
	Project Planning Form

	Name of Project:
CIA (Cancer Investigation Association)

I would like to make t-shirts or badges for the students in the beginning
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	Duration: Three weeks & two days to present


	Subject/Course: Standard 5: Molecular Basis of Heredity (and a little genetics) of Freshmen Biology
	Grading Level: 9 (or can be modified for honors biology & potentially A.P.?)

	Other Subject Areas to Be Included:

Science Research and Presentation Skills (21st century skill)

	

	Project Idea 

(Summary of the challenge, investigation, scenario, problem, or issue:
	Students will investigate different cancers and will research the cause, mechanism, resulting issues, treatments, outcomes, possible prevention actions, and statistics of that cancer: how many people have it, how long they survive, etc. They will make a presentation to inform community members about different kinds of cancer and possible ways to prevent or reduce chances of getting certain kinds of cancer. 
I plan to have community members involved throughout the process. I would like to have an oncologist from Ball Memorial and/or a professor from Ball State come into the classroom to explain the kinds of treatments/research that they conduct and answer any questions. 

Ideally, I would like to have a night where the students can present their work like a poster session or science fair set up to community members, school members, and the administration. This might be done at the BSU Best Practices in Education event. POST POSTERS AT HOSPITAL OR IN SCHOOL (MUNCIE) OR IN BSU


	Driving Question (Driving question or challenge)
	What should community members know about cancer?
Sub questions for further discussion: What do you know about cancer? What kinds of cancers are there? (leukemia, tumors), How is cancer normally treated? (radiation, chemotherapy, surgery) What is chemotherapy? (treatment of disease through chemical substances) How does it effect the body? Do you know anyone who has gone through it? What happens?

	Content and Skills Standards to be addressed:

	9-10.RS.1 Cite specific textual evidence to support analysis of science texts, attending to the precise details of explanations or descriptions. 

9-10.RS.2 Determine the central ideas or conclusions of a text; trace the text’s explanation or depiction of a complex process, phenomenon, or concept; provide an accurate summary of the text.
9-10.RS.6 Analyze the author’s purpose in providing an explanation, describing a procedure, or discussing an experiment in a text, defining the question the author seeks to address.
9-10.RS.7 Translate quantitative information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words. 

9-10.RS.8 Assess the extent to which the reasoning and evidence in a text support the author’s claim or a recommendation for solving a scientific problem. 

9-10.RS.9 Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.
9-10.WS.1 Write arguments focused on discipline-specific content. 

a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear relationships among the claim(s), counterclaims, reasons, and evidence. 

b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations of both claim(s) and counterclaims in a discipline appropriate form and in a manner that anticipates the audience’s knowledge level and concerns. 

c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims. 

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing. 

e. Provide a concluding statement or section that follows from or supports the argument presented. 

9-10.WS.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. 

9-10.WS.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the usefulness of each source in answering the research question; integrate information into the text selectivity to maintain the flow of ideas, avoiding plagiarism and following a standard format for citation. 

9-10.WS.9 Draw evidence from informational texts to support analysis, reflection, and research.
Core Standard 
Describe the basic structure of DNA and how this structure enables DNA to function as the hereditary molecule that directs the production of RNA and proteins. (B.5.1, B.5.2, B.5.3) 

Core Standard 
Understand that proteins largely determine the traits of an organism. (B.5.4, B.5.5, B.5.6)
B.5.1 Describe the relationship between chromosomes and DNA along with their basic structure and function. 

B.5.2 Describe how hereditary information passed from parents to offspring is encoded in the regions of DNA molecules called genes. 

B.5.3 Describe the process by which DNA directs the production of protein within a cell. 

B.5.4 Explain how the unique shape and activity of each protein is determined by the sequence of its amino acids.
B.5.5 Understand that proteins are responsible for the observable traits of an organism and for most of the functions within an organism. 

B.5.6 Recognize that traits can be structural, physiological or behavioral and can include readily observable characteristics at the organismal level or less recognizable features at the molecular and cellular level.
B.7.4 Explain the process by which a cell copies its DNA and identify factors that can damage DNA and cause changes in its nucleotide sequence.

B.7.5 Explain and demonstrate how inserting, substituting or deleting segments of a DNA molecule can alter a gene, how that gene is then passed to every cell that develops from it and how the results may be beneficial, harmful or have little or no effect on the organism.

	 

	21st Century Skills explicitly taught and assessed (T&A) or encouraged (E) by project work, but not taught or assessed (indicate T&A or E for each):
	(E) Collaboration: student – student, student – other classrooms, student – BSU, student – Ball Memorial Hospital, student – community members 


	
	(T&A) Critical Thinking: researching and analyzing important information about health 


	
	(T&A) Presentation/Oral Communication: Poster presentation to community members


	
	(T&A) Written Communication: bench mark work to show research and comprehension progress

	                                                                               

	Differentiation Strategies


	Tiered activities 
Jigsaw reading in small groups and discussion

Learning/group work contracts

Developing rubric together with class

Can work alone or in small groups

Choice of cancer to research
	

	UDL (Universal Design for Learning) Strategies: 


	Provide multiple examples

Highlight important information

Present content utilizing multiple media and formats

Build or activate background knowledge

Model skills in a variety of ways

Provide opportunities to practice with scaffolds and supports

Provide corrective feedback

Allow alternatives for students to express or demonstrate their learning
Offer choices of content and tools

Provide adjustable levels of challenge

Allow students to choose from a variety of reinforcers

Allow options for the learning environment or context

Utilize flexible grouping

	

	Culminating Products & Performances

 
	Group:

Assemble project and present to community 
Brainstorm and discuss ideas

	Presentation Audience: ALL
 FORMCHECKBOX 
 Class

 FORMCHECKBOX 
 School

 FORMCHECKBOX 
 Community

 FORMCHECKBOX 
 Experts

 FORMCHECKBOX 
 Web (public)

 FORMCHECKBOX 
 Other:         

	
	Individual:

Research and present information to small group and class for discussion
	

	Entry Event to launch inquiry and engage students:
	I plan to show a quick video and have a class talk about cancer by sharing my story and asking if they have a story they would like to share. 
Video link:

https://www.youtube.com/watch?v=SGaQ0WwZ_0I 

HeLa: http://www.cbsnews.com/news/the-immortal-henrietta-lacks/ 

	 

	Assessments
	Formative Assessments (During Project)
	 FORMCHECKBOX 
 Quizzes/Tests
	 FORMCHECKBOX 
 Practice Presentations

	
	
	 FORMCHECKBOX 
 Journal/Learning Log
	 FORMCHECKBOX 
 Notes

	
	
	 FORMCHECKBOX 
 Preliminary Plans/Outlines/Prototypes
	 FORMCHECKBOX 
 Checklists

	
	
	 FORMCHECKBOX 
 Rough Drafts
	 FORMCHECKBOX 
 Concept Maps 

	
	
	 FORMCHECKBOX 
 Online Tests/Exams
	 FORMCHECKBOX 
 Other:      

	
	Summative Assessments (End of Project)
	 FORMCHECKBOX 
 Written Product(s), with rubric: 

 
	 FORMCHECKBOX 
 Other Product(s) or Performance(s), with rubric: 

	
	
	 FORMCHECKBOX 
 Oral Presentation, with rubric 
	 FORMCHECKBOX 
 Peer Evaluation 

	
	
	 FORMCHECKBOX 
 Multiple Choice/Short Answer Test     
	 FORMCHECKBOX 
 Self-Evaluation

	
	
	 FORMCHECKBOX 
 Essay Test     
	 FORMCHECKBOX 
 Other: 

	 

	Resources Needed


	On-site people, facilities: 

	
	Equipment: computer/iPads functioning internet/ wifi for research

	
	Materials:

	
	Community resources: endocrinologist BSU professors/students

	
	Other:

	Refection Methods

	 FORMCHECKBOX 
 Survey
	 FORMCHECKBOX 
 Focus Group

	
	 FORMCHECKBOX 
 Discussion 
	 FORMCHECKBOX 
 Student/Teacher Conference

	
	 FORMCHECKBOX 
 Journal
	 FORMCHECKBOX 
 Other:


	Project Teaching and Learning Guide

	Knowledge and Skills Needed by Students to successfully complete culminating products and performances, and do well on summative assessments
	Teaching Method to be Used including specific UDL and differentiation techniques
	Progress Benchmarks to allow students to demonstrate growth and learning
(formative feedback & holds students accountable)

	Students will explain how their specific cancer develops and progresses

	I will give a short presentation which would start with asking the students to raise their hand if they have known anyone affected by cancer (of which most students will raise their hands), and then I would open up the floor for a few people to share a little about their experience (personal connection and introduction of multiple different types of cancers). 
Then I will model how to make a timeline/flow chart and how to discuss the progression. I would go through a timeline of my dad’s cancer progression and break down a flow chart (Prezi for this?) of the developmental stages. Then I would have the students identify certain cancers in which they have interest. Students will work with up to four people (if they picked the same cancer) in groups. They will share a little about their story and try to identify similar progressions in their stories. Then the students will research the cancer development and construct a flow chart and explain it to their classmates. 
	Short write up explaining a flow chart of the development and stages of that particular cancer. Also allowing students to express their personal connection to cancer and pick a certain type of cancer to research.

	Students explain how certain environmental factors will change the probability of having certain cancers
	I will bring in certain things (like foods) which have carcinogenic qualities and have them displayed buffet style in the room. I will instruct students to NOT eat the food, but rather have them take a few minutes to write their observations and thoughts about why the buffet is in the room. Then the students will pair up and share their observations. After a few minutes, I will call the class together to circle around the buffet and have the students share in large group discussion. 
	The students will produce an artifact (a written page) which contains information about environmental factors which increase or decrease the probability of getting their specific type of cancer.  

	Students will determine what the Muncie community needs to know about cancer. Students will learn to keep documented information they learn throughout the research project in an organized way to facilitate answering the big question. 
	Students will divide into groups of 3-4 students and will pick a specific type of cancer. Then they will start to generate a KWL/ know-need to know chart. 

KWL Know/need to know chart will be used to generate general and specific questions to start the students pondering the things they understand and the things they need to know. This chart will be used daily in the lessons at the beginning to direct study and at the end to review what they learned that day which can be added to their collections of understanding and answers towards the overarching question.
	KWL/ know-need to know charts checked for completion and quality on the second Fridays. Completion checks will occur randomly throughout two weeks 

	Students will review mitosis and will connect their previous information to past knowledge
	Students will observe microscope slides and count the number of cells in a particular stage of mitosis and then will calculate percentages of the cell cycle to identify different number ratios in normal tissue and then in cancer tissue. 
	Time spent in mitosis lab 

	Students will research their type of cancer growth 
	Students will work in groups to answer the first Friday set of questions (see below)
	First Friday notebook check

	Students will describe the Anatomy & Physiology of DNA & Chrms. 
	Students will work in different groups (flexible grouping) to build a model of DNA and Chrms. And explain it to me. 
	DNA & Chromosome lab model assessment

	Students will explain how DNA is replicated 
	Students will work with same groups and their previous DNA – Chrm model and elaborate on that model to build a model for DNA replication. 
	DNA Replication lab model assessment

	Students will explain their progress
	Students will fill out a group sheet that has their progress for their cancer type research. They will include what they have accomplished and what they still need to complete. Students will individually fill out a reflection of their work in the group and evaluate other members’ work. 
	Second Friday project check

	Students will describe how DNA directs the production of proteins
	Students will form into different groups to make a model of protein synthesis and present to the class
	Assessment of DNA to RNA to Protein model

	Students will describe how proteins determine traits of an individual 
	Students will group research a set of questions (see below) and will present their findings to the class in a 5-8 minute presentation. 
	Assessment of mini presentation of cancer traits

	Students will present all findings and explain all standards in their presentation
	Students will present their findings to the community. They will each present their individual roles together with their group. They will be assessed for their individual part, and for their group work. 
	Assessment of final presentation 


	Project Calendar 

– ALL DOCUMENTS IN PINK KEPT IN STUDENT BOOKLET FOR ENTIRE PROJECT DURATION

	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	

	What does the Muncie community need to know about cancer?

Big question introduction:
Entry HeLa video

Sharing individual stories

Big Question

Purpose of Project

(PBL Scenario)
KWL/ Know-need to know chart in large group


	Same Q. 

Getting into groups & brainstorming:
Pick groups (3-4)

Pick specific type of cancer

Revisit KWL/K-NTK & fill out

Group contract
(Individual roles in project)

(make copies of contracts-have students keep original-teacher keep copy for backup.)

ROLES: 

1 Explain cancer A&P

2 Explain the group cancer A&P

3 Explain treatments historically used

4 Explain new treatments emerging
	What is cancer &how does cancer spread? How are cancer cells/tissues different?

Defining Cancer:
Cellular level lab-

“Time spent in Mitosis” 

Review of Mitosis 6.B.6.1

(connection to prior knowledge)

*do in cancer research groups
Video: https://www.youtube.com/watch?v=IeUANxFVXKc 
	Same Q. 
Class discussion of lab results

Notes set if needed (review and expansion on mitosis)
Fill out KWL/K-NTK
	Group project work: 

Record question notes in booklet.
If finish early, begin research on your individual role question. 
What are the cancer cells in our cancer type?

How fast can they grow?

Where are they in the body?

Can they spread to other areas?

How can cancer spread to different tissues?

Fill out KWL/K-NTK


	B.5.1 Chrm. & DNA Str&Fun
What caused the cancer cells to be different in the lab?

DNA/Chrm. A&P lab
Make parts of DNA

Show DNA ( Chrm.

Group assessment of models at end of class

*different group used for models than from research (flexible grouping)

Video:

https://www.youtube.com/watch?v=WXTsxPPcTEs

	Same question.
Group notes review – summative of DNA & Chrm. A&P

 Notes on DNA replication

 B.7.4 & B.7.5

Fill out KWL/K-NTK
	Same Q. 

Lab continuation – 

Show DNA replication by creating models in groups
*same groups from Monday
Assessment of group work – students explain process in their model


	Group research:
Record question notes in booklet.
If finish early, begin research on your individual role question. 

**finish assessing group projects if not finished in previous day.
What type of mutation is involved with your group cancer?

What gene(s)? Location on chrm? How many people have this gene or are at risk of developing this mutation? What environmental factors affect +/- the probability of having that mutation?

Fill out KWL/K-NTK

	Project reflection of past weeks:

Review of KWL/K-NTK charts

Reflection: How are we meeting the marks to present to the Muncie community?

What have we accomplished & can cross off of our list?

What do we still need to do?

Start off in large group showing things that the groups should have on a list and troubleshooting problems. Then break into cancer groups and have them reflect on their progress. 

Have groups write down answers to these questions & turn in to moniter progress. Have students also fill out individual half time review of group member’s work. If they wish to boot someone, they can do that, but only if the member broke the group contract. 

	What does that mutated DNA do? – other than create more cancerous cells?
DNA ( RNA ( Protein!!! 

Protein Synthesis B.5.3 & amino acids B.5.4 

Notes set

What proteins are formed from amino acids in your cancer type? 

Fill out KWL/K-NTK

	Same Q. 

DNA ( RNA ( Protein Lab!!

Protein synthesis lab w/ models

**Make sure to distinguish prot. Synt. From DNA replication
Students make model in groups (different from their cancer type group: flex. Group.) 

And explain model to class. 

Students will be given resources, but they will be encouraged to use whatever resources they desire to explain the concept. This should result with significantly different models and a variety of presentation modalities conveying the same concept. 
	B.5.5 & B.5.6 Proteins ( Traits

What are traits?

Macro & microscopic

Look at KWL/K-NTK chart

Did your group write down any traits of your cancer type? (eg: tumor growth, gain/loss of weight, high/low WBCs, significant change of personality (thyroid/brain))

How did those traits develop?

Brief discussion large group discussion, then break into cancer type groups to research other traits associated with particular cancer type. How do doctors think a person has a particular type of cancer? What traits do they look for or test for? (since they do not do genome sequencing of their patients, generally)
Students will then present their findings to the class 
	How is cancer treated/identified?

Have groups present their individual cancer findings (see grey highlighted section)

All groups will present 5-8 minutes and then there will be a large group discussion about the commonalities between all groups. 

How is cancer treated?

General large group discussion, and then small group research for individual cancer type. Historically and new medical advancements.
Fill out KWL/K-NTK

	Assemble presentations

Meet individually with groups to see how their presentations are progressing 

	Assembling presentations
	Assembling presentations
	Presenting to community members (& filmed to put of community share site? *would need parent and student permission)
	Presenting to community members (& filmed to put of community share site? *would need parent and student permission)
	



