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Biology
Research & Explore Item Template

Biology End-of-Course Exam
The documents on the following pages are designed to provide item and rubric templates for classroom practice.  

Directions for use: 
Use the templates by making the following modifications:

On Items:  Revise text in red with prompts appropriate to the item used in classroom practice.

On Rubrics:  Revise text in red italics with student responses appropriate to the item used in classroom practice. Revise text in red with information from the item.


A group of students want to find out which genes are involved in the production of horns in goats. The students begin by researching which goats have horns and which do not have horns.
Be sure to describe these stages in your design process:

· Research the Problem: Describe any scientific information needed to solve the problem and how to collect that information. 

· Explore Ideas: Describe several possible solutions to the problem, including any useful scientific concepts.
	Problem: Which genes are involved in the production of horns in goats?

	

	Research the Problem:

	

	

	

	

	

	Explore Ideas:

	

	

	

	

	

	

	


	Scoring Rubric for: Research & Explore (page 1 of 2)

	Performance Description
	Attributes

	A 2-point response demonstrates the student understands the Content Standard APPB: The technological design process begins by defining a problem in terms of criteria and constraints, conducting research, and generating several different solutions. Item Specification 2: Describe research that would facilitate a solution to the problem and/or generate several possible solutions given a description of a problem that can be solved using a technological design process.
	4

	A 1-point response demonstrates the student has partial understanding of the Content Standard.
	2–3

	A 0-point response demonstrates the student has little or no understanding of the Content Standard.
	0–1

	Attributes of a Scientific Design Process

	Design Process Stage
	Description
	Attributes

	Research the Problem
	Information needed to solve the problem is described or pertinent questions are given (e.g., give example of questions to ask or information to gather).
Attribute Notes:

1. Listing objects given in the prompt or scenario cannot be credited.

2. Repeating an appropriate process from the scenario can be credited.
	1

	Scientific Research
	Related scientific information (e.g., give examples that include scientific concepts at the appropriate grade level for biology) OR how to scientifically collect related data is described (e.g., give examples).
Attribute Notes:

1. Scientific information involves relevant general scientific concepts (e.g., give examples at the appropriate grade level for biology)
OR 

Related information gathered from appropriate sources of scientific information. (e.g., give examples of scientific sources of information along with a brief statement of the type of information gathered from that source such as “ask a biologist about the life cycle of the organism”)

2. Scientific collecting of data involves systematically collecting pertinent data over a period of time or a number of conditions.
3. This attribute may be credited even when the information being gathered is too vague to credit the “Research the Problem” attribute.
	1


	Scoring Rubric for: Research & Explore (page 2 of 2)

	Attributes of a Scientific Design Process 

	Design Process Stage
	Description
	Attributes

	Explore Ideas
	More than one idea that could solve the problem is described (e.g., give examples).
Attribute Notes: 

1. Listing objects may not be credited.

2. Ideas may involve materials not given.

3. A sentence should be read as one idea (e.g., Use a container with soil and gravel is one idea, not two or three). Run-on sentences may be read as more than one idea. Sentences containing the term “or” may be read as more than one idea (e.g., Use a metal, plastic, or glass container are three ideas).
	1

	Explore Scientific Ideas
	An idea includes scientific concept(s) for considering the idea (e.g., give example).

Attribute Note: This attribute may be credited even when only one idea is given.
	1

	Total Possible Attributes
	4

	General Notes:
1. Copying the Scenario: Responses that copy both stages from the original scenario cannot be credited for any attributes. However, responses that appropriately copy one stage from the scenario may be credited. 
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