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Is it Inquiry-based?
By Harold Pratt

One of the best resources on the 
meaning of inquiry is the National Sci-
ence Education Standards (NSES) (NRC, 
1996) developed and published by the 
National Academy of Sciences—an 
organization of the nation’s most out-
standing and recognized scientists. The 
NSES defines inquiry as follows:

Inquiry is a multifaceted activity that 
involves making observations; posing 
questions; examining books and other 
sources of information to see what is al-
ready known; planning investigations; 
reviewing what is known in light of ex-
perimental evidence; using tools to gather, 
analyze, and interpret data; proposing 
answers, explanations, and predictions; 
and communicating results. Inquiry re-
quires identifications of assumptions, 
use of critical and logical thinking, and 
consideration of alternative explanations. 
(NSES, page 23)

There are many things to notice in 
this definition but an important one is 
that inquiry is not a simple, narrow and 
straightforward process. It doesn’t sound 
like the five step scientific method so 
often seen on classroom walls. Never-
theless, the authors of the NSES felt 
that the use of inquiry in the science 
classroom was so important that they 
created a companion document (some-
times referred to as an addendum to the 

standards), Inquiry and the National Science 
Education Standards: A Guide for Teaching 
and Learning (NRC, 2000).* The adden-
dum outlined the following five essen-
tial features of classroom inquiry to help 
us understand what inquiry in a science 
classroom should look like:
1. Learners are engaged by scientifi-

cally oriented questions.
2. Learners give priority to evidence 

in responding to questions.
3. Learners formulate explanations 

from evidence.
4. Learners evaluate their explanations 

in light of alternative explanations, 
particularly those reflecting scien-
tific knowledge.

5. Learners communicate and justify 
their proposed explanations.

Notice the emphasis on the learner 
taking the action. One of characteristics 
of inquiry-based instructional materi-
als is that they place much of the re-
sponsibility for the work and thinking 
on the student. The five features are not 
“steps” to be followed; they are criteria 
to help teachers and writers determine 
if instructional materials and teaching 
strategies are inquiry-based.

We think it useful to apply the essen-
tial features of inquiry to the SCI prod-
ucts, Introductory Physical Science (IPS) and 
Force, Motion, and Energy (FM&E) to 
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* The addendum can be read in its entirety or ordered at www.nap.edu. The author of this article con-
tributed to the writing of the addendum as a member of the staff of the National Research Council.

(Continued on Page 2)



Essential
Feature

A description of  the approach
used in IPS and FM&E

An example from IPS: Experiment 4.4 
The Effect of  Temperature on Solubility 

(8th Edition)

1
The text raises a question usually related to the 
work or reading completed in the previous sec-
tion.

“How are solubilities of different substances af-
fected by the temperature of the liquid?”

2

General directions are provided in the text, but 
the student is expected to design the details of the 
experiment. In the pre-lab discussion, the teacher 
helps students make connections among the ques-
tion, the laboratory procedure, and the data that 
will be collected.

“To find out if the solubilities of different 
substances are affected by temperature, add 10 g 
of two solids to two test tubes, each of which 
contains 10 cm3 of water. Place both test tubes 
in a large beaker of water, and stir the solutions 
for several minutes until they are saturated. Now 
heat the beaker, stirring both solutions constant-
ly, until the water in the beaker is near boiling.”

3

Bulleted questions assist the student in developing 
explanations that provide possible answers to the 
opening question. In the post-lab discussion, the 
teacher solicits student data along with students’ 
analyses of that data.

•  Do the solubilities of the substances appear to 
change equally or differently as the tempera-
ture of the water is increased?

•  What do you predict will happen if you 
remove the burner and cool both test tubes 
together in a beaker of cold water? Try it.

4

The text and Teacher’s Guide and Resource Book 
provide sample data that the teacher and students 
can compare to their experimental results. The 
understanding used in explaining lab results is 
further evaluated and expanded by asking students 
to review graphs and/or answer a few end-of-sec-
tion problems.
Note: Obvious to our users, the results and explanations 
are not given in the text; they come from the class and 
cannot be anticipated by reading ahead.

The text provides a graph of the solubility of 
potassium sulfate, another substance having simi-
lar solubility properties to the substances used in 
the experiment.
Nine problems of varying difficulty are offered 
to evaluate and extend students’ understandings 
and explanations.

5

Student participation and discourse is an ongo-
ing part of the course. Students are often asked 
to justify the physical set-up and procedure they 
propose for the experiment. In the post-lab discus-
sion, they present and justify their data and expla-
nations, first in their small lab team and then to 
the class.

In virtually all of the experiments, including this 
one, data are shared and conclusions drawn from 
the merged and accumulated data.
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The five essential features of classroom inquiry stipulated in Inquiry and the National Science Education Standards 
apply to the evaluation of both classroom practice and textbook evaluation. Applying those criteria, the above 
analysis seems to clearly support the approach taken in IPS and FM&E as being inquiry-oriented. As such, they 
help students develop laboratory skills, thinking skills, and an understanding of the way science works. More im-
portantly, they provide opportunities for students to realize that true understanding of the ideas of science comes 
only from an understanding of the evidence supporting those ideas. Without evidence, students are forced to rely 
on someone else’s interpretation; they do not participate in creating their own understanding.

References:
National Research Council. (1996). The National Science Education Standards. Washington, DC: The National Academy Press.
National Research Council. (2000). Inquiry and the National Science Education Standards: A Guide to Teaching and Learning. 
Washington, DC: The National Academy Press.

Inquiry (continued from Page 1)

see how they measure up.  The table on the next page refers to the essential features by number in the first column. 
The approach used in IPS and FM&E and an example from IPS appear in the remaining columns.
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ORDER NOW TO BEAT THE 2009 PRICE INCREASE!
At SCI we are very aware of the need for schools to hold the line on costs. That is why we try 

to keep the costs of our books as low as possible. Unfortunately, however, the increased costs 
of paper and printing make an increase in our textbook prices necessary. As of January 1, 2009, 
the price of the Introductory Physical Science textbook will increase to $52.00. The price of the 
Force, Motion and Energy textbook will be $38.00. These increases apply only to the textbooks. 
Prices for Teacher Guide and Resource Books and Assessment Packages will remain the same.

The current prices of  $48.00 for IPS and $35.00 for FM&E will be honored for all 
purchase orders received on or before December 31, 2008.

VISIT US AT THE FOLLOWING
CONFERENCES AND MEETINGS!

NSTA Area Conference - Portland, Oregon
November 20-22, 2008

Booth # 731

Colorado Science Conference - Denver, Colorado
November 21-22, 2008

Booth # 406

NSTA National Conference - New Orleans, Louisianna
March 19-21, 2009

Booth # TBD

Summer 2009 Workshop Info

It’s never too early to begin planning for professional growth! During the summer of 2009, 
Science Curriculum Inc. will once again offer the following workshops:

Introductory Physical Science Part I (covering Chapters 1-5 of the 8th edition of IPS)
Introductory Physical Science Part II (covering Chapters 6-10 of the 8th edition of IPS)

Force, Motion, and Energy (covering the entire FM&E program)
“Writing Good Test Questions for Science” 

Watch for the January issue of Reflections for dates and locations!



Planning to attend either of the following conferences?

NSTA Area Conference - Portland, Oregon
November 20-22, 2008

Colorado Science Conference - Denver, Colorado
November 21-22, 2008

If so, be sure to stop by our booth!
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