
Keppler, Li, Wu: Crowdfunding the Front Lines
33

Online Appendix

Appendix A: Description of Pennsylvania School System

Pennsylvania has large, urban school districts (Pittsburgh and Philadelphia) as well as smaller school districts

serving suburban and rural areas. Pennsylvania also has a mix of district-run schools and charter schools

(both of which are publicly funded). As of 2016, around 8% of children living in Pennsylvania attend a

charter school, slightly higher than 6% in the US overall. Since 2010, Pennsylvania has passed reforms to

improve the rigor of their standardized tests, similar to the other states that have adopted the 2010 Common

Core Curriculum. Moreover, the demographics of its population are similar to the demographics of the US

as a whole: in 2019, Pennsylvania had a poverty rate of 12.2% (slightly higher than the U.S. rate of 11.8%)

and was 18.2% nonwhite (slightly lower than the US rate of 23.5%).

Appendix B: Description of School Name Matching

DonorsChoose provided a list of 2,783 unique schools from Pennsylvania, from which at least one teacher has

posted a project. For all records, we received the school name as well as its DonorsChoose hashed identifier.

For 2,547 records (91.5%), we also received the school’s NCES (National Center of Education Statistics)

identifier. The NCES ID is a unique federally assigned identifier. With the NCES ID, we instantly matched

DonorsChoose records about teachers and projects with school-level data from federal and state sources

(which also use NCES IDs as unique identifiers). For the 236 records (8.5%) without an NCES ID, we

manually matched using the following process. We typed the school’s name into the NCES school-lookup

tool (https://nces.ed.gov/ccd/schoolsearch/). In some cases, there were multiple schools with a matching (or

close to matching) name in Pennsylvania; we resolved this by looking at the location data (address) provided

both by DonorsChoose and the NCES lookup tool.

After manually looking up the 236 unidentified records, we found:

• 118 records (50%) had no NCES ID associated with the name, 74 (31%) were preschools that do not

have NCES IDs and 44 (19%) were not schools but rather learning or community centers that do not have

NCES IDs.

• 79 records (33%) were schools for which we found the NCES ID, and successfully matched.

• 39 records (17%) had names that would suggest they are qualifying K-12 schools, but for which we could

not find the NCES ID.

Overall, out of the 2,783 records provided by DonorsChoose, 2,665 are K–12 schools that qualify for our

study predicting student performance outcomes on the PSSA and Keystone exams. Of the 2,665 schools,

we have NCES IDs that enable matching DonorsChoose records with federal- and state-level data on school

attributes and performance outcomes for 2,626 schools (98.5% match).

Appendix C: Funding Events

DonorsChoose had several funding events throughout the study period. Not all qualified as treatment in our

analysis. In Table A1, we list all funding events from 2012–2013 to 2017–2018. If the event was anticipated,

we do not include it. If it was not possible to anticipate, it was included as a treatment e↵ect on project

funding. The Ripple event on March 27, 2018 is not technically included in our analysis because the impact

of projects funded through this event are not materialized until the 2018–2019 school year.
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Table A1 Funding Events Summary

Date Event Location Anticipated Include Twitter

August
4, 2014

Staples Phila-
delphia

No significant
increase in
projects posted.

Yes None

August
22–24,
2014

Gates
Founda-
tion

US No significant
increase in
projects posted.

Yes Through 8/24, we’re throwing a back-to-school philan-
thropic sale! Nearly all projects are half-o↵–donate today
(August 22, 2014)

September
18, 2014

Google Pitts-
burgh

No significant
increase in
projects posted.

Yes Hey, Pittsburgh! @Google just gave over 50,000 and
#flashfunded every project in the city! (September 19,
2014)

August
21–22,
2015

Gates
Founda-
tion

US Yes, a signifi-
cant increase in
projects posted.

No Enter JUMPSTART at checkout today, and your dona-
tion will be matched by @gatesfoundation! (August 21
2015) and Thanks to additional funding from @Gates-
Foundation we’re extending the JUMPSTART promo
code for a few more hours! (August 22, 2015)

March
10, 2016

Best
School
Day

US No significant
increase in
projects posted.

Yes 50 philanthropists have helped us fully fund 11,000 class-
rooms today. Happy #BestSchoolDay! (March 10, 2016)

August
25, 2016

Gates
Founda-
tion

US Yes, a signifi-
cant increase in
projects posted.

No Right now, donations to projects on our site are being
matched thanks to @gatesfoundation (August 25, 2016)

November
29, 2016

Giving
Tuesday

US Yes, Twitter post
one week prior.

No Only one week until #GivingTuesday! Who’s made their
plan for the big day? (November 22, 2016)

March
29, 2017

Best
School
Day

US No significant
increase in
projects posted.

Yes Tomorrow, your donations will be matched on EVERY
project. #BestSchoolDay is back! (March 28, 2017)

August
23, 2017

Gates
Founda-
tion

US Yes, a signifi-
cant increase in
projects posted.

No Help schools get student-ready! All day, claim your
#BestSchoolYear match thanks to @gatesfoundation
(August 23, 2017)

October
18, 2017

Fill
Every
Shelf

US Yes, a signifi-
cant increase in
projects posted.

No Are you ready to #FillEveryShelf? Tomorrow and Thurs-
day, all book projects are matched! (October 17, 2017)

November
28, 2017

Giving
Tuesday

US Yes, Twitter post
one week prior.

No It’s Black Friday, and you know what that means. . .Only
4 days until #GivingTuesday! (November 24, 2017)

January
25, 2018

First
Million
Projects

US No significant
increase in
projects posted.

Yes Our community has hit an incredible milestone: you’ve
funded the #FirstMillion classroom projects! To cele-
brate, donations to every live DonorsChoose project are
doubled tomorrow. Here’s to the next million! (January
24, 2018)

March
27, 2018

Ripple US No significant
increase in
projects posted.

Yes We can’t believe that just happened. With the largest sin-
gle donation in our history, @Ripple just funded EVERY
SINGLE CLASSROOM PROJECT on our site. Happy
#BestSchoolDay! (March 28, 2018)
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Appendix D: Model Free Results

Figure A1 provides model free evidence on the performance changes between funded and non-funded schools.

We first calculated yearly performance changes for each school as compared to its performance in the previous

year. We then performed t-tests on the di↵erences between average yearly performance changes between

funded and non-funded schools. The performance metrics are the SPP score, and percents of students scoring

proficient and above or basic and above in each subject of the Keystone and PSSA exams. Out of the 13

performance metrics, funded schools demonstrate larger changes (significant at 0.1 level) on four outcome

metrics (SPP, percents scoring basic and above for Keystone Biology, PSSA ELA, and PSSA Science), and

smaller changes (significant at 0.1 level) on two outcome metrics (i.e., percents scoring proficient and above,

and basic and above for PSSA Math), and statistically non-di↵erent changes on seven metrics, compared

to non-funded schools. This evidence seems to point towards a direction that funded projects make some

positive impact, but the results are mixed. It is unclear whether these di↵erences can be explained by changes

in school characteristics (for example, a larger enrollment of students from low-income families) or changes in

district funding, both of which are controlled for in our fixed e↵ects models with and without the instrument.

Figure A1 Comparison of Average Performance Changes: Funded vs. Non-Funded Schools

Notes. This figure displays average yearly changes of school performance between funded and non-

funded schools. School performance metrics are the SPP score, and percents of students scoring pro-

ficient and above or basic and above in each subject of the Keystone and PSSA exams. Results from

t-tests on the di↵erences between funded and not-funded schools are shown. ***, p< 0.01. **, p< 0.05,

*, p< 0.1.
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Appendix E: Supplemental Figures and Tables

Table A2 Summary Statistics by Posting and Funding Status

Not Posted Posted Posted & Not Funded Funded

N Mean SD N Mean SD N Mean SD N Mean SD

School Attributes
Enrollment 12,104 561.4 473.1 5,703 618.2 426.1 1022 602.8 491.1 4,681 621.6 411.1

Percent FRPL 11,816 40.9 24.2 5,549 61.8 30.3 1003 47.9 27.1 4,546 64.8 30.1

Percent Asian/Pac. Isl. 12,100 2.8 4.4 5,702 3.5 36.9 1,022 3.0 30.3 4,680 3.7 37.2

Percent Black 12,100 9.4 4.4 5,702 26.3 6.7 1,022 14.2 4.6 4680 28.9 7.1

Percent Hispanic 12,100 7.0 18.4 5,702 12.9 32.2 1,022 9.3 24.3 4,680 13.7 33.1

Percent Native American 12,100 0.2 12.4 5,702 0.2 20.2 1,022 0.2 16.4 4,680 0.2 20.8

Student-Teacher Ratio 12071 14.8 23.6 5,692 15.4 36.9 1,020 14.9 30.3 4,672 15.5 37.2

District Annual Expenditure per Student (in $1,000)
Salary 12,063 7.1 1.5 5,696 6.7 1.5 1,022 6.9 1.5 4,674 6.6 1.5

Supplies 12,063 0.6 0.2 5,696 0.5 0.2 1,022 0.6 0.2 4,674 0.5 0.2

Property 12,063 0.2 0.3 5,696 0.2 0.4 1,022 0.2 0.2 4,674 0.2 0.4

SPP 10,337 74.4 12.5 4,972 66.4 14.0 893 71.7 12.9 4,079 65.2 14.0

Keystone % Advanced

Literature 1,805 8.2 6.9 902 5.8 6.1 174 7.2 6.0 728 5.5 6.1

Algebra 1,807 18.5 13.7 903 14.1 13.3 174 16.3 12.4 729 13.6 13.4

Biology 1,805 23.4 15.5 902 16.8 14.6 174 21.3 14.3 728 15.7 14.5

Keystone % Proficient+

Literature 1,805 73.6 17.6 902 66.2 22.1 174 72.5 17.7 728 64.7 22.8

Algebra 1,807 65.8 20.3 903 56.4 24.8 174 63.9 21.1 729 54.6 25.3

Biology 1,805 62.9 21.1 902 52.3 25.9 174 61.8 21.5 728 50.0 26.4

Keystone % Basic+

Literature 1,805 93.1 8.6 902 89.8 11.7 174 92.7 8.0 728 89.0 12.4

Algebra 1,807 91.4 10.4 903 87.4 13.5 174 91.1 9.5 729 86.5 14.2

Biology 1,805 85.2 15.7 902 77.3 22.1 174 84.4 17.3 728 75.5 22.8

PSSA % Advanced

ELA 5,833 21.0 12.2 3,584 14.3 11.5 588 18.2 11.3 2,996 13.5 11.3

Math 5,833 19.7 13.3 3,584 13.2 11.9 588 16.9 12.1 2,996 12.4 11.7

Science 5,418 37.4 18.2 3,445 25.2 18.9 553 32.5 17.7 2,892 23.8 18.9

PSSA % Proficient+

ELA 5,833 66.0 16.1 3,584 52.4 21.4 588 61.2 17.8 2,996 50.7 21.6

Math 5,833 48.3 19.5 3,584 35.7 21.7 588 43.9 20.0 2,996 34.1 21.7

Science 5,418 74.7 18.5 3,445 60.0 25.0 553 70.3 20.7 2,892 58.0 25.2

PSSA % Basic+

ELA 5,833 92.6 7.0 3,584 86.2 11.8 588 90.6 9.0 2,996 85.3 12.1

Math 5,833 75.9 16.1 3,584 62.7 22.5 588 71.7 18.5 2,996 60.9 22.8

Science 5,418 89.6 12.4 3,445 81.1 18.8 553 87.4 15.6 2,892 79.9 19.1

DonorsChoose Activities
No. Project Posted 12,104 0.0 0.0 5,703 5.3 11.2 1,022 1.3 0.7 4681 6.1 12.2

No. Project Funded 12,104 0.0 0.0 5,703 0.0 0.0 1,022 0.0 0.0 4,681 4.6 9.3

Total $ Funded 12,104 $0.0 $0.0 5,703 $1,492.4 $3,327.5 1,022 $0.0 $0.0 4,681 $1,818.3 $3,591.3
Total Students Reached 12,104 0.0 0.0 5,703 0.0 0.0 1,022 0.0 0.0 4,681 451.9 984.2

Notes: SPP, Pennsylvania School Performance Profile. ELA, English language arts. Proficient +, proficient and above. Basic

+, basic and above. Data are from 2012–2013 school year to 2017–2018 school year. Data are only available starting from

2014–2015 school year for Keystone/PSSA test scores.
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Table A7 First Stage Results for Instrumented Panel Data Regressions

SPP Keystone PSSA

Num of Projects Eligible for Funding Events 0.746*** 0.693*** 0.688***

(log scaled) (0.019) (0.042) (0.020)

Num of Students (log scaled) 0.123** 0.117 0.104

(0.053) (0.166) (0.075)

Percent Free or Reduced-Price Lunch 0.000 -0.001 0.001

(0.000) (0.001) (0.001)

Percent Asian -0.000 0.016 0.001

(0.004) (0.015) (0.006)

Percent Black 0.005 0.005 0.004

(0.004) (0.009) (0.004)

Percent Hispanic 0.002 -0.002 0.002

(0.003) (0.009) (0.004)

Percent Native -0.013* -0.066*** -0.014

(0.007) (0.022) (0.011)

Pupil Teacher Ratio -0.001*** 0.000 -0.000

(0.000) (0.001) (0.001)

District Expnd. - Salary 0.022* 0.005 0.015

(0.012) (0.015) (0.013)

District Expnd. - Supplies 0.018 0.130** -0.052

(0.033) (0.057) (0.041)

District Expnd. - Property 0.005 -0.006 -0.002

(0.015) (0.019) (0.010)

School Fixed E↵ects Yes Yes Yes

Year Fixed E↵ects Yes Yes Yes

Const Yes Yes Yes

N 15303 2703 9413

R-sq 0.336 0.280 0.341

Weak Instrument Test
Cragg-Donald Wald F-stat 4848.5 713.213

†
3195.78

†

Stock-Yogo weak IV critical values

10% maximal IV size 16.38 16.38 16.38

20% maximal IV size 6.66 6.66 6.66

25% maximal IV size 5.53 5.53 5.53

Notes:
†
F-stats shown are for percentages of students scoring proficient and above in Literature. F-stats are very similar

for other outcomes, i.e., percentages scoring basic and above and in other subjects. SPP, Pennsylvania School Performance

Profile. Expnd., expenditure. Standard errors are clustered by schools. ***, p< 0.01. **, p< 0.05, *, p< 0.1.
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Figure A2 Impact of Funded Projects on School Performance Stratified by FRPL Percentage

Notes. This figure displays the e↵ects of the number of funded projects (log-scaled) on school perfor-

mances stratified by percentages of free-and-reduced-lunch students. Bars represent 90% confidence

intervals. For clearer illustration, estimates that are significant at p-value= 0.1 level are called out.

Appendix F: Themes for Textual Analysis
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Table A12 Themes 1 and 2 for Textual Analysis

Channels Keywords and Examples

1. Knowledge Retention Meaning: Resources secured were used in a way that improved student retention
of knowledge, either by improving the e�ciency of a single learning opportunity or
making it more e�cient for students to have multiple learning opportunities for the
same knowledge.

Words: comprehend, comprehension, concentrate, concentration, deep understand,
focus, forget, foundation, grasp, hard work, hard worker, internalize, memorable,
memory, practice, promote growth, recall, recognition, recognize, remember, reread,
retention, review, see example, see examples, stamina, strengthen, visual, visualize,
visually, work hard

Example Statement 1: “Students have been using the headphones every day as
they work on the computers to listen to stories read aloud, practice their reading and
concentrate on details to help them comprehend their texts. With the headphones,
the classroom stays quiet and students’ work remains private, allowing for better
focus and increased learning. Our class is full of students who are concentrating and
highly engaged in the reading process!”

Example Statement 2: “With your donations we were able to purchase a snack sta-
tion of granola bars, fruit snacks, and dried cereal. Our school serves a cold breakfast
each morning during a very short window of time. Many students miss this fifteen-
minute window because they come to school late. It is very tough for kids to sit
through three hours of school on an empty stomach while wait for lunch. Thanks to
you, students who come in late still have an opportunity to have a breakfast during
class time. I cannot tell you how these snacks and cereals have helped students focus
on their class work and less on their rumbling stomachs.”

2. Repeated or Shared Use
of Resources

Meaning: Resources secured were used frequently and repeatedly within the teacher’s
own classes to increase the intensity of impact, or shared widely across the teacher’s
school to increase the breadth of impact.

Words: daily, each afternoon, each day, each morning, every day, every morning,
every student, every week, everyday, everyone, extra, future, incorporate, left over,
many time, more students, next year, repeatedly, share, unlimited, use again, weekly,
whole class, whole school, year, years

Example Statement 1: “My students have been working hard and using the
Chromebooks almost every day. I am continuing to build up my supply of classroom
Chromebooks and hope one day to have 30 Chromebooks in my room for every stu-
dent to be able to use on a daily basis. Using technology in my classroom has changed
the way I teach and my students learn. It has made the content of history more rel-
evant as we explore new and di↵erent materials. It has given every student a voice
as I use new tech tools like NearPod, EdPuzzle, Flipgrid, and PearDeck where every
student can log in and reply. Students are excited to use the Chromebooks each day
and often look forward to lessons where they engage in with technology.”

Example Statement 2: “This document projector is available to all sta↵ members
at our school and can serve our entire student population of more than 300 students.
It is being used in core classes as well as special classes such as art and music.
The document projector makes instruction so much easier for our teachers. Lessons
have become more streamlined and student-centered, and teacher demonstrations can
happen faster, giving the students more time for guided practice. Our students have
less trouble viewing live demonstrations, following along with the text as it’s read
aloud, or presenting their work for all their peers to see clearly. This helps eliminate
confusion which minimizes behavior issues and improves student comprehension of
the class material.”
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Table A13 Themes 3 and 4 for Textual Analysis

Channels Keywords and Examples

3. Di↵erentiated Learning Meaning: Resources secured were used in way that enabled the teacher to customize
students’ learning experiences, providing a learning experience that corresponded to
the level of the student in a particular topic.

Words: extra help, independent, independently, individualize, individually, language
learner, language learners, level, low level, privacy, private, small group, small groups,
special education, special need, without help

Example Statement 1: “My students were so excited when our new reading games
were delivered! They love playing with the games during independent center time.
My students are able to practice their reading skills such as rhyming words, begin-
ning sounds, sight words and sequencing while enjoying the games. These games are
allowing even my students who are several reading levels behind, feel like they can
complete the activities without my help. When my students are busy playing these
educational games, it allows me time to work with smaller groups for guided reading.
I have my students work in small groups to practice their reading skills with other
children who are on the same level.”

Example Statement 2: “I can’t thank each of you enough for helping our class
get a kidney table! I have been able to pull small groups during reading and math
class to work on di↵erent skills. Our reading class has 26 students, so meeting with
small groups to di↵erentiate instruction before was very di�cult. Having this table
has enabled me to pull small groups to di↵erentiate instruction daily! We now can
use leveled readers in class which gives me the opportunity to read with small groups
depending on their reading levels. In math class, I can now pull di↵erent students up
to meet with me and classmates to work on di↵erent math skills. They are feeling
more comfortable communicating with each other too! They are now talking about
math more and more!”

4. Streamline Process Meaning: Resources secured were used in way that enabled the teacher to reduce
non-learning, o↵-task, or down-time time in the classroom.

Words: disruption, disruptive, distract, distraction, e�ciency, e�cient, e�cient oper-
ation, e�cient operations, eliminate, faster, frustrate, ine�ciency, ine�cient, manual,
manually, operational e�ciency, quicker, reduce ine�ciency, reduce ine�cient, reduce
waste, save, save time, simpler, simplify, speed up, streamline, tedious, transition,
waste

Example Statement 1: “The white board has been such a great addition to our
classroom...I am able to switch up the colors to highlight specific details and di↵er-
entiate various aspects of our learning. Because of your generosity, I no longer hear
students complain that they cannot see. I do not have to use chalk, which leaves
behind the dusty marks. We do not have to waste time cleaning our boards or picking
up broken pieces of chalk. The markers have helped us eliminate all of this and it is
great!”

Example Statement 2: “Receiving the glue, scissors, headphones, and paper cutter
have saved time doing the various activities we do in the class. I no longer have to
borrow items from other teachers and my students no longer have to borrow from
classmates. These materials have changed the atmosphere in my classroom. My stu-
dents are so excited to be able to use scissors that work and not have to wait to share
when having to cut something.”


