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Pathways Project

College and Career Readiness
 Lesson Frames: Writer’s Guidelines
A.
Lesson Title 
Student Independent Research: Topic Selection and Refining a Testable Question
B.
Lesson Description

Students are asked to select a science topic of high interest for testable question development within a one-week timeframe.  Prior to determining the question, student will conduct a literature search to learn more about the topic. They will create a graphic organizer and a bibliography to document the “pre-search”.  As a result of the information, the student will develop and refine a testable question (based on set criteria). This is Lesson #1 of a three series lesson that can be performed independently or as a whole.)
C.
Grade Level/Subject Area 
The lesson plan addresses the Four Keys Model of the College and Career Readiness:
Cognitive skills- Formulate problems & questions, perform all research processes, interpret information, communicate learning, practice precision and accuracy

Content skills- display critical reading skills, display critical writing skills, display critical science skills

Academic behaviors- practice self-awareness, practice self-management, practice successful study skills
College knowledge- learn social skills that support collaboration, utilize specific knowledge of the norms, values and conventions in the college context
Grade Level(s): ___6-12_________

Subject Areas: ____science_____
D.
Objectives

Students are expected to:
· Appropriately use technology and text to conduct literature searches.
· Create a graphic organizer based on their literature research.

· Develop a testable question based on literature search.
E.
Prior Knowledge 
Students are expected to:
· Distinguish the difference between a scientific hypothesis and theory
· Utilize library skills (using appropriate academic resources
· Correctly cite various types of documents
· Recognize valid and reliable scientific resources
· Conduct computer search
· Take effective notes and be able to quickly summarize main ideas
· Possess time management skills
· Work collaboratively 
 F.
Preparation and Materials
Teachers will need to:

· Create a list of topics (See sample list.)
· Make arrangements for library/computer time 
· Check with school librarian for citation training and appropriate electronic databases 
· Confer with English teachers for citation formats 

· Consider providing  examples of graphic organizer for students

· Have knowledge of refining testable questions (See Generating Questions attachment.)

· Establish a time management plan with a checklist (See “Scoring” attachment, “Teacher Checklist.” )
· Implement use of rubrics (See Rubistar Rubric website to create own rubric.)

· Provide self and peer reflection pieces (See “Scoring” attachment, “Self” and “Group.”)
· Make copies of the following handouts (one per student)
· Scientific Research Paper and Presentation Handout

· Elements of Student Research Handout

· Question Development Handout

· Data and Analysis Handout

· Scientific Conclusion Writing Handout

· Scoring Excel Sheet

G.
Scaffolding/Instructional Support 
Teachers will need to:

· Keep  past examples of high quality and low quality work in order to establish expectations and proper guidelines for students
· Provide a list of websites/resources appropriate for the academic level of students

· Check a student’s assignment more frequently during its development

· Provide examples of graphic organizer for students

· Provide specific, guided tutoring to students in need of greater direction and structure for a complex academic assignment

· Provide some students with definitions of key vocabulary and concepts related to a reading that is central to an assignment

· Encourage student independence and self-management (See student checklist example).
· Provide self and peer reflection pieces (See “Scoring” attachment, “Self” and “Group.”).
H.
Lesson Design 
1. Connection to College and Career

Success in college requires students to manage time effectively, work both independently and collaboratively, use technology appropriately to gather information, demonstrate academic integrity, respect cultural diversity and different viewpoints, read and apply critical thinking skills, cultivate intellectual curiosity and communicate effectively in both oral and written forms.
2. CCRS Performance Expectations: 
This lesson plan is designed to explicitly address the following Cross-Disciplinary Standards.
I. Key Cognitive Skills

A. Intellectual curiosity
B. Reasoning

C. Problem solving

D. Academic behaviors

E. Work habits

F. Academic integrity

II. Foundational Skills

A. Reading across the curriculum

B. Writing across the curriculum

C. Research across the curriculum

D. Use of Data

E. Technology

3. Timeframe: 


Students are expected to complete the lesson in five 20 to 25-minute class sessions. Students may need to do part of the assignment outside of class. During this week, monitor student progress. At the end of the week, students should have list of resources in bibliographic format, their testable question and their completed graphic organizer. 
4. Vocabulary:

Students must understand: 
· hypothesis

· theory

· graphic organizer

· validity

· reliability

· scientific ethics

· scientific law

· inference

· testable

· empirical

· data

· primary source

· secondary source

· collaboration

5. Procedures:
Day 1:
Introduce project by providing an engaging activity (video clip, demonstration, etc.). The teacher should include the following:
a. handouts containing the guidelines (See F. Preparation Materials)
b. bibliography format
c. rubric for graphic organizer

d. rubric for testable question
e. cooperative learning rubric*
f. time management checklist* (See “Scoring” attachment, “Teacher Checklist.” )
Day 2: 

Have students choose a topic to begin narrowing down their testable question. Teacher should have the students accomplish the following:

a. collaborate to choose topic*

b.  take appropriate notes and obtain possible resources (During college students must be able to do this on their own, so it is good to develop this skill.)

c. prioritize top two to three choices for first-come, first-serve topic sign up

Day 3: 


Have students refine their topics.
a. narrow to a specific testable question.

b. use completed graphic organizer (i.e., concept map, flowchart, etc.)
c. obtain teacher approval

Day 4: 



Teacher should introduce how to begin literature research. 

a. provide presentation by librarian, computer, database, citation, etc., if needed

b. assess student groups’ plans of how their research will be conducted*

c. verify that resources are valid and reliable*

d. provide feedback as necessary to keep students on track

Day 5:

Teacher will have students submit the following:
a.   Completed draft of graphic organizer, bibliography, and testable question.
b. Completed self and peer reflection pieces.
*During group work time, remind students that college professors will require students to work with others to complete projects, and nearly all careers require employees to work cooperatively with colleagues and interact respectfully with clients and/or other staff members. This is a key skill for college and career success.)
6. Solutions
Please see (Teacher Resources):

· Question Development

· Elements of Student Research

· Scoring for rubrics (checklist, peer reflection, self reflection, paper rubric)
Note: Handouts 

Please email any handouts or worksheets associated with this lesson plan to smcandrew@sbcglobal.net. These may include data tables, maps, or graphic organizers students would not be expected to devise themselves. Copyrighted materials may be referenced under Preparation and Materials but cannot be included with the lesson plan.

Please complete the post-survey
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Please complete the pre-survey









