Measuring the impact of STEM
learning in afterschool
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Learning: An Ecological Approach

+ A process that happens over time and across setting

Research+Practice Collaboratory. 2015.



Learning: An Ecological Approach

+ A process that happens over time and across setting

+ A process that involves identity development
+ “|l want to do this”
+ “l can do this”
+ “This matters to me, my future, my community”

+ A process mediated by cultural resources
+ Language
+ Norms for social interaction
(e.g, group versus individual; verbal versus non-verbal,
etc.)
+ Societal values and labels that communicate what
IS Important; who is good at what, etc. m




Measuring Impacts

of STEM Afterschool

+ MOST COMMON: Learning is an outcome
+ Interest, attitudes, and motivations to do STEM
+ STEM career awareness

+ Surveys measuring short term pre/post changes

+ NEW APPROACHES: Learning is a process
+ Documenting over time
+ Making connections across settings

+ Situates the afterschool experience as an important
contributor to longer-term processes m



NEW ***Measuring Impacts*** NEW

of STEM Afterschool

+ ACTIVATED LEARNING (Kevin Crowley, U Pittsburgh)
+ CONNECTED LEARNING (Vera Michalchik, Stanford U)

+ LONGITUDINAL VIEWS (Robert Tai, U Virginia)



Research+Practice Collaboratory

+ Develop R+P Tools and Tools for R+P
+ Create R+P Conversations and Exchanges

+ Build and Study Research-Practice
Partnerships (RPPs)

researchandpractice.org

>
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Science Learning Activation

ACTIVATION LAB

What positions youth
for success In science/STEM?

How can we activate children’s interest and
curious minds in ways that ignite persistent
engagement in science learning and inquiry?



NING

SCIENCE LEAR

ACTIVATION LAB

Tracking what changes...

within and
across STEM
learning settings




ACTIVATION LAB

Tracking what predicts...

Science (STEM) learning activation =

A composition of dispositions, skills, and knowledge
that enables success in proximal science (STEM)
learning experiences.

STEM Literacy

critical thinking,
evidence based
decision makers,
engaged citizens

Activation

Scientist/ Engineer

Other STEM Career

Other Career



SCIENCE LEARNING

ACTIVATION LAB

What is Activation? The positive feedback loop between

activation and success
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Activation

Fascination

Values

Competency Beliefs

Scientific Sensemaking

Success

Choice

Learning

Engagement

Perceived Success
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ACTIVATION LAB

Sclence Activation Dimensions

o Fascination with natural and physical phenomena.

A person’s emotional and cognitive attachment with science
topics and tasks.

o Values science. The degree to which a person values
science, including the knowledge learned in science, the
ways of reasoning used in science, and the role that science
plays in families and communities.

o Competency Beliefs. The extent to which a person
believes that s/he is good at science.

o Scientific Sensemaking. The degree to which a person
engages with science learning as a sensemaking activity.
Sub-dimensions include: questions, experiment, evidence,
explanation, and nature of science.



ACTIVATION LAB

Success Dimensions

o Choice. Choosing to participate in the next science learning
opportunity (e.g. camp, museum visit, watching a science
program).

o Engagement. Includes affective, behavioral, and cognitive
components (e.qg. excited about materials, doing the science
activities at hand, and thinking about science ideas).

o Perceived Success. Feeling successful in completing

science learning tasks in absolute and relative terms.

o Learning. Achieving the learning goals for a particular

science experience.



ACTIVATION LAB

What the research says...

o Activation is real. Literature reviews, life-history
interviews with people who’ve succeeded in science, and
deep qualitative work with youth.

o Activation is measurable. Multiple-choice surveys
administered on iPads or paper, customizable to program,
strong psychometrics, rigorous validity testing.

o Activation predicts success. Longitudinal studies
suggest that the feedback loop works. It doesn’t just work a
single way.

o Activation is useful. Design partnerships in Pittsburgh,

California and beyond provide common language,
measurable outcomes, and big picture thinking.



ACTIVATION LAB

Activation Is available...
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IN DEVELOPMENT: The website below is under active development with National Science Foundation support. We welcome your -
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ACTAPP: THE ACTIVATION LAB EVALUATION TOOLKIT

This page will take you through the Activation Lab tools that you can use to evaluate your learning programs. We call this toolkit the
“ActApp.” Go through our four steps to design your study and access the tools:

: Decide if the tools align with your evaluation questions
: Explore our Tools

: Using the Toolkit: a User's Guide

: Use the Toolkit Now

Contact us at if you have guestions throughout the process.

Need help? to our FAQs.




Capturing
Connected Learning

When and Where It Happens

Vera Michalchik
(on behalf of CLRN survey team—Bill Penuel, lead)
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Connected fearning is a model of learning that holds out the possibility of reimagining the
experience of education in the information age. It draws on the power of today's technology
to fuse young people’s interests, friendships, and academic achievement through experiences
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CONNECTED

LEARNING
PRINCIPLES

Pursuit is experiences as...

Interest Centered on youths’ interests—

Powered development of related knowledge and skill
Peer Encouraged by peers—

Supported who work together and give feedback
Production | Making, production, or performance—
Centered for a real audience

Shared Adults participate alongside youth—
Purpose youth have a say in the goals and structure
Openly Well-resourced—

Networked tools and guidance in using tools




The Instruments

http://researchtools.dmlhub.net/

Instruments

Connected
Learning

Connected
Learning
Principles

Program

Experiences
g Outcomes

A survey for measuring youth A survey of youth's A survey for measuring
experiences of interest-related experiences in programs potential outcomes of
activities according to the designed to promote connected learning
principles of connected connected learning
learning

To download the full connected learning survey, click here.

An interview protocol for
eliciting youth experiences of
how interest-related activities
develop and prepare youth for

their imagined futures


http://researchtools.dmlhub.net/
http://researchtools.dmlhub.net/
http://researchtools.dmlhub.net/

CONNECTED

LEARNING
PRINCIPLES

Pursuit is experiences as...

Interest Centered on youths’ interests—

Powered development of related knowledge and skill
Peer Encouraged by peers—

Supported who work together and give feedback
Production |Making, production, or performance—
Centered for a real audience

Shared Adults participate alongside youth—
Purpose youth have a say in the goals and structure
Openly Well-resourced—

Networked tools and guidance in using tools




Survey of Principles of Connected Learning

1. Think of an activity that:
e You enjoydoing
e Youdo with other people
e You get better at doing, the more you engage in the activity

Can you think of an activity like this?

|:| Yes

No

|2. If yes: What is that activity?
13. If no: What is the activity you spend the most time doing while here?
4. How long have you been doing this activity?

years months



Targeted at youths’ experiences in relation to programs

t feels like family when | come here.

belong here.

| can take risks when | am at this program.



CONNECTED

LEARNING
OUTCOMES

Civic Engagement

Connections to others

Support for building connections (brokering)
Career orientation

Personal fulfilment and satisfaction



Interview designed to elicit youth’s experiences of
how interest-related activities develop and prepare
youth for their imagined futures.



THANK YOU!!

CLRN resources for program evaluations include:

A website with instruments:
http://researchtools.dmlhub.net/

A self-paced online course:
http://dmlcommons.net/2016-course/
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Active Learning

versus

Receptive Learning

Competing

Collaborating

Practicing
Reading
Watching Receptive
Learning
Listening
Reciting

Discovering
ACtIV-e Creating/Making
Learning v
Caretaking
Teaching

Performing
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Afterschool STEM
Targets Active Learning

Competing | Collaborating
Discovering | 4% | Creating/Making
Active ’
Learning
Performing I Caretaking
Teaching

Framework for Observing and Categorizing Instructional Strategies (FOCIS)
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L

Active Learning

Preference Survey

We want to know how you feel about different
activities. (Please UNDERLINE the number of your choice
forthe activities below.)

When | find out that an activity I feel ...
involves... @ ©
Beingin a group * 12 3 45
Being in a competition * 1 2 3 45
Making or buildingthings 1 2 3 45
DI?COVEI’Ing and learning new 12345
things
P R

resenting in front of lots of 12345
people
Takingcare of animals 1 2 3 45
Helping people learn things 12 3 45

We want to know what you think about each of the
statements below. If you strongly agree, then choose 5. If
you strongly disagree, then choose 1.

(Please UNDERLINE the number of s .
your choice for the activities below.) 1 '
Working with others is more fun *

than working alone 12345
I like being part of a team * 12345
Ilt.’-.'arn better when | am working 12345
with others

| get excited when | hearthere will 12345

be a competition

| enjoy competing against other * 12345
people

| like to focus on my own goals,

ratherthan competing with others ’t 123453

| like figuring out how things work 12345
!Il.ke.taklngthlngsaparttoseewhat 12345
isinside

IIllketrylngdlfferentwaystoflgure 12345
things out

| like solving problems
Helping others to learn things is fun

| like teaching things to others
Havinga pet is big responsibility, but
something| like to do

| like to take care of things like plants
and aquariums

| feel good when people depend on
me

Performing in front of peopleis fun
| like telling people about my work

| like presenting my work to my class
| like doing projects where | make
things

Whenever| can, | make the things |
need

| like buildingthings

To calculate the Collaboration preference score,
the % question responses are averaged.

To calculate the Competition preferences score,
the % question responses are averaged.

Etc. for each of the other five active learning types
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Example of a Pre- and Post-Program
Outcome Comparison, n=39

—— .
Collab Collaborating
—e— and
Competing
——e— Preferences
Compete
. grew stronger
2
B
2 ———
5 Create/
< Make
eT4]
£
c
m =
3 Discover
[
0
O Perform
= Preferences
— Perform
3 WEre not Create/Make,
> affected ;
& Discover,
Caretake, &
Caretake
. Teach
Preferences
were strong
Teach to begin with
and remained

1 2 3 4 : strong
Learning Activity Preference Ratings

All Learning Activity Preferences had positive ratings

both before and after the program.




FOCIS Program Evaluation Instrument

* Currently being used by the Boy Scouts of America in the
development of their new STEM Scouts Program.

* Evaluation Program planned for DonorsChoose.Org supported by
the Overdeck Foundation.

* FOCIS has been used as a longitudinal instrument to track changes
in students learning activity preferences in a two-year study.
(n=8000+)
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Panel Questions




Audience Q & A
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