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Team-Based Inquiry  
at a Glance

ș����� �+��"�20"!�1,��!!/"00���/�+$"�,#� 
.2"01&,+0�/")�1"!�1,�2+!"/01�+!&+$�6,2/�
�2!&"+ "Ǿ�!"3"),-&+$��+!�&*-/,3&+$�
"!2 �1&,+�)�"5-"/&"+ "0Ǿ�1/�&+&+$�01�ƛǾ� 
and more.

ș��%"�����-/, "00�&0�,ƞ"+�*,01�02  "00#2)�4%"+�
&1�&0� ,))��,/�1&3"��+!�1"�*Ȓ��0"!Ǿ�0*�))�0 �)"�
and focused, embedded in ongoing work, and 
led by education professionals.

ș���$,,!�����question is one that (1) you don’t 
know the answer to, (2) focuses on useful 

and actionable information, and (3) can be 
/"�)&01& �))6�&+3"01&$�1"!�$&3"+�6,2/�/"0,2/ "0�
and time constraints.

ș��%"�investigation method, whether it is 
02/3"60Ǿ�&+1"/3&"40Ǿ�,�0"/3�1&,+0Ǿ�,/��+,1%"/�
 /"�1&3"��--/,� %Ǿ�0%,2)!��"� %,0"+�1,��"01�
�+04"/�6,2/�&+.2&/6�.2"01&,+0ǽ

ș��"Ɲ" 1&+$�,+��+!��+�)67&+$�����!�1��,ƞ"+�
&+3,)3"0�&!"+1&#6&+$�-�11"/+0��+!�1%"*"0�� /,00�
information you collect from many participants.

ș���(&+$�improvements and changes based on 
6,2/�Ɯ+!&+$0�&0�,+"�,#�1%"�*,01� /&1& �)�01"-0�,#�
1%"�����-/, "00ǽ

ș�����012!&"0�0%,2)!��"� ,+!2 1"!�"1%& �))6��+!�
responsibly, with close attention to the comfort, 
/&$%10Ǿ��+!�-/&3� 6�,#�-�/1& &-�+10ǽ

�"�*Ȓ��0"!�&+.2&/6�ț���Ȝ�&0���-/� 1& �)�
approach to empowering education 
professionals to get the data they need, 
4%"+�1%"6�+""!�&1Ǿ�1,�&*-/,3"�1%"&/�-/,!2 10�
and practices and, ultimately, more 
"ƛ" 1&3")6�"+$�$"�-2�)& ��+!�-/,#"00&,+�)�
�2!&"+ "0ǽ��%"�����-/, "00�&+3,)3"0�
�+�,+$,&+$� 6 )"�,#�&+.2&/6ǿ�.2"01&,+Ǿ�
&+3"01&$�1"Ǿ�/"Ɲ" 1Ǿ��+!�&*-/,3"ǽ

REFLECT
Discuss and analyze your data

QUESTION
Identify your inquiry questions

IMPROVE
Make changes based on your findings

INVESTIGATE
Collect data to answer your questions
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Introduction
�%&0�$2&!"�&+1/,!2 "0�1"�*Ȓ��0"!�&+.2&/6�
ț���Ȝ��0���1,,)�#,/�%")-&+$�1%,0"�4&1%,21�#,/*�)�
1/�&+&+$�&+�"3�)2�1&,+�1,�20"�!�1�� ,))" 1&,+Ǿ�
"3�)2�1&3"�1%&+(&+$Ǿ��+!�!�1�Ȓ��0"!�!" &0&,+�
making to inform their work and more 
"ƛ" 1&3")6�� %&"3"�1%"&/�"!2 �1&,+�)�$,�)0ǽ��%"�
�����--/,� %�4�0�!"3"),-"!��6�1%"���+,0 �)"�
Informal Science Education Network (NISE 
�"1Ȝ�&+�ǗǕǖǕǾ��2&)!&+$�,+���3�/&"16�,#�"3�)2�1&,+Ǿ�
/"0"�/ %Ǿ��+!�&+.2&/6��--/,� %"0Ǿ��+!�
%�0�0&+ "��""+�1"01"!��+!�/"Ɯ+"!���0"!�
,+�1%"�&+-21�,#�"3�)2�1,/0��+!�"!2 �1&,+�
professionals from across the country.

�)1%,2$%�4"�%,-"�1%�1�����4&))��"�20"#2)��+!�/")"3�+1�1,���3�/&"16�
,#�&+!&3&!2�)0Ǿ�1%&0�$2&!"�4�0�-�/1& 2)�/)6�4/&11"+�#,/�*20"2*�

educators and other 
informal science education 
-/,#"00&,+�)0�4%,�!"3"),-�
or lead experiences for the 
-2�)& ��+!�%�3"�)&11)"�,/�+,�
�� ($/,2+!�&+�"3�)2�1&,+ǽ��1�
&0�+,1��� ,*-/"%"+0&3"�$2&!"�
1,�"3�)2�1&,+��+!�&+.2&/6ǽ�
Rather, it’s a practically 
,/&"+1"!�&+1/,!2 1&,+�1,����Ǿ�
primarily focused on the types 
,#�&+.2&/6�6,2�*&$%1�!,�1,�

&+#,/*�1%"�!"3"),-*"+1�,/�&*-/,3"*"+1�
of educational experiences, including 
#� &)&1�1"!�� 1&3&1&"0Ǿ�!"*,+01/�1&,+0�
and stage shows, labs and classroom 
-/,$/�*0Ǿ��+!�&+1"/� 1&3"�"5%&�&10ǽ

�%"�-/, "00�,#�����4�0�!"0&$+"!�1,�
%")-�6,2�20"�!�1��1,��+04"/�.2"01&,+0�
critical to your work, especially related 
1,�!"3"),-&+$�"!2 �1&,+�)�"5-"/&"+ "0ǽ�
For example, you might conduct an 
&+.2&/6�012!6�1,��"11"/�2+!"/01�+!�4%�1�
participants already know about a topic 
and then use that information to create 
an experience that builds on participants’ 
prior knowledge and interests. Or you 
*&$%1�,�0"/3"�-�/1& &-�+10�1,�!"1"/*&+"�

%,4�4"))��+�"5&01&+$�"!2 �1&,+�)�"5-"/&"+ "�#,01"/0� ,+3"/0�1&,+0�
�+!�%,4�&1�*&$%1��"�&*-/,3"!�1,��"11"/�� %&"3"�1%&0�$,�)ǽ�
�,/"��/,�!)6Ǿ�6,2�*&$%1��)0,�20"�1%"�����-/, "00�1,�&*-/,3"�
 ,**2+& �1&,+�4&1%&+�6,2/�!"-�/1*"+1�,/�!"3"),-���+"4�1/�&+&+$�
#,/�01�ƛ�*"*�"/0ǽ

�,/(&+$�4&1%�"!2 �1,/0�� /,00�1%"� ,2+1/6Ǿ�4"�%�3"�0""+�����20"!�
02  "00#2))6�1,�&+#,/*��+!�&*-/,3"��))��0-" 10�,#�"!2 �1&,+�)�4,/(Ǿ�
&+ )2!&+$�-/,$/�*��+!�"5%&�&1�!"3"),-*"+1Ǿ�#� &)&1�1&,+��+!�1"� %&+$�
01/�1"$&"0Ǿ�01�ƛ�1/�&+&+$��+!�-/,#"00&,+�)�!"3"),-*"+1Ǿ� ,**2+&16�
outreach and audience engagement, website design, and more. 
����012!&"0�%�3"��)0,�#, 20"!�,+�1"�*� ,**2+& �1&,+Ǿ�*""1&+$�
structure and format, project administration and management,  
and strategic planning.

Team-based inquiry is 
a practical approach to 
empowering education 
professionals to get the 
data they need, when 
they need it, in order to 
improve their products 
and practices and create 
successful educational 
experiences.
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Why should I use TBI?

� /,00��,1%�1%"�#,/Ȓ-/,Ɯ1��+!�+,1Ȓ#,/Ȓ-/,Ɯ1�
sectors, more and more organizations are 
/" ,$+&7&+$�1%�1�&+�,/!"/�1,�� %&"3"�1%"&/�
$,�)0Ǿ�01�6� ,*-"1&1&3"Ǿ��+!��!�-1�1,� 
"3"/Ȓ %�+$&+$�*�/("10��+!��2!&"+ "0Ǿ�1%"6�
need to embrace professional learning and 
!�1�Ȓ��0"!�!" &0&,+�*�(&+$ǽ��%"�Ɯ")!0�,#�
informal learning and education are  
+,�!&ƛ"/"+1ǽ

����&0�,+"��--/,� %�1,�&+ ,/-,/�1&+$�1%"0"�-/� 1& "0��+!�4�60�,#�
thinking into your work. It was designed to be accessible, practical, 
�+!�&+"5-"+0&3"��+!�1,�0"/3"��0��+�"+1/6�-,&+1�#,/�1%,0"�&+!&3&!2�)0�

and organizations looking 
to build their capacity for 
"3�)2�1&,+Ǿ�-/,#"00&,+�)�
&+.2&/6Ǿ��+!�!�1�Ȓ��0"!�
decision making. Like 
many other approaches to 
-/,#"00&,+�)�&+.2&/6��+!�
learning, it was also designed 
1,�%")-�#,01"/�"ƛ" 1&3"�
teams and organizations. 
�3"/��+!�,3"/�4"�%�3"�
#,2+!�1%�1��� ,))��,/�1&3"�
-/, "00�,#�&+.2&/6�%")-0�1"�*�
*"*�"/0�� %&"3"�0%�/"!�
understandings of their 
educational goals, discuss 

underlying assumptions and expectations, 
Ɯ+!�"ƛ" 1&3"�01/�1"$&"0�#,/�4,/(&+$�1,$"1%"/�
�+!�� %&"3&+$� ,+0"+020Ǿ��+!�!"3"),-�1/201�
and a sense of common purpose.

When should I use TBI?

�)1%,2$%�����&0���Ɲ"5&�)"�-/, "00�1%�1� �+��"�
used to inform many types of projects and 
address many needs, there are cases when a 
!&ƛ"/"+1��--/,� %�1,�$�1%"/&+$�&+#,/*�1&,+�
and informing your work might be more 

appropriate. A particularly important consideration is when to use 
�����+!�4%"+�1,�%&/"���-/,#"00&,+�)�"3�)2�1,/ǽ

�+�,2/�"5-"/&"+ "Ǿ�����&0�*,01�20"#2)�4%"+�6,2�4�+1�1,�&*-/,3"�6,2/�
,4+�-/� 1& "�,/�6,2�+""!�&+#,/*�1&,+�.2& ()6�1,�*�("�!" &0&,+0�
��,21���0-" &Ɯ �-/,'" 1ǽ��1ȉ0�&*-,/1�+1Ǿ�%,4"3"/Ǿ�1%�1�1%"�/&0(0�,/�
costs associated with those decisions are not extreme. For example, 
4"�!,+ȉ1�02$$"01�20&+$�1%"�����-/, "00�#,/�"*-),6""��00"00*"+1�,/�
#,/�*�(&+$�*�',/� �-&1�)�/"&+3"01*"+1�!" &0&,+0ǽ��+�1%"�,1%"/�%�+!Ǿ�
4"�!,�/" ,**"+!�����4%"+�#,01"/&+$���02  "00#2)�1"�*�-/, "00Ǿ�
�2&)!&+$�0%�/"!�2+!"/01�+!&+$0Ǿ��+!�!"3"),-&+$�1"�*�*"*�"/0ȉ�
"3�)2�1&3"�1%&+(&+$��+!�!�1�Ȓ��0"!�!" &0&,+�*�(&+$�0(&))0��/"�'201��0�
important as the accuracy and credibility of the study.

Another approach to gathering information to inform your work is 
1,�%&/"���-/,#"00&,+�)�"3�)2�1,/Ǿ�"&1%"/�#/,*�4&1%&+�,/�,210&!"�6,2/�
organization. Although the costs and time associated with this 
�--/,� %��/"�,ƞ"+�%&$%"/Ǿ�&1�&0�4,/1%� ,+0&!"/&+$�4%"+ǿ�ț�Ȝ�1%"/"�&0���
need for accountability to an outside agency, (b) the risks and costs 
�00, &�1"!�4&1%�.2"01&,+0�,/�!" &0&,+0��/"�%&$%Ǿ�ț Ȝ�6,2�%�3"�*,/"�

Ȋ�"�*Ȓ��0"!��+.2&/6��)),40�20�
to systematically test a program, 
 ,))" 1�3&0&1,/�#""!�� (Ǿ��+!�*�("�
&*-/,3"*"+10�,+�,2/�,4+�1&*")&+"ǽ�
Overall, it has helped enrich and 
speed up our development and 
prototyping process.”   
�� Ȓ��)&�� (0,+Ǿ�� &"+ "+1"/

TBI Is parTIcularly 
useful when:

ș� �,2�+""!�&+#,/*�1&,+�
quickly to inform 
0-" &Ɯ �-/,'" 10�,/�
educational experiences,

ș� �%"�/&0(0�,/� ,010�
associated with the 
-/,'" 1��/"�),4Ǿ�and

ș� 	,01"/&+$���01/,+$�1"�*�
and building evaluation 
and inquiry skills are 
important goals.

7NISE Network TBI Guide Introduction



1&*"��+!�/"0,2/ "0�1,�&+3"01�&+��� ,*-/"%"+0&3"�!�1�� ,))" 1&,+�
process, or (d) the accuracy and generalizability of the information 
are more critical than shared understanding, skill building, and 
1&*")&+"00ǽ��+�0,*"� �0"0Ǿ�#2+!&+$��$"+ &"0�*�6�/".2&/"�6,2�1,�%&/"�
�+�"51"/+�)�"3�)2�1,/�1,� ,+!2 1���Ɯ+�)��00"00*"+1�,#�%,4�4"))���
-/,'" 1�%�0�� %&"3"!�&10�&+1"+!"!�$,�)0ǽ

�,1%�,#�1%"��--/,� %"0�!"0 /&�"!���,3"Ǿ������+!�4,/(&+$�4&1%���
-/,#"00&,+�)�"3�)2�1,/Ǿ�"*-%�0&7"�0601"*�1& Ǿ�4"))Ȓ!, 2*"+1"!�
!�1�� ,))" 1&,+��+!��+�)60&0ǽ��,4"3"/Ǿ�1%"/"�&0��)0,���),1�6,2� �+�
learn by simply trying out a new educational experience with a few 
-�/1& &-�+10ǽ��0-" &�))6�#,/�+"4)6�!"3"),-"!�-/,$/�*0Ǿ���#"4�1"01�
/2+0�4&))�)&(")6�/"3"�)�*�',/�&002"0�1%�1�+""!�1,��"��!!/"00"!�/&$%1�
away, such as the organization of information, malfunctioning props 
or materials, or terms and concepts unfamiliar to participants. 
�,/(&+$�4&1%�"!2 �1,/0Ǿ�4"�#/".2"+1)6�"+ ,2/�$"�1%&0�Ȋ1/6�&1�,21ȋ�
-/, "00��0���Ɯ/01�01"-��"#,/"��"$&++&+$��+�&+.2&/6�012!6ǽ

These approaches are certainly not 
"5%�201&3"Ǿ�+,/��/"�1%"6�*212�))6�"5 )20&3"ǽ�
�!"�))6Ǿ�1%"�����-/, "00� ,*-)"*"+10�
the strengths and weakness of both 
-/,#"00&,+�)�"3�)2�1&,+��+!�1/6&+$�,21���
new experience with a few participants.

Using the guide

This guide is organized around the 
#,2/�-%�0"0�,#�1%"������--/,� %��+!�&0�
designed to walk you through the process 
�+!�-/,3&!"�6,2�4&1%� ,+ /"1"�1,,)0��+!�
01/�1"$&"0�#,/�"� %�-%�0"ǽ��%"�Ɯ/01� %�-1"/�

,21)&+"0�1%"�����-/, "00��+!�
-/,3&!"0�02$$"01&,+0�#,/�
,/$�+&7&+$��+�&+.2&/6�1"�*��+!�
beginning your project. The 
remaining chapters address 
1%"�#,2/�-%�0"0�,#�������012!6ǿ�
.2"01&,+Ǿ�&+3"01&$�1"Ǿ�/"Ɲ" 1Ǿ�
�+!�&*-/,3"ǽ��"� ,+ )2!"�4&1%�
a list of additional resources 
and further reading to help you 
deepen your understanding  
,#�"3�)2�1&,+��+!�-/,#"00&,+�)�
&+.2&/6ǽ

We designed the guide knowing that educators and museum 
professionals are busy people in need of practical, concrete 
information. Each chapter begins with a summary of main ideas 

�+!�&+ )2!"0� �))Ȓ,21��,5"0�1%/,2$%,21�1,�
highlight key points. To better illustrate 
"� %��0-" 1�,#�1%"�����-/, "00Ǿ�4"�%�3"��)0,�
$�1%"/"!�01,/&"0Ǿ��+" !,1"0Ǿ��+!�.2,1"0�
#/,*���3�/&"16�,#�"!2 �1,/0�4%,�%�3"�)"!�
,/�-�/1& &-�1"!�&+�����012!&"0ǽ�	&+�))6Ǿ�"� %�
 %�-1"/�"+!0�4&1%���/"�)Ȓ4,/)!�"5�*-)"�,#�
-/,#"00&,+�)�&+.2&/6Ǿ�&+1"+!"!�1,�!"*,+01/�1"�
%,4���1"�*�*&$%1� ,+!2 1�������012!6�#/,*�
01�/1�1,�Ɯ+&0%ǽ

�%/,2$%,21�1%"�$2&!"Ǿ�4"�&+1/,!2 "���3�/&"16�
,#�1,,)0��+!�#,/*0�1%�1�4"�%�3"�#,2+!�%")-#2)�
in our own work. All of these can be found 

“I’ve done program development 
4&1%��,1%�-/,#"00&,+�)�"3�)2�1,/0�
�+!�4&1%�1"�*Ȓ��0"!�&+.2&/6ǽ��&+ "�
�ȉ*�4,/(&+$�4&1%�3,)2+1""/0Ǿ��ȉ3"�
#,2+!�1%�1�����%")-0�20�*�("�
 %�+$"0��+!�1/6�,21�!&ƛ"/"+1�
1%&+$0�4&1%&+���0%,/1"/�1&*"�#/�*"ǽ�
Opening up the evaluation process 
�)0,��)),40�1%"�3,)2+1""/0�1,�%�3"�
*,/"�,4+"/0%&-��+!��26Ȓ&+ǽȋ� �
�� �Ȓ��%�/&���/10%,/+Ǿ�� &"+ "��20"2*�,#��&++"0,1�
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&+�1%"��--"+!&5��+!�*,!&Ɯ��)"�!&$&1�)�3"/0&,+0� �+��"��  "00"!�,+�
the NISE Net website: http://nisenet.orgǽ��"�%�3"�*�!"�1%"�#,/*0�
�0�$"+"/& ��0�-,00&�)"�0,�1%�1�1%"6� �+��"�20"!�4&1%���3�/&"16�,#�
-/,'" 10��+!�&+���3�/&"16�,#�0"11&+$0��+!�4"�"+ ,2/�$"�6,2�1,�*,!&#6�
and adapt the tools and forms to suit your own needs, goals, and 
�2!&"+ "0ǽ���,3"��))Ǿ�4"�"+ ,2/�$"�6,2�1,�0%�/"�6,2/�"5-"/&"+ "0�
�+!�&+0&$%10�1,�%")-�20�&*-/,3"�1%"������--/,� %ǽ

Ȋ�1ȉ0��)4�60�&*-,/1�+1�1,�#/�*"�
our TBI questions around things 
4"� �+�� 12�))6�� 1�,+ǽȋ�

�Ȓ��"3&+��&))"6Ǿ�� &"+ "+1"/
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QUESTION

REFLECT

INVESTIGATEIMPROVE

Delve deeper into the team-based inquiry (TBI) 
�--/,� %��+!�1%"�("6�01"-0�1,�-/"-�/"�6,2/0")#Ǿ�
your team, and your organization for an inquiry 
study. In this chapter, you’ll learn that:

ș� ����&0�0601"*�1& �&+.2&/6�&+3,)3&+$�#,2/�01"-0ǿ�.2"01&,+Ǿ�
&+3"01&$�1"Ǿ�/"Ɲ" 1Ǿ��+!�&*-/,3"ǽ

ș� ����&0�,ƞ"+�*,01�02  "00#2)�4%"+�&1�&0� ,))��,/�1&3"��+!�
1"�*Ȓ��0"!Ǿ�0*�))�0 �)"��+!�#, 20"!Ǿ�"*�"!!"!�&+�,+$,&+$�
work, and led by education professionals.

ș� 
"11&+$�01�/1"!�,+�������012!6�&+3,)3"0��00"00&+$�1%"�)"3")�
,#�02-"/3&0,/��+!�,/$�+&7�1&,+�)�02--,/1Ǿ�2+!"/01�+!&+$�1%"�
+""!�#,/�&+.2&/6Ǿ��+!��00"*�)&+$�6,2/�1"�*ǽ

ș� �%"�����02**�/6�#,/*�ț�--"+!&5��Ȝ�&0���20"#2)�1,,)�#,/�
$2&!&+$�1%"�1"�*�1%/,2$%�1%"�&+.2&/6�-/, "00��+!�!, 2*"+1&+$�
and sharing your work.

ș� ����012!&"0�0%,2)!��"� ,+!2 1"!�"1%& �))6��+!�/"0-,+0&�)6Ǿ�
4&1%� ),0"��11"+1&,+�1,�1%"� ,*#,/1Ǿ�/&$%10Ǿ��+!�-/&3� 6�,#�
participants.

Overview of  
the TBI Process

Chapter 1:
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The TBI approach 

�%"�-/, "00�,#�1"�*Ȓ��0"!�&+.2&/6�ț���Ȝ�&0�3"/6�0&*&)�/�1,�1%"� /"�1&3"�
-/,�)"*�0,)3&+$��+!� /&1& �)�1%&+(&+$�4"�,ƞ"+�%,-"�1,�"+ ,2/�$"�
in the educational experiences we design for children and adults. 
	,/�"5�*-)"Ǿ�"5%&�&10��+!�-/,$/�*0��1�0 &"+ "� "+1"/0�,ƞ"+�"+$�$"�
-�/1& &-�+10�&+�0 &"+1&Ɯ �/"�0,+&+$Ǿ�&+ )2!&+$��0(&+$�.2"01&,+0Ǿ�
*�(&+$�-/"!& 1&,+0Ǿ�1"01&+$Ǿ�"5-),/&+$Ǿ�,�0"/3&+$Ǿ��+!�*�(&+$�0"+0"�
of the natural and physical world.1  More generally, many museums 
�+!�&+#,/*�)�)"�/+&+$�&+01&121&,+0��/"�4,/(&+$�1,�#,01"/�ȊǗǖ01� "+12/6�
0(&))0Ǿȋ�&+ )2!&+$� /&1& �)�1%&+(&+$��+!�-/,�)"*�0,)3&+$Ǿ� /"�1&3&16��+!�
&++,3�1&,+Ǿ� ,**2+& �1&,+��+!� ,))��,/�1&,+Ǿ��+!�0 &"+1&Ɯ ��+!�
numerical literacy.2  At the heart of these skills is the ability to collect 
�+!�06+1%"0&7"�&+#,/*�1&,+�1,��+04"/�*"�+&+$#2)�.2"01&,+0ȕ1%"�
0�*"�0(&))0��+!�/"�0,+&+$�01/�1"$&"0�1%�1�����&0�!"0&$+"!�1,�#,01"/�&+�
education professionals.

�)1%,2$%�1%"�+�*"�&0�+"4Ǿ�1%"�#2+!�*"+1�)0�,#������/"�+,1�2+&.2"ǽ�
�%"��--/,� %�!/�40�#/,*���!&3"/0&16�,#�-"/0-" 1&3"0Ǿ�&+ )2!&+$�
action research,3��-/� 1&1&,+"/�&+.2&/6Ǿ4��)"�/+&+$Ȓ#, 20"!��+!�

-�/1& &-�1,/6�"3�)2�1&,+Ǿ5  and 
"3�)2�1&,+� �-� &16��2&)!&+$ǽ6  
All of these share a common 
focus on using data and 
0601"*�1& �&+.2&/6�1,�"*-,4"/�
professionals and create 
opportunities for learning and 
/"Ɲ" 1&,+ǽ��+�!"3"),-&+$�1%"�
�����--/,� %Ǿ�4"�%�3"�1/&"!�
to synthesize and package 
the critical aspects and tested 
01/�1"$&"0�#/,*�1%"0"�!&ƛ"/"+1�

�--/,� %"0�&+���4�6�1%�1�&0��  "00&�)"�#,/��+!�/")"3�+1�1,�1%"�4,/(�,#�
museum educators and informal science education professionals.

�%"�����-/, "00�4�0�!"0&$+"!�4&1%���#"4�0&*-)"��21��*�&1&,20�$,�)0�
&+�*&+!ǽ��6�/"$2)�/)6�&+ ,/-,/�1&+$�����&+1,�6,2/�4,/(Ǿ�4"�%,-"�6,2�
will be able to:

ǖǽ� �*-/,3"�6,2/�"!2 �1&,+�)�-/,!2 10��+!�-/� 1& "0Ǿ

Ǘǽ� 	,01"/�"ƛ" 1&3"�1"�*0��+!�,/$�+&7�1&,+0Ǿ�and

ǘǽ� �2&)!�6,2/�0(&))0��+!� �-� &16�1,� ,+!2 1�&+.2&/6��+!�
"3�)2�1&,+ǽ

One of the key characteristics 
,#�����&0�Ɲ"5&�&)&16ǽ��%"�-/, "00�
*�6�),,(�3"/6�!&ƛ"/"+1�
depending on your needs 
and the context of your 
4,/(ǽ��,4"3"/Ǿ���0"!�,+�1%"�
/"0"�/ %�,21)&+"!���,3"��+!�
our own experience, there are 
0"3"/�)� %�/� 1"/&01& 0�,#�1%"�
�����--/,� %�1%�1�4"��")&"3"�
are essential to its success. 

	&/01Ǿ�����&+3,)3"0���0601"*�1& �
-/, "00�,#�&+.2&/6�1%�1� %�))"+$"0�6,2/�,4+�-/" ,+ "-1&,+0��+!�
%")-0�6,2�1,�20"�!�1��*,/"�"ƛ" 1&3")6ǽ��" ,+!Ǿ�1,��"�*,01�20"#2)�
�+!�/")"3�+1Ǿ�����0%,2)!��"�)"!��6�1%"�"!2 �1&,+�-/,#"00&,+�)0�#,/�
whom the information is most important. Third, as its name implies, 
����&0� ,))��,/�1&3"��+!�1"�*���0"!��+!�0%,2)!�&+3,)3"���$/,2-�,#�
-/,#"00&,+�)0�4&1%�0%�/"!�$,�)0�4,/(&+$�1,$"1%"/�!2/&+$�"3"/6�01�$"�
,#�1%"�-/, "00ǽ�	,2/1%Ǿ�����012!&"0�0%,2)!��"�0*�))�0 �)"��+!�#, 20"!Ǿ�

TeaM-BaseD InQuIry Is: 

ș� �601"*�1& 

ș� �"!��6�"!2 �1&,+� 
professionals

ș� �,))��,/�1&3"

ș� �*�))�0 �)"��+!�#, 20"!

ș� �*�"!!"!�&+�,+$,&+$�
work
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-/&*�/&)6�!"0&$+"!�1,�&+#,/*�0-" &Ɯ �
projects or educational experiences. 
	&+�))6Ǿ�����0%,2)!��"�"*�"!!"!�&+�6,2/�
ongoing work so that it is realistically 
scoped and becomes an integral part of 
your professional practice.

The inquiry cycle

�1�1%"�%"�/1�,#�����&0��+�"�06�1,�#,)),4�
&+.2&/6� 6 )"ǽ��%"�Ɯ/01�-%�0"�,#�1%"�
&+.2&/6�-/, "00Ǿ�questionǾ�&+3,)3"0�
identifying the types of information 
you need to inform your work and 
!"3"),-�6,2/�"!2 �1&,+�)�"5-"/&"+ "�
and then formulating those information 
+""!0��0�&+.2&/6�.2"01&,+0ǽ��+�1%"�
next step, investigate, you collect data 
and information in a way that is best 
02&1"!�1,��+04"/&+$�6,2/�.2"01&,+0�
and is practical and feasible within the 
constraints of your study. 

�2/&+$�1%"�/"Ɲ" 1 phase, you discuss 
and analyze the information you 
%�3"� ,))" 1"!�4&1%�6,2/�1"�*��+!��/1& 2)�1"�("6�Ɯ+!&+$0��+!�
lessons learned. Finally, and most importantly, you improve 
your educational experience, or inform your work more broadly, 
��0"!�,+�1%"�Ɯ+!&+$0�#/,*�6,2/�012!6ǽ��%&0�)�01�01"-�&0��)0,�1%"�
1&*"�1,�!, 2*"+1�1%"�&+.2&/6Ǿ�+,1�,+)6�1,�0%�/"�6,2/�Ɯ+!&+$0�
with colleagues, but also to ensure that your team has a common 

2+!"/01�+!&+$�,#�4%�1�6,2�%�3"� ,))" 1&3")6��  ,*-)&0%"!� 
and learned.

As the diagram shows, this is a cyclical process. Ideally, you and 
6,2/�1"�*�4&))� ,+1&+2"�1,�"+$�$"�&+� 6 )"0�,#�&+.2&/6��0�+"4�
 %�))"+$"0��+!�.2"01&,+0��/&0"��+!��0�6,2��" ,*"�*,/"� ,*#,/1��)"�
&+ ,/-,/�1&+$�����&+1,�6,2/�,+$,&+$�4,/(ǽ

REFLECT
Discuss and analyze the data you've 

collected and identify key findings and 
lessons learned.

QUESTION
Identify the questions you need to 

answer in order to develop a successful 
educational experience.

IMPROVE
Prioritize and implement improvements 

based on your findings and document 
and share your inquiry.

INVESTIGATE
As part of your work, collect the data 
and information you need to answer 

your TBI questions.
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Getting started

�%"/"�&0�+,�*�$& �#,/*2)��#,/�$"11&+$�������-/,'" 1�01�/1"!ǽ��,01�
&*-,/1�+1)6Ǿ�6,2��+!���$/,2-�,#� ,))"�$2"0�0%,2)!�%�3"��� )"�/�+""!�
for information and an interest in incorporating data collection and 
0601"*�1& �&+.2&/6�&+�6,2/�4,/(ǽ��"3"/�)�&*-,/1�+1�1%&+$0�1,�1%&+(���,21�
�0�6,2��"$&+��/"ǿ�țǖȜ�!"1"/*&+&+$�&#�6,2/�02-"/3&0,/�,/�,/$�+&7�1&,+�
4&))��"�02--,/1&3"Ǿ�țǗȜ��"&+$� )"�/���,21�1%"�+""!�#,/�&+.2&/6Ǿ��+!�țǘȜ�
assembling a group of colleagues that share your interest in professional 
&+.2&/6��+!�4&))�%")-�*�("�1%"�-/, "00�02  "00#2)ǽ

Organizational support

�2--,/1�#/,*�6,2/�02-"/3&0,/0��+!�,/$�+&7�1&,+�)�)"�!"/0�&0��+�
&*-,/1�+1�#� 1,/�1%�1� �+� ,+1/&�21"�1,�1%"�02  "00�,#�6,2/�&+.2&/6ǽ7  
�)1%,2$%�&1�&0� "/1�&+)6�-,00&�)"�1,� �//6�,21�������012!6�4&1%,21�
organizational support, it is much easier, and more rewarding, when 
6,2�%�3"�1%"�"+ ,2/�$"*"+1��+!��26Ȓ&+�,#�6,2/�*�+�$"/0��+!�
&+01&121&,+�)�)"�!"/0ǽ��%"0"�&+!&3&!2�)0� �+�%")-�"+02/"�1%�1�6,2�%�3"�

the time and resources to 
incorporate this approach 
into your work and the 
opportunity to regularly meet 
4&1%�6,2/�&+.2&/6�1"�*ǽ

More broadly, it can also be 
helpful if your organization 
%�0��)/"�!6�!"3"),-"!�
a culture of learning 
1%�1�02--,/10�/"Ɲ" 1&,+Ǿ�
-/,#"00&,+�)�&+.2&/6Ǿ��+!�
!�1�Ȓ��0"!�!" &0&,+�*�(&+$�

�+!�3�)2"0�&++,3�1&3"�-/,#"00&,+�)0�)&("�6,2�4%,�4�+1�1,�20"�&+.2&/6�
1,��" ,*"�*,/"�"ƛ" 1&3"�"!2 �1,/0ǽ��,4"3"/Ǿ�"3"+�&#�6,2�)� (�
strong leadership support or a culture of learning at your institution, 
6,2�01&))�*�6��"���)"�1,�20"�1%"�����-/, "00�"ƛ" 1&3")6ǽ��+�#� 1Ǿ�
 �//6&+$�,21���3"/6�0*�))�012!6�4&1%���#"4�)&("Ȓ*&+!"!� ,))"�$2"0�
�+!�1%"+�-/"0"+1&+$�1%"�/"02)10��+!Ǿ�*,/"�&*-,/1�+1)6Ǿ�1%"�&*-/,3"!�
"!2 �1&,+�)�"5-"/&"+ "�1,�6,2/�02-"/&,/0�*�6��"��+�"ƛ" 1&3"�4�6�1,�
$�&+��26Ȓ&+��+!�02--,/1ǽ

Identifying a need

�+,1%"/�&*-,/1�+1�01"-��"#,/"�6,2��"$&+�1%"�����-/, "00�&0�1,� )"�/)6�
understand the need that you hope to address through your study. 
	,/�"5�*-)"Ǿ�1%"�&!"��,#�&+.2&/6�*&$%1��/&0"�#/,*�1%"�+""!�1,� /"�1"�
��+"4�-/,$/�*Ǿ�&*-/,3"��+�"5&01&+$�� 1&3&16Ǿ�,/�*�("���!" &0&,+�
between two potential themes for a new exhibit. The need for 
&+.2&/6�*&$%1��)0,� ,*"�#/,*��+�"51"/+�)�0,2/ "Ǿ�02 %��0���#2+!&+$�
�$"+ 6�1%�1�/".2&/"0�"3�)2�1&,+�,/���0"+&,/�,/$�+&7�1&,+�)�)"�!"/�1%�1�
4�+10�1,�&+1"$/�1"�!�1�Ȓ��0"!�!" &0&,+�*�(&+$�&+1,�1%"�&+01&121&,+ȉ0�
 2)12/"ǽ��)1%,2$%�&1�*�6�0""*�,�3&,20Ǿ� )"�/)6��/1& 2)�1&+$�6,2/�+""!�
 �+�%")-�1,�(""-�6,2��+!�6,2/�1"�*�*,1&3�1"!�1%/,2$%,21�1%"�����
process and stay focused on the information that is critical to inform 
6,2/�4,/(ǽ��+!"/01�+!&+$�1%&0�+""!�&0��)0,��+�&*-,/1�+1�Ɯ/01�01"-�&+�
&!"+1&#6&+$��+!�-/&,/&1&7&+$�6,2/�&+.2&/6�.2"01&,+0Ǿ�4%& %�4"�!&0 200�
in the next chapter.

Assembling a team

�%"�+"51�01"-�&+�-/"-�/&+$�#,/�6,2/�����012!6�&0�1,��00"*�)"��+�&+.2&/6�
1"�*ǽ��"*"*�"/Ǿ�4,/(&+$� ,))��,/�1&3")6�4&1%�,1%"/� ,))"�$2"0�&0�
�+�"00"+1&�)� ,*-,+"+1�1,�&+.2&/6��+!�)"�/+&+$ǽ��,1�,+)6�!,"0���
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1"�*Ȓ��0"!�-/, "00�%")-�1,�!"3"),-�0%�/"!�
2+!"/01�+!&+$Ǿ�#,01"/��26Ȓ&+Ǿ��+!�-/,*,1"�
teamwork within your organization, but  
%�3&+$���3�/&"16�,#�-"/0-" 1&3"0��+!�
backgrounds directly contributes to more 
"ƛ" 1&3"�&+.2&/6��+!�01/"+$1%"+0�1%"�.2�)&16�
,#�6,2/�Ɯ+!&+$0ǽ�	,/�"5�*-)"Ǿ�1%"�*2)1&-)"�
-"/0-" 1&3"0�,#�!&ƛ"/"+1�$/,2-�*"*�"/0� �+�
%")-�/"3"�)�6,2/�,4+�2+0-,("+��&�0"0��+!�
�002*-1&,+0�1%�1�&+Ɲ2"+ "�%,4�6,2��+�)67"�
!�1���+!�&+1"/-/"1�Ɯ+!&+$0ǽ

�#�6,2ȉ/"�'201�01�/1&+$�,21�,+�6,2/�Ɯ/01�����
-/,'" 1Ǿ�4"�02$$"01�Ɯ+!&+$���#"4� ,))"�$2"0�
4%,��/"�02--,/1&3"�,#�1%"�-/, "00Ǿ�/�1%"/�1%�+�1/6&+$�1,� ,+3&+ "�
*,/"�0("-1& �)�&+!&3&!2�)0ǽ��+�,2/�"5-"/&"+ "Ǿ�&1ȉ0��)0,�&*-,/1�+1�1%�1�
"� %�1"�*�*"*�"/�&0�&+3"01"!�&+�0,*"�4�6�&+�1%"�,21 ,*"�,#�1%"�
012!6ǽ��%&0�4&))�%")-�"+02/"�1%�1�1"�*�*"*�"/0�01�6�&+3,)3"!��+!�
02--,/1&3"�1%/,2$%,21�1%"�-/, "00ǽ��,2�*&$%1��)0,�4�+1�1,� ,+0&!"/�
&+ )2!&+$�&+!&3&!2�)0�4&1%���3�/&"16�,#��� ($/,2+!0�,+�6,2/�1"�*Ǿ��0�
4"))��0�!&ƛ"/"+1�/,)"0��+!�)"3")0�,#��21%,/&16�4&1%&+�6,2/�,/$�+&7�1&,+ǽ�
Regardless of who is on the team, don’t underestimate the importance 
of relationship building. Trust, respect, and communication among 
1"�*�*"*�"/0��/"�"00"+1&�)�#,/�02  "00#2)����ǽ�

�%"�&!"�)�0&7"�,#�6,2/�1"�*�4&))� "/1�&+)6�!"-"+!�,+�1%"�.2"01&,+Ǿ�
-/,'" 1Ǿ��+!� ,+1"51Ǿ��21�4"�%�3"�,ƞ"+�#,2+!�1%�1�4,/(&+$�4&1%�
�"14""+�1%/""��+!�"&$%1�&+!&3&!2�)0�%")-0�1,�(""-�1%"�-/, "00�
*�+�$"��)"��+!�-/,3&!"�,--,/12+&1&"0�#,/��))�1"�*�*"*�"/0�1,�
participate. Of course, there may be times when it’s not possible 
to collaborate with other colleagues. In this case, you may want to 

 ,+!2 1���0*�))�����012!6��6�6,2/0")#��+!�20"�
the results to interest others in collaborating 
on future projects.

Using the TBI summary form

One of the tools that can help guide you 
1%/,2$%�1%"�����-/, "00�&0�1%"�02**�/6�#,/*�
ț�--"+!&5��Ȝǽ��%&0�#,/*�-/,3&!"0��+�"�06�4�6�
for teams to document their progress as they 
$,�1%/,2$%�"� %�-%�0"�,#�1%"�����-/, "00�
and, in our experience, helps teams to keep 
in mind the bigger picture and the end goal 
of the study. Completing the summary form 

as you go is a great way to keep track of your work, capture details 
6,2�*&$%1�#,/$"1�)�1"/Ǿ��+!�0�3"�1&*"��1�1%"�"+!�4%"+�6,2�4�+1�1,�
!"0 /&�"��+!�0%�/"�6,2/�/"02)10ǽ��0�-�/1�,#�1%"�&+.2&/6�-/, "00Ǿ�4"�
/" ,**"+!�1%�1�6,2�2-!�1"��+!�/"3&"4�1%"�02**�/6�4&1%�6,2/�
1"�*��1�1%"�"+!�,#�"� %�-%�0"ǽ�ț�""��--"+!&5���#,/��+�"5�*-)"�,#� 
�� ,*-)"1"!�����02**�/6ǽȜ

Conducting inquiry responsibly

�+��)*,01�"3"/6�����012!6Ǿ�"0-" &�))6�1%,0"�&+3,)3&+$�1%"�
!"3"),-*"+1�,/�&*-/,3"*"+1�,#��+�"!2 �1&,+�)�"5-"/&"+ "Ǿ�6,2�4&))�
be collecting information either directly or indirectly from people, 
02 %��0�*20"2*�3&0&1,/0ǽ��%"�-/, "00�,#� ,+!2 1&+$�&+.2&/6�,/�
"3�)2�1&,+�4&1%�&+!&3&!2�)0�/�&0"0�*�+6�&002"0�,#�-/&3� 6Ǿ�"1%& 0Ǿ�
�+!�/"0-,+0&�&)&16ǽ��3"+�1%,2$%�6,2/�012!6�*&$%1��"�.2&1"�0*�))��+!�
&+#,/*�)� ,*-�/"!�1,�,1%"/�*,/"�1/�!&1&,+�)�/"0"�/ %�,/�"3�)2�1&,+�
projects, it is still important that you collect, handle, and store 

Ȋ�%"�����02**�/6�#,/*�4�0�
a really good tool and I used 
&1���),1�4%&)"�4"� /"�1"!�1%"�
program. I focused on the 
four main titles—question, 
&+3"01&$�1"Ǿ�/"Ɲ" 1Ǿ��+!�&*-/,3"ǽ�
�1�4�0���/,�!*�-ǿ�%"/"�4�0�
*6�.2"01&,+Ǿ�%"/"ȉ0�%,4�4"�
�+04"/"!�&1ǽȋ� �

�Ȓ���/,+�
2"//"/,Ǿ��%&)!/"+ȉ0��20"2*�,#��,201,+
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information from participants carefully. In the 1&-0��+!�1/& (0 section 
,#�"� %� %�-1"/Ǿ�4"�%&$%)&$%1��--/,� %"0�1,� ,+!2 1&+$�����"1%& �))6�
and responsibly. As you read through the guide and go through the 
-/, "00�,#����Ǿ�(""-�&+�*&+!�1%"�#,)),4&+$�.2"01&,+0ǿ8 

ș� �,"0�6,2/�,/$�+&7�1&,+�%�3"�$2&!")&+"0�,/�/"$2)�1&,+0���,21�
 ,))" 1&+$�!�1��,/� ,+!2 1&+$�/"0"�/ %��+!�"3�)2�1&,+Ȅ

ș� �&))�-,1"+1&�)�-�/1& &-�+10�%�3"�1%"�,--,/12+&16�1,�)"�/+���,21�
4%�1�&+#,/*�1&,+�1%"6�4&))��"�-/,3&!&+$��+!�%,4�1%�1�&+#,/*�1&,+�
will be used so that they can make an informed choice about whether 
,/�+,1�1,��"�&+3,)3"!Ȅ

ș� �0��))�1%"�&+#,/*�1&,+�6,2�-)�+�,+� ,))" 1&+$�"00"+1&�)�1,��+04"/&+$�
6,2/�&+.2&/6�.2"01&,+0�,/��/"�1%"/"�4�60�1,�!" /"�0"�1%"��2/!"+�,+�
6,2/�012!6�-�/1& &-�+10Ȅ

ș� �&))�6,2��"�01,/&+$��+!�0%�/&+$�/"02)10��+!�Ɯ+!&+$0�#/,*�6,2/�012!6�
&+���4�6�1%�1�/"0-" 10�1%"�/&$%10��+!�-/&3� 6�,#�-�/1& &-�+10Ȅ

“If you develop programs, there is a small 
amount of evaluation you do all the time. You 
�0(�&#�&1ȉ0�4,/(&+$��+!�*�("� %�+$"0ǽ�����&0�
��4�6�,#��"&+$�*,/"�1%,2$%1#2)���,21�1%&0�
process. Yes, it’s an evaluation tool but it can 
�"�3"/6�Ɲ"5&�)"���0"!�,+�4%�1�6,2��/"�!,&+$�
and it can change.”

Ȓ��%�/&���/10%,/+Ǿ�� &"+ "��20"2*�,#��&++"0,1�
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Overview  
tips and tricks
ș� �,/(&+$�4&1%�0,*",+"�4&1%�"5-"/&"+ "�
&+�"3�)2�1&,+�,/�/"0"�/ %� �+��"�"51/"*")6�
%")-#2)Ǿ�"0-" &�))6�4%"+�Ɯ/01�$,&+$�
1%/,2$%�1%"�����-/, "00ǽ��#�1%"/"�&0�+,�
,+"�4&1%�"3�)2�1&,+�"5-"/&"+ "��1�6,2/�
institution, consider connecting with a 
), �)�2+&3"/0&16�,/�"3�)2�1&,+�Ɯ/*ǽ

ș� �""-�&+�*&+!�1%�1�����&0�&+1"+!"!�1,��"�
��Ɲ"5&�)"��--/,� %�1%�1� �+��"��--)&"!�1,�
&+3"01&$�1"��+6��0-" 1�,#�6,2/�4,/(��+!�
*�("�&*-/,3"*"+10�!2/&+$��+6�01�$"�,#���
project.

ș� �/,#"00&,+�)�!"3"),-*"+1��+!�)"�/+&+$�
�/"�),+$Ȓ1"/*Ǿ�,+$,&+$�-/, "00"0ǽ��1�
*�6�1�("�0"3"/�)�����012!&"0��"#,/"�6,2�
become comfortable with the process 
and your team and organization begin to 
�"+"Ɯ1�#/,*�1%"�"5-"/&"+ "ǽ

ș� �+�,2/�"5-"/&"+ "Ǿ��"14""+�1%/""��+!�
"&$%1�&+!&3&!2�)0�&0�202�))6���$,,!�0&7"�#,/�
������$/,2-ǽ

Ȋ�"�!,+ȉ1��)4�60�%�3"�1%"��2!$"1�1,�-�6�
#,/�"3�)2�1,/0Ǿ�0,�1/�&+&+$�,2/�01�ƛ�1,�
 ,))" 1��+!��+�)67"�!�1��#,/�1%"&/�,4+�
-/,$/�*0�*�("0�0"+0"ǽȋ�

�Ȓ��/�!��"//&+$Ǿ��20"2*�,#��&#"��+!�� &"+ "
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�/"�1&+$�1%"�� 1&3&1&"0�#,/�1%"�6"�/)6���+,��60�
"3"+1�&0���*�',/�-/,'" 1�&+3,)3&+$�!"3"),-*"+1Ǿ�
1"01&+$Ǿ��+!�/"3&0&+$ǽ�	/,*�1%"�"!2 �1,/0ȉ�-,&+1�
,#�3&"4Ǿ�4"�+""!�1,�(+,4�&#�1%"�#� &)&1�1,/0�4&))�
%�3"�"3"/61%&+$�1%"6�+""!�1,�02  "00#2))6�)"�!�
1%"�� 1&3&16�,/�-/,$/�*ǽ��+�1"/*0�,#�1%"�-2�)& Ǿ�4"�
need to make sure the content is working well and 
1%�1�3&0&1,/0��/"�&+1"/"01"!ǽ�	,/�1%"�)�01� ,2-)"�,#�
years at the Science Museum of Minnesota, we 
%�3"�20"!�1%"�1"�*Ȓ��0"!�&+.2&/6�-/, "00�1,�
4,/(�4&1%�,2/�3,)2+1""/0�1,� ,))" 1�&+#,/*�1&,+�
��,21�1%"�-/,1,16-"�� 1&3&1&"0��+!�%")-�1%"������
�"1�-/,'" 1�1"�*�*�("�&*-/,3"*"+10�1,�1%,0"�
� 1&3&1&"0ǽ�

For example, one year we were testing a new 
� 1&3&16�1%�1�4�0�&+1"+!"!�1,�&+1/,!2 "�3&0&1,/0�1,�

the idea of nanoscience by demonstrating how 
1%"�+�+,�01/2 12/"�,#��211"/Ɲ6�4&+$0� /"�1"0�1%"�
&/&!"0 "+1�-�11"/+0�4"�0""ǽ��+�1%"�� 1&3&16Ǿ�3&0&1,/0�
%,)!��211"/Ɲ6�4&+$0�2+!"/�+,/*�)�)&$%1�1,�0""�1%"�
beautiful colors and then shine a light through 
the wings and watch these colors replaced by 
!2))"/��/,4+�-&$*"+10ǽ��%"�� 1&3&16��)0,�&+ )2!"0�
a picture highlighting the nanostructures of the 
wings and scales.

�%"+�4"�4"/"�1"01&+$�1%"�� 1&3&16Ǿ���%�!��0("!�
1%"�3,)2+1""/0�1,�20"�%�)#�0%""10�,#�-�-"/�1,�
.2& ()6�+,1"�,�0"/3�1&,+0�,#�3&0&1,/��"%�3&,/��+!�
 ,+3"/0�1&,+0��+!Ǿ�,+�1%"��� (�0&!"Ǿ�1,�/"Ɲ" 1�,+�
%,4�1%"�&+1"/� 1&,+0�4"+1��+!�4�60�1,�&*-/,3"�
1%"�� 1&3&16ǽ��"�1%"+�%�!���*""1&+$�1,�),,(�,3"/�
�))�,#�1%"�+,1"0��+!�!&0 200�,3"/�))�&*-/"00&,+0ǽ�

�,)2+1""/0�("-1�,�0"/3&+$�1%�1�3&0&1,/0�4"/"�
 ,+#20"!���,21�4%�1�1%"�*�$+&Ɯ"!�&*�$"0�4"/"ȕ
*�+6�,#�1%"*�!&!+ȉ1�$"1��1�Ɯ/01�1%�1�1%"6�4"/"�
),,(&+$��1��211"/Ɲ6�0 �)"0ǽ�	,/�1%"�Ɯ+�)�� 1&3&16Ǿ�
we made clearer, more prominent image labels 
�+!�-/,3&!"!�02$$"01&,+0�#,/�#� &)&1�1,/0���,21�
%,4�1,�,/&"+1�3&0&1,/0�1,�1%"�&*�$"0ǽ

This process has now become a regular part 
,#�%,4�4"�!"3"),-�-/,$/�*0�#,/�1%"�������"1ǽ�
�)1%,2$%�4"ȉ3"��""+�!,&+$�"3�)2�1&,+��1�1%"�
Science Museum of Minnesota for many years, 
1%"������--/,� %�$&3"0�20��� ,+ /"1"�4�6�1,�1%&+(�
about what we need to know, collect and analyze 
!�1��1,��+04"/�,2/�.2"01&,+0Ǿ��+!�1%"+�*�("�
&*-/,3"*"+10�1,�,2/�-/,$/�*0��+!�� 1&3&1&"0ǽ

Prototyping a hands-on science activity
Shari Hartshorn, Science Museum of Minnesota

TBI in Action:
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REFLECT

QUESTION

INVESTIGATEIMPROVE

QUESTION

�,/(�4&1%�6,2/�1"�*�1,�&!"+1&#6�&+.2&/6�.2"01&,+0�&+�
order to guide and focus your study. In this chapter, 
you’ll learn that:

ș� �"�*Ȓ��0"!�&+.2&/6�ț���Ȝ�.2"01&,+0��/"�+,1�4%�1�6,2��0(�
-�/1& &-�+10��21�/�1%"/�1%"��/,�!"/�.2"01&,+0�1%�1�6,2�
+""!��+04"/"!�&+�,/!"/�1,�*,3"�#,/4�/!�4&1%�6,2/�4,/(ǽ

ș� �!"+1&#6&+$�&+.2&/6�.2"01&,+0�&0� /&1& �)�#,/��2&)!&+$�
shared understanding within your team, ensuring that 
your study has a realistic scope, and gathering useful and 
actionable information.

ș� ��$,,!�����.2"01&,+�&0�,+"�1%�1�ț�Ȝ�6,2�!,+ȉ1�(+,4�
the answer to, (b) focuses on useful and actionable 
&+#,/*�1&,+Ǿ��+!�ț Ȝ� �+��"�/"�)&01& �))6�&+3"01&$�1"!�$&3"+�
your resource and time constraints.

ș� �%"�.2"01&,+�4,/(0%""1�ț�--"+!&5��Ȝ� �+�%")-�6,2/�
1"�*��/�&+01,/*��+!�-/&,/&1&7"�&+.2&/6�.2"01&,+0ǽ

Chapter 2:  
Asking Questions

18



Asking TBI questions

�"1ȉ0�0�6�6,2�%�3"�/" "+1)6��"$2+�!"3"),-&+$���+"4�"!2 �1&,+�)�
"5-"/&"+ "Ǿ�02 %��0���%�+!0Ȓ,+�� 1&3&16�#,/�#�*&)&"0ǽ��1ȉ0�4"))�
/"0"�/ %"!Ǿ�*"1%,!& �))6�!"3"),-"!Ǿ� )"�/)6��)&$+"!�4&1%�6,2/�
"!2 �1&,+�)�$,�)0Ǿ��+!Ǿ�6,2�%,-"Ǿ�1%,/,2$%)6�"+1"/1�&+&+$ǽ��,2�%�3"�
already tested it with a few colleagues to help work out the major 
kinks and you would like to include it in your regular schedule of daily 
� 1&3&1&"0��+!�!"*,+01/�1&,+0ǽ��0�6,2�&*�$&+"�1�(&+$�&1�,21�,+�1%"�
Ɲ,,/Ǿ�%,4"3"/Ǿ�1%"�.2"01&,+0�01�/1�Ɲ,,!&+$�&+ǽ��,4�4&))�-�/1& &-�+10�
/"0-,+!Ȅ��,4�&0�&1�/")"3�+1�1,�1%"&/�&+1"/"010��+!�-/&,/�(+,4)"!$"Ȅ�
�,4�4&))���(+,4�1%"�� 1&3&16�&0�� %&"3&+$�&10�$,�)0Ȅ

�*-,/1�+1�&+.2&/6�.2"01&,+0��/&0"��))�1%"�1&*"�,21�,#�!�&)6�4,/(ǽ� 
�1ȉ0�1%"0"�.2"01&,+0�1%�1�*�11"/�1,�6,2��+!��/"�"00"+1&�)�#,/�*,3&+$�
#,/4�/!�&+�6,2/�4,/(�1%�1��/"�1%"�#,2+!�1&,+�,#��+6�1"�*Ȓ��0"!�
&+.2&/6�ț���Ȝ�012!6ǽ��0&+$�.2"01&,+0�1,�#, 20�6,2/�&+.2&/6�"+02/"0�
that your study has a realistic scope and that the information you 
$�1%"/�&0�20"#2)��+!�� 1&,+��)"ǽ��6�-/,3&!&+$���#, 20"!�,--,/12+&16�
for your team to discuss educational goals, information needs, and 
-/,'" 1�-/&,/&1&"0Ǿ�1%"�-/, "00�,#�&!"+1&#6&+$�&+.2&/6�.2"01&,+0�&0��)0,�
��-,4"/#2)�4�6�1,�!"3"),-�0%�/"!�2+!"/01�+!&+$0��+!�"5-" 1�1&,+0�
among team members.9 

����.2"01&,+0��/"�+,1�4%�1�6,2��0(�-�/1& &-�+10��21�/�1%"/�1%"�
�/,�!"/�.2"01&,+0�1%�1�6,2�+""!��+04"/"!�&+�,/!"/�1,�*,3"�
#,/4�/!�4&1%�6,2/�4,/(ǽ��%"6�!"Ɯ+"�1%"�#, 20�,#�1%"�&+.2&/6��+!�
inform decisions about data collection during the investigate 
phase.10  �,2�*&$%1�4,+!"/�4%�1�1%"�-2�)& ��)/"�!6�(+,40���,21���
particular topic, what aspects of your educational experience might 
be more or less engaging, or 
4%�1�&*-/,3"*"+10� ,2)!��"�
made so that more participants 
walk away understanding 
your intended educational 
*"00�$"0ǽ��)1%,2$%�����
.2"01&,+0��/"�+,1�1%"�0�*"��0�
02/3"6�,/�&+1"/3&"4�.2"01&,+0Ǿ�
they do directly inform how you 
collect data, as described in 
the next chapter. For example, 
&#�6,2/�&+.2&/6�.2"01&,+�
focuses on how to make your 
educational experience more 

a GOOD TBI QuesTIOn  
Is One ThaT:

țǖȜ��,2�!,+ȉ1�(+,4�1%"�
answer to, 

țǗȜ�	, 20"0�,+�20"#2)��+!� 
actionable information, 
and 

țǘȜ���+��"�/"�)&01& �))6�
investigated given 
your resource and time 
constraints.
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"+$�$&+$Ǿ�6,2�*&$%1�,�0"/3"�-�/1& &-�+10��+!�),,(�#,/�"3&!"+ "�
of engagement and interest and ask participants at the end of the 
"5-"/&"+ "�1,�&+!& �1"�1%"&/�#�3,/&1"�-�/1�,#�1%"�-/,$/�*ǽ

What makes a useful TBI question?

�%"�02  "00�,#�6,2/�����012!6� �+�!"-"+!���),1�,+��0(&+$�1%"�
/&$%1�16-"0�,#�&+.2&/6�.2"01&,+0ǽ��,01�&*-,/1�+1)6Ǿ�1%"0"�*201��"�
.2"01&,+0�1%�1�6,2�+""!��+!�4�+1�1%"��+04"/0�1,�&+�,/!"/�1,�&+#,/*�
6,2/�4,/(ǽ��+�,2/�"5-"/&"+ "Ǿ���-/,!2 1&3"�����.2"01&,+� �+ȉ1�
�"�"�0&)6��+04"/"!�4&1%�&+#,/*�1&,+�6,2��)/"�!6�%�3"Ǿ�#, 20"0�
on gathering data that you can act on immediately, and can be 
/"�)&01& �))6�&+3"01&$�1"!�$&3"+�6,2/��3�&)��)"�1&*"��+!�/"0,2/ "0ǽ11 

	,/�"5�*-)"Ǿ��)1%,2$%�6,2�*&$%1��"�3"/6� 2/&,20�1,�(+,4�%,4�
6,2/�"!2 �1&,+�)�"5-"/&"+ "�&*-� 10�-�/1& &-�+10ȉ�� %&"3"*"+1�
&+�0 %,,)Ǿ�&1ȉ0�2+)&(")6�1%�1�6,2ȉ))�%�3"�1%"�1&*"�,/�/"0,2/ "0�1,�
&+3"01&$�1"�1%&0�.2"01&,+ǽ��&*&)�/)6Ǿ�&1ȉ0�+,1�4,/1%�!"0&$+&+$���
����012!6�1,�!"1"/*&+"�4%"1%"/�-�/1& &-�+10�-/"#"/���1%"�1"/�
0%,4�,/�1��)"1,-�� 1&3&16�#,/*�1�&#�6,2�%�3"��)/"�!6� ,**&11"!�
1,�!"3"),-&+$�1%"�)�11"/ǽ��+!��)1%,2$%�&1�
*�6��"�3"/6�/")"3�+1�1,��0(�4%�1��$"�,#�
children typically comes to your institution 
and might participate in your educational 
experience, your organization may already 
%�3"�1%"��+04"/�1,�1%&0�.2"01&,+�/"�!&)6�
�3�&)��)"���0"!�,+�*�/("1&+$�!�1�ǽ

�0-" &�))6�&+�1%"� ,+1"51�,#�!"3"),-&+$��+�
"!2 �1&,+�)�"5-"/&"+ "Ǿ�����.2"01&,+0�,ƞ"+�
focus on participant characteristics (e.g., 

&+1"/"01�,/�-/&,/�(+,4)"!$"ȜǾ�0%,/1Ȓ1"/*�-�/1& &-�+1�,21 ,*"0�1%�1�
&+!& �1"�4%"1%"/�,/�+,1�6,2��/"�� %&"3&+$�6,2/�$,�)0Ǿ� %�))"+$"0�1,�
address, or current successes and strengths to build on.

Identifying TBI questions with your team

�)1%,2$%�1%"/"��/"���3�/&"16�,#��--/,� %"0�1,�&!"+1&#6&+$�&+.2&/6�
.2"01&,+0Ǿ�4"ȉ3"�#,2+!�1%�1�1%/""��/,�!�01"-0�4,/(�4"))�#,/�*�+6�
groups: (1) preparing, (2) brainstorming, and (3) prioritizing.

Preparing

�"#,/"�6,2� �+��"$&+��/�&+01,/*&+$�-,00&�)"�.2"01&,+0Ǿ�&1ȉ0�
important that you clearly articulate the goals of your program or 
educational experience, understand the constraints of your study 
ț"ǽ$ǽǾ��3�&)��)"�1&*"Ǿ�/"0,2/ "0Ǿ��+!�01�ƛȜǾ��+!�$�1%"/��+6�/")"3�+1�
background information. Talking through these issues with your 
1"�*��"#,/"��/�&+01,/*&+$�.2"01&,+0��"$&+0�1%"�-/, "00�,#��2&)!&+$�
0%�/"!�2+!"/01�+!&+$��+!��26Ȓ&+Ǿ�%")-0�1,�0"1� )"�/��,2+!�/&"0�
around the study, and highlights what you know and don’t know 

about your educational experience.

�)1%,2$%�&1ȉ0�"�06�1,�,3"/),,(Ǿ� )"�/)6�
articulating the goals for your experience is 
particularly important. Without a clear and 
shared understanding of what you want the 
experience to accomplish and how you want 
&1�1,�&*-� 1�-�/1& &-�+10Ǿ�&1ȉ0�3"/6�!&ƛ& 2)1�1,�
(+,4�4%�1�&+#,/*�1&,+�6,2�+""!�1,�&*-/,3"�
1%"�"5-"/&"+ "�,/�"3"+�%,4�6,2�4,2)!�(+,4�&#�
&1�%�!��""+�&*-/,3"!��1��))ǽ�	,/�"5�*-)"Ǿ�6,2�

Ȋ�"�20"!�����1,�),,(��1���02**"/�
camp program for high school 
012!"+10ǽ��2/��&$�.2"01&,+0�4"/"ǿ�
Was the program interesting? Were 
1%"�)���� 1&3&1&"0�"�06�1,�!,Ȅ��,4�
 ,2)!�4"�&*-/,3"�1%"�-/,$/�*��+!�
*�("�&1�*,/"�"+$�$&+$Ȅȋ�

�Ȓ��0%*&���+'2+!�04�*6Ǿ���4/"+ "���))�,#�� &"+ "�
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*&$%1�%�3"�"!2 �1&,+�)�$,�)0�/")�1"!�1,� ,**2+& �1&+$���-�/1& 2)�/�
big idea, increasing participants’ awareness of a topic, encouraging 
-�/1& &-�+10�1,�-/� 1& "���0(&))Ǿ�,/�#,01"/&+$� ,+3"/0�1&,+0��+!�
collaboration among participants. Each of these goals will suggest a 
!&ƛ"/"+1�"!2 �1&,+�)��--/,� %��+!�!&ƛ"/"+1�&+.2&/6�.2"01&,+0ǽ12 

Brainstorming

�ƞ"/�6,2/�1"�*�2+!"/01�+!0�1%"� ,+01/�&+10�,#�6,2/�012!6��+!�%�0�
clearly articulated goals for your educational experience, you can 
)"�!�1%"�$/,2-�1%/,2$%�1%"�-/, "00�,#�$"+"/�1&+$�-,00&�)"�&+.2&/6�
.2"01&,+0ǽ���#2+��+!�),4Ȓ ,01�4�6�1,�!,�1%&0�&0�4&1%�01& (6�+,1"0ǿ

1. Find time (at least an hour) for your team to meet. Make 
sure each of your team members has a pad of sticky notes. 

Ǘǽ� �1�/1��6��0(&+$�1"�*�*"*�"/0�1,�&+!&3&!2�))6�4/&1"�
!,4+�/"0-,+0"0�1,�1%"�-/,*-1ǿ�Ȋ�%�1�&+#,/*�1&,+�!,�4"�
+""!��+!�4%�1�.2"01&,+0�!,�4"�4�+1�1,��+04"/�1,�*�("�
1%&0�"!2 �1&,+�)�"5-"/&"+ "�02  "00#2)Ȅȋ��� %�&!"��0%,2)!�
be noted on a separate sticky note. Remind the group that 
1%"0"�0%,2)!��"��/,�!�.2"01&,+0��+!�&+#,/*�1&,+�+""!0Ǿ�
+,1�02/3"6�,/�&+1"/3&"4�.2"01&,+0��+!�+,1�&!"�0�#,/�!�1��
collection methods.

ǘǽ� �ƞ"/�1%"�$/,2-�%�0�%�!�0,*"�1&*"�1,��/�&+01,/*�
&+!&3&!2�))6Ǿ��0(�"� %�1"�*�*"*�"/�1,�0%�/"ǽ�

4. As each idea is shared, begin grouping similar sticky 
notes into categories. Continue generating new ideas until 
you feel like the group has exhausted potential information 
+""!0��+!�6,2�%�3"�$/,2-"!��))�0&*&)�/�.2"01&,+0�&+1,�
categories.

Prioritizing

�%"�$,�)�,#�1%&0�Ɯ+�)�01"-�&0�
1,�-/&,/&1&7"���#"4�&+.2&/6�
.2"01&,+0�#/,*�1%"�*�+6�1%�1�
6,2�%�3"��/�&+01,/*"!��+!�
to ensure that answering the 
.2"01&,+0�6,2� %,,0"�4&))�
-/,3&!"�20"#2)��+!�� 1&,+��)"�
information. For this step, we 
02$$"01�20&+$�1%"�.2"01&,+�
worksheet (Appendix C).

For each group of sticky notes 
that you created during the 
-/"3&,20�"5"/ &0"Ǿ��/1& 2)�1"�
,+"��/,�!�&+.2&/6�.2"01&,+�
that captures the essence of the ideas in that group and note these 
&+�1%"�4,/(0%""1ǽ��%"+�#,/�"� %��/,�!�.2"01&,+Ǿ�1%&+(���,21�4%6�&1ȉ0�
important, the general types of information needed to answer the 
.2"01&,+Ǿ�1%"�/"0,2/ "0��+!�1&*"�/".2&/"!Ǿ��+!�%,4�� 1&,+��)"�1%"�
&+#,/*�1&,+�4&))��"ǽ��ƞ"/� ,*-)"1&+$�1%"0"�0" 1&,+0�,#�1%"�4,/(0%""1Ǿ�
-/&,/&1&7"�1%"�.2"01&,+0�#/,*�%&$%�1,�),4ǽ��"*"*�"/Ǿ���-/,!2 1&3"�
����.2"01&,+�-/,3&!"0��,1%�20"#2)��+!�� 1&,+��)"�&+#,/*�1&,+��+!�
 �+��"��+04"/"!�$&3"+�1%"�1&*"��+!�/"0,2/ "0��3�&)��)"ǽ��%/,2$%�
this process, your team should be able to identify one to three  
%&$%Ȓ-/&,/&16�.2"01&,+0�1,�$2&!"�6,2/�����012!6ǽ�ț�""��--"+!&5��� 
#,/��+�"5�*-)"� ,*-)"1"!�.2"01&,+�4,/(0%""1ǽȜ
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Question tips and tricks
ș� �,+0&!"/� �/"#2))6�4%"1%"/�6,2� ,2)!��+04"/��+6�,#�6,2/�
����.2"01&,+0�4&1%�"5&01&+$�&+#,/*�1&,+�&+�,/!"/�1,��3,&!�
unnecessarily burdening participants and your team.

ș� �,+ȉ1�4,//6�&#�6,2� �+ȉ1��+04"/��))�,#�6,2/�����.2"01&,+0�
4&1%�,+"�012!6ǽ��" �20"�&+.2&/6�&0��)4�60��� ,+1&+2,20�
-/, "00Ǿ�6,2� �+�0�3"�0,*"�.2"01&,+0�#,/�1%"�#212/"ǽ

ș� �26Ȓ&+�#/,*�1"�*�*"*�"/0�&0� /&1& �)�1%/,2$%,21�1%"�
����-/, "00��21�"0-" &�))6�!2/&+$�1%&0�-%�0"ǽ��#�-,00&�)"Ǿ�
all team members should agree that answers to your 
-/&,/&1&7"!�.2"01&,+0�4&))��"�20"#2)Ǿ�/")"3�+1Ǿ��+!�
actionable.

ș� �2/&+$�1%&0�-%�0"Ǿ�&1ȉ0� ,**,+�#,/�1"�*�*"*�"/0�1,�
'2*-�/&$%1�1,��/�&+01,/*&+$�02/3"6�,/�&+1"/3&"4�.2"01&,+0ǽ�
�"*&+!�6,2/�1"�*�,#�1%"�!&ƛ"/"+ "��"14""+��+�&+.2&/6�
.2"01&,+��+!���02/3"6�.2"01&,+��+!�"*-%�0&7"�1%"�
importance of determining what information needs to be 
collected more broadly before deciding the best way to 
collect that information.

ș� ��("�0,*"�1&*"��1�1%"�"+!�,#�1%"�question phase to 
2-!�1"�1%"�����02**�/6�#,/*�ț�--"+!&5��Ȝ�4&1%�6,2/�
1"�*ǽ��"0 /&�"�1%"�"!2 �1&,+�)�"5-"/&"+ "Ǿ�&#��--)& ��)"Ǿ�
6,2/�����.2"01&,+0Ǿ�4%6�1%,0"�.2"01&,+0��/"�&*-,/1�+1�#,/�
6,2�1,��+04"/Ǿ��+!��+6��� ($/,2+!�,/� ,+1"51�/")"3�+1�1,�
4%6�6,2��"$�+�1%"�����-/, "00ǽ

Ȋ�"ȉ3"�!,+"���),1�,#�"3�)2�1&,+�4,/(�1,�$"1�
-�/1& &-�+1�#""!�� (�1,� ,+1&+2�))6�&*-/,3"�
,2/�&+Ȓ-"/0,+�*""1&+$0��+!�4,/(0%,-0ǽ��+�1%"�
-�01Ǿ�4"��0("!���),1�*,/"�.2"01&,+0Ǿ��21�+,4�
4&1%�1"�*Ȓ��0"!�&+.2&/6�4"ȉ3"��""+�(""-&+$�
&1�0&*-)"��+!�#, 20&+$�,+)6�,+�4%�1�4"�/"�))6�
4�+1"!�1,�(+,4ǽ��,Ǿ�4"�1,,(�,21�.2"01&,+0�
��,21�1%&+$0�4"�(+"4�4"/"�+,1�,+�1%"�1��)"Ǿ�
1%&+$0�4"�4"/"+ȉ1�$,&+$�1,� %�+$"Ǿ�,/�4"/"�,21�
of our control.”

Ȓ���1%"/&+"�� ��/1%6Ǿ�� &"+ "��20"2*�,#��&++"0,1�
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�"�4"/"�!"3"),-&+$���0"/&"0�,#�+�+,0 &"+ "�
programs and we knew we needed at least one 
� 1&3&16�#,/�#�*&)&"0�4&1%�-/"0 %,,)� %&)!/"+ǽ��%&0�
&0�0,*"1%&+$�4"ȉ!�+"3"/�!,+"��"#,/"��+!�4"�
%�!���),1�,#�.2"01&,+0���,21�%,4�1,�!"3"),-���
nanoscience program for a young audience and 
how to engage the children and maintain their 
interest. Already, we had been working on the 
idea of using the book, �,/1,+��"�/0����%,, as 
the centerpiece of a story time program. So we 
decided to put together a small group to do some 
1"�*Ȓ��0"!�&+.2&/6��/,2+!�!"3"),-&+$��+!�
&*-/,3&+$�1%"�� 1&3&16ǽ

�"�(+"4�1%�1�1%"�,3"/�))�$,�)0�0%,2)!��"�1,�
engage young children and encourage them and 

1%"&/�-�/"+10�1,�1%&+(���,21�3"/6�0*�))�1%&+$0ǽ��"�
$�1%"/"!�,2/�����1"�*��+!�0-"+1���,21��+�%,2/�
!&0 200&+$�1%"�� 1&3&16�$,�)0Ǿ�4%�1�4"��)/"�!6�
knew about engaging young children in science, 
and the types of information we would need to 
make the program a success. 

�)1%,2$%�4"�%�!�*�+6�.2"01&,+0���,21�4%�1�
children already knew and what ideas they might 
take away from the program, we felt the priority 
should be making sure children in this age group 
were interested. In the end, we settled on two 
�/,�!�����.2"01&,+0ǿ�țǖȜ�!,"0�1%"�-/,$/�*�"+$�$"�
6,2+$� %&)!/"+��+!�țǗȜ�%,4� ,2)!�&1��"�&*-/,3"!�
in order to be more engaging. We dropped 
.2"01&,+0���,21�4%"1%"/���!&ƛ"/"+1��,,(�*&$%1�

be better, since we knew we were going to stick 
with �,/1,+��"�/0����%,. 

�,��+04"/�1%"0"�.2"01&,+0Ǿ�4"�,�0"/3"!�
children during four story times. We also 
&+1"/3&"4"!�-�/"+10�1,�$�1%"/�&!"�0���,21�%,4�
1%"�-/,$/�*� ,2)!��"�&*-/,3"!ǽ��ƞ"/�/"3&"4&+$�
1%"�!�1�Ǿ�&1�4�0� )"�/�1%�1�1%"�� 1&3&16�4�0�01&))�
+,1�*�&+1�&+&+$� %&)!/"+ȉ0��11"+1&,+ǽ���0"!�,+�
feedback from parents and brainstorms with 
our team, we decided to shorten the story and 
encourage the children to participate directly by, 
for example, asking families to put their hands 
to their ears and listen carefully, just like Horton. 
�%"+�4"�1,,(�1%"�&*-/,3"!�� 1&3&16��� (�,+�1%"�
Ɲ,,/Ǿ�&1�4�0����&$�02  "00ǽ

Developing a program for preschool children
Michelle Kortenaar, Sciencenter

TBI in Action:
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REFLECT

QUESTION

INVESTIGATEIMPROVE INVESTIGATE

Choose a method for investigating your  
team-based inquiry (TBI) questions and dive into 
the process of data collection. In this chapter,  
you’ll learn that:

ș� �%"�!�1�� ,))" 1&,+�*"1%,!�0%,2)!�*�1 %�1%"�&+.2&/6�
.2"01&,+0�6,2��/"�1/6&+$�1,��+04"/ǽ

ș� �,**,+��--/,� %"0�1,� ,))" 1&+$�!�1��/")�1"!�1,�
!"3"),-&+$��+�"!2 �1&,+�)�"5-"/&"+ "�&+ )2!"�02/3"60Ǿ�
&+1"/3&"40Ǿ��+!�,�0"/3�1&,+0ǽ��� %�,#�1%"0"��--/,� %"0�
%�0�2+&.2"�01/"+$1%0��+!�4"�(+"00"0ǽ

ș� �2/&+$�!�1�� ,))" 1&,+Ǿ�*�("�02/"�6,2/�-�/1& &-�+10�
#"")� ,*#,/1��)"��1��))�1&*"0ȕ1%"6�4&))�� 1��+!�/"0-,+!�
!&ƛ"/"+1)6�&#�1%"6��/"�+"/3,20�,/�#"")�)&("�1%"6��/"� 
being judged.

ș� ��1�� �+��"� ,))" 1"!�#/,*��+64%"/"��+!�&+�*�+6�
!&ƛ"/"+1�4�60ǽ��"� /"�1&3"�4%"+�1%&+(&+$���,21�%,4�6,2�
 ,2)!��+04"/�6,2/�&+.2&/6�.2"01&,+0ǽ

Chapter 3:  
Investigating  
Your TBI Questions
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Choosing your  
investigation method

�,4�1%�1�6,2�%�3"� )�/&Ɯ"!�1%"�$,�)0�,#�6,2/�
"!2 �1&,+�)�"5-"/&"+ "��+!�%�3"�&!"+1&Ɯ"!�
��#"4�1"�*Ȓ��0"!�&+.2&/6�ț���Ȝ�.2"01&,+0�
4&1%�6,2/�1"�*Ǿ�6,2�*�6��)/"�!6�%�3"���
sense of the general type of information 
you’ll need to collect. The key now is to 
select the best data collection method to 
�+04"/�6,2/�&+.2&/6�.2"01&,+0Ǿ��+!�+,1�1%"�
other way around. In other words, make 
02/"�1,�*�1 %�6,2/�&+3"01&$�1&,+�*"1%,!�
1,�6,2/�.2"01&,+0Ǿ�/�1%"/�1%�+� %,,0&+$���
*"1%,!��+!�1%"+��/�&+01,/*&+$�.2"01&,+0ǽ

In this chapter, we highlight three common 
approaches to collecting data that are 
particularly useful for informing the 
!"3"),-*"+1�,#�"!2 �1&,+�)�"5-"/&"+ "0ǿ�
02/3"60Ǿ�&+1"/3&"40Ǿ��+!�,�0"/3�1&,+0ǽ��� %�
has its own strengths and limitations. In 
reality, there are countless ways to gather 
useful feedback and information, and at 
the end of the chapter, we also suggest a 
3�/&"16�,#� /"�1&3"��--/,� %"0�6,2� �+�20"�
1,��+04"/�6,2/�����.2"01&,+0ǽ

surveys are most useful when you want 
1,�$�1%"/�-�/1& &-�+1�#""!�� (�,+�0,*"1%&+$�0-" &Ɯ Ǿ�%"�/�#/,*�
��),1�,#�-",-)"�&+���0%,/1��*,2+1�,#�1&*"Ǿ�,/�-/,3&!"�-�/1& &-�+10�

"51/��-/&3� 6�4%"+��+04"/&+$�.2"01&,+0ǽ�
�2/3"60� �+�%")-�6,2�2+!"/01�+!�4%�1�
participants like and don’t like about 
the educational experience, how they 
�/"�/"� 1&+$�1,�0-" &Ɯ ��0-" 10�,#�1%"�
experience, or the kinds of messages or 
ideas they are taking away.

Interviews are a natural extension of 
02/3"60ǽ��%&)"�02/3"60��/"�,ƞ"+� 
4"))Ȓ02&1"!�#,/� ),0"Ȓ"+!"!�.2"01&,+0Ǿ�
such as asking participants to rate how 
interesting they found the experience, 
talking directly to participants through 
&+1"/3&"40� �+��"���*,/"�+�12/�)�0"11&+$�
#,/�$�1%"/&+$�,-"+Ȓ"+!"!�/"0-,+0"0ǽ�
�+1"/3&"40�$&3"�6,2�1%"�,--,/12+&16�1,�
dig more deeply into participants’ ideas 
�+!�-"/0-" 1&3"0��6��0(&+$�#,)),4Ȓ2-�
�+!�-/,�&+$�.2"01&,+0ǽ��0&+$�&+1"/3&"40Ǿ�
6,2�*&$%1�"5-),/"�&+.2&/6�.2"01&,+0�
about how participants are connecting 
the educational experience to their own 
)&3"0Ǿ�4%�1��0-" 10�,#�1%"�"5-"/&"+ "�
participants are or are not understanding, 
or elements of participants’ interests 
and prior experiences that could be 
&+ ,/-,/�1"!ǽ��"3"/�)�!/�4�� (0��/"�1%�1�

&+1"/3&"40��/"�,ƞ"+�*,/"�1&*"� ,+02*&+$��+!�!,+ȉ1�-/,3&!"�1%"�
-/&3� 6�,#�02/3"60ǽ

surveys  
�/"�20"#2)�4%"+�6,2�+""!ǿ

ș� ��/1& &-�+1�-"/0-" 1&3"0��+!�#""!�� (�

ș� �+#,/*�1&,+�#/,*�*�+6�-�/1& &-�+10

ș� �+,+6*,20�/"0-,+0"0

OBservaTIOns  
�/"�20"#2)�4%"+�6,2�+""!ǿ

ș� �+#,/*�1&,+���,21�-�/1& &-�+1�1�)(� 
and behavior

ș� �"0 /&-1&,+0�,#�-�/1& &-�+10ȉ� 
experiences

ș� �1�ƛ�-"/0-" 1&3"0��+!�/"Ɲ" 1&,+0

InTervIews  
�/"�20"#2)�4%"+�6,2�+""!ǿ

ș� ��/1& &-�+1�-"/0-" 1&3"0��+!�#""!�� (

ș� �+Ȓ!"-1%�/"0-,+0"0

ș� �%"�,--,/12+&16�1,��0(�#,)),4Ȓ2-� 
questions
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Observations�$&3"�6,2�1%"�,--,/12+&16�
to stand back and capture what’s going 
on in the educational experience, 
&+ )2!&+$�%,4�-�/1& &-�+10��/"��"%�3&+$�
and interacting, what facilitation 
01/�1"$&"0�01�ƛ�*"*�"/0��/"�20&+$Ǿ��+!�
the particular aspects of the experience 
that seem to be engaging participants. 
This approach is particularly appropriate 
4%"+�6,2�%�3"�"!2 �1&,+�)�$,�)0�/")�1"!�
to skills, social learning, or engagement, 
all of which focus on what participants do and say.

Survey data collection

�--"+!&5���&0�����0& �02/3"6�1%�1�6,2� �+�20"��0���01�/1&+$�-)� "�
#,/�6,2/�,4+�����012!6ǽ�ț�+�"5�*-)"� ,*-)"1"!�02/3"6�&0��)0,�
�11� %"!�&+��--"+!&5�	ǽȜ��%&0�#,/*�4�0�!"3"),-"!��+!�1"01"!�1,�
ensure that it is useful for collecting participant feedback on an 
educational experience and exploring whether or not participants 
are walking away with the intended educational messages or big 
&!"�0ǽ��%"�02/3"6��)0,��0(0�#,/���0& �-"/0,+�)�&+#,/*�1&,+�1,�%")-�
6,2�!"1"/*&+"�%,4�6,2/�"!2 �1&,+�)�"5-"/&"+ "�4,/(0�#,/�!&ƛ"/"+1�
participants groups. As with all of the forms and tools in this guide, 
6,2�4&))�4�+1�1,�1�&),/�1%"�02/3"6�1,�6,2/�,4+�$,�)0��+!� 
����.2"01&,+0ǽ

�,4�6,2��--/,� %��+!�/" /2&1�3&0&1,/0� �+��"�'201��0�&*-,/1�+1��0�
%�3&+$�$,,!�02/3"6�.2"01&,+0ǽ��"ȉ3"�#,2+!�&1�20"#2)�1,�1%&+(� 
��,21�02/3"6�!�1�� ,))" 1&,+�&+�1%/""�01"-0ǿ�țǖȜ�1%"� ,++" 1&,+Ǿ� 
(2) the collection, and (3) the close. Each of these steps is important 

for making participants feel comfortable, 
3�)2"!Ǿ��+!�/"0-" 1"!��0�1%"6�0%�/"�1%"&/�
thoughts and time with you. 

Connection

When initially approaching participants, 
make your introductory statement short 
and sweet. Start by introducing yourself, 
what you are asking them for, and why their 
#""!�� (�&0�&*-,/1�+1ǽ��,2�4&))�,+)6�%�3"���
*,*"+1Ǿ�0,�*�("�6,2/�/".2"01� ,*-"))&+$�

�+!�.2& (ǽ��*-%�0&7"�%,4�-�/1& &-�+10ȉ�1%,2$%10��+!�,-&+&,+0��/"�
&*-,/1�+1�#,/�&*-/,3&+$�1%"�"!2 �1&,+�)�"5-"/&"+ "ǽ��1��))�1&*"0Ǿ�
help participants feel comfortable by making eye contact, smiling, 
�+!��"&+$�&+3&1&+$��+!�02--,/1&3"ǽ�

�3"+�&#�6,2�!,��))�,#�1%&0Ǿ�6,2�4&))�01&))�%�3"�-",-)"�4%,�!" )&+"�1,�
participate. If participants hesitate, you can highlight that you 
4,2)!�)&("�1,�%"�/�#/,*�*�+6�&+!&3&!2�)0��+!�1%�1�1%"&/�#""!�� (�&0�
&*-,/1�+1ǽ��#�1%"6�0�6�+,��$�&+Ǿ�%,4"3"/Ǿ�)"1�1%"*�$,ǿ�Ȋ�%�+(0�#,/�
 ,+0&!"/&+$ǽ���3"���$/"�1�/"01�,#�6,2/�!�6Ȃȋ��1ȉ0�+,1�#2+�1,�$"1�/"#20�)0Ǿ�
but it is part of the process.

Collection

When participants say yes, make them physically comfortable. If 
-,00&�)"Ǿ�*,3"�1%"*�1,���.2&"1"/�0-� "Ǿ��)),4�1%"*�1,�0&1�!,4+�,+���
 %�&/�,/��"+ %Ǿ�,/�1�("�1%"*�,21�,#�1%"�Ɲ,4�,#�1/�ƛ& ǽ���("�02/"�1%"6�
%�3"�"3"/61%&+$�1%"6�+""!Ǿ�02 %��0��� )&-�,�/!��+!�-"+ &)ǽ�
&3"�1%"*�
�+6�Ɯ+�)�&+01/2 1&,+0Ǿ�&+ )2!&+$���/"*&+!"/�1%�1�1%"&/�%,+"01�,-&+&,+�
&0�&*-,/1�+1Ǿ�%�+!�,3"/�1%"�02/3"6Ǿ��+!�1%"+�01"-��� (ǽ

“When conducting surveys for large 
group programs, I announce at the 
beginning and end of the presentation, 
Ȋ4"�%�3"���+"4�-/,$/�*�4"��/"�1"01&+$�
,21��+!�4,2)!�),3"�#""!�� (���,21�
4%�1ȉ0�4,/(&+$��+!�+,1�4,/(&+$ǽȋ��"�
provide the survey at the end if they 
4�+1�1,�0%�/"�1%"&/�1%,2$%10ǽȋ

�Ȓ���/&+"��%�1"Ǿ��20"2*�,#�� &"+ "��,01,+
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Close

�+ "�-�/1& &-�+10��/"�Ɯ+&0%"!�4&1%�6,2/�02/3"6Ǿ�$�1%"/�1%"� )&-�,�/!�
�+!�-"+ &)�#/,*�1%"*�4&1%���0*&)"ǽ��0(�&#�1%"6�%�3"��+6�.2"01&,+0Ǿ�
1%�+(�1%"*Ǿ��+!�4&0%�1%"*�4"))ǽ��%&0�&0��)0,���$,,!�1&*"�1,�-/,3&!"�
��1%�+(�6,2�$&ƞǾ�&#�6,2�%�3"�,+"ǽ���(&+$�-�/1& &-�+10�#"")�&*-,/1�+1�
and respected throughout this process generates good will towards 
you and you institution.

�&1%�1%"� ,*-)"1"!�02/3"6�&+�%�+!Ǿ�1�("���*,*"+1�1,�"+02/"�6,2�
%�3"�+,1"!�1%"�!�1"Ǿ�6,2/�&+&1&�)0Ǿ�1%"�+�*"�,#�1%"�"!2 �1&,+�)�
"5-"/&"+ "Ǿ��+!���2+&.2"�+2*�"/�#,/�1%"�02/3"6ǽ��2/&+$�1%"�+"51�
-%�0"�,#����Ǿ�1%&0�&+#,/*�1&,+�4&))��"�&*-,/1�+1�#,/�/"*"*�"/&+$�
when, where, and why you collected the data. Store the completed 
02/3"60�0,*"4%"/"�0�#"Ǿ�$/�����+"4�#,/*Ǿ�1�("���!""-��/"�1%Ǿ��+!�
�"$&+��$�&+Ȃ

Interview data collection

�,+!2 1&+$�&+1"/3&"40�&0�0&*&)�/�1,� ,))" 1&+$�02/3"6�!�1�ȕ&+01"�!�,#�
%�+!&+$�,3"/�1%"� )&-�,�/!Ǿ�6,2�4&))��0(�1%"�-�/1& &-�+1�1%"�.2"01&,+0ǽ�
�,2� �+�#,)),4�1%"�0�*"�1%/""�01"-0Ǿ� ,++" 1Ǿ� ,))" 1Ǿ��+!� ),0"Ǿ��0�
!"0 /&�"!���,3"�1,�/" /2&1�-�/1& &-�+10Ǿ�*�("�1%"*� ,*#,/1��)"Ǿ��+!�
"+$�$"�1%"*�&+�1%"�&+1"/3&"4ǽ��" �20"�&+1"/3&"40��/"�,ƞ"+�),+$"/�
1%�+�02/3"60Ǿ�&1� �+��"�"0-" &�))6�20"#2)�1,�,ƛ"/���1%�+(�6,2�$&ƞ��0��+�
&+ "+1&3"�4%"+� ,++" 1&+$�4&1%�-,1"+1&�)�-�/1& &-�+10ǽ

�--"+!&5�
�&0���*,!&Ɯ"!�3"/0&,+�,#�1%"�-�/1& &-�+1�02/3"6�1%�1�
&+ )2!"0�-/,*-10��+!�#,)),4Ȓ2-�.2"01&,+0��--/,-/&�1"�#,/��+�
&+1"/3&"4ǽ�ț�+�"5�*-)"� ,*-)"1"!�&+1"/3&"4�&0��)0,��11� %"!�
&+��--"+!&5��ǽȜ��"*"*�"/Ǿ�1%"�01/"+$1%�,#�&+1"/3&"40�&0�1%"�
opportunity to dig deeper into participant answers. For example, 

Survey and interview  
tips and tricks
ș� �)4�60�/"0-" 1�1%"�/&$%1�,#�&+!&3&!2�)0�+,1�1,�-�/1& &-�1"�&+�
6,2/�012!6��+!�1/6�1,��3,&!� ,))" 1&+$��+6�&+#,/*�1&,+�1%�1�
would allow you to identify participants later.

ș� ��("�6,2/�02/3"60��+!�&+1"/3&"40��0�0%,/1��0�-,00&�)"ǽ��21�
�+6�-�/10�1%�1�!,+ȉ1�/")�1"�!&/" 1)6�1,�6,2/�&+.2&/6�.2"01&,+0ǽ

ș� 	,/�0,*"�16-"0�,#�"!2 �1&,+�)�"5-"/&"+ "0Ǿ�6,2�*�6��"�
��)"�1,� ,))" 1�*�+6�02/3"60��1�,+ "��6�%�+!&+$�1%"*�,21�1,�
multiple participants. 

ș� �#�6,2��/"��0(&+$�3&0&1,/0�1,�0-"+!�*,/"�1%�+�14,�,/�1%/""�
*&+21"0��+04"/&+$�.2"01&,+0Ǿ� ,+0&!"/�,ƛ"/&+$���0*�))�1%�+(�
6,2�$&ƞǾ�02 %��0����,,(*�/(Ǿ���01& (Ȓ,+�1�11,,Ǿ�,/���$&ƞ� �/!ǽ

ș� �,))" 1&+$�02/3"60�4%"+�6,2��/"�#� &)&1�1&+$�1%"�"!2 �1&,+�)�
experience is possible but challenging. Consider getting help 
#/,*���3,)2+1""/�,/�01�ƛ�*"*�"/ǽ

ș� �+�,2/�"5-"/&"+ "Ǿ�ǖǚ�1,�ǗǕ�02/3"60�,/�&+1"/3&"40�4&))�202�))6�
$&3"�6,2�"+,2$%�!�1��1,��"$&+�&!"+1&#6&+$�*"�+&+$#2)�1%"*"0�
and patterns during the /"Ɲ" 1 phase.

ș� �0�0,,+��0�!�1�� ,))" 1&,+�&0� ,*-)"1"Ǿ�1�("�0,*"�1&*"�1,�
2-!�1"�1%"�����02**�/6�#,/*�ț�--"+!&5��Ȝ�4&1%�6,2/�1"�*ǽ�
�!!���!"0 /&-1&,+�,#�1%"�&+3"01&$�1&,+�*"1%,!��+!�-/, "00Ǿ�
including when you collected data, what information you 
$�1%"/"!Ǿ�%,4�*�+6�-�/1& &-�+10�4"/"�&+3,)3"!Ǿ��+!��+6�
,1%"/�/")"3�+1�&+#,/*�1&,+ǽ
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&#�&+�/"0-,+0"�1,���.2"01&,+���,21�4%�1�1%"�-�/1& &-�+1�)&("!���,21�
1%"�"5-"/&"+ "Ǿ�%"�,/�0%"�0�60Ǿ�Ȋ1%"�',("0Ǿȋ�6,2� �+��0(�4%& %�
',("0�,/�4%6�1%"�',("0�4"/"�#2++6ǽ��,4"3"/Ǿ�/"*"*�"/�1,�(""-�1%"�
 ,+3"/0�1&,+�#, 20"!��/,2+!�6,2/�&+.2&/6�.2"01&,+0��+!��3,&!�,3"/�
burdening participants.

	,/�&+1"/3&"40Ǿ�1/6�*"*,/&7&+$�1%"�-/,*-10��+!�.2"01&,+0�0,�1%�1�6,2�
can maintain eye contact as much as possible. When taking notes, 
capture as much of the response as you can, asking participants to 
0),4�!,4+�,/�/"-"�1�1%"*0")3"0��0�+""!"!ǽ��%"+�6,2ȉ/"�Ɯ+&0%"!�4&1%�
1%"�&+1"/3&"4Ǿ�$,��� (��+!�Ɯ))�&+��+6�!"1�&)0�6,2�)"ƞ�,21ǽ

Observation data collection

Watching your educational experience 
and collecting information on participant 
 ,+3"/0�1&,+0��+!��"%�3&,/0�&0��+,1%"/�
-,4"/#2)�*"1%,!�#,/�&+3"01&$�1&+$�&+.2&/6�
.2"01&,+0ǽ�

�%"�"�0&"01�4�6�1,� ,))" 1�,�0"/3�1&,+�)�
data is by watching someone else facilitate 
the educational experience. As an external 
,�0"/3"/Ǿ�6,2� �+� �-12/"�1%"�&+1"/� 1&,+0�*,/"� ,*-)"1")6Ǿ�4&1%,21�
%�3&+$�1,�0-)&1�6,2/��11"+1&,+ǽ��,*"1&*"0Ǿ�%,4"3"/Ǿ�6,2�*�6�+""!�
,/�4�+1�1,�20"�1%"�,�0"/3�1&,+�#,/*�1,� �-12/"�6,2/�,4+�+,1"0��+!�
/"Ɲ" 1&,+0��0�1%"�#� &)&1�1,/ǽ��,))" 1&+$�!�1��20&+$��,1%��--/,� %"0� 
&0�� 12�))6���$/"�1�4�6�1,� �-12/"�*2)1&-)"�-"/0-" 1&3"0�,+�
participant interactions.

�%"�,�0"/3�1&,+�#,/*�&+ )2!"!�&+��--"+!&5���ț4&1%��+�"5�*-)"�
 ,*-)"1"!�#,/*�&+��--"+!&5�Ȝ� �+��"�20"!�1,� ,))" 1�,�0"/3�1&,+�

!�1��"&1%"/��0��+�"51"/+�)�,�0"/3"/�,/�1%"�� 1&3&16�#� &)&1�1,/ǽ��%"�
Ɯ/01�-�$"�,#�1%"�#,/*�-/,3&!"0�0-� "�1,�+,1"�1%"�"!2 �1&,+�)�$,�)0Ǿ�
document the start and end time of the experience, describe the 
-�/1& &-�+1�$/,2-Ǿ��+!� ,))" 1�+,1"0�,+��"%�3&,/0��+!� ,+3"/0�1&,+0ǽ�
�+�1%"�0" ,+!�-�$"Ǿ�6,2� �+�/"Ɲ" 1�,+�4%�1�4,/("!�4"))�,/�+,1�0,�
4"))�1,�02--,/1�1%"�"!2 �1&,+�)�$,�)0Ǿ���0"!�,+�6,2/�,�0"/3�1&,+0ǽ�
�%"�#,/*�4�0�!"0&$+"!�1,� �-12/"�,�0"/3�1&,+0�#/,*�,+"�$/,2-�,#�
-�/1& &-�+10ǽ��6� ,*-)"1&+$�0"3"/�)�,�0"/3�1&,+�#,/*0�#,/�*2)1&-)"�
-�/1& &-�+1�$/,2-0Ǿ�6,2�4&))�%�3"���0"1�,#�!�1��1,��+�)67"�!2/&+$�1%"�
/"Ɲ" 1 phase. 

Collecting observation data as an  
external observer

�0��+�,210&!"�,�0"/3"/Ǿ�6,2� �+�#, 20�*,/"�
 ,*-)"1")6�,+�3&0&1,/��+!�#� &)&1�1,/�1�)(��+!�
�"%�3&,/0�/")�1"!�1,�6,2/�����.2"01&,+0Ǿ�
4&1%,21�%�3&+$�1,�4,//6���,21�$2&!&+$�
the experience for participants. Using the 
,�0"/3�1&,+�#,/*Ǿ�4"�/" ,**"+!�1%&+(&+$�
about collecting data in three steps:  
țǖȜ�-/"-�/"�#,/�1%"�� 1&3&16Ǿ�țǗȜ�,�0"/3"�!2/&+$�

1%"�� 1&3&16Ǿ��+!�țǘȜ�/"Ɲ" 1��1�1%"�"+!�,#�1%"�� 1&3&16ǽ

prepare: In preparation for data collection, talk through the purpose 
,#�1%"�,�0"/3�1&,+0�4&1%�6,2/�����1"�*��+!�1%"�#� &)&1�1,/�,#�1%"�
experience. Together, clearly articulate the educational goals and 
�$/""�,+��+6�0-" &Ɯ ��0-" 10�,#�1%"�"5-"/&"+ "�6,2�*&$%1�4�+1�1,�
focus on.

Observe:��2/&+$�1%"�� 1&3&16Ǿ�+,1"�1%"�1&*"�4%"+�-�/1& &-�+10�
�//&3"�,/�1%"�� 1&3&16�01�/10��+!�1%"+�20"�1%"�,�0"/3�1&,+�#,/*�1,�

“For the observations of our science 
!"*,+01/�1&,+Ǿ���4,2)!�4/&1"�!,4+�
3&0&1,/� ,**"+10�&**"!&�1")6��ƞ"/�
1%"6�)"ƞǾ��"#,/"���"3"+� )"�+"!�2-ǽ����)0,�
+,1"!�1%"�+2*�"/�,#�(&!0Ǿ�"01&*�1"!�
ages, and the number of adults.”

�Ȓ����/,+�
2"//"/,Ǿ��%&)!/"+ȉ0��20"2*�,#��,201,+
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capture what participants and the facilitator do and say during the 
"5-"/&"+ "ǽ�	,/�"5�*-)"Ǿ�4/&1"�!,4+�1%"�.2"01&,+0�-�/1& &-�+10��0(Ǿ�
who they talk to, comments they make, what they do during the 
� 1&3&16Ǿ��+!�4%"+�-",-)"�',&+��+!�)"�3"ǽ��%&)"�1�(&+$�+,1"0Ǿ�#, 20�
on what you see happening, rather than your interpretations of the 
"3"+10ǽ�	,/�"5�*-)"Ǿ�&1�&0�*,/"��  2/�1"�1,�+,1"�1%�1�Ȋ3&0&1,/0�)�2$%ȋ�
/�1%"/�1%�+��002*"�1%�1�Ȋ3&0&1,/0��/"�"+',6&+$�1%"�"5-"/&"+ "ǽȋ

�"Ɲ" 1ǿ At the end of the interaction, use the second page of the 
,�0"/3�1&,+�#,/*�1,�/"Ɲ" 1�,+�4%�1�6,2�0�4ǽ���("�02/"�1,���0"�1%"0"�
/"Ɲ" 1&,+0�,+�6,2/�,�0"/3�1&,+�!�1�Ǿ�/�1%"/�1%�+�6,2/�,4+�-/&,/�
opinions about the educational experience. Ideally, debrief with the 
#� &)&1�1,/��ƞ"/�"� %�,�0"/3�1&,+��+!�&+ )2!"�%&0�,/�%"/�/"Ɲ" 1&,+0�
&+�6,2/�+,1"0ǽ��"#,/"��"$&++&+$�1%"�+"51�,�0"/3�1&,+Ǿ� ,*-)"1"�1%"�
group characteristics section of the form.

Collecting observation data as the facilitator

��0"/3&+$�6,2/��2!&"+ "�4%&)"�)"�!&+$��+�"!2 �1&,+�)�
"5-"/&"+ "�&0���+�12/�)�-�/1�,#�6,2/�/,)"��0�#� &)&1�1,/ǽ��,2�
read your participants and continuously respond to their 
&+1"/"010Ǿ�.2"01&,+0Ǿ�)"3")0�,#�"+$�$"*"+1Ǿ��+!��,!6�)�+$2�$"ǽ�
Systematically reflecting on these experiences, by completing the 
,�0"/3�1&,+�#,/*��#1"/�"� %�&+1"/� 1&,+�4&1%���-�/1& &-�+1�$/,2-Ǿ�
 �+�%")-�6,2��"�*,/"�-2/-,0"#2)���,21�1%"0"�,�0"/3�1&,+0ǽ�
As we discuss in the next chapter, looking for themes across 
,�0"/3�1&,+0� �+��)0,�/"3"�)�-�11"/+0�1%�1�6,2�*&$%1�+,1�%�3"�
noticed otherwise. 

�0���,3"Ǿ�20"�1%"�,�0"/3�1&,+�#,/*�1,�-/"-�/"�#,/�!�1�� ,))" 1&,+Ǿ�
+,1"�,�0"/3�1&,+0Ǿ��+!�/"Ɲ" 1�,+�1%"�"5-"/&"+ "ǽ���0,,+��0�6,2ȉ/"�
Ɯ+&0%"!�4&1%�,+"�-�/1& &-�+1�$/,2-Ǿ�1�("���#"4�*,*"+10�1,� ,*-)"1"�

Observation tips and tricks
ș� �%"+� ,))" 1&+$�,�0"/3�1&,+�!�1�Ǿ�&1ȉ0���$,,!�&!"��
to post signage around the educational experience so 
1%�1�&+!&3&!2�)0� �+�!" &!"�4%"1%"/�,/�+,1�1%"6�4�+1�1,�
participate.

ș� �#��--/,-/&�1"�1,�6,2/�$,�)0Ǿ�1/6�1,� ,))" 1�,�0"/3�1&,+�
!�1��4&1%���3�/&"16�,#��2!&"+ "0Ǿ�02 %��0�#�*&)&"0Ǿ��!2)1Ȓ,+)6�
groups, and school groups.

ș� �0&+$�1%"�,�0"/3�1&,+�1,,)��0���0")#Ȓ/"Ɲ" 1&,+�#,/*�4%"+�
facilitating an educational experience is a great strategy 
4%"+��+,1%"/�01�ƛ�*"*�"/�&0�+,1��3�&)��)"�1,�%")-�6,2�
,�0"/3"ǽ

ș� �+�,2/�"5-"/&"+ "Ǿ�ǖǕ�1,�ǖǚ�,�0"/3�1&,+0Ǿ�"� %� ,))" 1"!�
4&1%���!&ƛ"/"+1�-�/1& &-�+1�$/,2-Ǿ�0%,2)!�$&3"�6,2�"+,2$%�
data to begin identifying themes and patterns during the 
/"Ɲ" 1�-%�0"ǽ

ș� ��3&+$���-""/�,/�02-"/3&0,/�,�0"/3"�6,2� �+��"�
2+ ,*#,/1��)"ǽ���("�02/"�"3"/6,+"�,+�1%"�����1"�*�
2+!"/01�+!0�1%�1�1%"�,�0"/3�1&,+0��/"���,21�&*-/,3&+$�1%"�
educational experience rather than grading or assessing the 
facilitator.

ș� �0�!"0 /&�"!���,3"�#,/�02/3"60Ǿ�2-!�1"�1%"�����02**�/6�
#,/*�ț�--"+!&5��Ȝ�4&1%�6,2/�1"�*��ƞ"/�6,2ȉ/"�Ɯ+&0%"!�
 ,))" 1&+$�,�0"/3�1&,+�!�1�ǽ
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1%"�,�0"/3�1&,+�#,/*�4%&)"�1%"�&+1"/� 1&,+0��+!�#� &)&1�1&,+��/"�01&))�
#/"0%�&+�6,2/�*&+!ǽ��1�/1�,+�1%"�Ɯ/01�-�$"Ǿ�!"0 /&�&+$�1%"�-�/1& &-�+1�
group, what happened, and what was said during the interaction, 
�+!�1%"+�',1�!,4+�6,2/�/"Ɲ" 1&,+0�,+�1%"�0" ,+!�-�$"ǽ���("�+,1"0�
��,21��+61%&+$�1%�1�4�0�-�/1& 2)�/�1,�1%�1�0-" &Ɯ �"5-"/&"+ "�,/�
group to help jog your memory when analyzing the data. 

Other data collection approaches

�%"/"��/"�*�+6�,1%"/�4�60�1,� ,))" 1�!�1���"6,+!�02/3"60Ǿ�&+1"/3&"40Ǿ�
�+!�,�0"/3�1&,+0ǽ��&ƛ"/"+1�&+.2&/6�.2"01&,+0�*�6�/".2&/"�3"/6�
!&ƛ"/"+1�*"1%,!0�#,/� �-12/&+$�#""!�� (ǽ�	,/�"5�*-)"Ǿ�6,2� �+�20"�

&+#,/*�1&,+�6,2�/" "&3"��0�-�/1�
,#�6,2/�"3"/6!�6�4,/(ǽ�	/,*�
*""1&+$�+,1"0��+!�"Ȓ*�&)0�
1,�%�))4�6� ,+3"/0�1&,+0��+!�
,+"Ȓ,ƛ�3&0&1,/� ,**"+10�,+�
1%"�Ɲ,,/Ǿ�1%"0"��/"��))�!�1��1%�1�
can be used as part of your 
&+3"01&$�1&,+ǽ��,2� �+��)0,�Ɯ+!�
 /"�1&3"�4�60�1,�$"1�#""!�� (�
from participants. For example, 
you can gain insights by looking 
at participant drawings or 
creations or you can explore 
what people know about a 
1,-& ��6�-,01&+$���.2"01&,+��+!�
-/,3&!&+$�-�/1& &-�+10���0-� "�
to share their thoughts, such as 
with cards or sticky notes.

What’s important is to be systematic and purposeful. Align your 
*"1%,!�4&1%�6,2/�&+.2&/6�.2"01&,+0Ǿ�!"3"),-��� ,+0&01"+1�4�6�,#�
recording information, collect data from a range of participants, 
and think carefully about the strengths and weaknesses of the 
&+3"01&$�1&,+�*"1%,!ǽ���,3"��))Ǿ��"� /"�1&3"�4%"+�1%&+(&+$���,21�1%"�
�"01��--/,� %�1,��+04"/&+$�6,2/�&+.2&/6�.2"01&,+0ǽ�

creaTIve InvesTIGaTIOn 
apprOaches:

ș� ��/!�,/�-%,1,�0,/10

ș� �1& (6�+,1"0

ș� 
/,2-�!&0 200&,+0

ș� 
/�ƛ&1&�4�))0

ș� �,1&+$

ș� �""1&+$�+,1"0

ș� �Ȓ*�&)0

ș� ��/1& &-�+1�!/�4&+$0�

ș� �, &�)�*"!&�

ș� � 1&3&16��/1&#� 10

ș� ���)"10�,/�0*�/1-%,+"0
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�"�4"/"�&+�1%"�Ɯ+�)�01�$"0�,#�!"1"/*&+&+$�4%�1�
0%,2)!��"�&+ )2!"!�&+�1%"���+,��60�ǗǕǖǗ�(&1ǽ��+�
particular, we were thinking about whether we 
0%,2)!�-/&+1���0"/&"0�,#�"!2 �1&,+�)�-,01"/0ȕ
4%"1%"/�1%"6�4"/"���3�)2��)"�"+,2$%��!!&1&,+� 
or if, for the same cost, we should include another  
%�+!0Ȓ,+�� 1&3&16ǽ��,�4"� ,+!2 1"!���1"�*Ȓ
��0"!�&+.2&/6�012!6�1,��+04"/�1%"�.2"01&,+ǿ�
Are educational posters worth including in the 
��+,��60�ǗǕǖǗ�(&1Ȅ��"��)0,�%�!�.2"01&,+0���,21�1%"�
�*,2+1�,#� ,+1"+1�4"� ,2)!� ,+3"6�4&1%���-,01"/�
�+!�1%"�,3"/�))�$/�-%& �!"0&$+ǽ

�"�!&0-)�6"!���0"1�,#�!/�ƞ�-,01"/0��1���+,��60�
ǗǕǖǖ�"3"+10��1�1%/""�!&ƛ"/"+1�&+01&121&,+0ǽ��1�"� %�
&+01&121&,+Ǿ�,+"�,#�,2/�1"�*�*"*�"/0�&+1"/3&"4"!�
ǖǕ�3&0&1,/0�4%,�%�!��""+�1%/,2$%�1%"��/"��,#�1%"�

*20"2*�4&1%�1%"�+�+,0 &"+ "�� 1&3&1&"0��+!�-,01"/0ǽ�
�" �20"�4"�%�!+ȉ1�!,+"�*2 %�&+1"/3&"4&+$��"#,/"Ǿ�
4"�4,/("!�4&1%��+�"3�)2�1,/�1,�4/&1"���/" /2&1*"+1�
script: Ȋ�&Ǿ�*6�+�*"�&0��                    ���+!����*�4,/(&+$�
4&1%�1%"�*20"2*�1,�$"1�-",-)"ȉ0�#""!�� (�0,�1%�1�4"�
can improve the visitor experience. Would you mind 
�+04"/&+$���#"4�.2"01&,+0Ȅ��1�0%,2)!�1�("���,21� 
5 minutes.”

�#�3&0&1,/0��$/""!�1,�-�/1& &-�1"Ǿ�4"��0("!�1%"*�Ɯ/01�&#�
1%"6�%�!�+,1& "!�1%"�-,01"/0��+!Ǿ��ƞ"/�-,&+1&+$�1%"*�
,21�1,�1%"�3&0&1,/0Ǿ�4%�1�1%"6�#,2+!�*,01��+!�)"�01�
�--"�)&+$���,21�1%"*ǽ��"�("-1�1%"�&+1"/3&"4�0%,/1�
ț#,2/�.2"01&,+0ȜǾ�(+,4&+$�1%�1�3&0&1,/0��/"��206ǽ��1�
"� %�&+01&121&,+Ǿ�4"��)0,�%�!�&+#,/*�)� ,+3"/0�1&,+0�
with educators who had facilitated the nanoscience 
� 1&3&1&"0�1,�$"1�1%"&/�&*-/"00&,+0�,#�1%"�-,01"/0ǽ

�ƞ"/� ,))" 1&+$�1%"�!�1�Ǿ�4"�*"1��0���1"�*��+!�
/"3&"4"!��))�1%"� ,*-&)"!�3&0&1,/��+!�"!2 �1,/�
comments, looking for reoccurring themes 
�+!�-�11"/+0ǽ��,+0&01"+1)6Ǿ��,1%�3&0&1,/0��+!�
"!2 �1,/0�4"/"�3"/6�-,0&1&3"���,21�1%"�-,01"/0��+!�
appreciated how they created ambiance for the 
� 1&3&1&"0��+!�%")-"!�1,�"*-%�0&7"�("6�*"00�$"0�
about nanoscience. 

In the end, we decided it was worth it to include 
printed posters in the kit and used feedback from 
3&0&1,/0��+!�"!2 �1,/0�1,�&*-/,3"�1%"�-,01"/�!"0&$+ǽ�
�3"/�))Ǿ�1%"�012!6�4�0���$/"�1�"5-"/&"+ "�)"�/+&+$�
%,4�1,� ,+!2 1�&+1"/3&"40��+!�20&+$�!�1��1,�*�("�
 ,01Ȓ�"+"Ɯ1�!" &0&,+0ǽ

Testing educational posters
Ali Jackson, Sciencenter
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REFLECT

QUESTION

INVESTIGATEIMPROVE

REFLECT

Explore the process of analyzing and interpreting 
team-based inquiry (TBI) data collaboratively. In 
this chapter, you’ll learn that:

ș� �"Ɲ" 1&+$�,+�6,2/�!�1��&+3,)3"0�țǖȜ�,/$�+&7&+$Ǿ�țǗȜ�
�+�)67&+$Ǿ��+!�țǘȜ�&+1"/-/"1&+$�1%"�&+#,/*�1&,+�6,2�%�3"�
collected.

ș� ��1���+�)60&0�4&))�!&ƛ"/�$/"�1)6���0"!�,+�1%"�16-"�,#�
&+#,/*�1&,+�6,2�%�3"� ,))" 1"!ǽ��4,� ,**,+�16-"0��/"�
+2*"/& �!�1���+!�,-"+Ȓ"+!"!�/"0-,+0"0ǽ

ș� �+�)67&+$�!�1��#/,*�����012!&"0�,ƞ"+�/".2&/"0�
identifying patterns and themes across information from 
many participant groups.

ș� �,))��,/�1&3")6�/"Ɲ" 1&+$�,+�!�1��4&1%�6,2/�1"�*�%")-0�
1,�"5-),/"�!&ƛ"/"+1�&+1"/-/"1�1&,+0Ǿ�!"3"),-�0%�/"!�
2+!"/01�+!&+$0Ǿ�2+ ,3"/��002*-1&,+0Ǿ��+!�$"+"/�1"� 
�26Ȓ&+ǽ

Chapter 4:  
Reflecting on Data
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Team-based inquiry data

�,4�6,2�%�3"���-&)"�,#�1"�*Ȓ��0"!�&+.2&/6�ț���Ȝ�!�1��#/,*�1%"�
02/3"60�6,2� ,))" 1"!Ǿ�1%"�&+1"/3&"40�6,2� ,+!2 1"!Ǿ�,/�1%"�
,�0"/3�1&,+0�6,2�*�!"ǽ��21�4%�1�!,"0��))�1%&0�&+#,/*�1&,+�*"�+Ȅ�
�,4�!,"0�&1�/")�1"�1,�6,2/�&+.2&/6�.2"01&,+0Ȅ��%�1�!&!�-�/1& &-�+10�
1%&+(���,21�6,2/�"!2 �1&,+�)�"5-"/&"+ "Ȅ��&!�6,2�� %&"3"�6,2/�$,�)0Ȅ�
�+�,/!"/�1,�Ɯ$2/"�1%&0�,21Ǿ�6,2ȉ))�+""!�1,�țǖȜ�,/$�+&7"Ǿ�țǗȜ��+�)67"Ǿ��+!�
1%"+�țǘȜ�&+1"/-/"1�6,2/�!�1��1%/,2$%�1%"�!�1��/"Ɲ" 1&,+�-/, "00ǽ�

Numeric data and open-ended responses

There are two main kinds of data that you will likely collect through 
6,2/�����012!6ǿ�,-"+Ȓ"+!"!�/"0-,+0"0��+!�+2*"/& �!�1�ǽ��,�
keep things simple, we are assuming that numeric data includes 
&+#,/*�1&,+�#/,*�.2"01&,+0�1%�1�%�3"�)&*&1"!�/"0-,+0"� �1"$,/&"0Ǿ�
02 %��0��$"Ǿ�$"+!"/Ǿ�01�1"�,#�/"0&!"+ "Ǿ�,/�7&-� ,!"Ǿ��+!�.2"01&,+0�

with a predetermined list of 
responses, such as asking 
people to rank their interest 
on a scale from 1 to 5 or 
20&+$����"%�3&,/� %" ()&01�1,�
understand how people are 
20&+$��+�� 1&3&16ǽ

�+� ,+1/�01Ǿ�,-"+Ȓ
ended responses come 
#/,*�.2"01&,+0�4&1%�+,�
predetermined set of 
answers, such as when you 
ask participants to describe 
in their own words what they 

1%,2$%1�1%"�"!2 �1&,+�)�-/,$/�*�4�0���,21ǽ��-"+Ȓ"+!"!�/"0-,+0"0�
 �+��)0,�&+ )2!"�,�0"/3�1&,+�+,1"0���,21�-�/1& &-�+1�!&0 200&,+0�,/�
&+1"/� 1&,+0ǽ��,1%�1%"�02/3"6��+!�,�0"/3�1&,+�!�1�� ,))" 1&,+�1,,)0�
&+1/,!2 "!�&+�1%"�&+3"01&$�1"� %�-1"/� ,+1�&+���*&5�,#�,-"+Ȓ"+!"!�
responses and numeric data.

Organizing TBI data

�%"�Ɯ/01�01"-�&+�1%"�/"Ɲ" 1&,+�-/, "00�&0�1,�$"1�6,2/�!�1��&+1,���#,/*�
that can be easily sorted and summarized. There are a number of 
4�60�1%�1�6,2� �+�!,�1%&0ǽ��#�6,2� ,))" 1"!�,-"+Ȓ"+!"!�/"0-,+0"0Ǿ�
you can compile the feedback in an electronic document or simply 
make copies of your data and cut them into pieces so that you can 
0,/1�1%"*�&+1,�-%60& �)�Ɯ)"0ǽ��#�6,2�%�3"�+2*"/& �!�1�Ǿ�6,2�*�6�4�+1�
to enter them into a spreadsheet program that will easily allow you to 
 ,2+1�/"0-,+0"0�,/� �) 2)�1"��3"/�$"0��+!�-"/ "+1�$"0ǽ�

Analyzing TBI data

�ƞ"/�,/$�+&7&+$�6,2/�!�1�Ǿ�&1ȉ0�1&*"�1,�01�/1��+�)67&+$ǽ���1���+�)60&0�
allows you to condense large sets of data into smaller chunks that 
$&3"�0,*"�*"�+&+$�1,�1%"�&+#,/*�1&,+�6,2�%�3"� ,))" 1"!ǽ�	,/�
example, you may want to calculate the percentage of participants 
who were male and female or determine how many participants 
mentioned being interested in a particular aspect of your educational 
experience. When analyzing the data, you can both look for broad 
1/"+!0�� /,00�1%"�"+1&/"�!�1�0"1��+!�"5-),/"�!&ƛ"/"+1�02�0"10�
4&1%&+�6,2/�!�1�ǽ�	,/�"5�*-)"Ǿ�6,2�*�6�4�+1�1,�&+3"01&$�1"�&#��!2)10�
4&1%�,)!"/� %&)!/"+�%�!�!&ƛ"/"+1�-"/0-" 1&3"0�,+�6,2/�"!2 �1&,+�)�
experience than adults with younger children. As with organizing 
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your data, the analysis approach you choose will be dictated by the 
type of information that you collected. 

With numeric data, you can look for patterns in entire sets of data as 
4"))��0�0"�/ %�#,/�!&ƛ"/"+ "0��"14""+�$/,2-0ǽ��%&)"�6,2� ,2)!�20"�
 ,*-)"5�01�1&01& 0Ǿ�1%&0�&0�,ƞ"+�+,1�+" "00�/6ǽ�
"+"/�)�!"0 /&-1,/0Ǿ�
02 %��0� ,2+10Ǿ�-"/ "+1�$"0Ǿ��+!��3"/�$"0� �+�-/,3&!"�6,2�4&1%�
�))�1%"�&+#,/*�1&,+�6,2�+""!�1,��+04"/�6,2/�&+.2&/6�.2"01&,+0ǽ�
�/"0"+1&+$�!�1��&+� %�/10�,/�$/�-%0� �+��)0,��"��� )"�/��+!�3&02�)�4�6�
to show numeric results.

�� ,**,+��--/,� %�1,�2+!"/01�+!&+$�,-"+Ȓ"+!"!�/"0-,+0"0�&0� 
to look for trends and patterns that appear across multiple 
-�/1& &-�+10ǽ��,/1&+$�1%"�!�1��&+1,�!&ƛ"/"+1�1%"*"0�&0�1%"�"00"+ "�
,#�,-"+Ȓ"+!"!�!�1���+�)60&0ǽ�	,/�1%&0�16-"�,#�!�1�Ǿ�4"�/" ,**"+!�
20&+$�1%"�/"Ɲ" 1&,+�!&0 200&,+�-/, "00�!"0 /&�"!��"),4�1,��+�)67"�
�+!�&+1"/-/"1�/"0-,+0"0� ,))��,/�1&3")6�4&1%�6,2/�1"�*ǽ

Interpreting TBI data through a 
!�1�Ȓ/"Ɲ" 1&,+�!&0 200&,+

�+�)67&+$�6,2/�!�1��&0�,+)6�1%"�Ɯ/01�01"-�
,#�!�1��/"Ɲ" 1&,+ȕ6,2��)0,�+""!�1,�
interpret what the information means and 
%,4�&1�/")�1"0�1,�6,2/�&+.2&/6�.2"01&,+0ǽ�
As with data entry and analysis, there 
�/"�*�+6�!&ƛ"/"+1��--/,� %"0�6,2�
 �+�20"ǽ��%"/"�*�6��)0,��"�!&ƛ"/"+1�
interpretations for the same set of data.

�+�!"3"),-&+$�1%"������--/,� %Ǿ�4"� /"�1"!���#,2/Ȓ01"-�!�1��
/"Ɲ" 1&,+�-/, "00�1,�%")-�6,2��+!�6,2/�1"�*�*"*�"/0�#, 20�,+�

1%"�-2/-,0"�,#�6,2/�����012!6Ǿ�&**"/0"�6,2/0")3"0�&+�1%"�!�1�Ǿ��+!�
make sense of the information you collected. Through this process, 
your group can explore multiple possible interpretations of the data, 
!"3"),-�0%�/"!�2+!"/01�+!&+$0Ǿ�2+ ,3"/��002*-1&,+0Ǿ��+!�$"+"/�1"�
1"�*��26Ȓ&+ǽ��)1%,2$%�0-" &Ɯ �01"-0��/"�!"0 /&�"!��"),4Ǿ�1%&0�
-/, "00�&0�*"�+1�1,��"�Ɲ"5&�)"�1,�Ɯ1�1%"�+""!0�,#�6,2/�1"�*Ǿ�6,2/�����
study, and your data. A cheat sheet outlining the discussion process 
can be found in Appendix K. 

�"),4�4"�!"0 /&�"�1%"�01"-0�,#���!�1��/"Ɲ" 1&,+�!&0 200&,+�#,/�
�+�)67&+$��+!�&+1"/-/"1&+$�,-"+Ȓ"+!"!�/"0-,+0"0Ǿ�4%& %�4"�%�3"�
#,2+!�&0�1%"�*,01� ,**,+�16-"�,#�����!�1�ǽ��,4"3"/Ǿ�1%"�-/, "00�
can be used as a general guide to interpreting numerical data as well.

Step 1: Describe and clarify

�"$&+�1%"�!�1��/"Ɲ" 1&,+�!&0 200&,+��6�/"*&+!&+$�6,2/�1"�*�4%�1�
6,2/�&+.2&/6�.2"01&,+0�4"/"��+!�4%�1�6,2�%,-"�1,�� %&"3"�1%/,2$%�

the data discussion. Also, remind team 
members how and where the information 
4�0� ,))" 1"!ǽ�
&3"�1%"�1"�*��� %�+ "�
1,��0(�.2"01&,+0��+!�!&0 200��0�+""!"!�
0,�1%�1�"3"/6,+"�%�0��� ,**,+�
understanding of the study.

Step 2: Observe and discuss

Hand out copies of the data to the team 
&#�1%"6�!,+ȉ1��)/"�!6�%�3"�1%"*ǽ�	,/�
"5�*-)"Ǿ�&#�6,2�%�3"�!�1��#/,*�ǖǕ�02/3"60�

in which participants indicated what they thought the educational 
experience was about, you might list all the responses to the 

Ȋ�2/�1"�*Ȓ��0"!�&+.2&/6�$/,2-�),,("!�
�1�#""!�� (�#/,*�4,/(0%,-�-�/1& &-�+10�
in order to plan and improve future 
4,/(0%,-0ǽ��"�!&3&!"!�1%"�!�1���+!�
�+�)67"!�&1�&+���0&+$)"��ƞ"/+,,+��6�
0%�/&+$� ,**,+�1%"*"0�4"�+,1& "!�
4%"+�/"�!&+$�1%"� ,**"+10ǽȋ�

�Ȓ��)&�� (0,+Ǿ�� &"+ "+1"/
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.2"01&,+�&+�,+"�!, 2*"+1��+!�-/,3&!"��� ,-6�1,�"� %�1"�*�*"*�"/ǽ�
�,2� �+��)0,� 21�1%"�/"0-,+0"0�2-�&+1,�&+!&3&!2�)�-&" "0�,#�-�-"/�#,/�
easy sorting later.

�-"+!�1&*"��0���$/,2-�/"3&"4&+$��+!�/"�!&+$�1%"�!�1�ǽ��%"+�
"3"/6,+"�&0�/"�!6Ǿ�%�3"�"� %�1"�*�*"*�"/�*"+1&,+�,+"�2+&.2"�
response that he or she feels is particularly interesting or important 
�+!�4%6�1%�1�/"0-,+0"�01,,!�,21ǽ��2/&+$�1%&0�01"-Ǿ�"+ ,2/�$"�
$/,2-�*"*�"/0�1,�.2,1"�/"0-,+0"0�!&/" 1)6ǽ��#�6,2/�1"�*�01�/10�1,�
describe themes within the data during this step, this is okay. Write 
down these comments so that they can be recorded for the next 
!�1��/"Ɲ" 1&,+�01"-��+!� ,+1&+2"�1,��0(�1"�*�*"*�"/0�1,�!"0 /&�"�
one piece of interesting or important data. Remind the group that 
the purpose of this step is to help identify responses that are most 
/")"3�+1�1,�1%"�&+.2&/6�.2"01&,+0Ǿ�"+02/"�1%�1�"3"/6,+"�&0�!""-)6�
#�*&)&�/�4&1%�1%"�!�1�Ǿ��+!�2+ ,3"/�-,00&�)"��&�0"0�1%"�1"�*�*&$%1�
%�3"��"#,/"�*,3&+$�,+�1,�&+1"/-/"1�1&,+ǽ�

Step 3: Immerse and notice

�1�1%&0�-,&+1Ǿ��0(�1"�*�*"*�"/0�1,�02$$"01�2+&.2"�1/"+!0�,/�-�11"/+0�
1%"6�+,1& "�&+�1%"�!�1��1%�1�/")�1"�1,�1%"�$/,2-ȉ0�&+.2&/6�.2"01&,+0ǽ�
These patterns are the themes in the comments and responses that 
,  2/�*2)1&-)"�1&*"0�� /,00�!&ƛ"/"+1�-�/1& &-�+10ǽ�	,/�"5�*-)"Ǿ�6,2�
*&$%1�Ɯ+!�1%�1�Ɯ3"�,21�,#�ǖǕ�,#�6,2/�02/3"6�/"0-,+!"+10�&+!& �1"!Ǿ�
&+�3�/&,20�4�60Ǿ�1%�1�1%"�"5-),0&,+�4�0�1%"�*,01�&+1"/"01&+$�-�/1�,#�
your educational experience. 

�,+1&+2"�1%&0�01"-�2+1&)�1%"�1"�*�#"")0�1%�1�6,2�%�3"�2+ ,3"/"!��))�
the response themes. Make sure to write down each theme as it’s 
mentioned for later sorting.

Step 4: Categorize  
and explain

�ƞ"/�"5%�201&+$��))� 
potential themes, work with 
your team to sort the data. 

,�1%/,2$%�"� %�1%"*"�
one by one and determine, 
as a group, which of the 
/"0-,+0"0�Ɯ1�4&1%&+�1%�1�
theme, keeping in mind 
that some responses may 
Ɯ1�*2)1&-)"�1%"*"0ǽ��#�6,2ȉ/"�
short on time, this step can 
be completed by a single 
1"�*�*"*�"/�,/���0*�))"/�$/,2-�,#�&+!&3&!2�)0��+!�1%"+��/,2$%1��� (�
to the team for further discussion. 

Finally, count and record the number of responses that correspond 
to each theme in order to get a sense of which themes were more 
common than others. At this time, it’s natural to discuss how well 
1%"�1%"*"0�Ɯ1�1%"�!�1���+!�&#��+6�0%,2)!��"� ,*�&+"!�,/�/"*,3"!ǽ�
�ƞ"/4�/!0Ǿ�6,2�0%,2)!��)0,�!&0 200�-,00&�)"�"5-)�+�1&,+0�#,/�"� %�
1%"*"Ǿ�/")�1"!�1,�6,2/�&+.2&/6�.2"01&,+0Ǿ��+!��"$&+�1%&+(&+$���,21�
implications for your work. In the improve phase, described in the 
+"51� %�-1"/Ǿ�6,2ȉ))�0-"+!�*,/"�1&*"�&!"+1&#6&+$�&*-/,3"*"+10��+!�
 %�+$"0�1,�6,2/�"!2 �1&,+�)�"5-"/&"+ "���0"!�,+�1%"�Ɯ+!&+$0�#/,*�
1%"�/"Ɲ" 1&,+�!&0 200&,+ǽ
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�"Ɲ" 1�1&-0��+!�1/& (0
ș� �0��)4�60Ǿ�/"0-" 1�1%"�-/&3� 6�,#�6,2/�012!6�-�/1& &-�+10ǽ�
�"#,/"��"$&++&+$�!�1���+�)60&0��+!�/"Ɲ" 1&,+Ǿ�/"*,3"��+6�
&!"+1&#6&+$�&+#,/*�1&,+Ǿ�02 %��0�+�*"0�,/�"Ȓ*�&)��!!/"00"0ǽ

ș� �#�6,2�%�3"���)�/$"�����$/,2-Ǿ�6,2�*�6�4�+1�1,� /"�1"�
0*�))"/�02�Ȓ1"�*0�1,�$,�1%/,2$%�1%&0�-/, "00�0"-�/�1")6ǽ

ș� �1"-�14,�,#�1%"�!�1��/"Ɲ" 1&,+�-/, "00Ǿ�,�0"/3"��+!�
!&0 200Ǿ� �+��"� %�))"+$&+$�0&+ "�1"�*0�,ƞ"+�4�+1�1,�
jump ahead to identify themes. Remind team members 
of the importance of deeply understanding the data 
�+!�2+ ,3"/&+$�!&ƛ"/"+1��&�0"0��+!�-"/0-" 1&3"0��"#,/"�
discussing patterns.

ș� �#�6,2�%�3"���)�/$"��*,2+1�,#�!�1�Ǿ�6,2�*�6�4�+1�1,�0-)&1�
6,2/�!�1��/"Ɲ" 1&,+�&+1,�*2)1&-)"�!&0 200&,+0Ǿ�"� %�#, 20"!�
on a portion of the information, such as responses to one of 
6,2/�02/3"6�,/�&+1"/3&"4�.2"01&,+0ǽ�

ș� �1"-�#,2/Ǿ� �1"$,/&7"��+!�"5-)�&+Ǿ�&0�)&(")6�1,�1�("�1%"�*,01�
time, so make sure to plan accordingly.

ș� �/6�1,��3,&!�,3"/�&+1"/-/"1&+$�1%"�!�1��,/�&+#"//&+$�*"�+&+$�
beyond participant responses.

ș� ��("�0,*"�1&*"��1�1%"�"+!�,#�1%"�!�1��/"Ɲ" 1&,+�-/, "00�1,�
2-!�1"�6,2/�����02**�/6�ț�--"+!&5��Ȝǽ��%&0�&0���$,,!�4�6�
for you and your team to articulate and agree on the main 
themes that emerged from your discussion and analysis.

Ȋ��-21�1,$"1%"/�4%�1���4�0�0""&+$�&+�1%"�
#,/*0�#/,*�1%"�3,)2+1""/0�4%,�4"/"�
leading and collecting data on the 
� 1&3&1&"0��+!�("-1�1%"*�4&1%�*"��1�1%"�
time of discussion so I could pull out 
0-" &Ɯ �"5�*-)"0ǽ��0���1"�*Ǿ�4"�%�!���
 ,+#"/"+ "� �))��+!�4"+1�1%/,2$%�"� %�
� 1&3&16��+!�!&0 200"!�4%�1�4"�4"/"�
Ɯ+!&+$ǽȋ

�Ȓ��%�/&���/10%,/+Ǿ�� &"+ "��20"2*�,#��&++"0,1�

36NISE Network TBI Guide �%�-1"/�Ǚǿ��"Ɲ" 1&+$�,+���1�



�3"/6�6"�/��0�-�/1�,#�1%"�������"1Ǿ�4"�/2+�
meetings for our project team members and 
partners. In 2012, we decided to conduct an 
&+.2&/6�012!6�1,�2+!"/01�+!�4%"1%"/�4"�4"/"�
� %&"3&+$�,2/�*""1&+$�$,�)0��+!�%,4�4"� ,2)!�
better support meeting participants. We also 
hoped to gather data that would inform the 
!"3"),-*"+1�,#�#212/"�*""1&+$0�1,�"+02/"�1%�1�
1%"6�4"/"��0�"ƛ" 1&3"��+!�20"#2)��0�-,00&�)"ǽ

�,��+04"/�1%"0"�.2"01&,+0Ǿ�4"�-21�2-�-&" "0�,#�
�21 %"/�-�-"/��1�0"3"/�)�&+Ȓ-"/0,+�*""1&+$0�
and asked attendees to use sticky notes to 
anonymously post their feedback and ideas. 
�"�-21�2-�1%/""�-/,*-10�/")�1"!�1,�,2/�&+.2&/6�
.2"01&,+0ǿ�țǖȜ�4%�1�!,�6,2�3�)2"�*,01���,21�1%&0�

meeting, (2) what’s one thing you’re taking from 
this meeting that you’re bringing back to your 
institution, and (3) in what ways can the Network 
#2/1%"/�02--,/1�6,2/�+�+,0 &"+ "�"!2 �1&,+�4,/(Ȅ

�%"�/"0-,+0"�#/,*�-�/1& &-�+10�4�0�$/"�1ǽ��ƞ"/�
the meeting, we transcribed the sticky notes and 
compiled the comments into a spreadsheet. The 
-/,'" 1�1"�*�1%"+�*"1��0���$/,2-��+!�/"3&"4"!�
all the comments, identifying themes that were 
mentioned by many participants. In some cases, 
we realized that our categories were too big to 
be useful and that we had to separate a group 
of comments into smaller themes. Once we all 
agreed that we had captured the major themes 
in the data, we counted the number of comments 

for each theme so that we could focus on the most 
common types of feedback from partners.

�2/&+$�,2/�!�1��/"Ɲ" 1&,+�!&0 200&,+Ǿ�4"��)0,�
1�)("!���,21�1%"�02--,/1�4"� ,2)!�,ƛ"/�1,�
-�/1+"/0��+!�%,4�4"� ,2)!�&*-/,3"�#212/"�
project meetings. One of the lessons we learned 
#/,*�1%&0�-/, "00Ǿ�4%& %�%�0�&+Ɲ2"+ "!�%,4�4"�
organize meetings since then, was that partners 
4"/"�&+1"/"01"!�&+�%�3&+$�*,/"�,--,/12+&1&"0�1,�
0%�/"�1%"&/�,4+�4,/(�4&1%�,1%"/0ǽ��,))" 1&+$�����
data has now become a standard way we gather 
partner feedback and how we continually make 
&*-/,3"*"+10�1,�1%"�-/,'" 1ǽ

Improving project meetings
Catherine McCarthy, Science Museum of Minnesota

TBI in Action:
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REFLECT

QUESTION

INVESTIGATEIMPROVEIMPROVE
�21�1%"�!�1���+!�Ɯ+!&+$0�#/,*�6,2/�012!6�
&+1,�� 1&,+�1,�&+#,/*�6,2/�4,/(��+!�*�("�
improvements to your educational experiences.  
In this chapter, you’ll learn that:

ș� ��(&+$�&*-/,3"*"+10��+!� %�+$"0���0"!�,+�6,2/�
Ɯ+!&+$0�&0�,+"�,#�1%"�*,01� /&1& �)�01"-0�,#����ǽ��1ȉ0�4%6�
6,2��"$�+�1%"�-/, "00�&+�1%"�Ɯ/01�-)� "Ȃ

ș� �%"� %�+$"0��+!�&*-/,3"*"+10�6,2�*�("�4&))�!"-"+!�
,+�1%"�#, 20�,#�6,2/�&+.2&/6��21�0%,2)!�%")-�!&/" 1)6�
�!!/"00�1%"�+""!�1%�1�,/&$&+�))6�*,1&3�1"!�6,2/�012!6ǽ

ș� �+�&*-/,3"*"+1�!&0 200&,+�&0���20"#2)�4�6�1,�
 ,))��,/�1&3")6��/�&+01,/*��+!�-/&,/&1&7"� %�+$"0��+!�
&*-/,3"*"+10���0"!�,+�6,2/�Ɯ+!&+$0ǽ

ș� �, 2*"+1&+$��+!�0%�/&+$�6,2/�Ɯ+!&+$0�%")-0�1,�#,01"/�
shared understanding within your team and support  
�26Ȓ&+�#,/�,+$,&+$�&+.2&/6ǽ

Chapter 5:  
Improving Your 
Educational Experience
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Putting team-based inquiry to work

�1�1%&0�-,&+1Ǿ�6,2�%�3"��)*,01�*�!"�&1�1%/,2$%�1%"�"+1&/"�1"�*Ȓ��0"!�
&+.2&/6�ț���Ȝ�-/, "00ǽ��,2�%�3"��00"*�)"!���1"�*��+!�4,/("!�4&1%�
1%"*�1,�&!"+1&#6�.2"01&,+0�1%�1��/"�*"�+&+$#2)�1,�6,2/�4,/(ǽ��,2�
%�3"� ,))" 1"!�!�1��1,��+04"/�1%,0"�.2"01&,+0��+!�/"Ɲ" 1"!�,+�1%"�
!�1���+!�Ɯ+!&+$0ǽ��)1%,2$%�&1�*�6��"��--"�)&+$�1,� ,+0&!"/�1%"�',��
!,+"Ǿ�!,+ȉ1�01,-�+,4Ȃ��1ȉ0�1&*"�#,/�1%"�*,01�&*-,/1�+1�-%�0"ǿ�-211&+$�
6,2/�Ɯ+!&+$0�&+1,�� 1&,+ǽ

�/,#"00&,+�)�&+.2&/6�&0�,+)6�20"#2)�&#�6,2��/"���)"�1,�*�("� %�+$"0�
�+!�&*-/,3"*"+10�1,�6,2/�4,/(���0"!�,+�1%"�Ɯ+!&+$0ǽ��&1%,21�1%&0Ǿ�
the study is just another report collecting dust on your shelf or taking 
2-�*"*,/6�,+�6,2/�%�/!�!/&3"ǽ��1ȉ0��)0,�!2/&+$�1%&0�-%�0"�1%�1�6,2�
4,/(�4&1%�6,2/�1"�*�1,�06+1%"0&7"��+!�!, 2*"+1�6,2/�/"02)10ǽ��,&+$�
0,��)),40�6,2/�1"�*�1,� ,))" 1&3")6�!"Ɯ+"�("6�Ɯ+!&+$0Ǿ� )�/&#6�4%�1�
1%"6�*"�+�#,/�6,2/�4,/(Ǿ��+!�!" &!"�%,4�1,�*,3"�#,/4�/!ǽ��

�2/-/&0&+$)6Ǿ�&1� �+�0,*"1&*"0��"� %�))"+$&+$�1,�-21�&+.2&/6��+!�
"3�)2�1&,+�Ɯ+!&+$0�&+1,�� 1&,+ǽ��& %�")�
�2&++���11,+Ǿ���)"�!&+$�"5-"/1�,+�"3�)2�1&,+Ǿ�
described a number of barriers to the use of 
"3�)2�1&,+��+!�&+.2&/6Ǿ�&+ )2!&+$�#"�/�,#��"&+$�
'2!$"!Ǿ�0("-1& &0*���,21�3�)2"��+!�1%"�-,1"+1&�)�
for change, concern about time and money, and 
#/201/�1&,+�#/,*�-/"3&,20�"5-"/&"+ "0ǽ13  

�2 (&)6Ǿ�1%/,2$%,21�1%"�����-/, "00�6,2ȉ3"�
already addressed many of these issues. 
�2/&+$�1%"�question phase, you made sure 
that your needs were at the heart of the study 
�+!�1%�1�012!6�Ɯ+!&+$0�4,2)!��"�20"#2)Ǿ�

/")"3�+1Ǿ��+!�� 1&,+��)"ǽ��2/&+$�1%"�investigate phase, you gathered 
timely information by designing and implementing a realistic and 
*�+�$"��)"�012!6ǽ��+!�Ɯ+�))6Ǿ�!2/&+$�1%"�/"Ɲ" 1 phase, you fostered 
0%�/"!�2+!"/01�+!&+$��+!��26Ȓ&+�1%/,2$%� ,))��,/�1&3"��+�)60&0��+!�
!&0 200&,+ǽ��%/,2$%,21Ǿ�6,2��+!�6,2/�1"�*�4"/"�!&/" 1)6�&+3,)3"!�&+�
1%"�&+.2&/6�0,�1%�1�6,2�%�!�,4+"/0%&-�,3"/�1%"�-/, "00��+!�Ɯ+!&+$0�
and a deeper understanding of the meaning underlying the data. 

�%&0�Ɯ+�)�01"-Ǿ�improving, is really a continuation of the process of 
"+02/&+$�1%"�&+.2&/6�!&/" 1)6�&+#,/*0�6,2/�4,/(ǽ

Types of improvements

�%"�16-"0�,#� %�+$"0��+!�&*-/,3"*"+10�6,2�*�("�1,�6,2/�
educational experiences, or any other aspect of your work, will 
!"-"+!�,+�1%"�#, 20�,#�6,2/�&+.2&/6ǽ�	,/�"5�*-)"Ǿ�6,2�*�6�%�3"�
been concerned about how to better communicate the main 
message of your educational experience to participants. In this 

 �0"Ǿ�&*-/,3"*"+10�*&$%1�&+ )2!"��"&+$�*,/"�
explicit about the message in the educational 
0&$+�$"Ǿ�*�(&+$�02/"�� 1&3&16�#� &)&1�1,/0�/"-"�1�
the message at the beginning and end of the 
"5-"/&"+ "Ǿ�,/�0&*-)&#6&+$�,/�/"*,3&+$�,1%"/�
content that does not support the message. 
In another study, you might be more focused 
on how to adapt an existing educational 
"5-"/&"+ "�1,�"+$�$"���!&ƛ"/"+1��2!&"+ "Ǿ�02 %�
�0�-/"0 %,,)� %&)!/"+��+!�1%"&/�#�*&)&"0ǽ���0"!�
on your data, you might decide to include a 
0,+$Ǿ��!!���#2))Ȓ�,!6�� 1&3&16Ǿ�,/�&!"+1&#6�4�60�1,�
"+ ,2/�$"�-�/"+1��+!� �/"$&3"/�-�/1& &-�1&,+ǽ

Ȋ�3"/6�6"�/�4"�1"01�+"4�
"!2 �1&,+�)�� 1&3&1&"0�4&1%�
,2/�$2"010��1�1%"�� &"+ "+1"/�
NanoDays event. Based on 
1%"&/�#""!�� (��+!�,2/�����
-/, "00Ǿ�4"�1%"+�*,!&#6�
the educational messages 
and activities to improve 
engagement and learning.” 

�Ȓ��)&�� (0,+Ǿ�� &"+ "+1"/
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�#� ,2/0"Ǿ�����#, 20"!�,+�,1%"/��0-" 10�,#�6,2/�4,/(Ǿ��"6,+!�1%"�
!"3"),-*"+1�,#�"!2 �1&,+�)�"5-"/&"+ "0Ǿ�4&))�02$$"01�3"/6�!&ƛ"/"+1�
16-"0�,#�&*-/,3"*"+10��+!� %�+$"0ǽ��"$�/!)"00�,#�1%"�#, 20Ǿ�
%,4"3"/Ǿ�&1ȉ0� /&1& �)�1%�1�1%"� %�+$"0�%")-�1,�!&/" 1)6��!!/"00�1%"�
+""!0��+!�.2"01&,+0�1%�1�,/&$&+�))6�*,1&3�1"!�6,2/�&+.2&/6ǽ

Facilitating an  
improvement discussion

In many ways, identifying 
&*-/,3"*"+10��+!�� 1&,+�01"-0�&0�
1%"�*,01� /"�1&3"�-�/1�,#�1%"�����
-/, "00ǽ��)1%,2$%�&+.2&/6�!�1��
 �+�0,*"1&*"0�&+ )2!"�0-" &Ɯ �
&!"�0�#,/�&*-/,3"*"+10Ǿ�02 %��0�
4%"+�3&0&1,/0�*�("�02$$"01&,+0Ǿ�
,ƞ"+�6,2/�Ɯ+!&+$0�%&$%)&$%1�
�0-" 10�1%�1�+""!�1,��"�&*-/,3"!�4&1%,21�02$$"01&+$�1%"��"01�4�6�
to address these issues. In these cases, it’s up to you and your team 
to draw from your combined educational expertise and experience 
1,�!"1"/*&+"�1%"�*,01�"ƛ" 1&3"��+!�/"�)&01& � %�+$"0�6,2� �+�*�("�
��0"!�,+�4%�1�6,2�%�3"�)"�/+"!ǽ

�0�-�/1�,#�1%&0�-/, "00Ǿ�&1ȉ0�%")-#2)�1,�#� &)&1�1"��+�&*-/,3"*"+1�
!&0 200&,+�4&1%�6,2/�1"�*ǽ��%&0�!&0 200&,+�&0�0&*&)�/�1,�1%"�.2"01&,+�
brainstorm we described in Chapter 2. 

1. Find at least an hour when you and your team can meet.

Ǘǽ� �21)&+"�1%"�Ɯ+!&+$0�1%�1�1%"�$/,2-�&!"+1&Ɯ"!�!2/&+$�1%"�
/"Ɲ" 1�01�$"ǽ��1ȉ0�,(�6�&#�1"�*�*"*�"/0� ,+1&+2"�1,�!&0 200�
"5� 1)6�4%�1�6,2�!&!�Ɯ+!��1�1%&0�-,&+1ǽ��%&0�&0��))�-�/1�,#�1%"�

-/, "00�,#�!"3"),-&+$���0%�/"!�2+!"/01�+!&+$��+!�"+02/&+$�
1%�1�"� %�1"�*�*"*�"/�%�0��26Ȓ&+�#,/�1%"�,21 ,*"0�,#� 
the study.

ǘǽ� 	,/�"� %�Ɯ+!&+$�1%�1�6,2�,21)&+"!Ǿ��/�&+01,/*�
&*-)& �1&,+0��+!�-,00&�)"� %�+$"0ǽ��,2� �+�!,�1%&0�
as a group, with a notetaker capturing thoughts on a 
whiteboard or piece of paper, or you can start out by 
�/�&+01,/*&+$�&+!&3&!2�))6Ǿ�20&+$�01& (6�+,1"0ǽ

4. Help your team identify a few actionable changes or 
&*-/,3"*"+10�#/,*�1%"�)�/$"/��/�&+01,/*�)&01ǽ��*-%�0&7"�
at this point that the changes should be clearly supported 
�6�1%"�!�1�Ǿ�!&/" 1)6�/")"3�+1�1,�1%"�&002"0�6,2�&!"+1&Ɯ"!�
1%/,2$%�6,2/�����012!6Ǿ��+!�/"�)&01& ��+!�*�+�$"��)"�$&3"+�
6,2/��3�&)��)"�1&*"��+!�/"0,2/ "0ǽ

�, 2*"+1&+$��+!�0%�/&+$�6,2/�4,/(

�ƞ"/�&!"+1&#6&+$� %�+$"0��+!�
&*-/,3"*"+10Ǿ�&1ȉ0�1"*-1&+$�
1,�*,3"�,+�4&1%�6,2/�4,/(�
�+!�)"�3"�6,2/�2+Ɯ+&0%"!�
summary collecting dust 
&+��� ,/+"/ǽ��,4"3"/Ǿ�
documenting and sharing 
your study is a critical part 
,#�1%"�����-/, "00ǽ���(&+$�
a few moments to outline 
lessons learned fosters 
shared understanding within 

an IMprOveMenT 
DIscussIOn InvOlves: 

ǖǽ��21)&+&+$�Ɯ+!&+$0Ǿ

2. Brainstorming 
implications and 
improvements, and

ǘǽ��/&,/&1&7&+$�/"�)&01& Ǿ�
data-based action steps
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6,2/�1"�*��+!�%")-0�"+02/"�1%�1�012!6�Ɯ+!&+$0�1/�+0)�1"�&+1,�� 1&,+ǽ�
�, 2*"+1&+$��+!�0%�/&+$�6,2/�Ɯ+!&+$0��)0,�-/,3&!"0�6,2�4&1%�
something to look back on later and a way for others to learn from 
6,2/�4,/(ǽ�	&+�))6Ǿ�0%�/&+$�6,2/�/"02)10� �+�%")-�#,01"/��26Ȓ&+�#,/�
�!!&1&,+�)�&+.2&/6��+!�"3�)2�1&,+ǽ

�,-"#2))6Ǿ�6,2�%�3"��""+�2-!�1&+$�1%"�����02**�/6�#,/*��ƞ"/�"� %�
phase of your study. Take some time now to complete the improve 
0" 1&,+�,#�1%"�#,/*Ǿ�&+ )2!&+$�!"1�&)0���,21�1%"� %�+$"0�6,2�%�3"�
prioritized with your team and any recommendations for future 
-/,'" 10ǽ�ț�""��--"+!&5���#,/��+�"5�*-)"�,#��� ,*-)"1"!�02**�/6ǽȜ�
�%&0�&0��)0,���$,,!�1&*"�1,� �-12/"�,2101�+!&+$�.2"01&,+0�1%�1�*&$%1�
*,1&3�1"�#212/"�����012!&"0ǽ�� %"!2)"���*""1&+$�4&1%�6,2/�1"�*�
1,�/"3&"4��+!�Ɯ+�)&7"�1%"�02**�/6ǽ��ƞ"/4�/!0Ǿ�Ɯ+!��� ,+3"+&"+1�
4�6�1,�,/$�+&7"��+!�01,/"�6,2/�-�-"/��+!�")" 1/,+& �����*�1"/&�)0Ǿ�
&+ )2!&+$�1%"�Ɯ+�)�02**�/6��+!��+6�!�1��6,2� ,))" 1"!ǽ�

�)1%,2$%�1%"�����02**�/6�#,/*�&0���20"#2)�1,,)�#,/�!, 2*"+1&+$��+!�
summarizing your study, don’t limit yourself to the summary when 
1%&+(&+$� /"�1&3")6���,21�0%�/&+$�Ɯ+!&+$0�4&1%�,1%"/� ,))"�$2"0ǽ�
Other ways of sharing your work include informal presentations or 
�++,2+ "*"+10�!2/&+$�01�ƛ�*""1&+$0Ǿ�-,01"/0�!&0-)�6"!�&+�%�))4�60Ǿ�
("6�Ɯ+!&+$0�,21)&+"!�&+��+�"Ȓ*�&)Ǿ�02**�/&"0�0%�/"!�1%/,2$%�,+Ȓ)&+"�
newsletters or blogs, and presentations at conferences.

Continuing the inquiry cycle

�,+$/�12)�1&,+0Ǿ�6,2�%�3"�02  "00#2))6� ,+ )2!"!�6,2/�Ɯ/01�����
012!6Ȃ��0�4"�!&0 200��1�1%"��"$&++&+$�,#�1%&0�$2&!"Ǿ�-/,#"00&,+�)�
&+.2&/6��+!�)"�/+&+$��/"�,+$,&+$Ǿ� 6 )& �)�-/, "00"0ǽ��+!,2�1"!)6Ǿ�
�!!&1&,+�)�.2"01&,+0��/,0"�1%/,2$%,21�"� %�-%�0"�,#�1%"�&+.2&/6�
-/, "00�1%�1� �+�0"/3"��0�1%"�01�/1&+$�-,&+1�#,/���+"4�����012!6ǽ�
�+!�,#� ,2/0"Ǿ�.2"01&,+0�4&))� ,+1&+2"�1,��/&0"��0�6,2�!"3"),-�+"4�
"!2 �1&,+�)�"5-"/&"+ "0��+!�&!"+1&#6�+"4�4�60�1,�&*-/,3"�6,2/�
4,/(ǽ��+�0%,/1Ǿ�����&0�,+)6�1%"��"$&++&+$�,#��+�,+$,&+$�-/, "00��0�6,2�
�2&)!�6,2/�0(&))0��+!� �-� &16�1,� ,+!2 1�"3�)2�1&,+��+!�-/,#"00&,+�)�
&+.2&/6Ǿ�#,01"/���01/,+$� 2)12/"�,#�)"�/+&+$��+!� ,))��,/�1&,+�4&1%&+�
your department and your organization, and continue to become a 
*,/"�"ƛ" 1&3"�"!2 �1,/ǽ

Ȋ�1�4�0�"*-,4"/&+$�1,�04&1 %�1,�
the TBI process!”

�Ȓ��1"-%�+&"��,+$Ǿ�� &"+ "��20"2*�,#��&++"0,1�
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Improve  
tips and tricks
ș� �%"+�0%�/&+$�!�1���+!�Ɯ+!&+$0Ǿ�
remember to protect the rights and 
-/&3� 6�,#�012!6�-�/1& &-�+10ǽ��%"+"3"/�
possible, keep the identities of 
-�/1& &-�+10� ,+Ɯ!"+1&�)ǽ

ș� �,1��))�,#�6,2/�Ɯ+!&+$0�4&))�+" "00�/&)6�
1/�+0)�1"�&+1,�&*-/,3"*"+10�,/� %�+$"0ǽ�
�1ȉ0�".2�))6�&*-,/1�+1�1,�(+,4�4%�1�
is already working and should remain 
unchanged.

ș� ��("�02/"�1,�01,/"�6,2/�����02**�/6Ǿ�
data, and data collection materials 
together in a safe and secure location.  
��#"4�*&+21"0�,/$�+&7�1&,+�+,4�4&))�0�3"�
you time and hassle in the future.

Ȋ	,/���+,��60�(&1�!"3"),-*"+1Ǿ�1"�*Ȓ��0"!�
inquiry has been incredibly helpful. We’ve made 
 %�+$"0�1,�1%"�(&1���0"!�,+�#""!�� (�#/,*�
,2/�������"1�-�/1+"/0��+!�!�1�� ,))" 1"!�#/,*�
3&0&1,/0ǽ���/1+"/0�%�3"�02$$"01"!�1%&+$0�4"�
0%,2)!+ȉ1� %�+$"Ǿ�4%& %�&0��)0,�3�)2��)"ǽȋ

�Ȓ��"3&+��&))"6Ǿ�� &"+ "+1"/
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In 2012, the NISE Net decided to conduct a series 
of workshops to help informal science educators 
#� &)&1�1"�!&0 200&,+0�4&1%�3&0&1,/0���,21�1%"�
ethical and social implications of nanoscience 
and nanotechnology. Knowing this was going to 
be a new and challenging topic area for many 
educators, we wanted to prototype the workshop 
and make sure it would be useful and engaging for 
participants. 

One of our partner organizations agreed to host 
1%"�-/,1,16-"�4,/(0%,-��+!�1,�-/,3&!"�#""!�� (ǽ�
�"6,+!�1%"�"!2 �1&,+�01�ƛ��1�1%"�*20"2*Ǿ�4"�
�)0,�&+3&1"!�*�+�$"/0Ǿ�-/,'" 1��!3&0,/0Ǿ��+!�
-/,#"00&,+�)0�#/,*�0"3"/�)�,1%"/� %&)!/"+ȉ0�
*20"2*0��+!�0 &"+ "� "+1"/0ǽ��ƞ"/�/2++&+$�

1%"�4,/(0%,-Ǿ�4"�-�00"!�,21���0%,/1Ǿ�14,Ȓ-�$"�
.2"01&,++�&/"��+!��0("!�"� %�-�/1& &-�+1�1,�0%�/"�
their feedback on how the workshop had gone, 
how useful it might be for other institutions, and 
%,4�&1� ,2)!��"�&*-/,3"!ǽ��"�1%"+�20"!�1%"0"�
&+!&3&!2�)�/"0-,+0"0��0���01�/1&+$�-)� "�#,/���
group discussion with attendees.

�%"�#""!�� (�4"�/" "&3"!�%�!���%2$"�&*-� 1�
,+�1%"�Ɯ+�)�4,/(0%,-� ,+1"+1��+!�01/2 12/"ǽ�
For example, participants emphasized the 
importance of balancing the participatory and 
)" 12/"Ȓ��0"!�-,/1&,+0�,#�1%"�4,/(0%,-ǽ��1�4�0�
�)0,� )"�/�#/,*�1%"�#""!�� (�1%�1�0"3"/�)�� 1&3&1&"0�
4"/"�/"!2+!�+1��+!� ,2)!��"�01/"�*)&+"!ǽ�
&3"+�
that we were trying to introduce a number of 

interrelated ideas and skills, the feedback also 
helped us identify ways to more clearly orient 
workshop participants from the beginning.

�3"/�))Ǿ��)1%,2$%�4"�%�!�1/&"!���+2*�"/�,#�1%"�
4,/(0%,-�� 1&3&1&"0��+!�/"0,2/ "0�&+!&3&!2�))6Ǿ�
&1�4�0�3�)2��)"�1,�20"�1%"�1"�*Ȓ��0"!�&+.2&/6�
process to test the entire workshop and make 
&*-/,3"*"+10ǽ��1�1%"�"+!�,#�1%"�012!6Ǿ�4"�4/,1"���
�/&"#�/"-,/1�1,�!, 2*"+1�,2/�-/, "00��+!�Ɯ+!&+$0Ǿ�
4%& %�12/+"!�,21�1,��"�3"/6�20"#2)�#,/�%")-&+$�1,�
plan other NISE Net workshops and professional 
!"3"),-*"+1�� 1&3&1&"0ǽ

Developing a staff training workshop
Brad Herring, Museum of Life and Science

TBI in Action:
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�"�/+&+$���,21�-/,#"00&,+�)�&+.2&/6��+!�"3�)2�1&,+�&0���)&#"),+$�"+!"�3,/ǽ�
This guide only begins to scratch the surface of these complex and  
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TBI summary form
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summary Title
Team-Based Inquiry Summary Form
�"6� ,+1� 1Ǿ�"Ȓ*�&)
Summary date

This report is a brief summary of a team-based inquiry study (TBI) and is designed to document and share 
lessons learned.

1. Question
what we hoped to learn and why it was important
Include the following information in this section:
ș� �!2 �1&,+�)�"5-"/&"+ "�$,�)0Ǿ��2!&"+ "Ǿ�1,-& Ǿ��+!�!"0 /&-1&,+�ț&#��--)& ��)"Ȝ
ș� �2"01&,+ț0Ȝ�,2/�$/,2-�4�+1"!�1,��+04"/
ș� �%6�&1�4�0�&*-,/1�+1�1,��+04"/�1%,0"�.2"01&,+0

2. Investigate
how we answered our questions
Include the following information in this section:
ș� �1�/1��+!�"+!�!�1"0�,#�1%"�012!6
ș� �%,�4"� ,))" 1"!�!�1��#/,*
ș� �,4�4"� ,))" 1"!�!�1�
ș� �6-"0�,#�!�1��4"� ,))" 1"!
ș� �,4�4"��+�)67"!�1%"�!�1�
 
�11� %��+6�!�1�� ,))" 1&,+�1,,)0�,/�/")"3�+1�!, 2*"+10ǽ

ǘǽ��"Ɲ" 1
what we found out
Include the following information in this section:
ș� �2**�/6�,#�1%"�!�1��ț-,00&�)6�&+ )2!&+$�1��)"0�,/�$/�-%0Ȝ
ș� �%"�*,01�&*-,/1�+1�-�11"/+0��+!�Ɯ+!&+$0�1%�1�"*"/$"!

4. Improve
�,4�4"� %�+$"!�,2/�-/� 1& "
Include the following information in this section:
ș� �,4�,2/�$/,2-�/"0-,+!"!�,/�-)�+0�1,�/"0-,+!�1,�1%"�Ɯ+!&+$0
ș� �" ,**"+!�1&,+0�#,/�,1%"/0
ș� �!"�0�#,/�#212/"�����012!&"0



TBI summary form (example)
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Big fish, little fish
Team-Based Inquiry Summary Form
��/,+�
2"//"/,
July 26, 2012

This report is a brief summary of a team-based inquiry study (TBI) and is designed to document and share 
lessons learned.

1. Question
what we hoped to learn and why it was important
%LJ�)LVK��/LWWOH�)LVK�LV�D�SURJUDP�DLPHG�DW�HGXFDWLQJ�WKH�SXEOLF�DERXW�KRZ�ELRPDJQLÊFDWLRQ�RFFXUV�DQG�DIIHFWV�FHUWDLQ�HFRV\VWHPV�� 
:H�KRSH�SDUWLFLSDQWV�ZLOO�OHDUQ�DERXW�KRZ�FKHPLFDOV�VXFK�DV�''7�DQG�PHUFXU\�KDYH�FUHDWHG�ELJ�HQYLURQPHQWDO�LVVXHV�GXH�WR�
ELRPDJQLÊFDWLRQ�DQG�KRZ�QDQRSDUWLFOHV�PD\�DOVR�KDYH�QHJDWLYH�LPSOLFDWLRQV�IRU�FHUWDLQ�HFRV\VWHPV�

6HYHUDO�TXHVWLRQV�JXLGHG�RXU�WHDP�EDVHG�LQTXLU\�VWXG\�
À� 'R�YLVLWRUV�XQGHUVWDQG�ZKDW�ELRPDJQLÊFDWLRQ�LV"
À� 'R�YLVLWRUV�XQGHUVWDQG�WKH�GLIIHUHQFH�EHWZHHQ�ELRPDJQLÊFDWLRQ�DQG�ELRDFFXPXODWLRQ"
À� 'R�YLVLWRUV�XQGHUVWDQG�KRZ�WKLV�LV�QDQR"�
À� ,V�WKH�VFLHQFH�LQ�WKH�SURJUDP�FRUUHFW"
À� 'RHV�WKH�SURJUDP�ËRZ�ZHOO"

:H�ZDQWHG�WR�DQVZHU�WKHVH�TXHVWLRQV�LQ�RUGHU�WR�LPSURYH�WKH�ËRZ�RI�WKH�SURJUDP��PDNH�VXUH�ZH�ZHUH�FRPPXQLFDWLQJ�DFFXUDWH�
LQIRUPDWLRQ��DQG�LQIRUP�FKDQJHV�WR�WKH�SURJUDP�WR�EHWWHU�FRPPXQLFDWH�RXU�PDLQ�PHVVDJHV�

2. Investigate
how we answered our questions
:H�FROOHFWHG�GDWD�DQG�IHHGEDFN�IURP�H[SHUWV�DQG�YLVLWRUV�EHWZHHQ�-XO\�DQG�$XJXVW��������:H�KDG�RQH�PHPEHU�RI�RXU�SURMHFW�WHDP��
ZKR�LV�YHU\�IDPLOLDU�ZLWK�SURJUDPPLQJ��UHYLHZ�WKH�SURJUDP��7KH�SURJUDP�ZDV�DOVR�UHYLHZHG�E\�D�VFLHQWLVW�IURP�5LFH�8QLYHUVLW\�DQG�
RQH�IURP�WKH�8QLYHUVLW\�RI�+RXVWRQ�'RZQWRZQ��2XU�7%,�JURXS�WKHQ�GLVFXVVHG�WKHVH�VXJJHVWLRQV�DQG�FRPPHQWV�GXULQJ�D�SKRQH�FDOO�

,Q�$XJXVW��ZH�SURWRW\SHG�WKH�SURJUDP�RQ�WKH�PXVHXP�ËRRU�DQG�REVHUYHG�HLJKW�FKLOGUHQ��DJHV��·���\HDUV�ROG��DQG�ÊYH�DGXOWV��$W�WKH�
HQG�RI�HDFK�LQWHUDFWLRQ��ZH�DVNHG�WKH�FKLOGUHQ�DQG�SDUHQWV�WKH�IROORZLQJ�TXHVWLRQV��:DV�WKLV�DFWLYLW\�LQWHUHVWLQJ�IRU�\RX"�:KDW�GLG�\RX�
OHDUQ�IURP�WKLV�DFWLYLW\"�,V�WKHUH�DQ\WKLQJ�ZH�VKRXOG�FKDQJH"�:KDW�LV�ELRDFFXPXODWLRQ"�:KDW�LV�ELRPDJQLÊFDWLRQ"�,V�QDQR�VLOYHU�JRRG�
RU�EDG�IRU�XV"�$IWHUZDUGV��ZH�GLVFXVVHG�WKH�IHHGEDFN�DV�D�WHDP�DQG�LGHQWLÊHG�WKHPHV�

ǘǽ��"Ɲ" 1
what we found out
.H\�WKLQJV�WKDW�ZH�OHDUQHG�IURP�RXU�GDWD�FROOHFWLRQ�LQFOXGHG�
À� &KLOGUHQ��HYHQ�VRPH�\RXQJHU�WKDQ�ZH�KDG�H[SHFWHG��ZHUH�GUDZQ�LQWR�WKH�DFWLYLW\�E\�WKH�FRORUIXO�ÊVK�
À� &KLOGUHQ�XQGHUVWRRG�WKH�LGHD�RI�ELRDFFXPXODWLRQ�DQG�ELRPDJQLÊFDWLRQ�IURP�WKH�GHPRV�ZH�GLG�EXW�KDG�D�KDUG�WLPH�UHPHPEHULQJ� 
WKH�WHUPV�

À� 7KH�SURJUDP�OHG�VRPH�YLVLWRUV�WR�EHOLHYH�WKDW�QDQRVLOYHU�LV�MXVW�OLNH�''7�DQG�PHUFXU\�

4. Improve
�,4�4"� %�+$"!�,2/�-/� 1& "
%DVHG�RQ�RXU�ÊQGLQJV��ZH�FKDQJHG�WKH�LQWHQGHG�DJH�UDQJH�WR��·���LQVWHDG�RI��·����:H�DOVR�GHFLGHG�WR�LQFOXGH�D�FRQFOXVLRQ�VFULSW�
VR�WKDW�IDFLOLWDWRUV�FDQ�VWUHVV�WKDW�WKH�VFLHQWLÊF�VWXGLHV�DUH�QRW������FRQFOXVLYH�DERXW�ZKHWKHU�RU�QRW�QDQRVLOYHU�ELRDFFXPXODWHV�
ELRPDJQLÊHV�DQG�WKDW�QDQRWHFKQRORJ\�KDV�PDQ\�JUHDW�DSSOLFDWLRQV��:H�DOVR�DGGHG�SLFWXUHV�DQG�GHÊQLWLRQ�VKHHWV�IRU�WKH�SURJUDP�WR�
KHOS�YLVLWRUV�XQGHUVWDQG�ELRDFFXPXODWLRQ�DQG�ELRPDJQLÊFDWLRQ�

eX aMple



Question worksheet

Question worksheet
�/,'" 1��&1)"ǿ�

�!2 �1&,+�)�
,�)ț0Ȝ
�&01�1%"�$,�)0�,#�6,2/�"!2 �1&,+�)�"5-"/&"+ "ǽ

prioritizing Inquiry Questions
	&))�&+�1%"�1��)"��"),4�#,/�"� %�,#�1%"��/,�!�&+.2&/6�.2"01&,+0�1%�1�6,2��+!�6,2/�1"�*�%�3"��/�&+01,/*"!ǽ���0"!�,+�%,4�20"#2)Ǿ�� 1&,+��)"Ǿ��+!�#"�0&�)"�
"� %�.2"01&,+�&0Ǿ�!"1"/*&+"�4%"1%"/�&1�&0���%&$%Ǿ�*"!&2*Ǿ�,/�),4�-/&,/&16�#,/�6,2/�1"�*Ȓ��0"!�&+.2&/6�012!6ǽ

Inquiry question �%6�&0�1%&0�.2"01&,+�
&*-,/1�+1�1,�6,2/�1"�*Ȅ

What types of information 
would you need to answer 
1%&0�.2"01&,+�ț"ǽ$ǽǾ�3&0&1,/�
comments, program 
,�0"/3�1&,+0ȜȄ

What resources would 
you need to answer this 
.2"01&,+�ț"ǽ$ǽǾ�01�ƛǾ�1&*"Ǿ�
expertise, data collection 
#,/*0ȜȄ

What changes might 
you be able to make 
if you answered this 
.2"01&,+Ȅ

��0"!�,+��))�,#�
this, how high of 
a priority is this 
.2"01&,+Ȅ
�ʲ�&$%Ǿ��ʲ�"!&2*Ǿ�
�̡ �,4

h     M     l

h     M     l

h     M     l

h     M     l

Adapted from: Frechtling, J., & Sharp, L. (Eds.). (1997). �0"/Ȓ#/&"+!)6�%�+!�,,(�#,/�*&5"!�*"1%,!�"3�)2�1&,+0ǽ��"1/&"3"!�#/,*�http://www.nsf.gov/pubs/1997/nsf97153/start.htm
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Question worksheet (example)

Question worksheet
Project Title: +RUWRQ�6HQVHV�6RPHWKLQJ�6PDOO

�!2 �1&,+�)�
,�)ț0Ȝǿ
�&01�1%"�$,�)0�,#�6,2/�"!2 �1&,+�)�"5-"/&"+ "ǽ
&KLOGUHQ�DQG�SDUHQWV�ZLOO�EH�HQJDJHG�DQG�LQWHUHVWHG�LQ�WKH�SURJUDP�
&KLOGUHQ�DQG�SDUHQWV�ZLOO�EH�DZDUH�WKDW�VRPH�WKLQJV�DUH�WRR�VPDOO�WR�VHH�

prioritizing Inquiry Questions
	&))�&+�1%"�1��)"��"),4�#,/�"� %�,#�1%"��/,�!�&+.2&/6�.2"01&,+0�1%�1�6,2��+!�6,2/�1"�*�%�3"��/�&+01,/*"!ǽ���0"!�,+�%,4�20"#2)Ǿ�� 1&,+��)"Ǿ��+!�#"�0&�)"�
"� %�.2"01&,+�&0Ǿ�!"1"/*&+"�4%"1%"/�&1�&0���%&$%Ǿ�*"!&2*Ǿ�,/�),4�-/&,/&16�#,/�6,2/�1"�*Ȓ��0"!�&+.2&/6�012!6ǽ

Inquiry question �%6�&0�1%&0�.2"01&,+�
&*-,/1�+1�1,�6,2/�1"�*Ȅ

What types of information 
would you need to answer 
1%&0�.2"01&,+�ț"ǽ$ǽǾ�3&0&1,/�
comments, program 
,�0"/3�1&,+0ȜȄ

What resources would 
you need to answer this 
.2"01&,+�ț"ǽ$ǽǾ�01�ƛǾ�1&*"Ǿ�
expertise, data collection 
#,/*0ȜȄ

What changes might 
you be able to make 
if you answered this 
.2"01&,+Ȅ

��0"!�,+��))�,#�
this, how high of 
a priority is this 
.2"01&,+Ȅ
�ʲ�&$%Ǿ��ʲ�"!&2*Ǿ�
�̡ �,4

$UH�FKLOGUHQ�HQJDJHG�
through the whole 
SURJUDP"

7KLV�LV�RQH�RI�WKH�
HGXFDWLRQDO�JRDOV�

2EVHUYDWLRQV�RI�FKLOGUHQ��
parent or children 
IHHGEDFN

6WDII�REVHUYHU��
REVHUYDWLRQ�IRUP�DQG�
ZD\�RI�PHDVXULQJ�
engagement

'HFLGH�LI�WKLV�LV�D�
promising program h     M     l

$UH�FKLOGUHQ�DZDUH�WKDW�
some things are too 
VPDOO�WR�VHH"

7KLV�LV�RQH�RI�WKH�
HGXFDWLRQDO�JRDOV�

,QWHUYLHZV�ZLWK�FKLOGUHQ 6WDII�LQWHUYLHZHU���·���
minutes per child, an 
DJH�DSSURSULDWH�
LQWHUYLHZ

'HFLGH�LI�WKLV�LV�D�
promising program h     M     l

+RZ�FRXOG�WKH�SURJUDP�
EH�LPSURYHG�WR�EH�PRUH�
HQJDJLQJ"

We are interested in 
PDNLQJ�WKLV�SURJUDP�
PRUH�VXFFHVVIXO�

2EVHUYDWLRQV�RI�FKLOGUHQ��
parent or children 
IHHGEDFN��HGXFDWRU�
IHHGEDFN

6WDII�REVHUYHU��SDUHQW�RU�
FKLOG�LQWHUYLHZ�RU�VXUYH\��
UHËHFWLRQ�WLPH�ZLWK�
educator

,PSURYHPHQWV�WR�
EHWWHU�DFKLHYH�
educational goals h     M     l

:RXOG�D�GLIIHUHQW�ERRN�
EH�D�EHWWHU�ÊW�IRU�WKH�
SURJUDP"

$�GLIIHUHQW�ERRN�PLJKW�
be more engaging and 
better introduce the 
WRSLF�

&RPSDULVRQ�ZLWK�D�
GLIIHUHQW�VWRU\

Time to choose new 
ERRN�DQG�FUHDWH�QHZ�
SURJUDP�YHUVLRQ

3UREDEO\�QRWKLQJ��
VLQFH�ZH��KDYH�
DOUHDG\�FKRVHQ�WKH�
ERRN

h     M     l

Adapted from: Frechtling, J., & Sharp, L. (Eds.). (1997). �0"/Ȓ#/&"+!)6�%�+!�,,(�#,/�*&5"!�*"1%,!�"3�)2�1&,+0ǽ��"1/&"3"!�#/,*�http://www.nsf.gov/pubs/1997/nsf97153/start.htm
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Participant survey

NISE Network TBI Guide 51 Appendix E: Participant survey

	""!�� (��2/3"6
�")-�20�&*-/,3"�1%"�-/,$/�*�6,2�'201�0�4Ȃ
�)"�0"�1�("���#"4�*&+21"0�1,�0%�/"�6,2/�,-&+&,+0��"),4ǽ

ǖǽ��%�1�!&!�6,2�)&("�*,01���,21�1%&0�� 1&3&16Ȅ��%6�&0�1%�1Ȅ 
 
 
 

Ǘǽ��%�1��/"�0,*"�4�60�1%&0�� 1&3&16� ,2)!��"�&*-/,3"!Ȅ��%6�&0�1%�1Ȅ 
 
 
 

ǘǽ� �+�6,2/�,4+�4,/!0Ǿ�4%�1�4,2)!�6,2�0�6�1%&0�� 1&3&16�&0���,21Ȅ 
 
 
 

Ǚǽ��%�1�&0�6,2/��$"Ȅ� ǚǽ� �%�1�&0�6,2/�$"+!"/Ȅ

Ǜǽ��%,�!&!�6,2� ,*"�4&1%�1,�1%"�*20"2*�1,!�6�ț-)"�0"� %" (�,+"ȜȄ

� ˙� ���*�%"/"��),+"ǽ

� ˙� ���*�4&1%���0 %,,)�,/�1,2/�$/,2-ǽ

� ˙� ���*�%"/"�4&1%�#�*&)6�,/��+,1%"/�0, &�)�$/,2-�1%�1�&+ )2!"0� %&)!/"+ȡ6,21%��+!��!2)10ǽ

� ˙� ���*�%"/"�4&1%�#�*&)6�,/��+,1%"/�0, &�)�$/,2-�1%�1�&+ )2!"0��!2)10�,+)6ǽ

ǜǽ� �#�6,2��/"�3&0&1&+$�1%"�*20"2*�4&1%� %&)!/"+Ǿ�-)"�0"�&+!& �1"�1%"�+2*�"/�,#� %&)!/"+ȡ6,21%� 
&+�"� %�,#�1%"0"��$"�$/,2-0ǿ              under 2                2–5                6–8                9–12                13–17

Thank you for your time and feedback!
�"#,/"�6,2�)"�3"Ǿ�-)"�0"�/"12/+�6,2/� ,*-)"1"!�02/3"6�1,���01�ƛ�*"*�"/ǽ�

��������������ǿ��                                            ��������ǿ��                       ��������������������������ǿ��                                                ���
�����ȱǿ��                         



Participant survey

NISE Network TBI Guide 52 Appendix F: Participant survey (example)

	""!�� (��2/3"6
�")-�20�&*-/,3"�1%"�-/,$/�*�6,2�'201�0�4Ȃ
�)"�0"�1�("���#"4�*&+21"0�1,�0%�/"�6,2/�,-&+&,+0��"),4ǽ

ǖǽ��%�1�!&!�6,2�)&("�*,01���,21�1%&0�� 1&3&16Ȅ��%6�&0�1%�1Ȅ
 
,W�YLVXDOO\�GHPRQVWUDWHG�WKH�DPRXQW�RI�VXJDU�LQ�GULQNV��6XUSULVLQJ�DQG�LQWHUDFWLYH� 
 

Ǘǽ��%�1��/"�0,*"�4�60�1%&0�� 1&3&16� ,2)!��"�&*-/,3"!Ȅ��%6�&0�1%�1Ȅ
 
+DYH�PRUH�GHWDLOV�RQ�WKH�EDG�HIIHFWV�RI�D�KLJK�FDUE�LQWDNH� 
 

ǘǽ� �+�6,2/�,4+�4,/!0Ǿ�4%�1�4,2)!�6,2�0�6�1%&0�� 1&3&16�&0���,21Ȅ
 
,QIRUPDWLRQ�WR�PDNH�EHWWHU�FKRLFHV� 
 

Ǚǽ��%�1�&0�6,2/��$"Ȅ��64� ǚǽ� �%�1�&0�6,2/�$"+!"/Ȅ��F

Ǜǽ��%,�!&!�6,2� ,*"�4&1%�1,�1%"�*20"2*�1,!�6�ț-)"�0"� %" (�,+"ȜȄ

� ˙� ���*�%"/"��),+"ǽ

� ˙� ���*�4&1%���0 %,,)�,/�1,2/�$/,2-ǽ

� ˚� ���*�%"/"�4&1%�#�*&)6�,/��+,1%"/�0, &�)�$/,2-�1%�1�&+ )2!"0� %&)!/"+ȡ6,21%��+!��!2)10ǽ

� ˙� ���*�%"/"�4&1%�#�*&)6�,/��+,1%"/�0, &�)�$/,2-�1%�1�&+ )2!"0��!2)10�,+)6ǽ

ǜǽ� �#�6,2��/"�3&0&1&+$�1%"�*20"2*�4&1%� %&)!/"+Ǿ�-)"�0"�&+!& �1"�1%"�+2*�"/�,#� %&)!/"+ȡ6,21%� 
&+�"� %�,#�1%"0"��$"�$/,2-0ǿ              under 2        �      2–5          �     6–8                9–12                13–17

Thank you for your time and feedback!
�"#,/"�6,2�)"�3"Ǿ�-)"�0"�/"12/+�6,2/� ,*-)"1"!�02/3"6�1,���01�ƛ�*"*�"/ǽ�

��������������ǿ��                                            ��������ǿ��                       ��������������������������ǿ��                                                ���
�����ȱǿ��                         � � � ��������������/:�� � �������������� � � �����������6XJDU�	�VHQVHV������ � �����

eX aMple



Participant interview 

NISE Network TBI Guide 53 Appendix G: Participant interview

��/1& &-�+1��+1"/3&"4
�&Ǿ�*6�+�*"�&0��                    ǽ��,!�6�4"��/"��0(&+$�#,/�#""!�� (�1,�%")-�20�&*-/,3"�1%"�-/,$/�*�6,2�'201�0�4ǽ��,2/�/"0-,+0"0�
4&))��"� ,*-)"1")6��+,+6*,20ǽ��,�6,2�%�3"����/&"#�*,*"+1�1,�%")-�20�,21��6�1"))&+$�20�4%�1�6,2�1%&+(Ȅ�
ʳ&#�6"0Ǿ�-/, ""!ʴ��ʳ&#�+,Ǿ�"+!�4&1%ʴ�ȋ�,�-/,�)"*ǽ��+',6�1%"�/"01�,#�6,2/�3&0&1ǽȋ

ǖǽ��%�1�!&!�6,2�)&("�*,01���,21�1%&0�� 1&3&16Ȅ��%6�&0�1%�1Ȅ

 

� � ʳ-/,�"0ʴ��+61%&+$�")0"Ȅ���+�6,2�1"))�*"�*,/"���,21�1%�1Ȅ

 

Ǘǽ��%�1��/"�0,*"�4�60�1%&0�� 1&3&16� ,2)!��"�&*-/,3"!Ȅ��%6�&0�1%�1Ȅ

� ʳ-/,�"0ʴ��+61%&+$�")0"Ȅ���+�6,2�1"))�*"�*,/"���,21�1%�1Ȅ

ǘǽ� �+�6,2/�,4+�4,/!0Ǿ�4%�1�4,2)!�6,2�0�6�1%&0�� 1&3&16�&0���,21Ȅ

� ʳ-/,�"0ʴ��+61%&+$�")0"Ȅ���+�6,2�1"))�*"�*,/"���,21�1%�1Ȅ

 

Ǚǽ��,2)!�6,2�*&+!�1"))&+$�*"�%,4�,)!�6,2��/"Ȅ������ � ǚǽ��%�1�&0�6,2/�$"+!"/Ȅ��� 

Ǜǽ��%,��/"�6,2�3&0&1&+$�4&1%�1,!�6Ȅ�ʳ/"�!�/"0-,+0"0ʴ

� ˙� ���*�%"/"��),+"ǽ

� ˙� ���*�4&1%���0 %,,)�,/�1,2/�$/,2-ǽ

� ˙� ���*�%"/"�4&1%�#�*&)6�,/��+,1%"/�0, &�)�$/,2-�1%�1�&+ )2!"0� %&)!/"+ȡ6,21%��+!��!2)10.

� ˙� ���*�%"/"�4&1%�#�*&)6�,/��+,1%"/�0, &�)�$/,2-�1%�1�&+ )2!"0�adults only.

ǜǽ� ʳ�#�3&0&1&+$�4&1%� %&)!/"+ʴ��,2)!�6,2�1"))�*"�1%"�+2*�"/�,#� %&)!/"+ȡ6,21%�6,2��/"�3&0&1&+$�4&1%�&+�
"� %�,#�1%"0"��$"�$/,2-0ǿ����             under 2               2–5                6–8                9–12                13–17

Thank you for your time and feedback! Do you have any questions for me?

��������������ǿ��                                            ��������ǿ��                       ��������������������������ǿ��                                                ���
�����ȱǿ��                         



Participant interview (example)

NISE Network TBI Guide 54 Appendix H: Participant interview (example)

��/1& &-�+1��+1"/3&"4
�&Ǿ�*6�+�*"�&0��                    ǽ��,!�6�4"��/"��0(&+$�#,/�#""!�� (�1,�%")-�20�&*-/,3"�1%"�-/,$/�*�6,2�'201�0�4ǽ��,2/�/"0-,+0"0�
4&))��"� ,*-)"1")6��+,+6*,20ǽ��,�6,2�%�3"����/&"#�*,*"+1�1,�%")-�20�,21��6�1"))&+$�20�4%�1�6,2�1%&+(Ȅ�
ʳ&#�6"0Ǿ�-/, ""!ʴ��ʳ&#�+,Ǿ�"+!�4&1%ʴ�ȋ�,�-/,�)"*ǽ��+',6�1%"�/"01�,#�6,2/�3&0&1ǽȋ

ǖǽ��%�1�!&!�6,2�)&("�*,01���,21�1%&0�� 1&3&16Ȅ��%6�&0�1%�1Ȅ

%HLQJ�DERXW�WR�ZDWFK�P\�GDXJKWHU�WKLQN�WKURXJK�WKH�JDPH�DQG�ZDWFK�KHU�WKRXJKW�
SURFHVV��$QG�WKDW�VKH�FRXOG�PDNH�D�EUDFHOHW�WR�EULQJ�KRPH��,W�ZDV�LQWHUDFWLYH��

� � ʳ-/,�"0ʴ��+61%&+$�")0"Ȅ���+�6,2�1"))�*"�*,/"���,21�1%�1Ȅ

,W�KHOSV�PH�OHDUQ�DERXW�P\�GDXJKWHU�DQG�KRZ�D���\HDU�ROG�WKLQNV��$QG�VKH�KDG�IXQ�
PDNLQJ�WKH�EUDFHOHW�

Ǘǽ��%�1��/"�0,*"�4�60�1%&0�� 1&3&16� ,2)!��"�&*-/,3"!Ȅ��%6�&0�1%�1Ȅ

<RX�FRXOG�H[SODLQ�ZKDW�¼JUHHG\½�PHDQV�PRUH�

� ʳ-/,�"0ʴ��+61%&+$�")0"Ȅ���+�6,2�1"))�*"�*,/"���,21�1%�1Ȅ

,�WKLQN�VKH�LV�D�OLWWOH�\RXQJ�WR�XQGHUVWDQG�WKH�DFWLYLW\�

ǘǽ� �+�6,2/�,4+�4,/!0Ǿ�4%�1�4,2)!�6,2�0�6�1%&0�� 1&3&16�&0���,21Ȅ

,PSXOVH�FRQWURO

� ʳ-/,�"0ʴ��+61%&+$�")0"Ȅ���+�6,2�1"))�*"�*,/"���,21�1%�1Ȅ

,�ZRXOG�VD\�WKLV�DFWLYLW\�LV�DERXW�KRZ�NLGV�WKLQN�DQG�KRZ�WKH\�OHDUQ�WR�FRQWURO�WKHLU�
GHVLUHV�DQG�PDNH�FKRLFHV�

Ǚǽ��,2)!�6,2�*&+!�1"))&+$�*"�%,4�,)!�6,2��/"Ȅ��������� ǚǽ��%�1�&0�6,2/�$"+!"/Ȅ���M

Ǜǽ��%,��/"�6,2�3&0&1&+$�4&1%�1,!�6Ȅ�ʳ/"�!�/"0-,+0"0ʴ

� ˙� ���*�%"/"��),+"ǽ

� ˙� ���*�4&1%���0 %,,)�,/�1,2/�$/,2-ǽ

� ˚� ���*�%"/"�4&1%�#�*&)6�,/��+,1%"/�0, &�)�$/,2-�1%�1�&+ )2!"0� %&)!/"+ȡ6,21%��+!��!2)10.

� ˙� ���*�%"/"�4&1%�#�*&)6�,/��+,1%"/�0, &�)�$/,2-�1%�1�&+ )2!"0�adults only.

ǜǽ� ʳ�#�3&0&1&+$�4&1%� %&)!/"+ʴ��,2)!�6,2�1"))�*"�1%"�+2*�"/�,#� %&)!/"+ȡ6,21%�6,2��/"�3&0&1&+$�4&1%�&+�
"� %�,#�1%"0"��$"�$/,2-0ǿ����             under 2        ��     2–5                6–8                9–12                13–17

Thank you for your time and feedback! Do you have any questions for me?

��������������ǿ��                                            ��������ǿ��                       ��������������������������ǿ��                                                ���
�����ȱǿ��                         � � � �������������$'�� � �������������� � � �����������*UHHG\�0RQNH\������ � ������

eX aMple



Observation form

Observation form

NISE Network TBI Guide 55 Appendix I: Observation form 

No. of adults:                18–29                30–50                51+

�,ǽ�,#� %&)!/"+ȡ6,21%ǿ����            under 2                2–5                6–8                9–12                13–17


/,2-�0""*0�1,��"�ț &/ )"�,+"Ȝǿ� � � %,,)�,/�1,2/�$/,2-� � 	�*&)6�,/�#/&"+!�$/,2-

Observations 
�%�1�%�--"+"!�!2/&+$�1%"�-/,$/�*�ț!"0 /&-1&,+�,#�-�/1& &-�+1��+!�#� &)&1�1,/�1�)(��+!��"%�3&,/0ȜȄ


/,2-��%�/� 1"/&01& 0
Indicate the type of participant group and the number of group members in each age category.

�!2 �1&,+�)�
,�)ț0Ȝ
�&01�1%"�$,�)0�,#�6,2/�"!2 �1&,+�)�"5-"/&"+ "ǽ�

start time:                                 

end time:                                   

Total time:

��������������ǿ��                                            ��������ǿ��                       ��������������������������ǿ��                                                ���
�����ȱǿ��                         



NISE Network TBI Guide 56 Appendix I: Observation form 

�+6�,1%"/�/"Ɲ" 1&,+0�ț"ǽ$ǽǾ�,1%"/�01/�1"$&"0�1,�1/6Ǿ�&+1"/"01&+$�3&0&1,/� ,**"+10Ǿ�$/,2-�0-" &Ɯ �&002"0ȜȄ

	/,*�4%�1�6,2�,�0"/3"!Ǿ�4%�1���,21�1%"�-/,$/�*�didn’t work as well to support your educational goals?

�"Ɲ" 1&,+0�
	/,*�4%�1�6,2�,�0"/3"!Ǿ�4%�1���,21�1%"�-/,$/�*�worked well to support your educational goals?



Observation form (example)

Observation form

NISE Network TBI Guide 57 Appendix J: Observation form (example) 

start time:                                 

end time:                                   

Total time:
��������

�������� ��PLQ������VHF�

)DPLO\��WZR�DGXOW�DQG�WZR�NLGV��ZDONV�XS�WR�WDEOH�

$OO�PHPEHUV�ORRN�DW�VHLVPRJUDSK�RQ�L3DG��

$GXOW�PDOH�WDSV�WDEOH�WR�VHH�LI�UHFRUGLQJ�FKDQJHV��
ODXJKV�DQG�ORRNV�WRZDUGV�FKLOGUHQ��IHHOV�WH[WXUH�RI�WKH�
PDWHULDOV�WR�DWWDFK�WR�WKH�GHYLFH��

$GXOW�PDOH�FKRRVHV�WKH�EULFN�WR�DWWDFK��

%RWK�DGXOWV�ZDWFK�WKH�GHYLFH�PRYH�WKH�EULFN�DQG�ORRN�
WRZDUG�WKH�VHLVPRJUDSK��

(GXFDWRU�WXUQV�D�FUDQN�WKDW�PDNHV�WKH�GHYLFH�JR��

7KH�ZKROH�IDPLO\�ORRNV�LQWHQWO\�DW�WKH�UHFRUGLQJ��

$GXOW�PDOH�VD\V��¼/HWºV�JR�URXJK�RQ�URXJK�½

7KH�WZR�NLGV�DUH�ORRNLQJ�DW�DQ�H[KLELW�QHDUE\��

$GXOW�PDOH�KHOSV�FKDQJH�WKH�PDWHULDOV�RXW�VR�D�URXJK�
REMHFW�PRYHV�RQ�D�URXJK�VXUIDFH��

$GXOW�IHPDOH�VD\V��¼0RUH�VHYHUH�HDUWKTXDNHV�½�

(GXFDWRU�WXUQV�WKH�FUDQN�

.LGV�ORRNLQJ�EDFN�DQG�IRUWK�EHWZHHQ�WKH�UHFRUGLQJ�DQG�
DQ�H[KLELW�QHDUE\�

$OO�ORRN�DJDLQ�DW�WKH�UHFRUGLQJ���

)DPLO\�WDONV�DERXW�WKHLU�SHUVRQDO�H[SHULHQFH�LQ�DQ�
HDUWKTXDNH�ZLWK�WKH�HGXFDWRU��$GXOW�PDOH�VD\V��¼:H�DUH�
IURP�&DOLIRUQLD��VR�ZH�KDYH�EHHQ�LQ�HDUWKTXDNHV��7KH\�
>NLGV@�KDYHQºW�EHHQ�LQ�DQ\�ELJ�RQHV��ULJKW"½�

.LGV�QRG��PHQWLRQ�VRPH�OLWWOH�RQHV�WKH\�H[SHULHQFHG��
ZKHUH�WKH\�ZHUH��ZKDW�WKH\�GLG��

.LG�VD\V��¼:H�ZHUH�DW�VFKRRO�DQG�HYHU\WKLQJ�VWDUWHG�WR�
VKDNH�½

%RWK�DGXOWV�VWDUW�WR�WDON�DERXW�WKH�HDUWKTXDNH�LQ��������

No. of adults:                18–29        ��      30–50                51+

�,ǽ�,#� %&)!/"+ȡ6,21%ǿ����            under 2                2–5        �     6–8                9–12                13–17


/,2-�0""*0�1,��"�ț &/ )"�,+"Ȝǿ� � � %,,)�,/�1,2/�$/,2-� � 	�*&)6�,/�#/&"+!�$/,2-

/HDUQ�DERXW�DQG�H[SHULPHQW�ZLWK�WKH�VHLVPLF�SURFHVV

8VH�VFLHQWLÊF�WRROV��VHLVPRJUDSK��IRU�VWXG\LQJ�HDUWKTXDNHV�������������������

Observations 
�%�1�%�--"+"!�!2/&+$�1%"�-/,$/�*�ț!"0 /&-1&,+�,#�-�/1& &-�+1��+!�#� &)&1�1,/�1�)(��+!��"%�3&,/0ȜȄ


/,2-��%�/� 1"/&01& 0
Indicate the type of participant group and the number of group members in each age category.

�!2 �1&,+�)�
,�)ț0Ȝ
�&01�1%"�$,�)0�,#�6,2/�"!2 �1&,+�)�"5-"/&"+ "ǽ�

��������������ǿ��                                            ��������ǿ��                       ��������������������������ǿ��                                                ���
�����ȱǿ��                         � � � ��������������'6�� � �������������� � � �����������(DUWKTXDNHV������� � �����

eX aMple
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�+6�,1%"/�/"Ɲ" 1&,+0�ț"ǽ$ǽǾ�,1%"/�01/�1"$&"0�1,�1/6Ǿ�&+1"/"01&+$�3&0&1,/� ,**"+10Ǿ�$/,2-�0-" &Ɯ �&002"0ȜȄ

	/,*�4%�1�6,2�,�0"/3"!Ǿ�4%�1���,21�1%"�-/,$/�*�didn’t work as well to support your educational goals?

�"Ɲ" 1&,+0�
	/,*�4%�1�6,2�,�0"/3"!Ǿ�4%�1���,21�1%"�-/,$/�*�worked well to support your educational goals?

6LQFH�WKH�ZKROH�IDPLO\�ZDV�LQYROYHG��DW�OHDVW�WR�VRPH�GHJUHH��LQ�GLIIHUHQW�FRPSRQHQWV�RI�WKH�VFLHQWLÊF�SURFHVV�LQ�WHVWLQJ�
WKH�REMHFWV��WKLV�DFWLYLW\�VHHPHG�WR�ZRUN�ZHOO�

2QH�DGXOW�FKRVH�GLIIHUHQW�REMHFWV�ZLWK�YDU\LQJ�FKDUDFWHULVWLFV�WR�WU\�RXW�DQG�VHHPHG�V\VWHPDWLF�LQ�WHVWLQJ�WKHP��

7KH�RWKHU�DGXOW�PDGH�SUHGLFWLRQV�DERXW�WKH�VHLVPRJUDSKLF�PHDVXUHPHQW��VD\LQJ�WKDW�WKH�URXJK�WH[WXUHV�ZRXOG�FDXVH�D�
¼ELJJHU�HDUWKTXDNH�½�

6R��WRJHWKHU��WKH�DGXOWV�PDLQO\��WULHG�RXW�GLIIHUHQW�YDULDEOHV�DQG�K\SRWKHVL]HG�DERXW�RXWFRPHV��

$OO�PHPEHUV�GLG�ORRN�WR�WKH�L3DG�WR�VHH�WKH�UHFRUGLQJ�DQG�WHVWLQJ�RI�WKHLU�SUHGLFWLRQV��6R��WKH�SURJUDP�HQJDJHG�WKH�
HQWLUH�IDPLO\��

7KH\�VHHPHG�WR�XQGHUVWDQG�WKH�XVH�RI�WKH�VHLVPRJUDSK�DQG�HQJDJHG�LQ�VFLHQWLÊF�WKLQNLQJ��

3URJUDP�DSSHDUHG�WR�VXSSRUW�FRQWHQW�JRDOV�DQG�XVH�RI�WKH�WRRO��

7KH�NLGV�ORVW�LQWHUHVW�DW�YDULRXV�SRLQWV�DQG�VWDUWHG�WR�ORRN�DW�D�QHDUE\�H[KLELW��

3HUKDSV�KDYH�RWKHU�KDQGV�RQ�RSSRUWXQLWLHV�IRU�RWKHU�PHPEHUV�RI�WKH�IDPLO\¸HVSHFLDOO\�VR�\RXQJ�NLGV�FDQ�JHW�LQYROYHG��

0D\EH�LQVWHDG�RI�WKH�HGXFDWRU��D�YLVLWRU�FRXOG�WXUQ�WKH�FUDQN�WR�PDNH�WKH�GHYLFH�JR�

7KH�ZKROH�IDPLO\�EHFDPH�YHU\�HQJDJHG�WDONLQJ�DERXW�SHUVRQDO�H[SHULHQFHV�ZLWK�HDUWKTXDNHV��

0D\EH�LQFOXGH�LQIRUPDWLRQ�DERXW�NQRZQ�HDUWKTXDNHV�WR�FRQQHFW�WR�YLVLWRU�H[SHULHQFHV�

([DPSOHV�RI�VHLVPRJUDSKLF�UHFRUGLQJV�RI�SDVW�HDUWKTXDNHV�WR�VKRZ"



��1��/"Ɲ" 1&,+� %"�1�0%""1

��1���"Ɲ" 1&,+��%"�1��%""1

�0"�1%"�#,2/�01"-0�,21)&+"!��"),4�1,�#, 20�,+�1%"�-2/-,0"�,#�6,2/�1"�*Ȓ��0"!�&+.2&/6�ț���Ȝ�
012!6Ǿ�&**"/0"�6,2/0")3"0�&+�1%"�!�1�Ǿ��+!�*�("�0"+0"�,#�1%"�&+#,/*�1&,+�6,2� ,))" 1"!ǽ

ǖǽ��"0 /&�"��+!� )�/&#6ǿ�
�%"�#� &)&1�1,/�/"*&+!0�1%"�1"�*�,#�1%"�&+.2&/6��+!�!�1��!&0 200&,+�$,�)0ǽ��%"�$/,2-��0(0�
.2"01&,+0��0�+""!"!ǽ

Ǘǽ���0"/3"��+!�!&0 200ǿ�
�%"�$/,2-�0-"+!0�1&*"�/"3&"4&+$�1%"�!�1�ǽ��ƞ"/4�/!0Ǿ�"� %�1"�*�*"*�"/�*"+1&,+0�,+"�
2+&.2"�-&" "�,#�!�1��1%�1�%"�,/�0%"�#"")0�&0�-�/1& 2)�/)6�&+1"/"01&+$�,/�&*-,/1�+1ǽ

ǘǽ��**"/0"��+!�+,1& "ǿ�
�� %�1"�*�*"*�"/�02$$"010���2+&.2"�1%"*"�,/�-�11"/+�%"�,/�0%"�+,1& "0�&+�1%"�!�1��
/")�1"!�1,�1%"�$,�)�,#�1%"�!�1��/"Ɲ" 1&,+ǽ

4. categorize and explain: 
�ƞ"/�"5%�201&+$�-,1"+1&�)�1%"*"0Ǿ�1%"�1"�*�0,/10�1%"�!�1���6�1%"*"Ǿ� ,2+1&+$�1%"�+2*�"/�
of data points in each category and discussing possible explanations. 
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