Purdue Agriculture PK-12 Workshop

“Youth Assessment Strategies”
Hui-Hui Wang & Neil Knobloch

Sample of Evaluation Tools

Method Evaluation Tool Source Website
Observation | ResearchLink Visitor
Engagement Oregon http://informalscience.org/evaluation/ic-
Framework Museum of 000-000-010-
Interview ResearchlLink Visitor Science and 295/ResearchLink Summative
Interview Industry (OMSI)
Survey OMSI Visitor Survey

Observation

Microrobotics Visitor
Tracking and Timing

Interview Microrobotics Visitor Museum of http://informalscience.org/evaluation/ic-
Interview Science, Boston | 000-000-010-318/RoboBees Summative
Survey Microrobotics Visitor
Survey
Observation | PCOP Observation CaSTLBoys and | http://informalscience.org/evaluation/ic-

Observation | Science Teaching and Girls Club 000-000-009-
& Interview | Environment Rating Afterschool 608/Chemistry at the Space-
Scale Program Time Limit
SurveY Adult Survey Fight-Legged http://informalscience.org/evaluation/ic-
Interview Student Focus Group 000-000-010-

Interview

Encounters

252/Arachnids Final Evaluation



http://informalscience.org/evaluation/ic-000-000-010-295/ResearchLink_Summative
http://informalscience.org/evaluation/ic-000-000-010-295/ResearchLink_Summative
http://informalscience.org/evaluation/ic-000-000-010-295/ResearchLink_Summative
http://informalscience.org/evaluation/ic-000-000-010-318/RoboBees_Summative
http://informalscience.org/evaluation/ic-000-000-010-318/RoboBees_Summative
http://informalscience.org/evaluation/ic-000-000-009-608/Chemistry_at_the_Space-Time_Limit
http://informalscience.org/evaluation/ic-000-000-009-608/Chemistry_at_the_Space-Time_Limit
http://informalscience.org/evaluation/ic-000-000-009-608/Chemistry_at_the_Space-Time_Limit
http://informalscience.org/evaluation/ic-000-000-009-608/Chemistry_at_the_Space-Time_Limit
http://informalscience.org/evaluation/ic-000-000-010-252/Arachnids_Final_Evaluation
http://informalscience.org/evaluation/ic-000-000-010-252/Arachnids_Final_Evaluation
http://informalscience.org/evaluation/ic-000-000-010-252/Arachnids_Final_Evaluation

APPENDIX A. Visitor Engagement Framework

Behavior types and descriptions are adapted from Barriault’s Visitor Engagement Framework. Her
framework consists of seven discrete learning behaviors that occur as part of a visitor’s interaction with
an exhibit. The learning behaviors can be grouped into three categories (initiation, transition, and
breakthrough) that reflect increasing levels of engagement and depth of the learning experience. These
behaviors and levels were then adapted for this project to suit the nature of hands-on facilitated
learning experiences, rather than exhibit interactions. For this study, we also separated and added some
additional behaviors in the breakthrough category.

Engagement and Learning Behavior Description

Initiation Behaviors

When visitors demonstrate these learning behaviors, they are taking the first steps towards a meaningful
learning experience. Even though they are not yet completely involved in the experience, they are
gaining some level of information through the interaction which, in turn, could lead to more learning.
Above all else, visitors need to feel comfortable about committing themselves to engagement. Initiation
behaviors enable them to test the waters with minimum personal risk and provide an entry point into
further learning opportunities offered by the activity.

Watches the demonstration and/or others participating

1. Observes with expressed interest

Physically participates in activity, but at a minimum level or

2. Physically participates simply follows directions

Answers simple “engagement” question (e.g. yes or no?)

3. Answers simple question from staff or group member

Transition Behaviors

Smiles and outbursts of enjoyment along with repetition indicate that a level of comfort has been

achieved and that visitors are willing, and even eager, to engage more thoroughly. Regardless of
whether the activity is repeated in order to better understand it, to master the functions, or to observe
different outcomes, the net outcome is a more committed and motivated learning behavior.

Signs of enjoyment: smiling, laughter, verbal references
4. Positive emotional response (e.g. “this is fun/interesting”). Signs of eagerness to
participate; excited disposition; invites someone else over
to “try it”

Becomes more involved/engaged in activity (e.g. doing it
5. More engaged in activity more than once to achieve desired outcome, changes
variables to look for a different outcome)
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Engagement and Learning Behavior

activity, to the individual’s everyday life.

Description

Breakthrough Behaviors

Each of these behaviors acknowledges the relevance of the activity, and the learning gained from the

The learning behaviors in this category reflect a commitment on

the part of the visitor to gaining information and knowledge and to further exploring the ideas being
presented. Their interaction becomes a meaningful learning experience that takes full advantage of the
activity’s learning opportunities. It becomes evident that the visitor is making meaning, building their own
understanding of the concepts through prior knowledge, experience, and further inquiry.

6. Refers to past experiences

Makes connections with past experiences (e.g. “I saw that
in a book and learned...”, “This is like the exhibit over there
on renewable energy...,”)

7. Verbalizes connections

Makes connections with what they are observing (e.g. “Oh |
see, this one is bigger so it gathers more energy...”)

8. Seeks information

Asks questions to staff or visiting group about the
topic/activity

Reads signage

9. Shares information

Shares information (prompted or not) with staff or group
members about topic or activity (e.g. explaining a theory,
what they learned or observed, how to do an activity)

10. Deeply engaged and involved

Concentration and motivation are obvious; length of
interaction significant; outcome or result of activity
important, exploratory actions such as repeating the
activity several times or significant discussion

© 2014 Oregon Museum of Science and Industry
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APPENDIX B. ResearchLink Observation Sheet

Activity:

Observer:

Date:

Age: Youth: 8-11 12-14 15-17
Adult: 18-29 30-50 51-65 65+

Gender:

M

F

Unsure

Time Spent: min:

sec

learning behavior v

notes

Observes

Physically participates

Answers simple question

Positive emotional
response

More engaged in activity

Refers to past experiences

Verbalizes connections

Seeks information

Shares information

Deeply engaged and
involved

Other notes:

© 2014 Oregon Museum of Science and Industry

Sheet #

Entered:

Checked:
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APPENDIX C. ResearchLink Visitor Interview/Survey Instrument

To be filled out by the data collector

Survey# Date Gender Respondent: M F  Approx. Age Respondent: 18-29 30-50 51-65 65+
Group Composition: Alone Group

Number in group: Adults ___ Middle/High School __ Elementary School ___ Pre-school __Infants

Hi, my name is , and | work for OMSI. We are currently trying to improve the demonstrations you just saw. We

would very much appreciate you taking the time to talk with us about you and your group’s experience with it. Nobody will see your
responses. It’s anonymous. Your participation in this survey is totally up to you and you can stop answer questions at any time or decide not to
answer any questions you don’t feel like answering. Would you like to participate in the survey today? Yes_ No____ (Data Collector:
Thank and move on.)

Great! Then just to let you know this should take no more than 5 minutes. | will first ask you a couple of questions about your experience and
then | will give you a ratings sheet to complete by yourself. We do it in two parts because we find it is the quickest and easiest way for our
visitors to participate.

While you do this, we can stay and talk here or | can walk with you as you explore other parts of the museum. Sound good? Any questions for
me?

Interview Questions

1.  What was the most interesting or exciting thing you did or discovered during the demonstrations? [If they answer
for their child, probe for them as an adult as well.]

2. How would you describe this demonstration(s) to a friend or relative? What would you say it was about? [Answer
should be from the adult]

3. Was there anything new you learned that you didn’t know before? [If they answer for their child, probe for them as
an adult as well.]

4. [If educators] How, if at all, has this experience been valuable for you? /[If scientists] How, if at all, has it been
valuable having a SCIENTISTS or EXPERT here to interact with you (and your family)?

Thank you! Here is the rating form for you to complete. It should take 1-2 minutes. If you have any
guestions, | am right here.
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ms. How can we improve?

Everyday Encounters with Science

Please circle what best describes your experiences at this OMSI activity. Please be candid and
honest. We are trying to get an accurate idea of what our visitors enjoy seeing and learning about.

Great Good OK Fair Poor
5 4 3 2 1
1. Activity was
Fun 5 4 3 2 1
Clear 5 4 3 2 1
Good topic 5 4 3 2 1

2. My (my group’s) interest in this research area
Before 5 4 3 2 1
After 5 4 3 2 1
3. My (my group’s) understanding of this research area
Before 5 4 3 2 1
After 5 4 3 2 1

4. Were you aware the research you heard about is local? O Yes [ No O Not Sure
5A. This experience added value to my visit today? 0 Yes [0 No O Not Sure

5B. This experience made me want visit OMSI again? [0 Yes [0 No O Not Sure

Strongly Agree Neutral Disagree Strongly
agree disagree
5 4 3 2 1

6. Because of this activity
| (my group) want(s) to know more 5 4 3 2 1
about this research area

| (my group) want(s) to know more 5 4 3 2 1
about local or personal
applications of this research

I (my group) want(s) to know more 5 4 3 2 1
about the local scientists working
in this research area
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About you (optional)
7. How often do you come to OMSI?

[ First time visitor

] Rarely (every few years)

] Occasionally (1-3 times per year)
1 Regularly (4 or more times a year)

9. How interested are you personally in
science?

[l Not interested
Somewhat interested

Neutral

Interested

O odod

Very interested

Anything else?

8. Are you an OMSI member?

]l Yes
1 No
[l Not sure

10. Have you ever worked in a science,
engineering, or technology related field?
L1 Yes
1 No
[] Notsure

11. Any additional thoughts or comments you would like to share about this program?

THANK YOU FOR YOUR TIME. HAVE A GREAT DAY!

© 2014 Oregon Museum of Science and Industry
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APPENDIX E. Frequency and Examples of Observed Behaviors

0,
ENGAGEMENT AND LEARNING BEHAVIORS #'o'f A ‘.)f OBSERVED EXAMPLE OF BEHAVIOR*
visitors | visitors

INITIATION BEHAVIORS

Observes: Watches the demonstration and/or 75 91% Observes the facilitator and computer screen
others participating with expressed interest ? during the demonstration.

Physically Participates: Physically participates
in activity, but at a minimum level or simply 66 80%
follows directions

Covers solar panels with hands, using hairdryer
and air can as instructed

Answers simple question: Answers simple Answers a couple simple questions the
“engagement” questions from staff or group 56 68% facilitator asked such as which panel to cover
member or heat
Total demonstrating at least one initiation behavior 81 99%
A O B A O

Positive emotional response: Signs of

Smiles, says “Wow!” and after spraying panel

enjoyment: smiling, laughter, verbal 50 61% THeS, | i !
with air can she raises hands in excitement

references

More engaged in activity: Becomes more
involved such as doing it more than once or 34 41%
changing variables

Tries a second activity, places ice on top of
solar panel

Total demonstrating at least one transition behavior 59 72%

BREAKTHROUGH BEHAVIORS

Seeks information: Asks questions to staff or

Asks question to facilitator “I don’t understand

visiting group about the topic/activity or 24 29%
how the load increases”

reads signage

Verbalizes connections within the activity:

When asked why panel output dropped she

Makes con.nections about the concepts they 21 26% says “It doesn’t get sunlight”

are observing

Shares information: shares with staff or 15 18% Explains to companion and assists her as she
group members about topic or activity operates tablet computer

Refers to past experiences: Makes 3 10% Says “we did something similar in Chemistry
connections with past personal experiences class”

Deeply engaged and involved: Concentration
and motivation are obvious; length of
interaction significant; outcome or result of
activity important, exploratory actions such as
repeating the activity several times or
significant discussion

Extended discussion with facilitator, “how well
18 22% do these roofs work in Portland? It seems
Portland would be the perfect place...”

Total demonstrating at least one breakthrough behavior 17 57%

*These examples are drawn from actual observations collected during the study
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APPENDIX A: TRACKING AND TIMING

Microrobotics Takes Flight Summative Evaluation
Visitor Tracking and Timing

Visitor Information

#AdultF #AdultM___ #>8ChildF__ #>8 ChildM ___
Group type:

0 Adults only O Adults and kids

Did the group visit:

O Intro Section O Brain Lab

OoOoooo

Used hearphone

Discussed with group members
Watched intro video (right side)
Watched spin browser video (left side)
Turned spin browser wheel (left side)

O Successful combo present at start

O Used hearphone

[0 Used audio screen readout (large
square button)

O Discussed with group members

[0 Tested any sensors or batteries
O Found one successful combination
O Found two successful combinations

O BodylLab
O Used hearphone
O Discussed with group members
O Watched video
O Lifted simple pop-up
O Lifted complex pop-up (with lever)

O Focus visitor (if applicable):

O Colony Lab
O Discussed with group members
O Completed activity
[0 Retries activity after completing
Number of times group completes activity:

Other Notes (who used the different components, conversations between visitors, questions
about vocabulary/instructions, misuse of exhibits):
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APPENDIX B: VISITOR INTERVIEWS

Microrobotics Takes Flight Summative Evaluation
Visitor Interview

1. What are the ages and genders of your group members?
Group Member Age Gender
1

nniblwinN

6
Other group members:

2. What did you find most interesting about the exhibit?

3. What do you think the Museum was trying to have you learn about in this exhibit? [Probe]: Is there
anything else you think the Museum was trying to have you learn about here?

3. What, if anything, did you learn that you did not know before? [Probe]: Did you learn anything else
that you did not know before?

4. Did you do anything in this exhibit like what an engineer does? If so, what was that?

5. Think about a team of researchers trying to create tiny flying robots. Can you talk in general about the
process the researchers might go through to make those robots? [Probe: Who might work on this
project? What challenges might they face? How might they go about solving those challenges?] [Note:

Please write down or circle any probes you use.]

6. What are two things you think the RoboBee could be used for?

7. Would you characterize your background in engineering OR science as low, medium, or high?

[ JLow [ ]Medium [ _JHigh (Visitor: )
Other visitors:

[ JLow [ ]Medium [ _JHigh (Visitor: )
[ Jlow [ ]Medium [ _JHigh (Visitor: )
[ JLow [ ]Medium [ JHigh (Visitor: )

7a. If Medium or High, please describe:

[Hand them the survey, let them fill it out, then take it back and look at Q1]
8. | see you marked [number] for question 1. Can you tell me why you chose that rating?

9. Is there anything else you’d like to add?
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Microrobotics Takes Flight Summative Evaluation
Non-Visitor Interview

1. Have you and group members looked at this exhibition about RoboBees before?
___YES ___ NO = [Ifyes:] “Thanks, have a great day!”

2. [If no, continue with the interview]: What are the ages and genders of your group members?

Group Member Age

Gender

1

ubhlwIN

6

Other group members:

3. Think about a team of researchers trying to create tiny flying robots. Can you talk in general about the
process the researchers might go through to make those robots? [Probe: Who might work on this
project? What challenges might they face? How might they go about solving those challenges?] [Note:

Please write or circle any probes you use.]

4. Would you characterize your background in engineering OR science as low, medium, or high?

[ JLow [ ]Medium [ _JHigh (Visitor:
Other visitors:

[ JLow [ ]Medium [ _JHigh (Visitor:
[ JLow [ ]Medium [ _JHigh (Visitor:
[ JLow [ ]Medium [ _JHigh (Visitor:

4a. If Medium or High, please describe:
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APPENDIX C: VISITOR SURVEYS

Microrobotics Takes Flight Summative Evaluation
Visitor Survey

1. Please rate your agreement with the following statement:
Strongly disagree Strongly agree

The RoboBees project is finished. 1 2 3 4 5

2. Had you heard of the RoboBees project at Harvard University before today? [ ]Yes [ |No

3. Please rate your level of agreement with the following statements before and after using the
RoboBees exhibit today.

When answering the questions, please answer them about researchers and engineers in general,
not just the ones working on the RoboBees project.

BEFORE using the RoboBees AFTER using the RoboBees
exhibit exhibit
Strongly Strongly agree | Strongly Strongly agree
disagree disagree
| know what engineers do. 1 2 3 4 5 1 2 3 4
| know how engllneerlng can be 1 5 3 4 5 1 ) 3 4
used to help society.
| know how engineering is different 1 5 3 4 5 1 ) 3 4
from science.
| am interested in engineering. 1 2 3 4 5 1 2 3 4

| know about some of the
challenges researchers face when 1 2 3 4 5 1 2 3 4
building tiny flying robots.
| know about some of the
strategies researchers use to 1 2 3 4 5 1 2 3 4
overcome these challenges.
Research teams may need to
develop innovative methods to 1 2 3 4 5 1 2 3 4
solve new research challenges.
Researchers may need to break
into specialized teams to solve 1 2 3 4 5 1 2 3 4
large research problems.
Research projects involve diverse
groups of people encompassing a 1 2 3 4 5 1 2 3 4
range of specialties and expertise.
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Microrobotics Takes Flight Summative Evaluation
Non-Visitor Survey

1. Had you heard of the RoboBees project at Harvard University before today? [ ]Yes [ ]No

2. Please rate your level of agreement with the following statements.

Strongly disagree Strongly agree

| know what engineers do. 1 2 3 4 5
I kn'ow how engineering can be used to help 1 5 3 4 5
society.
| know how engineering is different from science. 1 2 3 4 5
| am interested in engineering. 1 2 3 4 5
| know about some of the challenges researchers 1 5 3 4 5
face when building tiny flying robots.
| know about some of the strategies researchers 1 5 3 4 5
use to overcome these challenges.
Research teams may need to develop innovative

1 2 3 4 5
methods to solve new research challenges.
Researchers may need to break into specialized 1 ) 3 4 5
teams to solve large research problems.
Research projects involve diverse groups of
people encompassing a range of specialties and 1 2 3 4 5
expertise.
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APPENDIX D: SUPPLEMENTARY DATA

TABLE 8. Post Group Responses to Question 1, “What was most interesting to you about the
exhibit?” (N=41).

Number of

Code Groups Example
The RoboBee’s small size was 13 [M1, 56]: Amazing how they can make
interesting something that small...

o~ [M2, 10]: The game and the popups and video.
\TVZ?egii?;fsléﬁatures Cif 2 G 10 [M1, 13]: The game. Liked how it has a model

9 of one [RoboBee model].
| didn't know the RoboBees project 9 [M2, 81]: What | found interesting was | had no
existed idea such a project was underway.
What the RoboBee will do (fly, be 8 [F1, 52]: Little RoboBee is incredible...the fact
independent, etc.) was interesting that it can fly.
The RopoBees team is developing [F1, 32]: The fine tuning. Which sensors to put
innovative methods to solve 6 on
research challenges '
RoboBee technology could be used . [ )
for many different applications in the 6 L4, 12],' R purposes military stuif. [F1, 63[;
future Why we're doing it.
Gen?ral th_oughts ?bOUt RoboBees, 4 M1, 63]: Demonstrate how research is done.
e.g. "How it works
I'm an engineer or technical berson 4 [M1, 24]: ...l1 was a math kid, so having it
g P explained this way made things easier for me.
[F1, 47]: ...But to be honest | would like to see
Asks questions about purpose or 3 the purpose or use of the technology. Maybe |
effects didn't see it. It's hard to build, but what's its
purpose?

) GBI U ) (S eIl 3 [M1, 24]: As | said, didn't look much.
read much
Thgz technolo_glcal adyances of the 5 [M1, 64]: The innovation.
project were interesting
Watching a group member use the 2 [F1, 67]: Watching him do it.
exhibit was interesting
Bees, colony collapse, or pollination 1 [M1, 10]: ...Bees are dying because of... |
was interesting forget
There are women working on the 1 [F1, 62]: ...Females involved in it, not male
RoboBees project dominated.
...but the project is not yet finished 1 [F1, 62]: The fact that | never knew RoboBees

existed. Not here yet, but coming.
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Summative Evaluation: CaSTL Boys and Girls Club Afterschool Program
CCI-ISE Supplement (NSF 12-056)
CHE-1243593, supplement to CHE-0802913, CaSTL

17

Write Actual Time Here>

Observation Category

5 min

10 min
15 min
20 min
25 min
30 min
35 min.
40 min
45 min
50 min
55 min
60 min

‘ Type of Classroom Involvement by Students
Class Listening to Teacher

Group Listening to Teacher

Individual Listening to Teacher
Student(s) Presenting to Class
Student(s) Asking Questions
Student(s) Answering Questions

Student(s) Using Kinesthetic
Movement
Class Discussion w/ Teacher

Group Discussion w/ Teacher

Individual Discussion w/Teacher

Students Discussion w/ Students
Students Working Independently
Students Working In Groups
Students Reading Aloud
Students Reading Silently
Students Writing

Students Taking an Exam
Memorization/ Comprehension
Skills/Procedures

Concepts

Relational Knowledge

Not applicable
\ Level of Student Engagement (% of Students Engaged)
Low (0%-33%)
Moderate  (34%-66%)
High (67%-100%)

' Tools Used in Classroom

Audio/visual media

Manipulatives

Pictures

Realia (real objects)
Textbooks
Worksheets

Other:

Not applicable

\ Strategies Used by Teachers

Administrative tasks/prep work

Classroom management

Context/orienting students

Explaining

Formative assessment

Graphic organizers/ visuals




Kinesthetic movement

Summative Evaluation: CaSTL Boys and Girls Club Afterschool Program
CCI-ISE Supplement (NSF 12-056)
CHE-1243593, supplement to CHE-0802913, CaSTL
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Lecture

Listening/checking work

Modeling/demonstrating/think
aloud

Positive reinforcement

Questions: Higher order

Questions: Lower order

Random selection

Reading aloud

Rephrasing

Review

Other:




Summative Evaluation: CaSTL Boys and Girls Club Afterschool Program

CCI-ISE Supplement (NSF 12-056)
CHE-1243593, supplement to CHE-0802913, CaSTL

7
Table 1
Averages for PCOP Variables: Front-End and Formative Evaluations
F Formative Evaluations Average
Observation Category ]Ezl(llt- (December-May) (all
Eval.1 | Eval.2 | Eval.3 | Eval. 4 | formative)
Type of Classroom Involvement by Students
Student(s) Asking Questions 0.00 0.58 0.33 0.00 0.00 0.18
Student(s) Answering 000 | 089 | 069 | 086 | 081 0.65
Questions
Group Discussion w/ Teacher 0.00 0.32 0.47 0.08 0.33 0.24
Individual Discussion 000 | 055 | 065 | 064 | 0.56 0.48
w/Teacher
Students Discussion w/ 0.00 | 0.1 0.06 | 025 0.25 0.13
Students
Students Working 085 | 04l 0.53 0.33 0.36 0.49
Independently
Students Working In Groups 0.00 0.07 0.47 0.25 0.11 0.18

Intended Level of Task ‘ ‘ ‘

Concepts | 000 | 058 | 088 | 081 | 094 | 064
Engagement Level ‘ ‘ ‘ ‘
Tools Used in Classroom ‘
Manipulatives 0.00 0.00 0.52 0.00 0.00 0.10
Pictures 0.00 0.45 0.00 0.00 0.06 0.10
Realia (real objects) 0.00 0.15 0.28 0.33 0.69 0.29

Strategies Used by Teachers

Context/orienting students 0.37 0.64 0.94 0.53 0.61 0.62
Explaining 0.00 0.51 0.65 0.39 0.58 0.43
Listening/checking work 0.07 0.85 0.76 0.75 0.44 0.57
ngjghng/ demonstrating/think |~ 55 | ¢ 5 0.76 0.58 0.53 0.51
Rephrasing 0.00 0.51 0.42 0.69 0.78 0.48
Review 0.00 0.11 0.31 0.36 0.67 0.29




Summative Evaluation: CaSTL Boys and Girls Club Afterschool Program

CCI-ISE Supplement (NSF 12-056)

CHE-1243593, supplement to CHE-0802913, CaSTL
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Appendix B
Science Teaching and Environment Rating Scale

Chalufour, I. Worth, K. & Clark-Chiarelli, N. (2003). Science teaching and environment rating

scale. Unpublished manuscript.
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Appendix C: Seminar focus group script

Student Focus Group Questions
1. What do you like best about the course?

2. What do you like least and what could be improved?

3. How do you feel this class has increased your knowledge of science communication?

4. Has teaching this after-school clubs affected your understanding of the curriculum material?
a. Ifyes, how so?

How has this course (and the after-school clubs) influenced your future goals in science?

o w

How has this course (and the after-school clubs) influenced your future career goals?

From your experience with the after-school clubs, what would say is important for scientists to

know about science outreach?

8. Now that you’ve spent a semester with your after school clubs, what skills do you wish you had
before you had started with the clubs?

9. Do you have any ideas of other outlets for science outreach that could be used in the class in the
future?

10. After your experience with the after-school clubs, how will you do science differently now?

Should time allow:

11. What worked well with your after-school clubs this semester?

12. What challenges have you confronted with your after-school clubs?

13. How have you been able to address those challenges?

14. Would you change anything with your after-school clubs this year? If so, what would you
change?
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