today is to:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SUPPLEMENT D: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SUPPLEMENT E: 

EXIT TICKET 

Self-reflection 1:  

What did you do well during the discussion? 

 

 

Were you able to achieve your goal?  

 

 

 

What is one skill that you want to build on for the next discussion? 

 

 

_______________________________________________________________________________________________________________ 

 

Self-reflection 2:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

What are 2 things you learned today from your partner (s) during the discussion? 
 
 
 
 
 
 
Feedback for [teacher] on the [topic/activity] 

Ø I like/don’t like ______________ because… 
Ø This could be more effective if… 
Ø What if… 

 
 
 



LESSON 2 

Lesson: Scientific Methodology 101 

Timeframe: approximately 1-2 class periods 

Target audience: Middle school – High school sophomore  

- Rigor can be increased for high school by decreasing embedded UDL strategies 

Materials: Scenario Organizers 

Teacher prep: 

Scientific Method scenarios - read over different scenarios prior to introducing to students: 

https://nhs.newburyport.k12.ma.us/subsites/ehobbs/documents/Biology/biology%20Unit%
201/Scientific%20methods/Scientific%20Method%20scenarios.pdf 

https://www.biologycorner.com/worksheets/sci_method_scenarios.html 

Supplement A: Organizers for scenarios 

Key components of a Manuscript: 

https://www.emerginginvestigators.org/submissions/parts-scientific-manuscript 

 

Lesson: 

Interactive Workshop: Scientific Methodology 101 

• Students will be given a brief introduction to the objectives: 
o Identify the different parts of the Scientific Method 

 
• (TURN AND TALK) Students will be asked a scientific/life question and, in pairs, asked 

what steps they would perform to answer that question or resolve the issue. The 
objective is to navigate students towards utilizing the Scientific Method.  Utilize a 
scientific question that your class would be most interested in based on the 
demographics of your class. Perhaps utilize a daily life obstacle that illustrates how the 
Scientific Method is utilized in every decision we make both consciously or 
subconsciously and not only in labs. The students, at a minimum, should utilize basic 
Scientific Method structure: Question, Hypothesis, Materials, Procedures, Test, Analysis 
and Conclusion.   
 

• (WHOLE GROUP DISCUSSION) Paired groups will share out during whole-group 
discussion.  Ensure that every paired group shares. 

 
• (INTERACTIVE LECTURE) Teacher will ask students to provide more background on the 

necessary steps for completing a scientific research project. The steps should include 
asking a testable question, generating a hypothesis, designing an experiment that tests 
the hypothesis, generating data, analyzing data, and communicating scientific findings 
through publication.   
 



• (GROUPING) Teacher will break class into groups of 3 (if 4 then role will be observer) and 
assign roles: Leader, Recorder and Advocate.   
 

o The leader will ensure that the group is being productive and organized.  The 
Recorder will be the scribe. The Advocate will ensure that the parts of the 
Scientific Method are being properly applied.   
 

o Each role will get extra credit points: Leader (10), Advocate (9) and the Recorder 
& Observer (8).  Students will be able to maintain their “extra credit” points if, 
when the teacher walks over to speak with the respective group, they are on-
task with their respective roles.   

 
o In order to increase ownership of tasks: (A) remind students that the roles rotate 

each time there is group work so each person gets a turn at each respective role, 
(B) remind students the “extra credit” points can be added to quizzes and tests 
in accordance to the students and teachers preference. 

 
• (GROUP PRACTICE) Teacher will provide each group with a different scenario 

(Supplement A).  The groups will have to utilize the Scientific Method to solve the 
scenario. 
 

• (INTRODUCTION PEER REVIEW) The teacher will then collect the group work and 
randomly assign each group another groups work, along with the respective scenario.  
 

o Each group will then provide constructive feedback on: (A) the proper utilization 
of the Scientific Method and (B) the viability of the solution.   
 

o The initial feedback should be provide some specific feedback in-nature: 
§ For each part of the Scientific Method students should state whether  

the respective part is clear and provide constructive feedback or 
questions.  Peer review requires establishing an accountable culture that 
begins with Accountable Talk and will be implemented fully by the final 
lesson with more focused feedback. 
 

§ Once students receive their reviewed work back, they should edit their 
work according to the constructive feedback/questions as a homework 
assignment or done in-class if time allows. 

 
• (CLOSING) Whole group discussion focused on the concept of how the Scientific Method 

is key to all decisions we make. Teacher will close discussion by seguing that there is an 
alignment with the Scientific Method and the key components of a Manuscript. 
 

• (EXIT TICKET) 3-2-1: 3 Things the student learned, 2 things they still wonder and 1 
question that remains. 

 

 

 



 

 

SUPPLEMENT A: 

Practice Identifying Parts of the Scientific Method with Organizer 

Directions:  The following are experimental scenarios.  Read the experiments and then identify the 
components of the scientific method by completing the graphic organizer provided. 

Experimental Scenario #1  
A student investigated whether ants dig more tunnels in the light or in the dark.  She thought that ants used the 
filtered light that penetrated the upper layers of earth and would dig more tunnels during the daytime.  Ten ant 
colonies were set up in commercial ant farms with the same number and type of ants per ant farm.  The same 
amount of food was given to each colony, and the colonies were in the same temperature.  Five of the colonies 
were exposed to normal room light and five were covered with black construction paper so they did not receive 
light.  Every other day for three weeks the length of the tunnels was measured in millimeter using a string and 
a ruler.  Averages for the light and dark groups for each measured were then computed.  The averages are 
listed in the following chart. 

 

Length of Tunnels (mm) Constructed by Ants in Different Light Conditions 
 

             Day             Light              Dark 

     1      5      7 

     3    10    15 

     5    20    25 

     7    26    32 

     9    32    47 

   11    50    62 

   13    61    93 

   15    66  110 

   17    90  115 

   19    95  120 

   21  103  136 

 

 

 

 

 

 



Experimental Scenario #2 
 A student investigated the effect of radiation on the germination of bean seeds.  He thought that 
exposure to radiation would limit the seeds ability to germinate (grow) much like ultra-violet light causing 
skin cancer.  Three hundred seeds were soaked in distilled water for one hour.  They were then divided 
into three groups.  One group was placed in a microwave oven on high for three seconds.  Another group 
was microwaved on high for six seconds.  The last group was not microwaved.  The seeds were then 
planted in three separate flats and given the same amount of water.  The seeds were then planted in 
three separate flats and given the same amount of water.  The flats were placed in a location with a 
constant temperature of approximately 27 degrees Celsius.  Each day for two weeks the number of seeds 
that germinated each group was recorded. 

Total Number of Bean Seeds Germinated after Microwave Radiation 
Three Seconds of Radiation  Six Seconds of Radiation  No Radiation 

          54             26               88 

 

Experimental Scenario #3 
A student investigated the effect of aged-grass compost (fertilizer made from decaying plant material) on 
the growth of bean plants.  She thought that the compost would provide extra nutrients and make plants 
grow faster. Thirty bean seeds were divided into three groups and planted in different flats (boxes).  All 
seeds germinated after 12 days and were allowed to grow for five days.  The flats were ach given the 
same amount of water and the same amount of light.  Flat A was then fertilized with 3-month old compost; 
Flat B was given 6-month old compost; and Flat C was given no compost.  At the end of 14 days the 
height of each plant was measured in centimeters. 

 

Final Heights of Bean Plants 
 

                  3-month old      6-month old       

                   Compost         Compost      No Compost 

            7.6            10.1   6.5 

            5.4              9.5   7.2 

            8.2            12.1   8.4 

            9.3            13.0             11.0 

            8.2              8.5   6.9 

            6.9            13.1   6.8 

            7.3            12.4   6.3 

            9.4            11.6             10.7 

          10.2            14.8   9.9 

          12.0            10.8             10.6 



Analysis of Experimental Scenarios 

– Graphic Organizer –  
 

PROBLEM/OBSERVATION: 

 

 

 

QUESTION: 

 

HYPOTHESIS: 

 

EXPERIMENT: 

Procedures: 

 

 

 

 

 

  

Independent Variable: 

               

Dependent Variable: 

  

Controls: 

  

Control Group: 

               

Experimental Group(s): 

 

 

 

 



DATA GRAPHING 
 
 
                                                                                                                                                           
 Y-Variable= 

 
X-Variable= 
 
ANALYSIS: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CONCLUSION: 

 

 



LESSON 3 

Lesson: Identifying flaws in Experimental Designs 

Timeframe: approximately 1 - 2 class periods 

Target audience: Middle school – High school  
- Rigor can be increased for high school by decreasing embedded UDL strategies 

 
Materials: Experimental Design Vocabulary activity sheet, Experimental Design Exploration activity 
sheet, 6 experimental design scenarios, Classroom Daily Goals slip, Exit Ticket slips 

Teacher prep: 

Supplement A: Classroom Norm Daily Goal 

Supplement B: Experimental Design Vocabulary activity 

Supplement C: Experimental Design Exploration activity 

Gallery Walk 

• Format summary 
o https://serc.carleton.edu/introgeo/gallerywalk/what.html 

• Activity 
o 6 stations 

§ One experimental design scenario per station 
o Divide students into groups of 2-3  

§ They can only talk to each other and no other group (deduct points if 
caught talking to other groups) 

o Students will answer all questions in lab notebook, or provide hard copy of the 
questions.  Answers should follow the Claims-Reasoning-Evidence format 

o Teacher will signal when it is time to move to next station 
§ Provide “extra credit” hard-copy questions for students who complete 

their respective station prior to signal.  They can be completed for hw. 
• https://www.emerginginvestigators.org/classroom_resources 

Station 1 – Experimental Design - Case #1 
Supplement D: Experimental Design - Case #1 
 
Station 2 – Experimental Design - Case #2 
Supplement E: Experimental Design - Case #2 
 
Station 3 – Experimental Design - Case #3 
Appendix F: Experimental Design - Case #3 
 
Station 4 – Experimental Design - Case #4 
Supplement G: Experimental Design - Case #4 
 
Station 5 – Experimental Design - Case #5 
Supplement H: Experimental Design - Case #5 
 
Station 6 – Experimental Design - Case #6 
Supplement I: Experimental Design - Case #6 
 
 

 




