Investigation Explanation


INVESTIGATION TITLE 


Be creative!  Generate some excitement and curiosity.  The Title should engage your students! 
[For All:  Investigations may emphasize the process of science inquiry and/or the process of engineering design.

For ‘Graduate-Credit Participants: Investigations should include substantively original components (not simple adaptations) and should link to a Unit you teach.  
For PDP-Only Participants:  Investigations may be original or adaptations of existing non-inquiry lessons.]




Investigation Designer: Your Name

Grade level: Targeted grade level
Time Required: Minutes and/or number of days


 Confirmation    Structured   Guided      Open               
Investigation Focus: Write a brief overview of the investigation. Include:

· the science/engineering  discipline/ topic to be addressed 
· key concepts that will be addressed 
· a brief description of how the investigation fits within a larger unit or theme in the classroom
·  the science/engineering practices that will be targeted during the investigation  

State Learning Standards: Select state learning standards from both the Science and Technology/Engineering (ST/E) Curriculum Framework and at least one other disciplinary Framework that applies to the investigation.  Standards should include both science/engineering content and science/engineering practices.  Practices may be described by p.11 of the MA ST/E Framework or the NGSS terminology.  Each standard should include the grade level, numerical code, and verbal description.
Learning Outcomes: Define the level of knowledge and skills students should demonstrate by the end of the lesson.  Use the language of the most recent Bloom’s Taxonomy.  (See Participants’ Binder.)
Materials List: Create a bulleted list of the materials you will provide initially. If you are planning a guided inquiry, make a second list of optional materials that will allow for multiple strategies that students may develop. (Aim for “structure with flexibility” by providing optional materials within the limits of practicality.) 
Getting at Prior Knowledge:  Before teaching anyone anything, the most important thing to know is what the students already know.  Describe how you will find out what students already know by verbal and/or written questioning, drawing, concept mapping, clickers, or alternative formative assessment.
Engaging Experience: This preliminary experience, which is sometimes referred to as "the hook," precedes and links the investigation to students' prior knowledge and experience.  Describe how you will create a meaningful context to motivate students to investigate and apply skills and concepts.  Strategies to enhance interest and promote wonder include: asking students what they know or would like to know about a particular concept or issue (establishes prior knowledge); experiencing an activity, event, or field trip; reading an article; using a discrepant event; reading a letter from an important person; challenging the class to design an action plan for gathering information about a topic.  It is NOT the investigation itself!
Guiding Question(s): Identify a key question you will ask the class that may give rise to more questions from the students.  It should be a broad question about a core disciplinary idea.  You may include additional more specific focus questions you predict students may ask. 
Investigations: This section should be detailed enough that another teacher could duplicate the investigation.  Describe in detail step by step how to conduct the investigation with the students.  
· Explain how students will be grouped (number of students per group). 
· Describe all of the activities the students will engage in including: making predictions based on prior knowledge, carrying out the hands-on procedures and methods, collecting data, making sense of the data.  
· Clearly describe the use of notebooks, graphic organizers, and/or data tables. 
Present Findings and Draw Conclusions:  Include a set of questions to direct at students for processing data from each group and making meaning of the evidence from the whole class. For a scientific inquiry, what claims can be made from the evidence?  For engineering design process, what solutions have been generated to address the problem? Integrate use of analogy or models - linking familiar examples and hands on models to the new and unfamiliar by providing “aha” experiences and/or a minimal understanding of complex and abstract ideas.  How will you engage students to discuss alternative explanations for the evidence, draw conclusions, and compare their conclusions to their original predictions?
Follow Through

•  Vocabulary: Identify essential science content and science and engineering practice vocabulary that students may need for clear and accurate communication of the investigation’s findings.  Offer brief, age-appropriate definitions of these terms.
•  Assessment:  Describe an assessment that will let you know how well the students achieved the lesson’s learning outcomes.  See Assessment Handout for background. Consider concept maps or essays demonstrating student understanding before and after the investigation; observation of student performance; interview student for understanding; discussion with student of the investigative process; portfolio of collected student works.  Include at least one concept map in one of your investigations.
•  Resources: List resources that assisted you with background and content information.  Adapted worksheets and original activities should be cited.

•  Wrap Up: Clean Up!  Describe a way to integrate key concepts with the day’s hands-on work.  Highlight any science process skills students practiced.  Collect student questions for follow-up.

•  Adaptation to Different Levels of Inquiry:  :  In the Summer Professional Development Institute, you learned about the four levels of inquiry instruction that can be used in the classroom.  At the top of this investigation, you indicated which level you targeted.  Explain how you could adapt this investigation to the other levels of inquiry.


Synthesis  Briefly describe how this lesson links to what you learned during the course.  This is an opportunity to reflect on integration of theory and practice.  It is an opportunity to briefly explain how you applied both critical and creative thinking to this investigation and how the investigation offers that opportunity to your students.  One well-developed paragraph is sufficient.
  Inquiry Scale











�





MITS Summer Professional Development Institute
                            Teacher Resource Binder
                                                              SPDI Hybrid 2015



