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ABSTRACT: Though curbside recycling is common in many parts of the U.S., contamination rates are problematic. 
Contamination occurs when people include nonrecyclables in recycling bins or recyclable material in the wrong recycling bin. 
This can lead to the entire load being hand-sorted or disposed of as trash and sent to landfills. This paper presents a case study that 
investigates how to influence residents in a township to sort recyclables and reduce contamination correctly. The goal was to test 
whether immediate feedback on a recycling quiz can improve recycling-related knowledge and confidence. Participants (N=81) 
were randomly assigned to one of two groups. Both groups took a survey with a quiz on their phone or computer. One group 
(N=45) had immediate feedback on their quiz questions in the form of seeing the correct answer immediately after answering 
each question, and the other group (N=36) did not receive feedback. A follow-up quiz was administered approximately one week 
later to assess whether their knowledge level had increased after the initial quiz. Both paired-sample t-tests and two-sample 
t-tests were performed. Results indicate that the group with immediate feedback significantly increased actual knowledge (a
6 percentage point increase in score on the quiz), perceived knowledge (13% increase), and confidence levels (12% increase) in
recycling correctly. Further, the confidence and perceived knowledge levels were significantly greater for the group with feedback
than the group without feedback. The results indicate that educating residents with immediate feedback about curbside recycling
could decrease contamination rates.

KEYWORDS: Behavioral and Social Sciences, Sociology and Social Psychology, Recycling, Feedback, Reducing Contamination 
Rates, Curbside Contaminations.

� Introduction
Our planet is in a global climate crisis, facing warming tem-

peratures, extreme weather events, rising sea levels, and more, 
and immediate and long-term solutions are needed. After a 
United Nations report on climate change in 2022 concluded 
that harmful carbon emissions are at the highest level ever, sci-
entists have declared that it is “now or never” to act on climate 
change and that if humanity waits any longer, it will be too 
late.¹ In 2023, the Synthesis Report of the Intergovernmen-
tal Panel on Climate Change (IPCC) concluded that humans 
are “unequivocally” responsible for climate change over the 
past 200 years.² In response to the IPCC report, the UN 
Secretary-General António Guterres declared, “The climate 
time-bomb is ticking” and “…our world needs climate action 
on all fronts — everything, everywhere, all at once.”³

One of the actions needed in the fight against climate change 
is waste reduction. This involves reducing the use/consumption 
of products, reusing products, and avoiding landfills by recy-
cling. This reduces reliance on virgin materials, produces less 
greenhouse gas emissions, and reduces environmental impact 
from landfills.⁴ According to estimates from the World Bank, 
more than two billion tons of solid waste are globally generat-
ed annually. The World Bank reported that this annual waste 
generation will increase to almost four billion tons per year by 
2050.⁵ It is vital that people understand the full potential of re-
cycling in regards to helping fight climate change. The World 
Bank has noted that behavior change and public participation 

are key to a functional waste system. They support designing 
incentives and awareness systems to encourage waste reduc-
tion, source separation, and reuse. 

Many townships and communities in the United States 
use curbside recycling for source separation. With curbside 
recycling, recyclable materials are collected directly from 
households, typically in designated bins for pickup. This can 
be an efficient and convenient way to divert recyclable material 
from landfills and thus reduce the volume of landfills. Howev-
er, residents need to understand and participate in this recovery 
system. A recent report from The Recycling Partnership, an 
NGO, estimated that 84% of Americans view recycling as a 
valuable public service.⁶ This report estimates that only 11.9 
out of 37.4 million tons of recyclable material are successfully 
captured by the U.S. curbside recycling system from sin-
gle-family homes. This rate is only 32%, so much needs to be 
done to increase this rate. The report estimates that if all 37.4 
million tons were placed back into productive use rather than 
disposed of, this would reduce U.S. greenhouse gas emissions 
by 96 million metric tons of carbon dioxide equivalent and 
conserve an annual energy equivalent of 154 million barrels 
of oil.⁶

The overuse of single-use plastics and limited recycling of 
those plastics is a significant challenge, especially in the United 
States. In the first-ever global analysis of all mass-produced 
plastics manufactured, researchers concluded that only 9% 
of plastic waste had been recycled. Twelve percent were in-

	 ijhighschoolresearch.org



29	 DOI: 10.36838/v7i1.28

cinerated, and the rest (79%) were in landfills or the natural 
environment.⁷ The authors of the study predicted that, unless 
there is a big change in plastic production and waste manage-
ment, then by 2050, there will be approximately 12,000 million 
metric tons of plastic waste in landfills or the natural envi-
ronment.⁷ The large increase in plastic is mainly attributable 
to single-use containers. Since plastic is not biodegradable, it 
accumulates in landfills. The United States sends most of its 
plastic waste to landfills, where it produces greenhouse gases.⁸ 
A transition to a circular economy, where little is sent to land-
fill, is needed.

A circular economy is essential to reduce the adverse effects 
of climate change. In the traditional linear economy, resources 
are made into products and thrown away. In a circular econo-
my, there is a reduction in materials used, materials are reused 
and/or shared with others who can use them, and waste is re-
purposed. This cycle then continues for as long as possible. 
The goal of a circular economy is zero waste. An efficient and 
effective recycling program can be part of a circular econo-
my.⁹ Other countries have had success in moving towards a 
circular economy. For example, Germany passed the Circu-
lar Economy Act in 2012, which set a target for 2025 with a 
55% recycling rate.¹⁰ Germany exceeded this target ahead of 
schedule with a current recycling rate of approximately 67%.¹¹ 
However, the United States has one of the lowest recycling 
rates worldwide.¹² Recycling is not mandated by federal law 
in the United States but rather by cities or states, if at all.  Ac-
cording to estimates, only 21% of residential recyclables are 
properly recycled in the United States.¹² Local recycling pro-
grams often pay high processing fees, with some cities and 
towns spending millions of dollars on recycling.¹³ Another re-
cycling issue is the high contamination rate. Over half of U.S. 
households have had access to curbside recycling for years. Yet, 
studies indicate that many items can be recycled but are not, 
and also, many items get thrown in the curbside recycling bins 
that should not be, leading to high contamination rates. The 
Recycling Partnership documents a 17% inbound contamina-
tion rate by weight in curbside containers.⁶ It is anticipated 
that this rate could be reduced through public education as 
to what can go in curbside recycling containers. The cost of 
recycling and improper recycling by residents have been cited 
as community challenges.¹⁴

Understanding the full potential of recycling can influence 
reducing the devasting effects of climate change. An estimated 
10% increase in recycling rates could lead to an overall 1.5-
2% decrease in urban waste.¹⁵ Lack of knowledge has been 
cited as a cause of improper recycling, and there have been 
calls for public awareness campaigns.¹⁶,¹⁷ Prior research has 
indicated that policy interventions related to municipal sol-
id waste recycling lead to positive economic outcomes and 
reduced carbon emissions.¹⁸ By spreading awareness about re-
cycling, individuals learn and may become further inclined to 
recycle. Increasing recycling rates will lead to lower greenhouse 
gas emissions and the preservation of natural resources.⁴ In 
summary, an overall increase in recycling rates will lead to less 
waste in landfills, less soil and water contamination, and lower 
carbon dioxide emissions. 

In this study, the author investigates how to increase public 
awareness of curbside recycling. In Pennsylvania, USA, where 
this case study is based, reports indicate that the state’s ef-
forts to educate citizens on recycling have fallen short while 
waste generation has grown.¹⁹ Contamination rates in some 
townships are high, with an average contamination rate in the 
United States of 17%.⁶ This study aims to determine if there is 
a way to reduce contamination in curbside recycling by having 
residents take a quiz on local recycling rules in which immedi-
ate feedback is provided to the residents.

Prior research on feedback indicates that providing feedback 
results in gains in long-term retention of information.²⁰ In ed-
ucational settings, providing feedback to people who answer 
multiple-choice questions has positively affected learning.²¹,²² 
Research indicates that feedback can not only positively affect 
learning from mistakes made on tests,²³ but also can positive-
ly affect the learning and retention of correct answers.²⁴ A 
research study showed that participants who took a general 
knowledge multiple-choice exam with feedback improved in 
two ways: they corrected their wrong answers on the next test 
and also remembered answers they initially got right but were 
not confident about.²⁴ The retention of correct low-confidence 
answers was twice as high when feedback was given versus a 
no-feedback condition.²⁴

In this study, I predict that taking a multiple-choice quiz on 
township recycling rules with an immediate feedback compo-
nent will lead to positive outcomes. These include increased 
confidence in correctly sorting recyclables and an increase in 
both self-perceived knowledge and actual knowledge about 
correctly sorting recyclables.
� Hypotheses
Hypothesis 1: Taking a quiz with immediate feedback will 

increase township residents’ confidence in correctly sorting re-
cyclables. 

Hypothesis 2: Taking a quiz with immediate feedback will 
increase township residents’ self-perceived knowledge about 
correctly sorting recyclables. 

Hypothesis 3: Taking a quiz with immediate feedback will 
increase township residents’ actual knowledge about correctly 
sorting recyclables.
� Methods
Procedure:
An online survey with a quiz component was used to collect 

data and examine the impact of immediate feedback on confi-
dence, self-perceived knowledge, and actual knowledge about 
correctly sorting recyclables. Following approval by an IRB, the 
survey was administered to residents of a suburban township 
with curbside recycling. All participants were residents of the 
same township. All subjects provided informed consent before 
taking the survey. Participation was voluntary. There was no 
deception and no known risks or discomforts. Participants 
were free to stop the survey/quiz at any time. All individual re-
sponses were kept confidential and were used to research ways 
to improve recycling efforts in the township. The participants 
took the survey online on their phone or computer. The initial 
survey took approximately 5-10 minutes to complete. A fol
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low-up survey was administered approximately one week later, 
which took approximately 3-5 minutes to complete. 

Participants:
Participants were recruited at community events and through 

township newsletters. They were told that if they completed 
the initial and follow-up surveys, they would be entered into a 
drawing for a gift card. 

A total of 81 completed responses were obtained. All partic-
ipants were 18 or older and indicated they lived in a township 
household with curbside recycling. The demographics of the 
participants are documented in Table 1.

Conditions:
Participants were randomly assigned to one of two groups: 

Feedback group or No-feedback group. Both groups had ini-
tial survey questions assessing their perceived knowledge and 
confidence levels about what can and cannot be recycled in 
the township. Then, participants took a quiz to determine 
their actual knowledge. The Feedback group received imme-
diate feedback on their answers, meaning they could see what 
questions they got right/wrong immediately after submitting 
their answers and then saw the correct answers. The No-feed-
back group did not receive feedback and was not informed 
if they got the questions right or wrong. The No-feedback 
group served as the control group, as they did not receive quiz 
feedback. Then, participants in both groups were again asked 
questions assessing their perceived knowledge and confidence 
levels in what can and cannot be recycled in the township. Both 
groups were invited to take a follow-up survey/quiz approxi-
mately one week later. The follow-up asked the same questions 
as the initial quiz to determine if participants had learned and 
remembered the information. 

Measures:
1. Confidence in recycling correctly. Before taking the quiz,

all participants were asked to rate their confidence in correctly 
sorting recyclables in the township on a scale of 1 - 5: “I am 
confident with what and how to recycle in XXX Township.”  
[The name of the township has been withheld for privacy pur-
poses.] After taking the quiz, participants were asked this same 
question again.

2. Perceived knowledge of recycling rules. Before taking the
quiz, all participants were asked to report their knowledge lev-
els of recycling in the township on a scale of 1 - 5: “I know 

what can and can’t be recycled in XXX Township.” After tak-
ing the quiz, participants were asked this same question again.

3. Actual knowledge of recycling rules. Participants took a
quiz with questions about specific recycling rules in the town-
ship. The quiz included multiple-choice questions about what 
specific items can be placed in which curbside bins. For exam-
ple: “What items should go in your blue curbside bins?” The 
quiz also included true/false questions about how to put the 
items in the recycle bins, for example: “All items in the blue 
recycle bins should be clean and dry.” and “It is ok to put all of 
my recycling in plastic bags, then put it in the curbside bins.” 
An example of a page of the quiz is presented in Figure 1.

Analysis:
This study uses a between-subjects and within-subjects 

experimental design, where feedback level is manipulated in 
a case study. Subjects were randomly assigned to one of two 
experimental groups, and responses to the case were obtained 
through an online survey/quiz. Analyses were conducted using 
both paired-sample t-tests and two-sample t-tests.
� Results and Discussion
Confidence levels in recycling correctly:
Before taking the quiz, all participants were asked, on a scale 

of 1 - 5, to rate their confidence in correctly sorting recyclables 
in the township: “I am confident with what and how to recy-
cle in XXX Township.” There was no significant difference in 
answers in confidence levels between the two groups before 
taking the quiz. All participants then took a short quiz on re-
cycling rules in the township. The Feedback group received 
immediate feedback on the quiz questions; they immediately 
saw if they had answered each question correctly, and if not, 
they saw the correct answer. The No-feedback group answered 
the quiz questions but received no feedback and did not know 
if they had responded to the questions correctly or not. After 
the quiz, all participants were asked again to rate their confi-
dence in correctly sorting recyclables in the township. Figure 
2 shows the mean responses for both groups before and after 
the quiz.

Table 1: Demographic information of participants. All participants were 18 
or older, and the majority of participants (78%) were female.

Figure 1: Sample page of the recycling quiz. Participants took the quiz on 
their phone or computer. 
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Within Subjects:
Participants in the Feedback showed significantly increased 

confidence levels after taking the quiz. Confidence levels in-
creased by .47 points from 4.04 before the quiz to 4.51 after 
the quiz (p-value < 0.001).  

Participants in the No-feedback group had no significant 
change in confidence levels after taking the quiz. 

Between Subjects:
Before taking the quiz, the Feedback and No-feedback 

groups had no significant difference in confidence levels. After 
taking the quiz, participants in the Feedback group were sig-
nificantly more confident (Mean=4.51) than the No-feedback 
group (Mean=4.03) (p-value = 0.009). 

The results of the within-subject and the between-subjects 
tests provide support for Hypothesis 1. Taking a quiz with im-
mediate feedback increased township residents’ confidence in 
correctly sorting recyclables. Participants who received feed-
back had a 12% increase in confidence. This is in contrast to 
the participants who did not receive feedback, who had a de-
crease in confidence of 4%. These results are consistent with 
prior research on feedback in educational settings, which has 
shown that feedback helps not only correct wrong answers 
but also allows individuals to remember answers that they got 
right but were not initially confident about.²⁴

Self-reported knowledge of recycling rules:
Participants were asked to report, on a scale of 1 - 5, their 

knowledge levels of recycling in the township, “I know what 
can and can’t be recycled in XXX Township,” before taking the 
quiz. Then, after taking the quiz, they were again asked about 
their knowledge level. Figure 3 shows the mean responses for 
both groups before and after the quiz.

Between Subjects:
Before taking the quiz, self-reported knowledge was not 

significantly different between the Feedback and No-feedback 
groups. Participants in the Feedback group showed a signifi-
cant increase in self-reported knowledge level after taking the 
quiz. Self-reported knowledge levels increased by .57 points 
from 3.98 before the quiz to 4.55 after the quiz (p < 0.001). 
Participants in the No-feedback group also had a significant 
change in self-reported knowledge levels after taking the quiz, 

though not as much of an increase as the Feedback group. The 
No-Feedback group increased by .25 points from 3.75 before 
the quiz to 4.0 after the quiz (p = 0.027).

Within Subjects:
After taking the quiz, participants in the Feedback group, 

who had received immediate feedback on their quiz ques-
tions, had a significantly higher self-reported knowledge level 
(M=4.55) about recycling correctly than participants in the 
No-feedback group (M=4.00), (P = 0.001). 

The results of the within-subject and the between-subjects 
tests provide support for Hypothesis 2.  Participants who re-
ceived feedback had a 13% increase in self-reported knowledge. 
This is in contrast to the participants who did not receive feed-
back, who only had a 7% increase in self-reported knowledge. 
This is consistent with prior research on the role of feedback 
in educational settings.²³

Actual knowledge of recycling rules:
Participants were given a quiz in the initial survey to assess 

their knowledge of recycling rules in the township. Partic-
ipants were asked to take a follow-up survey approximately 
one week later. Fifty-two of the 81 participants responded 
to the follow-up survey, including 26 in the Feedback group 
and 26 in the No-feedback group. All participants who took 
the follow-up survey were again given the same quiz. Actu-
al knowledge of recycling rules was measured by participants’ 
scores on the questions in this quiz one week later. The Feed-
back group, which had immediate feedback on their quiz in 
the initial survey, scored significantly higher in the follow-up 
survey (p = 0.008), indicating that their actual knowledge of 
recycling rules increased. The No-feedback group had no sig-
nificant change in actual knowledge, as predicted. The results 
provide support for Hypothesis 3. 

The results of the experiment provide support for each of 
the three hypotheses. This is consistent with prior literature 
that suggests that feedback on an assessment leads to positive 
outcomes.²⁰-²³
� Conclusion
This study documents the results of an experiment in which 

the author investigates, in a local township, whether an inter-
vention method, an interactive quiz with immediate feedback, 
can increase confidence and both actual and perceived knowl

Figure 2: The mean scores for confidence levels before and after taking the 
quiz. The feedback group was significantly more confident after taking the 
quiz.

Figure 3: The mean score of self-reported knowledge before and after the 
quiz. Participants in the Feedback group showed a significant increase in self-
reported knowledge level after taking the quiz.
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edge of what can and should go in curbside recycling bins. The 
study results indicate that both actual and perceived knowl-
edge and confidence in recycling increased after a quiz with 
immediate feedback. These findings support the three hypoth-
eses. 

Limitations:
All participants in the study were volunteers and were 

recruited at community events and through township newslet-
ters, which means that the sample may be made up of people 
who care more about the topic of recycling than if I had a true 
random sample. In addition, this research was limited to one 
suburban township. 

Implications and Future Research:
An efficient and effective recycling system is part of a cir-

cular economy and one requirement in the fight against 
climate change. Though reducing consumption and reus-
ing materials are priorities, recycling is also very important. 
The Environmental Protection Agency has indicated that 
increased collection and reduced contamination in the recy-
cle stream are priorities and that solutions are needed.⁹ The 
World Bank notes solid waste management is necessary for 
sustainable cities.⁵ 

The World Bank also notes that public participation and 
behavior changes are instrumental in tackling solid waste 
management challenges, and they support designing aware-
ness systems.⁵ My findings suggest improved knowledge and 
confidence with recycling after taking a quiz with feedback, 
but further research is needed to ensure actual changes in be-
havior and recycling outcomes. Future research could measure 
whether improved knowledge and confidence after taking a 
quiz with feedback has a measurable effect on recycling be-
havior and a reduction in contamination. In addition, future 
research could examine more suburban townships, other 
neighborhoods, and other demographic groups with curbside 
recycling. Future research could also explore different types of 
interventions, such as quizzes with delayed feedback or alter-
native forms of recycling education, including visual aids, to 
see if similar results can be achieved.

This study found that an interactive feedback-based recy-
cling quiz may produce positive outcomes. This is consistent 
with prior studies that found that feedback in an education-
al setting may produce positive outcomes.²¹-²⁴ The Recycling 
Partnership notes that confusion and lack of confidence in 
recycling are barriers to participation, and they call for more 
communication, engagement, and tools to promote education 
and increase recycling.¹⁷ Public schools may consider adding a 
quiz about local recycling rules with feedback as part of their 
science classes or during an assembly or science fair as a fun 
activity. Local libraries could host this type of quiz at their 
community events. Community leaders may want to include 
a similar quiz with feedback on their websites and township 
newsletters. More recycling and lower contamination rates in 
the recycling stream may lead to other positive consequences, 
such as lower township costs. Future research can study differ-
ent ways to improve curbside recycling in the United States 
and other countries as one piece of our collective fight to com-
bat the climate crisis. 

� Acknowledgments
I would like to thank my teachers for encouraging my 

research and my Township Commissioners’ assistance con-
ducting the study.  
� References

1. United Nations. It’s ‘now or never’ to limit global warming to 1.5 degr
ees. (2022, April 4). https://news.un.org/en/story/2022/04/11154
52. 

2. Intergovernmental Panel on Climate Change. Climate Change 20
23 Synthesis Report, 2023. https://www.ipcc.ch/report/sixth-assess
ment-report-cycle/.

3. United Nations, Press Release. Secretary-General Calls on States to
Tackle Climate Change ‘Time Bomb’ through New Solidarity Pact, Ac
celeration Agenda, at Launch of Intergovernmental Panel Report.
(2023, March 20). https://press.un.org/en/2023/ sgsm21730.doc.
htm#:~:text=I%20have%20proposed%20to%20the,of%5D%201.5
%C2%B0C%20alive. 

4. Project Drawdown. Recycling. 2024, https://drawdown.org/solutio
ns/recycling

5. World Bank. Solid Waste Management. (2022, February 11). https:/
/www.worldbank.org/en/topic/urbandevelopment/brief/solid-was
te-management.

6. Recycling Partnership. The State of Curbside Recycling in 2020. 
(2020, February 13). https://recyclingpartnership.org/stateofcurb
side/

7. Geyer, G.; Jambeck, J.; Law, L. Production, use, and fate of all plas
tics ever made. Sci. Adv. 2017, 3 (7), e1700782 DOI:10.1126/sciad
v.1700782. 

8. Goisman, M. Taking Plastic Out of Landfills. (2024, February 27).
https://seas.harvard.edu/news/2024/02/taking-plastic-out-landfill
s#:~:text=The%20United%20States%20generates%20millions,emi
ssions%20and%20not%20much%20else.

9. Environmental Protection Agency. The National Recycling Strategy:
Part One of a Series on Building a Circular Economy. (2021, Novem
ber 1). https://www.epa.gov/system/files/documents/2021-11/fina
l-national-recycling-strategy.pdf.

10. Federal Ministry for the Environment, Nature Conservation, Nucl
ear Safety and Consumer Protection. Circular Economy Act. 2012, htt
ps://www.bmuv.de/en/law/circular-economy-and-safeguard-the-
environmentally-compatible-management-of-waste.

11. European Environment Agency. Early warning assessment related
to the 2025 targets for municipal waste and packaging waste: Germany, 
2022, https://www.eea.europa.eu/publications/many-eu-member-
states/germany/view

12. Statista. Recycling in the United States – Statistics & Facts. (202
3, December 20). https://www.statista.com/topics/1275/recycling-
in-the-united-states/

13. Fernandez, L. Recycling Prices Continue to Rise – But at What
Cost? (2021, November 4). https://www.clf.org/blog/recycling-pri
ces-rise-at-what-cost/.

14. Horner, D.; Fitzpatrick, N.; Ivacko, T. M. Michigan Local Leaders'
Views on Recycling: Current Challenges and Opportunities for Improv
ement. SSRN Electronic Journal 2022.

15. Giuseppe, V. M.; Giacomo, D. A. Recycling and Waste Generati
on: An Estimate of the Source Reduction Effect of Recycling Pro
grams. Ecol. Econ. 2019, 161, 321-329.

16. European Commission, Joint Research Centre, Dri, M., Canfora,
P., Antonopoulos, I., and Gaudillat, P., Best environmental manage
ment practice for the waste management sector – Learning from frontr
unners, Publications Office. 2018. https://data.europa.eu/doi/10.2
760/50247.

17. Recycling Partnership. State of Recycling, The Present and Future
of Residential Recycling in the U.S. 2024. https://recyclingpartner

DOI: 10.36838/v7i1.28

ijhighschoolresearch.org



33	

ship.org/state-of-recycling-report-download/.
18. Razzaq, A., Ming-Lang Tseng, Najmi, A., Sharif, A., Lim, M. K. 

Dynamic and causality interrelationships from municipal solid was
te recycling to economic growth, carbon emissions and energy effi
ciency using a novel bootstrapping autoregressive distributed lag.
Resour. Conserv. Recycling 2021, 166, 105372.

19. Penn Environment. With Recycling Rates Dropping, New Repo
rt from Pennsylvania Resources Council and Penn Environment
Offers Ways to Put City, State Back on Track. (2022, May 31). 
https://environmentamerica.org/pennsylvania/media-center/recyc
ling-rates-dropping-new-report-pennsylvania-resources-council-
and-pennenvironment/#:~:text=A%20key%20challenge%20has%
20been,curbside%20recycling%20under%20Act%20101.

20. Karpicke, J. D.; Roediger, H. L. Expanding retrieval practice pro
motes short-term retention, but equally spaced retrieval enhances
long-term retention. Journal of Experimental Psychology: Learning,
Memory, and Cognition 2007, 33, 704.

21. Butler, A. C. Multiple-Choice Testing in Education: Are the Best
Practices for Assessment Also Good for Learning? Journal of Appl
ied Research in Memory and Cognition 2018, 7, 323.

22. Butler, A. C.; Roediger, H. L. Feedback enhances the positive
effects and reduces the negative effects of multiple-choice testing. 
Memory & Cognition 2008, 36, 604.

23. Butterfield, B., & Metcalfe, J. Errors committed with high confid
ence are hypercorrected. Journal of Experimental Psychology: Learnin
g, Memory, and Cognition 2001, 27, 149.

24. Butler, A. C.; Karpicke, J. D.; Roediger, H. L. Correcting a meta
cognitive error: Feedback increases retention of low-confidence co
rrect responses. Journal of Experimental Psychology: Learning, Memo
ry, and Cognition 2008, 34, 918.

� Author
Elena M. Jadach is a William Penn Charter School student in 

Philadelphia, PA, USA. She is the Founder and President of Gen 
Z for Sustainability, a 501(c)(3) nonprofit organization dedicated to 
inspiring and empowering young people to advocate for and create a 
more sustainable world. 

DOI: 10.36838/v7i1.28

ijhighschoolresearch.org




