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Presenter Notes
Presentation Notes
Apologies to those who have seen previous presentations. This presentation represents the culmination of one-year of planning and four years of data collection. 



Helping Develop America’s Technological Workforce

K. Race, Ad Board Meeting, Jan. 2023

Evaluation Resources

Evaluation Resource Links:
Program Theory Model:

https://quarknet.org/content/program-theory-model-2022

2022 Evaluation Report:

https://quarknet.org/content/2022-evaluation-report

2022 Executive Summary:
https://quarknet.org/content/2022-evaluation-report-executive-summary

One-page Summary Evaluation Results:

https://quarknet.org/content/one-page-summary-evaluation-results
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Evaluation Focus

Three Themes:
1. Develop (and use) of a Program Theory Model 

(PTM) ✔
2. Teacher-level Program Outcomes (based on 

PTM) at National- and Center-level -- on going 

3. Center-level Program Outcomes and Program
Sustainability Assessment  (based on PTM and 

Sustainability Framework) – on going 

Presenter Notes
Presentation Notes
The three evaluation goals are: (1) Develop and use a Program Theory Model (PTM); (2) Assess program outcomes at the national and center levels through teacher-level outcomes; and, (3) Assess the sustainability of program centers, based on center-level and sustainability outcomes.
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Presenter Notes
Presentation Notes
The complete Program Theory Model (PTM) is seven pages in full. The abbreviated model, shown here and in the next slide, is intended to provide an overview of the Theory of the QuarkNet program. It is seen as an “approximate fit,” of the program articulating the logical link between program core strategies and outcomes for teachers, their students and centers. In addition, the PTM is used to direct the evaluation. This first page shows the many partners associated with QuarkNet.
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Presenter Notes
Presentation Notes
This second page overviews or maps the significant components of QuarkNet providing a snap shot or profile of the program. Details of these components are outlined in the remaining pages of the PTM. If you use the PTM please reference it as QuarkNet Program Theory Model 2019. You can review the full PTM in the full evaluation report or at https://quarknet.org/group/evaluation-team.
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Teacher Outcomes

Measured Two Principal Ways:
1. Full Teacher Survey, and 
2.  Update Teacher Survey

Each teacher is asked to complete the Full survey 
(once); then in subsequent years the Update survey 
(one survey each year).  
Teacher outcomes analyzed in relationship to program 
exposure 

Presenter Notes
Presentation Notes
The full survey takes about 16 minutes to complete. It is expected that a teacher would complete this once during this grant period. The update survey takes about 6 minutes to complete and a teacher is asked to complete this once a year and each year he or she participate in QuarkNet during this grant period. 
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Teacher Surveys

Full Teacher Survey (2019, 2020, 2021 and 2022)

A unique count of teachers – 483            

Update Teacher Survey (2020, 2021  and 2022) 

A total of 362 surveys 

A unique count of teachers – 208 

A good annual response rate:
79%, 72%, 79%, and 79%
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Who is the QuarkNet Teacher?

Gender: Number of Years with QuarkNet:

Male                                    274 (57%)
Female                                204 (43%)

On average 5-6 years in the program

School Location: 
Suburban                           182 (38%)
Urban, central city            106 (22%)
Urban                                    96 (20%)
Rural                                      91 (19%)  

Number of Years Teaching:

About 16-17 years

Teach Physics?:
Yes                                        387 (81%)    
No                                           91 (19%) 

Number of Years at School:

About 10 years 

Presenter Notes
Presentation Notes
There are gender differences for some of these categories. Please see Evaluation Report 2022 or 2023 (when available) for more details. There were no gender differences when outcomes were analyzed. 
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Center Outcomes

Center Outcomes used to determine 
implementation level of program 
and to better understand teacher 
outcomes, and  

Centers assessed through Center 
Outcomes and Sustainability 
Factors
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Center Outcomes

Measured through a Center 
Feedback Template Process
26/27 Centers completed
(1 center deemed semi-active)
3 Centers in the works 

Presenter Notes
Presentation Notes
See Evaluation Report 2023 for more details. The most active centers – in terms of number of teachers – have been most likely to have participated in the Center Feedback Template process.



Overview of Analyses Related to Teacher (and 
their Students) Outcomes

Exposure to   
Implemented  

Core
Strategies 

Data Camp

Workshops

Masterclasses 

Approach to 
Teaching

Student 
Engagement

Use of  DAP

Program Exposure Teacher 
Outcomes

Student 
Outcomes 

Centers

Presenter Notes
Presentation Notes
All analyses are fully described in the evaluation report, https://quarknet.org/group/evaluation-team.
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Teacher-level Measures

Program Exposure:
Core Strategies 

Outcomes:
Approach to Teaching
QuarkNet’s Influence on Approach to Teaching
Student Engagement (as perceived by teachers)
QuarkNet’s Influence on Student Engagement

Each is measured by a score – where the higher the 
score the more positive the perception.

Presenter Notes
Presentation Notes
Using strategies rather than activities to describe the program allows centers to implement those activities that best meet their needs; while offering a framework in which the consistency of the program can be assess; thus, it acknowledges program variation across centers and permits a framework to gauge and assess these variations. Scale scores, rather than individual survey items, increase the reliability of these measures and provides confidence that when these vary we are measuring something that varies in a systematic way.  
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The picture can't be displayed.

Presenter Notes
Presentation Notes
This one-page summary shows the relationship between program exposure and teacher (and their students) outcomes. Student Engagement is measured by teacher perceptions of this behavior. 
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Program Engagement 
and Teacher Outcomes

The more QuarkNet teachers participate in QuarkNet, 
the more opportunities to engage in strategies that 
are core to the program.

These core strategies (and content) are reported as 
helping teachers achieve many teacher outcomes in 
their classrooms when possible. 

Active engagement in DAP activities helps teachers 
implement these in their classrooms. 
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Teachers and Centers: 
Tend to Agree

Teachers report: the program helps them foster the active 
engagement of their students in their classroom.

Centers report: their teachers engage in QuarkNet as active 
learners (as students) and then as teachers often sharing 
classroom implementation experiences. 

Teachers report: the QuarkNet experience creates 
opportunities for teachers to develop and maintain 
collegial relationships with other teachers, mentors and 
other scientists.

Centers report: their teachers often form collegial 
relationships with other teachers, mentors, and scientists 
that support the development of a learning community.  

Presenter Notes
Presentation Notes
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Each of the following statements is 
backed by statistical analyses from 

the QuarkNet Evaluation 
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Exposure to Core Strategies

Single-variable analyses suggest that engagement in 
QuarkNet (the type and degree of program 
engagement) is positively related to Core Strategies 
scores; and, the use of activities from the Data 
Activities Portfolio (Use of DAP) is positively related 
to QuarkNet engagement as well.



Helping Develop America’s Technological Workforce

K. Race, Ad Board Meeting, Jan. 2023

Centers Matter

QuarkNet Centers:
Play an important role in getting to  

Teacher and Student Outcomes 
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Approach to Teaching 

In hierarchical linear regression (based on 24 centers) ……. 

Teacher outcomes (Approach to Teaching scores), 
are positively related to perceived QuarkNet's 
Influence on Teaching and Core Strategies scores –
and also the QuarkNet Center (as measured by 
Approach to Teaching center-level means).

Presenter Notes
Presentation Notes
Statistical tables are included in the Evaluation Report. 
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Student Engagement 

In hierarchical linear regression (based on 24 centers) …… 

Student Outcomes (Student Engagement scores as 
perceived by their teachers) are positively related to 
perceived QuarkNet’s Influence on Student Engagement, 
Approach to Teaching scores (teacher outcomes) and 
QuarkNet’s Influence on Teaching  ---- and also the 
QuarkNet Center: Center-level Student Engagement and 
QuarkNet Influence on Teaching mean scores.

Presenter Notes
Presentation Notes
Statistical tables are included in the Evaluation Report. 
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Building on These Analyses 

Still exploring –descriptively – the role that the 
QuarkNet centers play in these results. Descriptively 
looking at teacher implementation plans. 

These analyses are buttressed by information obtained 
from QuarkNet centers (e.g., Agendas, Annual Reports).  

Adding Center-level Outcomes and Sustainability 
Factors.

Presenter Notes
Presentation Notes
We have focused analyses on discovering patterns in the data and using multiple methods/sources when feasible.  
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