
An external study, “Project Exploration: 10 Years of Changing the Face of Science,” demonstrates that Project Exploration’s education 
model has a significant and lasting effect on students’ educational achievements and career aspirations in science. Project Exploration’s 
relationship-based youth-science model illustrates access to science for students of color and girls—the students most likely to be left 
behind in traditional science education approaches. 
The framework for our out-of-school time model is built on a decade of programming experience with input from the students, and is 
informed by research in 21st century science education and best practices in youth development. In addition, our framework supports 
Learning in Afterschool’s five core learning principles.  However, what makes our model unique is that we include:

1. A highly-personalized approach with an emphasis on building long-term relationships between students, scientists, and 
Project Exploration staff through middle-school, high-school, and beyond

2. Authentic, inquiry-based science programming and fieldwork that improves both scientific literacy and critical skills, 
including: written and verbal communication, teamwork, and leadership development

3. Active recruitment of students who may not already be academically successful, but are curious and open minded

Project Exploration programs aim to foster a lifelong relationship with science by providing students with a dynamic set of experiences 
through Youth-Science Pathways. Organized around three phases of scientific inquiry (Discover, Explore, and Pursue), Youth-Science 
Pathways is a set of fluid, non-linear programs that reflect students’ emerging skills, curiosity, and ambition; and encourages them to 
take ownership of their learning, become active members of the scientific community, and invest in a lifelong practice of inquiry. 

1.  Discover: Entry level programming
x� Survey a broad range of scientific disciplines and topics
x� Introduce the basic principles of the nature of science and scientific inquiry
x� Build student confidence and lay the foundation for long-term relationships amongst students, Project Exploration, 

parents, teachers, and scientists
2. Explore: Exploring subjects and science in depth

x� Focus more specifically on discrete disciplines and inquiry methods
x� Reinforce critical thinking, collaboration, public speaking, and investigative approaches
x� Empower students to articulate their interests and create their personal science identity

3. Pursue: Preparation to pursue science beyond high school
x� Equip students with skills and experiences to pursue science in higher education and the workforce
x� Provide an in-depth investigation in a researched-based setting
x� Build advanced scientific proficiencies, leadership, and decision making skills
x� Feature highly personal, one-on-one working relationships with scientists 

Youth Science Matrix
At Project Exploration, program development begins with the question, “What is worth knowing and experiencing?” We strive 
to ensure learning in our programs is active, collaborative, meaningful, supports mastery, and expands horizons (Learning in 
Afterschool’s five core learning principles). The Youth-Science Matrix is a framework for articulating the emerging skills in our Youth-
Science Pathways and their relationship to best practices in science education and youth development. 

Although the core competencies outlined in the Youth-Science Matrix can be grouped into general competencies, such as science 
process skills (ex. Observing, Investigating, Communicating) and youth development practices (ex. Taking Personal Initiative, 
Developing Leadership, Developing Self-Identity), our approach to the matrix allows for dynamic curriculum design and 
individualized plans for youth. The Youth-Science Matrix is our guide to for getting students interested in science, keeping them 
interested in science, and equipping them with what they need for a lifelong involvement with science, considering science as a possible 
and desirable option in school and work. 

The competencies include the following:

Building Models
Building Scientific 
 Knowledge
Using Math

Investigating
Understanding Science as 
 Social Endeavor
Observing

Reflecting
Collaborating
Taking Personal Initiative
Being Curious

Communicating
Being Part of a Community
Developing Leadership
Developing Self-Identity
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Youth-Science Matrix

PRACTICES
EMERGING SKILLS

Discover Explore Pursue

Building Models

Building 
Scientific 
Knowledge

Using Math

Investigating

Understanding 
Science as a 
Social Endeavor

Observing

Reflecting

x� Learning to differentiate between fact 
and opinion

x� Considering that scientific 
explanations make sense of collected 
data

x� Looking back on and summarizing 
an experience

x� Identifying aspects in one’s everyday 
life in which science plays a role

x� Noticing and criticizing explanations 
in which fact and opinion are 
intermingled

x� Using evidence to develop an 
argument

x� Considering why scientists can have 
different explanations for the same 
evidence

x� Reflecting on and responding 
appropriately to one’s emotions and 
surroundings

x� Seeking and crafting plausible 
explanations

x� Recognizing arguments in which 
the claims are inconsistent with 
the evidence

x� Independently evaluating and 
assessing one’s experience, 
knowledge, and abilities

Discover Explore Pursue

x� Using models as analogies to 
represent natural phenomenon that 
may be too small or large to observe 
(e.g. atom, solar system)

x� Developing ways to accurately 
represent and describe abstract ideas

x� Considering alternative models 
to explain the same phenomenon

x� Learning how models of a 
specific discipline have changed 
over time

x� Learning to accurately scale 
natural phenomenon (e.g. 
evolutionary time, cells, bacteria)

x� Using models to make and test 
predictions (e.g. computer, 
mathematical)

x� Using models to make and test 
predictions (e.g. computer, 
mathematical)

x� Learning basic vocabulary related 
to the nature of science (e.g. 
observations, data, experiment)

x� Learning major concepts in science 
that are shared among disciplines 
(e.g. evolution, energy flow, 
interconnectedness)

x� Learning discipline-specific 
vocabulary

x� Learning to use discipline-specific 
tools

x� Discussing major concepts and 
principles within a specific discipline

x� Mastering the use of  discipline-
specific tools

x� Using scientific vocabulary and 
principles to pose questions and 
formulate responses

x� Using mathematics to solve a 
problem

x� Using numerical data to describe and 
compare data

x� Using simple tools of measurement 
(e.g. scales, rulers)

x� Reading and presenting numerical 
information through graphs and 
charts of figures

x� Using simple algebra to collect data 
Measuring with accuracy; choosing 
the right units of measurement

x� Quantifying statements
x� Learning to interpreting data 

using quantitative methods (e.g. 
statistics)

x� Carrying out short experiments to 
answer a question

x� Considering why results may differ 
when investigations are carried out 
repeatedly

x� Learning how to develop testable 
hypotheses

x� Considering and carrying out parts 
of an investigation to test hypotheses

x� Locating and identifying 
reputable print and digital 
resources

x� Learning to be objective when 
designing an experiment to test 
one’s hypothesis

x� Learning that the work of scientists 
takes place in various locations and is 
not limited to the laboratory

x� Drawing connections between 
the work of scientists in different 
disciplines

x� Considering the challenges that 
women and minorities have 
traditionally faced in participating in 
the scientific establishment

x� Learning that modern science 
is based on the work of past 
civilizations and historical discoveries

x� Considering scientific work as a 
human activity that is subject to 
criticism and bias

x� Learning that science is done by men 
and women of different backgrounds

x� Learning ways in which science can 
bring insights and information to 
public concerns

x� Connecting the value of one’s 
investigation to the work of the 
larger scientific community

x� Learning to identify the 
assumptions and implicit biases 
in a scientific investigation

x� Understanding that scientists 
interact with each other through 
scientific organizations and 
communities

x� Learning to see patterns such as 
differences, similarities, and changes

x� Identifying qualitative and 
quantitative ways to describe 
observations

x� Making accurate observations using 
scientific instruments

x� Using descriptive, specific, and 
relative words to describe observed 
items and patterns

x� Forming generalizations based on 
a set of cumulative data collected 
over a period of time

x� Learning to differentiate between fact 
and opinion

x� Considering that scientific 
explanations make sense of collected 
data

x� Looking back on and summarizing 
an experience

x� Identifying aspects in one’s everyday 
life in which science plays a role

x� Noticing and criticizing explanations 
in which fact and opinion are 
intermingled

x� Using evidence to develop an 
argument

x� Considering why scientists can have 
different explanations for the same 
evidence

x� Reflecting on and responding 
appropriately to one’s emotions and 
surroundings

x� Seeking and crafting plausible 
explanations

x� Recognizing arguments in which 
the claims are inconsistent with 
the evidence

x� Independently evaluating and 
assessing one’s experience, 
knowledge, and abilities
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PRACTICES
EMERGING SKILLS

Discover Explore Pursue

Collaborating

x� Learning to work effectively in 
small peer groups while coming to 
conclusions independently

x� Sharing findings with other peer 
groups

x� Working in a team in which peers 
have designated responsibilities

x� Contributing data to a larger 
investigation

x� Working under the guidance of a 
professional scientist

x� Discussing scientific problems 
with peers in the same discipline

Taking Personal 
Initiative

x� Reaching out to create and sustain 
positive relationships with others

x� Seeking opportunities to learn or do 
something new

x� Learning to create timely, specific, 
and measurable goals for oneself

x� Independently acting in ways to 
ensure healthy and safe environments 
for one’s self and others

x� Actively seeking and trying new 
responsibilities and tasks

x� Identifying the technical skills 
and academic background 
necessary for achieving one’s 
career goals

x� Being personally accountable 
when working independently 
and with others

Being Curious

x� Asking questions about natural 
phenomena

x� Seeking general answers to questions
x� Sharing prior knowledge

x� Displaying interest in a specific 
discipline of science

x� Seeking to understanding a scientific 
idea by asking for an explanation

x� Seeking to understand the day-
to-day work of scientists in a 
specific discipline

x� Identifying problems to solve
x� Considering and questioning 

ideas of others

Communicating

x� Sharing curiosity through questions
x� Learning to listen actively
x� Learning to record scientific 

information in a written journal
x� Reading aloud to one’s peers
x� Sharing experiences with peers and 

community members

x� Learning to summarize and organize 
new information by note-taking, 
graphing, and charts of figures

x� Keeping written and/or electronic 
records of information to refer to 
later

x� Presenting new information to peers 
and community members

x� Employing various modes for 
presenting knowledge to peers 
and community members (e.g. 
photography, art, social media, 
writing)

x� Discussing one’s investigation 
with honesty, skepticism, and 
an openness to constructive 
criticism

x� Identifying the main points in a 
discipline-specific reading

Being Part of a 
Community

x� Recognizing and developing shared 
routines, structures, and vocabulary

x� Building relationships with peers and 
adults that share interests

x� Identifying shared stories and 
experiences with peers and adults

x� Working responsibly with others to 
complete group projects and tasks

x� Developing sustained positive 
relationships with a group of peers 
and adults that share an interest in a 
specific discipline of science

x� Actively participating and 
initiating discussions with 
scientists

x� Developing partnerships with 
colleagues, peers, and adults

Developing 
Leadership

x� Developing a sense of responsibility 
for obligations and tasks

x� Helping to determine acceptable 
patterns of conduct and behavior

x� Respecting and responding positively 
to differences among individuals or 
groups

x� Taking the means to responsibly 
complete tasks

x� Willing to make modifications based 
on constructive feedback

x� Taking an active role in 
discussions and projects

x� Confidently making and 
evaluating one’s decisions

x� Responding to the needs of peers 
with constructive feedback

Developing Self-
Identity

x� Developing a sense of accountability 
for one’s conduct

x� Learning to be self-aware and 
identifying how one responds in both 
positive and adverse situations

x� Considering how one’s conduct is 
perceived by others

x� Perceiving one’s contributions as 
meaningful

x� Challenging how one perceives 
themselves and their capabilities

x� Having expectations of one’s 
continued success and efficacy in 
the future

x� Foreseeing potential challenges 
to equitable participation in 
scientific communities

x� Developing strategies and 
identifying support systems to 
ensure personal success

Discover Explore Pursue

x� Learning to work effectively in 
small peer groups while coming to 
conclusions independently

x� Sharing findings with other peer 
groups

x� Working in a team in which peers 
have designated responsibilities

x� Contributing data to a larger 
investigation

x� Working under the guidance of a 
professional scientist

x� Discussing scientific problems 
with peers in the same discipline

x� Reaching out to create and sustain 
positive relationships with others

x� Seeking opportunities to learn or do 
something new

x� Learning to create timely, specific, 
and measurable goals for oneself

x� Independently acting in ways to 
ensure healthy and safe environments 
for one’s self and others

x� Actively seeking and trying new 
responsibilities and tasks

x� Identifying the technical skills and 
academic background necessary 
for achieving one’s career goals

x� Being personally accountable 
when working independently and 
with others

x� Asking questions about natural 
phenomena

x� Seeking general answers to questions
x� Sharing prior knowledge

x� Displaying interest in a specific 
discipline of science

x� Seeking to understanding a scientific 
idea by asking for an explanation

x� Seeking to understand the day-to-
day work of scientists in a specific 
discipline

x� Identifying problems to solve
x� Considering and questioning 

ideas of others

x� Sharing curiosity through questions
x� Learning to listen actively
x� Learning to record scientific 

information in a written journal
x� Reading aloud to one’s peers
x� Sharing experiences with peers and 

community members

x� Learning to summarize and organize 
new information by note-taking, 
graphing, and charts of figures

x� Keeping written and/or electronic 
records of information to refer to 
later

x� Presenting new information to peers 
and community members

x� Employing various modes for 
presenting knowledge to peers 
and community members (e.g. 
photography, art, social media, 
writing)

x� Discussing one’s investigation 
with honesty, skepticism, and an 
openness to constructive criticism

x� Identifying the main points in a 
discipline-specific reading

x� Recognizing and developing shared 
routines, structures, and vocabulary

x� Building relationships with peers and 
adults that share interests

x� Identifying shared stories and 
experiences with peers and adults

x� Working responsibly with others to 
complete group projects and tasks

x� Developing sustained positive 
relationships with a group of peers 
and adults that share an interest in a 
specific discipline of science

x� Actively participating and 
initiating discussions with 
scientists

x� Developing partnerships with 
colleagues, peers, and adults

x� Developing a sense of responsibility 
for obligations and tasks

x� Helping to determine acceptable 
patterns of conduct and behavior

x� Respecting and responding positively 
to differences among individuals or 
groups

x� Taking the means to responsibly 
complete tasks

x� Willing to make modifications based 
on constructive feedback

x� Taking an active role in 
discussions and projects

x� Confidently making and 
evaluating one’s decisions

x� Responding to the needs of peers 
with constructive feedback

x� Developing a sense of accountability 
for one’s conduct

x� Learning to be self-aware and 
identifying how one responds in both 
positive and adverse situations

x� Considering how one’s conduct is 
perceived by others

x� Perceiving one’s contributions as 
meaningful

x� Challenging how one perceives 
themselves and their capabilities

x� Having expectations of one’s 
continued success and efficacy in 
the future

x� Foreseeing potential challenges 
to equitable participation in 
scientific communities

x� Developing strategies and 
identifying support systems to 
ensure personal success
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