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The following table, proposed implementation plans by participating teachers, and when 
available other examples are intended to provide an overall narrative about how and in what 
ways program participation has influenced teachers in using QuarkNet content and materials in 
their classrooms (and in-after class events). The value of these qualitative reviews is to expand 
on the instructional practices measured quantitatively via Teacher Survey responses to specific 
sets of questions/self-reported by teachers providing narrative examples of implemented or 
planned instructional practices in teachers’ classrooms and in schools. This evaluation approach 
is consistent with the use of authentic assessment to evaluate performance, “teaching for under- 
standing and application rather than for rote recall” (Darling-Hammond & Snyder, 2000, p. 523). 

In keeping with Darling-Hammond, Hyler and Gardner (2017), we do not naively expect a single 
workshop (or event) to have a measurable impact on teachers’ knowledge and subsequent 
classroom implementation. A characteristic of effective professional development is a program of 
sustained duration, providing “multiple opportunities for teachers to engage in learning around a 
single set of concepts or practices; that is rigorous and cumulative” (Darling-Hammond, et al., 
2017, p. 15). As such, the table summarizes responses by teachers over the course of several 
program years and likely several QuarkNet programs and/or events.  

These responses come from the Teacher Survey (either the full or update version) where each 
row represents the responses to open-ended questions from the same teacher over time. Also, 
each row starts with the original responses to the first time a teacher completes his/her full 
teacher. If a particular box in the table is blank, it likely means that that teacher did not 
participate in an event for that program year (or, the center may not have had a major event that 
year). The table provides the essence of these responses; a given response, as presented, may be a 
direct quote, a paraphrase, or lightly edited; the intent is to convey the overall idea or its essence 
from that particular teacher.  

Because these are responses to open-ended questions, teachers are free (and encouraged) to 
provide information that he or she thinks most relevant. Each highlighted response is 
intentionally anonymously to respect the principles of collecting evaluation data (Guiding 
Principles for Evaluators, American Evaluation Association) and to help encourage teachers to 
respond frankly to these questions. If a reader is familiar with a given center, it may be possible 
to “reverse engineer” the identify of a particular teacher. We encourage readers to respect this 
anonymity. At various times, we may have identified a given teacher by name and/or school; 
when this happens the written approval of that teacher has been obtained. It is also important to 
note that the full breath of a response by a given teacher may not be fully articulated in this table. 
For example, responses related to how QuarkNet may have advanced the knowledge of a given 
teacher or bolstered a collegial network among participants are likely discussed elsewhere in 
subsequent evaluation reports.  

The table is followed by examples of implementation plans, and at times teacher presentations 
and student presentations when available. The intent of providing these examples is to deepen the 
narrative as to what and how teachers have planned (and have used) QuarkNet content and 
materials in their classrooms and in-after class events (e.g., Physics Club). Examples from 
Annual Center annual reports may be highlighted as well.     



Table  
Self-reported Use of Data Activities Portfolio Activities: Based on Responses from the Full Survey 
and then Responses from the Update Survey in Subsequent Years: Idaho State University Center 

Center Program Year (Year of Full Survey) 
2019 

Idaho 
State 
University 

I am excited to implement this into my class. I think it will add more to my students improvement of their observations and developing experiments from them. The time of 
Flight in the Cosmic Ray e-Labs will be very applicable to me and my students. I feel there are lots of useful experiments and instructional material that can be used for a 
variety of classes not just in Physics for example chemistry. Where muons are a parts of the particles we are used to this would also be interesting and useful to show decay in a 
Chemistry class. I am very impressed with the QuarkNet program and how many different e-labs and materials there are for teachers. 
Any of them. I’m from a small town with a small high school. They haven't really had much to their science program and I want to get these kids excited about science so 
anything I feel would make a huge difference. I have not had access yet, so I'm not entirely sure what it is. 
I will be using instructional materials in the Data Activities Portfolio this coming school year 
Program Year (Year of 

Full Survey)  
Subsequent Program 

Year 
Subsequent 

Program Year 
Subsequent 

Program 
Year 

Subsequent 
Program 

Year 

Subsequent Program Year 

2019 2020 2021 2022 2023 2025 
The neutrino data workshop, 
since it is the only one I have 
done so far. I do not know yet, 
since I have only barely learned 
of them, and will have to 
implement them in the 
upcoming school year. It has 
lots of real data that students can 
work with, as well as tools to 
make the analysis easier. 

Have used materials 
for conservation laws. I 
like to use cosmic ray 
detector as a final 
comprehensive lab. 
Examples: Data for 
conservation laws  
Particle Deck 

Use Cosmic Ray detector with HL IB 
students in relativity unit.   Use the 
MINERvA masterclass lesson with 
students in the unit.  Use various data 
portfolio activities with various 
classes, such as rolling for Rutherford 
with Earth Science, 7th grade science, 
etc. Examples: Rolling for Rutherford 
Quark Workbench Cosmic Ray e-lab. 
It’s great to have authentic data and 
hand-on learning 

Cosmic Ray e-Lab Advanced 
Topics  I use the Time of Flight 
in the unit on velocity. The ones 
(DAP) I have seen are well 
done. This program has given 
me a lot of knowledge that is 
useful in more in depth 
discussions with my students. 

I use Time of Flight from the 
Cosmic Ray lab for kinematics. I 
use an introduction to the 
Standard Model with mass and 
the scientific method. This state 
does not allow students to pro- 
vide names for accounts. Every- 
thing must be done as a guest. 

Quark Workbench (annually) - 
good intro to standard model 
Rolling with Rutherford 
(annually) - good intro to 
particle physics and the atom.  
Everyone likes this one.  Cosmic 
Ray E Lab (once a year but only 
for HL Students). The state will 
not allow students to provide 
names for accounts.  Everything 
must be done as a guest 

Unit on programming or particle 
physics unit. Examples: Pennies, 
Z boson, mass, several I can’t 
recall the names. Jupyter 
Notebooks have improved a 
great deal 

I use particle physics 
for examples in both 
classical mechanics 
and modern physics 
(IB content), 
Examples: Pennies, 
Workbench, 
Heisenberg. 

Cosmic Ray E 
lab, Quark 
bench, Rolling 
for Rutherford, 
What 
Heisenberg 
Knew, Mass of 
Pennies, 
Calculate the Z 
mass 



Table  (con’t.) 
Self-reported Use of Data Activities Portfolio Activities: Based on Responses from the Full Survey and then Responses from the Update 

 Survey in Subsequent Years: Idaho State University Center 
Center Program Year (Year of Full 

Survey) 
Subsequent 

Program Year 
Subsequent 

Program 
Year 

Subsequent 
Program Year 

Subsequent 
Program 

Year 

Subsequent Program 
Year 

Idaho 
State 
University 

2019 2020 2021 2022 2023 2024 

While the CMS and Neutrino classes 
provided access to data, I find the 
Cosmic workshop most helpful.  The 
Cosmic lab provides a cosmic ray 
muon detector for classroom use.  
The students are able to design their 
own experiments, collect data, and 
calibrate and manipulate the 
equipment. 
I use the histogram activities.  Since I 
also teach Math, it allows me to 
relate 'real-world' examples to the 
classes.  They also provide a macro 
concept to what experiments measure 
on the nano scale. 
The activities provide hands on, 
student participation, discovery 
lessons. 

Conservation laws, 
relativity 
Examples: pennies, 
dice, histograms

Examples: I use the 
pennies, dice, and 
histogram activities.

I use the histogram activities.  Since I 
also teach Math, it allows me to 
relate 'real-world' examples to the 
classes.  They also provide a macro 
concept to what experiments measure 
on the nano scale. 

Conservation laws, 
relativity 
Examples: pennies, 
dice, histograms 

I use the pennies, dice, 
and histogram 
activities. 

I use the activities that describe making 
histograms and dice (exemplifying 
decay) 

QuarkNet has given me hope that I can 
understand complex components of 
physics.  The more I know that I can 
understand more challenging topics, the 
more I understand that I don't know 
very much at all!  It's fun to see the 
horizon of knowledge stretch out before 
me, knowing that it doesn't end where I 
can currently see.  Because of these 
feelings, I can help my students to have 
bigger educational goals than they 
otherwise would. 

The activities are easily recommended 
because they are located in one place 
and searchable by topic. 



Table (con’t.) 
Self-reported Use of Data Activities Portfolio Activities: Based on Responses from the Full Survey  
and then Responses from the Update Survey in Subsequent Years: Idaho State University Center 

Center Program Year (Year of Full Survey) Subsequent Program Year  Subsequent Program Year  
Idaho 
State 
University  

2021 2022 2024 
Both these programs are great windows for my students to 
a science world they do not know exists. And to be honest, 
the opportunities offered through the support of the SURF 
have been incredibly valuable. The whole program has not 
only increased my classroom abilities but broadened my 
students. I tell every one of my peers they are FOOLISH 
for not taking advantage of this tremendous opportunity.  
I have not dug into this resource due to time constraints 
but as I evolve away from my sports coaching it is my 
intent to make this happen. QuarkNet is a tremendous 
resource. I may not use it to its fullest as I have six 
different preps so my time is very constrained. However, I 
have NEVER been disappointed in participating in any of 
the events and I will be very intentional to use time to be 
involved when possible. This includes even driving 180 
miles one way just to do so. Of the many professional 
development opportunities that are available, the 
QuarkNet is the best experience I have had. To quantify 
that, I was a Presidential Awardee in 1993, went to Bell 
Labs as a Congressional Fellow, spent three weeks with 
NASA at NEWMAST, and in my 31 year military career 
spent 11 months in the Sergeants Major Academy and of 
all this, QuarkNet in my mind is tops of all this. 

I have implemented many items from the Teacher 
Institute; Rolling with Rutherford; the discussions on 
neutrinos. Model behavior of equity in the classroom. 
Examples: Dice, Histograms and probability, mass of 
U.S. Pennies, Step Up Women in Physics. I came to 
QuarkNet three years ago and this has been consistently 
one of the most valuable resources I use. I have had 
students in the Masterclass, listen to speakers, and even 
had visits in my classroom with professionals from my 
QuarkNet center. I cannot understand why EVERY 
teacher is not doing this! 

 

I hope to use it in my Astronomy classes. I would 
recommend the instructional materials because they are 
engaging and are aligned to NGSS standards and 
practices. 

  

I am just beginning this amazing adventure, so I don't 
have a lot to say, but I am very excited to begin working 
with this research! I will begin using these activities this 
year.  Looking through some of them, I think the "Making 
it Around the Curve" activity would be great for AP 
Physics 2! They are well written and organized, 
investigation based, and coordinated with standards. So 
far, I have found that these resources are going to give me 
and my students opportunities to experience data 
collection, analysis and more! 

 QuarkNet starts out with opportunities to learn, and 
experiment, and they can provide opportunities in the 
future for greater knowledge and more amazing 
opportunities. 

  



Table (con’t.) 
Self-reported Use of Data Activities Portfolio Activities: Based on Responses from the Full Survey 
and then Responses from the Update Survey in Subsequent Years: Idaho State University Center 

Center Program Year (Year of Full Survey) Subsequent Program Year Subsequent Program Year 
2022 2023 2024 

Idaho 
State 
University 

Cosmic Ray e-lab-it provides me with a way to let 
students experience conducting a scientific experiment 
themselves. Some are useful in teaching basic physics 
principles for freshman physical science. 
I haven't used them yet (early in the year) but I look 
forward to using the coding tools. Have not yet had the 
chance to implement particle physics lessons 

Cosmic Ray Workshop since that is all I can fit into my 
physics schedule. Examples: Dice half-life activity 

Some are useful in teaching basic physics principles for 
freshman physical science. 

My physics class breaks into pairs and each creates and 
undertakes an experiment with the cosmic ray detector.  
They then present to their classmates and the entire jr/sr 
high school.  I also will be using a few activities in my 
chemistry and physics classes. 

Heisenberg's Laser  Electron Diffraction  The one with 
dice (I forgot the name). 

Note: Each row presents responses from the same individual teacher from a given center.  Empty table cells indicate that the teacher did not participate in QuarkNet in that subsequent program 
year(s). Or, less likely did not complete the Update Survey; or did not answer specific questions about the use of DAP activities in their classrooms.  

As an example of a teacher’s engagement and work, the next several pages highlight a presentation that was given by a teacher, Alison Bulson during 
the Idaho State Center’s QuarkNet workshop held on July 24-27, 2023.  

Implementation plans created by teachers during the Relativity and More at ISU 2025 workshop are in a supplemental document to this portfolio. 



A Year of Contemporary 
Physics at West High School



Research and Writing

BL4S Coordinators have 
provided documents 
and a variety of Zoom 
presentations with 
valuable background 
information.

Our team is truly student-
led: Here, a student explains
his understanding of how 
Bragg peaks work to two 
other students.



Win or not, every year the students and I find value 
in the endeavor of producing a proposal. We learn 
physics content, practice technical writing, make 
connections with the physics community, and work 
collaboratively.
Win or not, every year I am proud of the students’
final product.



Contemporary Physics in the General Physics 
Classroom
• Good

• High student interest (as always)

• Incorporated CRMD Time of Flight study this year, data discussion

• Lots of discussion about statistical methods, thanks to Derek’s interest

• Fun projects – ATLAS coloring books, particle models

• Bad
• End of year, student- and teacher burnout

• Not enough time

• Not enough background for students in rotation, EM

• To try 2023-24
• Cram all of mechanics into Semester 1

• Start Contemporary physics early spring

• Incorporate a Master Class again (maybe not ATLAS, if we still have to use Hypatia)

• CRMDs running all. of. the. time. We have 3 CRMDs now!

• AP Phys 1: get ahead of the content enough to include contemporary physics a couple of times before the exam (?)



ID Quarknet Summer Camp, 2023
• Plateau counters for 2 detectors

• Performance Study for 6780

• Attempt to do a 2-detector shower study with Enrique
• (zero events in 1 hour)

• Proper single detector shower study
• (22 potential events in 40-ish hours)

• Thoughts for implementation 2023-24
• 3 detectors at WHS!

• “Steve Method”

• More multi-detector studies

• Altitude vs. Flux (Snowbird Octoberfest?)




