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Concepts addressed: 
Science as Inquiry: questioning techniques planning/conducting simple investigations 
gathering/organizing data  
 
Teachers should pre-test students whenever appropriate to determine prior knowledge, 
preconceptions, and misconceptions (some would call pre-testing "formative" or "diagnostic" testing  
 
Key questions should give lessons structure and direction to a goal; sequencing questions can show 
students logic in lesson(s)  
 
Teachers should NOT ask mere factoid/recall/knowledge questions; asking higher order questions 
requires students to demonstrate their understanding (some would call higher order questions 
"probing" and "open ended")  
 
Open questions ask the respondent to thing and reflect, and may include opinions, critical evaluation, 
comprehension, application, and synthesis  
 
Closed questions are easy to ask and easy to answer (they are usually just factoid/recall questions that 
have a definite right answer; they are short/quick, and allow a teacher to keep control of the lesson by 
not allowing much depth of thought)  
 
"Wait time" refers to the teachers ability to wait more than a few seconds for a response to a 
question; teachers who pose a question and allow thought instead of immediately answering the 
question themselves glean more knowledge about their students and what they are learning  
 
Science process skills include: observation, measuring, classifying, inferring, predicting, 
communicating, forming hypotheses, controlling variables, interpreting data, operationally defining 
variables  
 
Simple science investigations for students usually are comparisons, e.g., "which paper towel absorbs 
the most water?” students should know that what is being tested/compared is the independent 
variable (the different kinds of paper towels) and a way to measure the phenomenon (the dependent 
variable, in this case the amount of water absorbed)  
 
Structured inquiry involves process skills and experimenting but the teacher instructions are specific 
and students follow them  
 
Guided inquiry involves the teacher choosing the question and/or experiment but the students may 
determine the procedure for how they will investigate the question  
 
Student initiated inquiry involves students generating a question and/or experiment and designing 
their own investigation  


