Sample STEM Training Agenda on Questioning

Session Objective: To learn how to incorporate questioning effectively into a hands-on STEM lesson.

Time
(min)

10 min

45 min

15 min

40 min

Activity

Intro to why to ask
questions and types of
questions.

Trainers model a
hands-on STEM
activity.

Participants debrief
questions asked by
trainers during hands-
on activity.

Participants work in
groups to incorporate
questions into a hands-
on activity and then
present a portion of it.

Objective

To give background on the

importance of using

questions in a lesson and

types of questions used.

To give participants an

opportunity to experience

how questioning can be
used within a lesson.

To give participants a
chance to reflect on the

use of questioning during

the activity.

To give participants a
chance to practice

facilitating a lesson with a
focus on using questions.

Structure Facilitator(s)
Large group Katie
discussion

Small groups Roshni

Small group Katie

discussion and
large group share-
out

Small groups and Roshni and Katie
large group for
presenting

Materials Needed

Supplies for hands-on
activity

Supplies for hands-on
activity
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Put Yourself on the Line
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What is Techbridge?

Mission: To inspire girls and youth from
underrepresented backgrounds to explore STEM.

Role

Models Partners

Families

techbridge



Workshop Objective

To learn strategies to
support staff in doing
STEM programming
In after-school and/or
summer.




Preparing for STEM

Inside the Circle: What are your
existing practices for preparing staff for
summer programs?

QOutside: What additional
skills/resources/support do you think
staff would need to lead STEM?

techbridge
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Case Studies of STEM In OST

 QOakland After-
school Science
Learning
Community

e Summer Science
Project

* Girls Go Techbridge
with Girl Scouts

e And others...

techbridge
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Now let’'s experience a typical
STEM program from one of these
case studies...



Hands-on: Design a Tool

Learning Targets

e | understand how to use the engineering
design process to solve a problem.

* | know how to work collaboratively with a
team to accomplish a task.

Your challenge: Using only the materials

found in your paper bag, design a tool that

allows you to retrieve a golf ball from a

poison oak bush without having to make

contact with it. techbridge



How do we get staff to a point
where they could lead such an
activity effectively?



Hands-on Curriculum

. Techbridge techoridge

* Design Squad

. FETCH!
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What skills do
you think your
staff would
need to lead
science?




STEM Training Topics

e Basic science lesson plan structure

-Wﬁnginquiry among@

e Using questioning to engage youth

«__Strategies to promote equi@

 How to incorporate meaningful
reflection into an activity

« Embedding career exploration into
activities

techbridge

o Strategies for family engagement —~



Resources for Supporting Trainings

 Promising Practices Guide

e Science Learning Community Training
Topics

w girl = chrangm the



Training Strategies

e Trainers model

e Structured debriefs
o (Case studies

e Videos

e Participants model

e Collaboration

Model training the way we want staff to instruct
youth.



Sample Training Module on

Questioning

Session Objective: To learn how to incorporate questioning effectively into a hands-on STEM lesson.
Intro to why to ask To give background onthe Large group
questions and types of importance of using discussion
questions. questions in a lesson and
types of questions used.
45min  Trainers modela To give participants an Small groups Roshni Supplies for hands-on
hands-on STEM opportunity to experience activity
activity. how questioning can be
used within a lesson.
15min  Participants debrief To give participants a Small group Katie
questions asked by chance to reflect on the discussion and
trainers during hands-  use of questioning during  large group share-
on activity. the activity. out
40min  Participants workin To give participants a Small groups and Roshniand Katie Supplies for hands-on
groups to incorporate  chance to practice large group for activity
questions into a hands- facilitating a lessonwitha presenting
on activity and then focus on using questions.
presenta portion of it.

techbridge.
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Your Turn: Plan a Training Module

 Pick one of the skills
you Identified staff
would need to teach
STEM.

e Start developing a
training module to
teach that skill using
the template provided.
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Coaching Structure

Coaching visits

Coaching rubric (find
a copy of the

Techbridge Coaching

Rubric in your folder)
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techbrid



ﬁ ‘ - = g—

Revisit Circle Setting Activity

What additional skills do you
want to add to the outside of the
circle?
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rkasad@techbridgeqirls.org
ewong@techbridgegirls.org



Oakland After-school Science Learning Community
Promising Practices for Delivering High Quality Science Programming in
After-school

“I used to hate teaching science but now thanks to the science learning community I am
more confident about my teaching as a whole.”
Oakland After-school Science Learning Community Member

Since 2010, the Oakland After-school Science Learning Community has been working to increase
the capacity of Oakland after-school program providers to provide accessible, high quality, informal
science education to students and increase participating staff members’ confidence in delivering high
quality informal science education. Techbridge, in partnership with the Oakland After School
Programs Office, has developed a series of professional development sessions and system of
ongoing support through observations, coaching, and additional resources for staff leading after-
school STEM (science, technology, engineering, and math) programs in Oakland elementary
schools.

Opverall, participants have reported high levels of satisfaction with the different activities within the
Learning Community. Based on the experiences and outcomes from the Learning Community, we
have developed this promising practices guide for site and program coordinators. This guide
explores specific ways that site and program coordinators can design and structure programs to best
support staff in leading high quality STEM programming.

Instructional Promising Practices

As a site or program coordinator at your school, there are several instructional practices that after-
school program line staff should utilize every day in their programs to ensure that students receive
high quality science programming in each session. Outlined below are instructional practices that can
be developed in line staff throughout the year. Included in each promising practice are strategies for
you to support program staff in implementing quality science programming.

Elements of a Science Lesson
“T used to have a hard time putting my lessons together but now because of the Science Learning Community 1 can
transform a regular lesson into a science lesson.”

Science should be done on a regular basis throughout the year using a vetted after-school science
curriculum. Each science lesson should include an introduction, a hands-on activity, and a structured
reflection of the activity. An introduction should be about 5-10 minutes at the start of a lesson and
the reflection should be about 10 minutes after the hands-on activity. This will ensure that students




are engaged and making connections between what they are learning after school with their daily
lives.

The key elements of an introduction are the following:

e Ask questions to access students’ prior knowledge.
e Make a career connection.
e Give a real-world application.

e Do a demonstration.

Support your staff in leading high quality introductions to activities by brainstorming with them
ways to introduce an activity. Some ideas include showing a short 2-3 minute video clip of a scientist
or engineer working on a similar real-world project or doing a demonstration that gets students
thinking and excited about the project. Use resources from Design Squad and Engineer Your Life to
make career connections. Work together with staff to develop questions that can spark students’
interest and tap into their prior knowledge. Questions can include things like: How does this relate
to something that you have seen? What does this remind you of? How can you approach this
challenge?

The key elements of the hands-on activity are the following:

e Ask questions.
e Encourage curiosity and exploration.

e Be a facilitator and a learnet.

Support your staff in engaging students during the hands-on portion of the activity by encouraging
them to learn alongside their students. Try modeling this for them when you observe their
programs. Remind them that they do not have to know all the answers to the questions they ask
students or to the questions that students ask. Help your staff find resources that they can utilize if
they want to find more information on a science topic.

The key elements of the reflection and debrief are the following:

e Ask questions.

e Give real-world applications.

e Make a career connection.

e Have students reflect on their successes and challenges with the activity.

e Have students reflect on what they learned and how that may have changed previous ideas
or perspectives.

Support your staff in leading high quality debriefs and reflections by brainstorming ways they can
wrap up an activity. Some ideas include having students do a pair-share with one another to



highlight a challenge they had and how they overcame it or by having groups share their final
product or experimental results with the entire class. Provide the program with journals for students
to reflect in after each science lesson. Work together with your staff to develop questions that can
help students expand on concepts they learned in the activity. Questions can include things like:
How would you apply what you learned in the lesson to what’s going on in your life or the
community around you? Based on what you learned, how would you explain this to a 5 year old?
How could you improve your design?

Inquiry-Based Learning

“IModeling activities] was very helpful becanse I was able to see and do the activity to know what changes or challenges
the kids might face when they try an activity. 1t was helpful to see what an excperiment would look like in order to have
an idea of how to present it to my class.”

The focus of inquiry-based learning is the process of doing and discovering science—not simply
completing activities or projects. Inquiry-based learning encourages scientific attitudes with students.
These attitudes include things like being curious, insisting on evidence, applying prior science
knowledge, and working cooperatively.

e Being curious — Guide students to develop their curiosity by allowing them to explore the
natural world and by encouraging them to ask questions.

e Insisting on evidence and being willing to reflect and change ideas — Encourage students to
discover things and adjust a hypothesis as more information becomes available to them.

e Applying prior science knowledge — Relate activities to students’ lives and experiences.

e Working cooperatively — Have students do activities in pairs, groups, and/or share results
with one another.

Staff leading inquiry-based activities with students should do the following:

e Engage students in activities.
e Encourage them to explore concrete materials and reflect on what they have found.

e FEngage students in conversations, listen to their ideas, and provide guidance to help them
build and test their own explanations for what is happening.

Supportt your staff to understand the inquiry-based learning approach by emphasizing that they also
are learners in these activities and are not expected to know all the answers. Many after-school
program line staff may be reluctant to do science with their students because of their own lack of
comfort in science or math; therefore, doing the hands-on science activities with them can help
alleviate that discomfort. Modeling inquiry-based learning can also help lead to a deeper
understanding of science concepts. As a site coordinator, you should ensure that your staff is
encouraged to try the hands-on activities themselves before doing them with a class of students.
This will ensure that staff are comfortable with the activity and know what to expect.



Questioning Strategies

“I do feel confident about teaching science. Comparing this to last year, 1 feel more confident answering and asking
questions. Last year was a lot of teaching, little interaction, and this year, there’s a lot more hands on versus me doing
it. 11’s been really cool that [the students] can handle the materials too.”

Asking questions is at the heart of doing science and learning. There are various reasons to ask
questions, and knowing how to strategically ask a question at the right time is a skill that program
staff should possess. Different questioning tools are needed by instructors, for example, to set the
cognitive level of inquiry, to promote discussion among all students, to stimulate deeper thought
within students, and to build meaningful explanations that connect investigative evidence to what
students already know.

One important tool that program staff should possess is the skill of knowing how and when to ask
open- and closed-ended questions. Both types of questions are important for assessing prior
knowledge and promoting new learning, but in very different ways. A closed-ended question has a
single correct answer. Students’ responses to these types of questions help instructors assess their
factual recall and observation skills and serve as great checks for understanding. An open-ended
question is a question that can be answered in a number of ways. These types of questions enable all
students to make useful contributions to a discussion and are more likely to promote inquiry than
closed-ended questions.

Different types of questions can be used to promote students in inquiry throughout a lesson. Below
are some of the various ways that questions can be used.

¢ (Questioning to create motivation and interest

e (Questioning to assess prior knowledge

e (Questioning to initiate inquiry

e (Questioning to guide discussion of observations
e (Questioning to guide discussion of explanations

¢ Questioning to guide discussion of applications to new situations

Ensuring your staff feel comfortable with asking questions is a crucial part of supporting student
understanding of science. Support your staff in feeling comfortable asking questions by sitting down
with them to develop questions that they can use throughout any science activity. It is also
important to address the fear factor that your staff may have with answering questions as many may
worry that they will answer incorrectly or that they will not have the “right” answer. It is important
to reiterate that it is okay to not have all the answers and that the best instructors often times do not
have the answers but rather they know how to direct students to discover the answers for
themselves.



Career Exploration
“I'The learning community] got me excited about science — I'm an arts person — so that’s huge. I was able to bring

exccitement back to my kids, and that got them excited about science, too.”

Girls and students of color are under-represented in science, technology, and engineering degrees
and careers. Ensuring all students are truly participating in science, technology, and engineering and
cultivating an interest in science is foundational in fostering potential exploration in these fields of

study.

It is important to focus on strategies for career exploration both with and without role models. Role
models are science, technology, or engineering college students or professionals that are brought
into after-school programs to share their passions about their field of study.

Career exploration can be integrated into the hands-on activities that program staff do with students.
This can be accomplished via questioning, discussions, and facilitation strategies. Throughout
activities, it is important to highlight specific careers that are involved in similar real-world products.
This can be effectively highlighted in an introduction and reflection. Students should also be
provided with concrete ideas and steps they can take in their immediate future to help them learn
more about a career path. Some ideas include: types of advanced math and science courses,
extracurricular activities to participate in, and additional books to read or websites to check out.

Hands-on projects can spark an interest in science, technology, or engineering, but on their own
they may not lead to a career interest in these fields. Role models are the best ambassadors for
communicating information about the wide range of careers that are available. Role models can
inspire students about their work and help them make informed decisions about their future.

Supportt your staff in including career exploration by providing additional resources that they can use
with their students to learn more about specific careers. These resources can include websites like
Design Squad and Engineer Your Life. Make it a point to ask your staff how they are integrating

careers into their science lessons.

Support role model visits to afterschool programs by finding adults who can come into your
programs and organizing the logistics of the visit. Organizations like the Society of Women
Engineers (SWE), Society of Hispanic Engineers (SHPE), and National Society of Black Engineers
(NSBE) are great organizations to reach out to for role models. There are also organizations that
have resources to support these visits. Techbridge has a role model toolkit and guide found on their
website that shares best practices for bringing adults into afterschool programs and also highlights

specific activities that can be used in a role model visit.



Family Engagement
“T used to be afraid of teaching science, now 1 feel more comfortable because of the Science Learning Community.”

Involving families is a critical element of engaging students in science, technology, and engineering.
Parents are an integral part of inspiring students to pursue an education and career in science,
technology, or engineering. Nevertheless, finding ways to attract parents requires a concerted effort
among program staff to keep them informed about the activities that are happening in after-school
programs and to invite them to participate in similar activities at home. These are three specific ways

that your site can engage families:

e Send welcome letters to parents at the start of the school year and program updates
throughout the year.

e FEncourage students to share projects and do extension projects at home with their families.

e Host a family science night.

Supportt your staff in engaging families by showing your commitment to family involvement. As a
site coordinator, send home a welcome letter to parents at the start of the school. Encourage your
staff to talk to parents when they pick up their students. Encourage your staff to talk to their
students about ways they can talk to their families about what they did and learned in their science
lesson and if possible how to replicate the activity at home with their families.

Support the planning of a family science night. As a site coordinator, plan the logistics for the night
and coordinate with the other after-school programs to host a family science night. Make sure to use
resources from other organizations to help in the planning of a family science night. These include:
Science, It’s a Family Affair, a parent resource guide developed by Techbridge, which can be found at
the Techbridge website.

Science for All Learners
“T used to not feel confident about science but now because of the learning community, I do.”

Ensuring participation and learning in science across all students promotes learning opportunities
for every student, regardless of gender, ethnicity, or socioeconomic status. Program staff members
are essential for helping students bridge the gap from their varied experiences, languages, and
knowledge backgrounds, and abilities to a hands-on way of doing science.

Strategies that can help support English language learners include the following:

e Speak slowly, distinctly, and write down key terms during instructions, explanations, and
discussions.
o Word wall - Create a word wall for your program.

e Emphasize visual literacy.



o Use pictures and diagrams to explain concepts and allow students to use visuals to
explain their thoughts and reflections.
e Think-Pair-Share
o Sharing out in pairs or small groups allows students to practice their English skills in
a low stakes environment.
¢ Journaling
o Journaling regularly can help students practice their English writing skills. Interactive
journals where the facilitator responds to student entries are a great way to have
written conversations with students and to model good writing skills.

We hope this guide helps you support your staff as they infuse hands-on STEM into your after-
school or informal education programs. Please reach out to Techbridge at info@techbridgegirls.org
or friend us on facebook if we can be of further assistance. We would love to hear about your

lessons learned and any further tips you would share.


mailto:info@techbridgegirls.org

STEM Staff Training Session Worksheet

Training Session Objective:

Training Session Outline:

1.
2.
3.
4.
5.
6.
7.
8.
Did I...
e provide relevant background on the training topic?
e incorporate modeling of a hands-on activity?
e give opportunities to debrief teaching strategies?
e include relevant case studies?
e provide chances for participants to model an activity and receive feedback?
e make it collaborative?
Note: It's not necessary to include all the above elements in every training session.
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Science Learning Community Training Topics

Science Learning Community participants meet regularly for professional development
workshops led by Techbridge and the Oakland After School Programs Office. Workshops
are an opportunity to: 1) introduce participants to the Techbridge hands-on science and
engineering curriculum; and 2) share strategies for facilitating effective science activities
with youth. The points addressed in the Techbridge Coaching Form are based on the
training content described below.

Basic structure of an effective hands-on science lesson

The basics of the engineering design process. (see curriculum introduction for
details)

How to parse a lesson to such that it includes an introduction with learning
objectives, a hands-on portion, and a reflection to debrief the activity.

Including a structured brainstorming session where youth get to draw and/or
discuss solutions to a problem before jumping into the hands-on portion of an
engineering design challenge.

Using reflection strategies where all youth get to participate. (e.g.,, journaling, think-
pair-share)

The importance of bringing up real-world connections that youth will relate.

Fostering an environment of co-inquiry in after-school science

Creating an environment where youth and the facilitator are learning side-by-side.
Guiding youth to solve problems for themselves.

Encouraging youth to be curious.

Providing opportunities for youth to collect and analyze data.

Having youth apply the science content of the hands-on activity to other situations.
(e.g., other lessons and their everyday lives)

Creating opportunities for youth to collaborate and work in teams.

Promoting equity in after-school science

Reflecting on whether all youth, regardless of gender, race, ethnicity, etc. are
engaged in science.
Using inclusive engagement strategies to promote equity. (e.g., strategies from
http://www.pbs.org/teachers/includes/content/scigirls /print/SciGirls Seven.pdf)
Using growth mindset strategies. Growth mindset is the social psychology theory
that believing in the potential for intellectual growth in and of itself, improves
outcomes. Associated strategies to use with youth are:
o Emphasize that how smart they are is not fixed.
o Emphasize that with effort, they can improve their science (and other) skills.
o Give specific feedback. (e.g., I like how you designed X rather than Great job!;
or What steps can we take to fix your design? rather than It’s okay if your
design didn’t work.)
Building awareness about implicit bias and stereotype threat and how these social
psychology theories relate to students’ experiences with STEM.



http://www.pbs.org/teachers/includes/content/scigirls/print/SciGirls_Seven.pdf
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Using questioning to engage youth in science

The importance of using a mix of open- and closed-ended questions throughout a
science lesson.

Using questions to assess youth’s background and experience with the topic.
Using questions during a hands-on activity to guide youth to solve problems for
themselves.

Using questions to encourage youth to make observations and evaluate them.
Using questions to encourage youth to reflect on why they are making particular
design choices during a hands-on activity.

Using questions as a conversation starter for more in-depth discussions of the
hands-on activity.

Embedding career exploration in science activities

Understanding the importance of exposing youth to science and engineering careers
throughout an activity.

Using role-play where the facilitator refers to youth as scientists or engineers during
an activity.

Sharing relevant career information throughout a hands-on activity. (e.g., Structural
engineers engage in projects like what we are doing in our activity today. They also
are involved in projects like...)

Sharing written or video biographies of science or engineering professionals that
are related to the hands-on activity.

Playing career icebreakers/games.

Strategies for engaging families in science

Understanding the importance of family involvement in engaging youth in science.
Providing take-home science opportunities that youth can explore with their
families.

Sharing local science resources (e.g., your local science museum, information about
science camps) with parents.

Designing and hosting a family science event.



Activity — Design a Tool

Grade Level:
Grades 3-8

Activity Time:
60-90 minutes

Preparation Time:
15 minutes

Grouping:
Pairs

Key Scientific and
Engineering Terms:
Product design

Career Connections:

Product Engineer

Introduction: In this activity, students will use their creativity to develop a
new tool to safely retrieve golf balls that have fallen into a poison oak bush.

Learning Target:

e | can design an engineering tool to safely retrieve an object.

e | can work in a team within a very tight deadline to accomplish a task.
e | can describe how engineering is used to solve everyday problems
(small and large).

Materials: Materials:
(per pair) (per class)

1) 1 paper lunch bag 1) A yard/meter stick
2) 1 golf ball 2) A stopwatch

3) 5 golf balls
4) 1 paper lunch bag

3) 4 pieces of 4” string
4) 4 drinking straws

5) 2 skewers

6) 4 paper clips

7) 4 rubber bands

8) 5 Post-It notes

9) 3 pipe cleaners

10) 1 pencil

11) 1 foot piece tape
NOTE: It may be easiest to pack all the materials into one brown paper bag
for the activity.

Introduction (5-10 minutes):
1. Lead the group in a discussion:

» What does an engineer do (someone who uses design, science, and
math to develop processes or tools to solve problems)?

» What are types of engineers? (Mechanical, Environmental,
Materials, Structural, Chemical, Computer, etc.)

» What are types of things that engineers might do? (build bridges,
design machines, make software/computer programs, create new
chemicals, etc.)

2. Break the class into teams of two, and hand out materials to each pair.
Tell them they will be Product Engineers today and that they will be solving
a problem using the Engineering Design Process.

3. Outline the challenge for your youth. At the local park, youth keep
losing the toy balls they are playing with in poison oak bushes that are at
one end of the park. As product engineers, your youth have to design a
new device or tool that will allow children to safely retrieve their lost toy
balls (represented by the golf ball) from the bushes without making direct



Activity — Design a Tool

contact with the poison oak. When youth are testing their products, you can represent the

poison oak using a bush outside, a potted plant in the classroom, or some other artificial

material. Highlight key things to consider:

a. Because the toy balls are covered in poison oak, no part of a person’s body or clothing may
touch the golf balls when using their new device to retrieve the toy balls.

b. The teams may alter the supplies in any way necessary, but only use the supplies available
to create their tool.

Brainstorm and Design (10 minutes):
4. Students should work with their partner to plan and draw out their tool design on paper.

Build (15-30 minutes):

5. When they have a design sketched out, they can use the materials to begin building their tool.

6. As students are working on their design, the instructor should walk around and ask students
about their designs. Sample questions include:

How are you manipulating the materials to engineer your tool?

Why are you deciding to manipulate the materials that way?

How did you come up with that design?

This is a product that you are marketing to consumers. What characteristics do you

think they would want in the product?

What do you predict will happen when you test your design to see if it can be used

to retrieve golf balls from the poison oak? Why?

YV VY
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Test (10 minutes):
7. When the designs are complete, set up the testing station by placing golf balls in a bush
outside, a potted plant, or any other object you use to represent the poison oak.
8. Remind students of directions:
a. No part of a person’s body or clothing may touch the golf balls.
b. No parts of a person’s body can make contact with the poison oak bush.
c. Asyouth are testing their tool, ask them:
» Which designs work well and why?
» What elements from other devices could be combined to improve your device?

Redesign (10-15 minutes)

9. Based on the results of the testing phase, allow youth to redesign aspects of their tool and test
again. Emphasize that they use knowledge gained from observing how their own tool and
other groups’ tools performed during the testing phase.

Reflection and Discussion (10-15 minutes)

10. After everyone has tested their devices, follow up the activity with a think-pair-share about the
design process. For each question, give youth 30 seconds to think about the answer on their
own, 2 minutes to discuss in pairs, and then have pairs share out their answers with the large
group. This will give all youth the opportunity to voice their thoughts about the lesson. The



Activity — Design a Tool

timings above are suggested guidelines. Feel free to adjust them based on your students’

needs and the nature of the question you are asking them to reflect on. Some possible

discussion questions include:

» As a product engineer, you always have to think about the consumer. Is this a product that

you think a consumer would want? Why or why not?

» When marketing and designing a product, product engineers may have multiple uses in
mind for their design. Are there uses for your new tool other than picking toy balls out of a
poison oak bush? How could you market your tool as multi-use?

What other materials would have been helpful in your design?

Which device ended up being the most successful and why?

How did working with a partner help you accomplish this task? How do you think engineers
work together to solve problems?

YV V V

Science and Engineering Connections:

In this lesson, youth learned the basic concepts of product design through creating a new tool.
Youth learned how Product Engineers use the Engineering Design Process to create a product that
consumers find useful and appealing.



After School Science Learning Community
Coaching Form

Coaching visits are an opportunity for line staff to receive feedback and to voice
issues/concerns about their after-school science programs. The topics addressed in the
coaching visit come directly from the After-School Science Learning Community training
sessions. As an instructor, you should not feel the need to address every topic listed
below at every stage of your science lesson. Rather, this coaching form is used to
capture all aspects you could potentially incorporate into your program.

Staff Name: Date:
School Name: Coach Name:
Activity Being Observed: Number of youth: Grade Level:

Instructor’s Goals

What goals regarding your program and performance do you want your science
coach to focus on?

1.

Was this If
- . - A~ apparent implemented,
Leading an engaging introduction: during the how well was
activity? this done?
) . Needs
Instructor makes real-world connections/relevance. Yes | No | N/A | Effective work
Instructor makes connections to previous activities. Needs

Yes | No | N/A | Effective | work

Needs
Instructor clearly articulates the goal of the lesson. Yes | No | N/A | Effective | work

Needs

Instructor uses questioning to access youths’ prior knowledge. Yes | No | N/A | Effective | work

Needs

Instructor uses questioning to generate excitement about activity. Yes | No | N/A | Effective | work

Instructor uses scientific language/vocabulary that is appropriate for the Yes | No | N/A | Effective Needs
age-group. work

Notes:



Hands-on Activity:

Instructor distributes activity materials to youth in a streamlined manner.

Instructor guides youth to solve problems on their own, rather than
intervening to solve it for them.

Instructor encourages youth to work cooperatively in groups to
accomplish tasks.

Instructor asks questions to guide youth to make observations.

Instructor asks questions to encourage youth to deepen their scientific
thinking.

Instructor encourages youth to provide evidence and a rationale for their
statements and actions.

Instructor uses scientific language/vocabulary that is appropriate for the
age-group.

Notes:

Closing the hands-on activity with a reflection:

Instructor asks questions to assess understanding of the lesson.

Instructor encourages youth to make real-world connections/relevance.

Instructor encourages youth to make connections to previous activities.

Instructor provides science extension opportunities to complete at
home/outside of after school science program.

Instructor uses scientific language/vocabulary that is appropriate for the
age-group.

Notes:

Throughout the science lesson:

Instructor inserts career exploration (e.g., discussed STEM careers
related to the science lesson, assigned career roles to youth, referred to
youth as scientists/engineers).

Was this
apparent
during the
activity?
Yes | No | N/A
Yes | No | N/A
Yes | No | N/A
Yes | No | N/A
Yes | No | N/A
Yes | No | N/A
Yes | No | N/A
Was this
apparent
during the
activity?
Yes | No | N/A
Yes | No | N/A
Yes | No | N/A
Yes | No | N/A
Yes | No | N/A
Was this
apparent
during the
activity?

N N/
Yes o A

If
implemented,
how well was
this done?

Needs
Effective | work

Needs

Effective | work

Needs

Effective | work

Needs

Effective | work

. Needs
Effective —

Needs

Effective | work

Needs

Effective | work

If
implemented,
how well was
this done?

Needs
Effective | work

Needs

Effective | work

Needs

Effective | work

Needs

Effective | work

Needs

Effective | work

If
implemented,
how well was
this done?

Effective Needs
work



Instructor gives youth opportunities to share their own experiences and
prior knowledge related to the scientific topic in small groups and/or with
the entire class.

Instructor has created a predominantly positive emotional climate within
the classroom (e.g., mutually respectful, relaxed, supportive).

Instructor focuses on the process of scientific discovery, rather than on
whether youth have successful or failed projects.

Instructor helps youth develop their curiosity by encouraging them to ask
questions.

Notes:

Equity in the classroom:

Instructor makes an effort to ensure that ALL youth (regardless of
gender, race, etc.) are equally engaged throughout the activity.

ELL - Instructor speaks slowly and distinctly when giving instructions,
providing explanations, and leading discussions.

ELL - Instructor writes/posts relevant information on the board (e.g.,
vocabulary, learning goals).

ELL - Instructor uses images, diagrams, etc. to emphasize visual literacy.

Instructor provides multiple modes of participation in the reflection (e.g.,
presenting to the class, talking with a partner or in small groups, writing
in a journal).

Notes:

Overall Assessment of Instructor
Areas of Strength
1.

2.

Areas of Growth
1.

2.

Additional Notes

Yes b
o)
Yes N
o)
Yes N
o)
Yes N
o)
Was this
apparent
during the
activity?
Yes | No
Yes | No
Yes | No
Yes | No
Yes | No

N/

N/

N/

N/

N/A

N/A

N/A

N/A

N/A

Effective

Effective

Effective

Effective

If

Needs
work

Needs
work

Needs
work

Needs
work

implemented,
how well was
this done?

Effective

Effective

Effective

Effective

Effective

Needs
work

Needs
work

Needs
work

Needs
work

Needs
work
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