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Concepts addressed: 
Science 
Science as Inquiry  
 
Invitation to Inquiry:  
The experiments and activities we do in science can be divided into three basic and separate sections:  

1. Posing the question  
2. Planning the procedure  
3. Formulating the results  

Invitation to Inquiry Grid Looking into the Role of Teachers and Students: (Llewellyn, 1998)  

 Demonstrations  Activity  Teacher-  Student- Initiated  
   Initiated Inquiry  Inquiry  

Posing the question  Teacher  Teacher  Teacher  Students  

Planning the procedure  Teacher  Teacher  Students  Students  

Formulating the results  Teacher  Students  Students  Students  

Reasons to Use Demonstrations:  

• All students need to observe a particular phenomenon.  
• The procedure is complicated for students to follow.  
• The results of the situation need to be controlled.  
• Dangerous, flammable, or toxic materials are used.  
• An explosion may (or will) result.  
• Safety is a concern.  
• Materials or equipment are limited .  
• Time is of essence.  

Discrepant Events:  

Discrepant events are mind-engaging demonstrations or activities in which students observe 
unexpected results that are contrary to their normal or anticipated experiences. Discrepant events are 
used successfully when they initiate a wanting to know.  

Steps to integrate discrepant events in a lesson:  

1. Demonstrate the event.  
2. Prompt students to investigate the event.  



Development of this review sheet was made possible by funding from the US Department of Education 
through South Dakota’s EveryTeacher Teacher Quality Enhancement grant. 

3. Allow time for students to test their "What if' and "I wonder" questions.  
4. Discuss the causes of the discrepancy while introducing the topic being studied.  
5. Apply the concept to an application level beyond the classroom.  

Activities:  

In traditional hands-on activities, the teacher provides the question to be studied or tested. These 
activities are sometimes called cookbook science. Many experiments found in traditional textbooks 
fall under this category.  

Activities can become a means to inquiry as the teacher allows for extension or going further 
questions at the end to engage students.  

Teacher- Initiated Inquiries:  

Teacher-initiated inquiries are sometimes called guided inquiry or discovery learning. It works well 
when students are not used to solving problems and initiating questions on their own.  

Student- Initiated Inquiries:  

This is the highest level of inquiry; also called open inquiry. Students raise their own question, 
formulate their own procedures, and determine their own results. Many schools see this level at 
Science Fairs.  

The Scientific Method:  

The steps of the scientific method usually include:  

1. Stating the problem or question to be solved  
2. Identifying all possible variables within the problem  
3. Constructing a hypothesis  
4. Identifying manipulated variables, the responding variables, and the controlled variables  
5. Designing the procedures for the experiment or investigation  
6. Determining what supplies, materials, and equipment are necessary to perform the 

investigation  
7. Carrying out the investigation  
8. Collecting data as the investigation or tests are repeated (3 to 5 times minimum for validity)  
9. Organizing data on a chart and/or constructing a graph  
10. Describing the relationship between variables  
11. Drawing conclusions to determine the validity of the hypothesis  
12. Analyzing the results  
13. Communicating the results to others  

Variables:  

Three types of variables are important in scientific investigations.  

1. A manipulated variable also called an independent variable is a variable the experimenter 
deliberately changes or manipulates in an investigation.  

2. A responding variable also called dependent variable is a variable that changes the 
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investigation in response to changes in the manipulated variable.  
3. Control variables are variables that are deliberately kept constant or unchanged in an 

investigation in order not to confound the results.  

Types of Investigations:  

1. Descriptive  
2. Classificatory  
3. Explanatory  
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