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“Political institutions improve or deteriorate the
human mind, and the causes and modes of that
beneficial or injurious influence remain a distinct and
much wider subject of study.”

---John Stuart Mill, 1861




Overview

* Central banks have been involved in a variety of educational activities for many years.

* Central bankers’ speeches and other forms of communication have become more pedagogical in
nature, aiming to shape and manage public knowledge, beliefs, expectations, and attitudes.

* Central banks’ educational role has become not only an auxiliary function of central banks but a
central component of their monetary policymaking.
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« “..journeyed from ‘never explain’ to a point where sometimes the explanation is the policy”
(Yellen 2013).

* Education, explanation, and engagement the “three Es of central bank communication”
(Haldane, Macaulay, and McMahon 2020).

* Helpful to frame central bank communication research as a subfield of educational psychology,
which studies the internal mental processes related to learning.

* Common goals and methods, promising research avenues.

* Opportunity to reflect on the pitfalls of an older field.



Central Banks as Educators

* “There should be no limit to the work of the Federal Reserve banks in the field of cooperation,
education, and leadership...It seems desirable that the Reserve banks be firmly established as
centers of information, enlightenment, and leadership” (Conference of Chairmen 1941).

* “One may argue that central banks, being public institutions with substantial economics know-
how, are particularly well placed to promote the public good of economic and financial literacy as
an integral part of basic education. One advantage that central banks may have over other agents
with commercial or political interests is that consumers expect central banks to provide neutral,
nonpartisan information” (Gnan et al. 2007).

» “Reinforce their position as recognized experts in the field of economics” (Gnan et al. 2007).

* Evaluate efficacy of other government and non-profit education programs (Hilgert et al. 2003,
Bosshardt et al. 2011, Assenmacher et al. 2021).

* Over 40% of central banks mention education on their websites (Blinder et al. 2024).



Economic and Financial Literacy Education

e Central banks take part in financial literacy efforts with various governmental, corporate,
academic, and non-profit organizations. More than 80 countries have established
national committees for financial literacy.

* National Central Banks in EU widely make efforts to educate the public, mostly focusing
on personal financial management (Assenmacher et al. 2021).

* Financial stability: Improvements in financial Iiteravcy might contribute to a more resilient
financial system (Widdowson and Hailwood 2007, Soski¢ 2011, Buch 2018).

* Monetary transmission: Financial literacy strengthens transmission of a change in policy
rates, partly because financially literate consumers participate in stock and mortgage
markets (Stark 2006, Schnabel 2025).

* Price stability: Greater economic and financial literacy are associated with lower and
more accurate inflation expectations (Bruine de Bruin et al. 2010, Burke and Manz 2014).



Central Bank Communication
as Education

* “Revolution and continuing evolution in communication by central
banks” (Yellen 2012).

* “Improved economic education, including possibly the education
provided by central bank communications, can promote greater
uniformity and accuracy in inflation expectations” (Burke and Manz
2014, emphasis added).

e Central bank communication can facilitate consumers’ understanding
of key economic relationships, helping them form theory-consistent
and therefore more accurate expectations (Drager et al. 2016).

* “Central banks have to be understood by the people whom they
ultimately serve. This is a key to rebuilding trust” (Lagarde 2019).
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* Lack of trust and a lack of understanding as central banks’ “twin

deficit” problem (Haldane 2017).



We have cut interest rates. Why did
we do it and what does that mean
for you?
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* “High standards of economic education help to build public support for the pursuit of price stability as the ultimate goal
of prudent monetary policy. Over and above legal provisions, it is of the utmost importance for a central bank that a
‘culture of stability’ emerges in society...” (Stark 2006).

* “Central banks have an interest in keeping other areas of economic policy from undermining the goal of maintaining
price stability...Even though central banks do not have any decision-making power in the relevant areas — fiscal and
structural policies — they can support the economic policy debate that precedes and accompanies the policy decision-
making process with the arguments they put forth” (Gnan et al. 2007).

* “A public that understands basic economic principles and how the economy works will have a better understanding of
the decisions made by policy-makers, including the Federal Reserve System. They will be better informed and more
effective as citizens” (Boston Fed President Cathy Minehan, 2006).



Educational Psychology:
Origins

* “Concerned with the development, evaluation, and application of
(a) theories and principles of human learning, teaching, and
instruction and (b) theory-derived educational materials,
programs, strategies, and techniques that can enhance lifelong
educational activities and processes” (Wittrock and Farley, 1989).

* “The scientific study of psychology in education” (Wittrock 1992)

* Johann Herbart (1776-1841) as his followers faced strong
opposition to the notion of education as a scientific (rather than
moral and religious) endeavor (Berliner 1993).

* Progressive era belief that science and expertise could solve social
problems. Reformers like John Dewey sought to apply scientific
principles to teaching and learning.

*  “Whatever exists at all exists in some amount. To know it
thoroughly involves knowing its quantity as well as its quality...And,
in general, the nature of educational measurements is the same as
that of all scientific measurements” (Edward Thorndike 1918).




Wartime Development

* “Psychologists and educational psychologists found meaningful
work to perform in the war, because they better than others
could advise on how to take a farmer or a store clerk and 8 weeks
later provide an electronics repairman or a bombardier. They
tested, evaluated, and designed instruction” (Berliner 1993).

* Practical orientation lead researchers away from the “hope of
finding a single, all-purpose learning theory” (Berliner 1993).

* Instructional design: “the process of systematically applying
instructional theory and empirical findings to the planning of
instruction. It is applied educational psychology in the best sense
of the term” (Dick 1987).

* Interest in instructional design shaped by growing use of films and
other audiovisual media in military personnel training.




The Cognitive
Approach

* Space race motivated new emphasis on math and science education.

* By the 1960s, educational psychology shifted away from Thorndike’s
behaviorist (stimulus-response) approach, toward a cognitive approach,
which studies internal mental processes, including perception, attention,
language, information processing, cognitive biases, mental representations,
interest development, and memory.

* Dual coding theory hypothesizes that humans possess separate systems for
processing different types of information (auditory/verbal versus
visual/pictorial) (Paivio 1969).

* Cognitive load theory (CLT) posits that working memory has a limited
capacity (Sweller 1988).




RCTs and the Cognitive Approach

* Cognitivism brought about a surge in controlled experiments (Hedges and Schauer
2018), including RCTs with aptitude-treatment interactions (Cronbach 1957 APA
address).

* Cronbach later pointed out that studies with aptitude-treatment interactions
frequently failed to replicate, making it “unlikely that social scientists will be able
to establish generalizations applicable beyond the laboratory or that
generalizations established in the field work will be maintained” (Cronbach 1975).

* “American education research turned increasingly towards ethnography and other
gualitative research methods,” entering “a dark era for those interested in
randomised trials in education” (Hedges and Schauer 2018).




Education Sciences Reform

* No Child Left Behind (NCLB) Act “generated instant demand
for quality education research by requiring robust scientific
evidence to justify certain expenditures of federal funds on
education interventions, products and services” (Hedges and
Schauer 2018).

* Education Sciences Reform Act of 2002 created the Institute
of Education Sciences (IES), a research arm of the United
States Department of Education.

* The IES funds education research, evaluates federal
programs, reports education-related data and statistics, and
maintains the “What Works Clearinghouse.”

INSTITUTE oF
EDUCATION SCIENCES

* When the IES was founded, relatively few researchers had
the training and experience to conduct randomized trials. IES
qguickly began providing training. Now, nearly all research-
oriented schools of education offer courses on experimental
design (Hedges and Schauer 2018).



Educational Psychology for Central Banks

* The communication revolution in central banking has spawned a new and rapidly-

growing literature on central bank communication with the public (Blinder et al. 2008,
Blinder et al. 2024).

* Because central bank communication is fundamentally educational in its objectives, this

new research field is very closely related to education research— RCTs, cognitivism, and
the learner-centered paradigm.

* |n fact, central bank communication could almost be considered a subfield of educational
psychology.

* Helpful to lay out the parallels (including common challenges).



Cognitive Load and Instructional Design

* Limitations on human cognition and attention are crucial considerations for central bank
communication (Blinder et al. 2024).

* Educational psychology provides important insights into the nature of these limitations
and how they can be addressed through effective instructional design.

* Limited capacity assumption from cognitive load theory: human working memory has a
limited capacity for holding and processing information.



Types of Cognitive Load

1. Intrinsic cognitive load: determined by the inherent complexity of the material being
learned.

* Increases with element interactivity, the number of elements that must be processed
simultaneously in working memory to understand the material.

2. Extraneous cognitive load: interferes with learning by consuming limited working
memory resources on irrelevant activities or redundant information.

3. Germane cognitive load:



Assumption Description Related citations

Dual channels Humans possess separate channels for Paivio (19806),
processing visual and auditory information Baddeley (1992)

Limited capacity Humans are limited in the amount of Baddeley (1992),
information that can be processed in each Chandler and

M U LT | M E D I A channel at one time Sweller (1991)
Active processing  Humans engage in active learning by attending  Mayer (1999),
to relevant incoming information, organizing Wittrock (1989)
I_ E A R N | N G selected information into coherent mental

representations, and integrating mental

representations with other knowledge
THIRD EDITION

—Series of principles to help instructional designers optimize
learning by making effective use of both processing channels,
managing cognitive load, and helping students build mental models

Richard E. Mayer




Multimedia Principle

 The multimedia principle suggests that learning is enhanced when information is
presented in both visual and verbal formats.

* Central bank communication research has recently started studying this principle,
showing that visual aids can enhance understanding and recall of monetary policy
information, and that tone of voice can influence the interpretation of central bank
communications (Bholat et al. 2018, Curti and Kazinnik 2023, Gorodnichenko, Pham, and
Talavera 2023, Binder, Kuang, and Tang 2023).



Principles for Reducing Extraneous Cognitive Load

e Central bank communication researchers recognize that reducing extraneous cognitive load is also important, as
reflected in recent efforts to simplify communications and reduce the reading level required for comprehension
(Bholat et al. 2018, Kryvtsov and Petersen 2021).

* Multimedia learning theory also emphasizes the importance of how the visual and verbal components are
integrated, since certain arrangements can either reduce or increase extraneous cognitive load.

* The coherence principle recommends that extraneous words, sounds, and pictures should be excluded.

* The spatial contiguity principle and temporal contiguity principle recommend that corresponding words and
pictures be presented near to each other on a page or screen and simultaneously rather than successively.

* The modality principle suggests that learning is more effective when graphics are paired with narration rather
than on-screen text, which reduces cognitive load by using the separate visual and auditory channels for
processing information.

 Theimage principle says that including the presenter's image in a multimedia presentation does not
enhance and may hinder learning by adding unnecessary cognitive load and distracting from the core
content. Incorporate relevant visuals that aid understanding, rather than the speaker’s image.



Principles for Managing Intrinsic Cognitive Load

High complexity and element interactivity in monetary policy. Instructional design cannot reduce intrinsic cognitive load, but can help
manage it.

The pretraining principle suggests that learners will grasp more complex concepts when they already have a solid understanding of basic
terms, definitions, or core ideas. Pretraining can reduce the working memory demands during subsequent learning by allowing learners to
focus on the relationships between components.

* Drager and Nghiem (2023) show that providing consumers with a non-numerical “literacy treatment” to teach them about inflation and
monetary policy leads them to react more strongly to some subsequent quantitative treatments.

* Central banks’ economic literacy initiatives are also a form of pretreatment.

The segmenting principle holds that learners understand and retain complex information better when it's presented in smaller, more
manageable segments. This principle also emphasizes the importance of giving learners control over the pace at which they move through

the segments.

* The “layered” communications used by the Bank of England and others (Bholat et al. 2018).
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Principles for Optimizing Germane Cognitive Load

* Instructional design to facilitate schema construction. Schema, or mental frameworks, are based on past experiences, beliefs,
and learned information and influence how new information is processed, interpreted, and remembered.
* The signaling principle recommends highlighting essential information and its organization. Explicitly pointing out essential elements and

their relationships can foster germane cognitive load, encouraging learners to engage in deep processing and integrate new information with
prior knowledge.

* The personalization principle recommends using a conversational style to make content more engaging and relatable, promoting active
learning and schema development.

* Schema development can also be promoted through analogies to more familiar domains (Gick and Holyoak 1983, Newby et al. 1995).

* The high value of simple, relatable information (Bholat et al. 2018) may arise from consumers’ ability to incorporate it into their
existing schemas, which often depend on their personal experiences (Malmendier 2021, Binder and Makridis 2022, Binder,
Kuang, and Tang 2023).

e Central bank communication can also aim to help consumers build new schemas by explaining the central bank's targets and
tools and the channels of monetary policy.

* For example, communication that explains the mortgage rate channel influences how households subsequently react to communication
about a policy rate change (Binder, Kuang, and Tang 2023).



Heterogeneity and the Learner-Centered Paradigm

* Rise of cognitivism accompanied by shift toward learner-centered paradigm, which emphasizes
individual students’ needs, strengths, and interests (McCombs 1994).

* “Learners selectively pay attention to incoming information, encode it within their short-term
memory in their own ways, store it in long-term memory in their own ways, and retrieve the
information based on the way it was encoded” (Reigeluth et al. 2016).

* Educational psychology research frequently includes subgroup analysis, so that instructional
design can tailor strategies by prior knowledge, learning style, experience level, age, and cultural
background (Thompson et al. 2023, Wolf 2025).

* Information treatments related to central banking and monetary policy tend to have different
effects depending on respondents’ numeracy, literacy, income, race, gender, and political views
(D’Acunto et al. 2021, Coibion et al. 2022, Binder et al. 2025, McMahon 2025).



Common Challenges

* “If an unfriendly foreign power had attempted to impose on America the mediocre educational performance that exists
today, we might well have viewed it as an act of war. As it stands, we have allowed this to happen to ourselves” (National
Commission on Excellence in Education 1983).

* “The elusive science” (Lagemann 2000).

* Despite growing spending on public education and emphasis on evidence-based reform (Slavin 2020):
* Stagnation in reading scores; large inequality and achievement gaps (Auletto 2023, Fahle et al. 2024).

*  “Formal schooling and educational programs often fail. Students retain misconceptions even after instruction, basic academic
skills are often undeveloped, and many youth leave school unprepared to participate competently in a democratic and diverse
society. Most troubling is that education is delivered unevenly and inequitably” (Ball and Forzani 2007).

* “Promise or false hope?” (Blinder et al. 2024)

*  “Abysmal track record of the typical communication strategies of central banks in affecting households' and firms' inflation
expectations” (Coibion et al. 2020).



External Validity

“The great advantage of the psycho-physical laboratory is paid for by certain obvious defects. The completer control
of conditions, with resulting greater accuracy of determination, demands an isolation, a ruling out of the usual media
of thought and action, which leads to a certain remoteness, and easily to a certain artificiality...Unless our laboratory
results are to give us artificialities, mere scientific curiosities, they must be subjected to interpretation by gradual
reapproximation to conditions of life. The results may be very accurate, very definitive in form; but the task of re-
viewing them so as to see their actual import is clearly one of great delicacy and liability to error” (Dewey 1901).

Central bank communication research frequently uses survey-based information experiments.

* In IES categorization scheme, these are efficacy research, because the treatments are designed by the same researcher who implements the
survey, and the setting is highly controlled.

* “Gradual reapproximation to conditions of life” might be achieved by increasing the prevalence of other IES
research categories, including scale-up research.

e Scaling up educational interventions that are successful in smaller studies often results in drastically reduced effect
sizes (Cheung and Slavin 2016, Kizilcec et al. 2020).

» Studies using high-frequency identification seem to find smaller effects of central bank communications than RCTs
(Lamla and Vinogradov 2019, Binder, Campbell, and Ryngaert 2024).



External Validity

* Scholars critique the What Works Clearinghouse (WWC) for its lack of attention to generalizability (Briggs 2008,
Dynarski 2010, Ming and Goldenberg 2021).

* “In rating the quality of causal research, the WWC has historically prioritized internal validity—the extent to which
changes in the outcomes can be attributable to the intervention in the study—over external validity—the extent to
which a study’s findings would generalize to other settings, student populations, or outcomes” (Wolf 2025).

External validity of results concerning specific subpopulations is frequently threatened by underpowered study
designs or failure to account for multiple hypothesis testing (Jacob et al. 2019).

Questionable research practices, such as “p-hacking” (manipulating data or methods to obtain statistically
significant results) or “HARKing” (Hypothesizing After Results are Known), pose threats to external validity by
biasing results.

These concerns are just as valid in central bank communication research as in educational psychology. In both
fields, there is a gradual trend toward open science, with some journals recommending or requiring
preregistration, transparent reporting, and open data (Patall 2021).



Construct Validity

* “Whether the specific elements observed in an evaluation are representative of the elements that were intended” (Briggs
2008 p. 18), i.e. whether test or assessment measures the theoretical construct it intends to measure.

* |f items within a test or scale aim to measure the same construct, they should have high internal consistency (Cronbach
1951).

* Construct validity should also be reflected by high test-retest reliability, indicating that the scale is stable and consistent
over time (Chen et al. 2024).

* Inflation expectations literature has focused on construct validity and development of new measures (Armantier et al.
2017, Ryngaert 2023, Hajdini et al. 2024).

* Other constructs of interest include other economic expectations, trust, and perceptions about the central bank’s
independence, partisanship, or governance (Angino and Secola 2022, , Drager and Nghiem 2023, Kuang et al. 2024)

* Educational psychologists have developed and evaluated various dimensions and methods of measuring trust, which could be
adapted for central bank research (Tschannen-Moran and Hoy 2000).

Analysis of internal consistency and test-retest reliability, along with focus group studies, would be a valuable contribution.

* Use of open-ended survey questions and qualitative interviews to measure mental models and other features of beliefs is
promising and rapidly progressing (An et al. 2023, Binder et al. 2023, Haaland et al. 2025).



Construct Validity

* A frequent threat to construct validity is the use of “in-the-moment” outcomes or
assessments to make inferences about long-term learning (Schuetze and Yan 2023), even
though immediate performance is often not a good proxy for longer-term learning
(Soderstrom and Bjork 2015).

“Short-term performance can be inflated in ways that circumvent the deeper cognitive processing that
supports true learning...Delayed outcomes — that are appropriately aligned with learning objectives —
are needed to infer learning. Concretely, this means evaluating interventions via a post-test and ideally a
post-test that occurs a day or more after the manipulation” (Schuetze and Yan 2023).

e Survey-based information experiments usually measure immediate effects of
interventions.

* Follow-up surveys are becoming more prevalent, providing new insights into persistence
(Haaland et al. 2025, Kuang et al. 2025, Binder et al. 2025).



“A Tension Between Orientations”

* Educational psychology is “an academic version of mulligan stew” and an “academic chameleon” (Ball 1984). Vast array of
topics, paradigms, and approaches can lead to a sense of incoherence and fragmentation (Salomon 1991).

e Salomon (1996) describes a “tension between orientations”:

“Educational psychology, for much of its history, was characterized by the tension between rigorous, disciplinary scholarship
that serves science, and field-oriented work that serves practice...This tension yields a gap between the orientation of an
indifferent observer of (allegedly) natural phenomena, an observer who practices the analytic methods of a semi-natural
science, and the orientation needed for the study and practical improvement of the complex and artifactual field of education.”

* Some view educational psychology “as a scholarly pursuit based in empirical investigation (i.e., as a social or behavioral
science),” and others “as a practice-oriented profession based in the application of psychological theories and principles to
problems of education. Perhaps others view the discipline as a blend of the two, adopting the scientist-practitioner
model” (Scheurman et al. 1993).




“A Tension Between Orientations”

* The scientific orientation requires a sort of “isolation and reduction” in which “each psychological phenomenon or
state of the individual's mind is to be conceptualized and studied as an entity onto itself...And this implies the

separate study of discrete processes or states rather than the study of their combined, Gestalt-like functioning”
(Salomon 1996).

* Educational reform efforts have often failed for focusing “now on this part, now on that, this problem, that
problem” (Sarason 1991 p. 43).

* “Critics suggest that RCTs...tend to generate simplistic universal laws of ‘cause and effect’ and that they are
inherently descriptive and contribute little to theory generation or theory building” (Connolly, Keenan, and
Urbanska (2018).

Similar tensions and critiques for work on central bank communication and consumer expectations. Weaker than
desirable feedback from efficacy research to foundational research.



“A Tension Between Orientations”

» Salomon’s (1996) suggests focusing on “the field's unique mission, its raison d'étre of existence: Design.”

“The reason for raising the activity of design to the level of the field's main mission is that design, by its very nature, treats its field of
reference—education—as a cultural, social, psychological, and organizational (and sometimes political) artifact rather than as a

natural phenomenon.”

“The qualities and course of development of natural phenomena are to be observed and respected; on the other hand, artifacts are
to be shaped and improved for some purpose that transcends them...As an artifact, education is something to be modified and
improved, rather than to be studied from the side-lines. Accordingly, the field's ultimate mission is not just to discover how things are

but how they could be.”

* Rapid technological development poses both challenges and opportunities for design.

New educational technology rarely as transformative as initial enthusiasts expected (An 2021).

“Technologies and prevailing psychological conceptions of learning, thinking, and instruction have always served and inspired each
other in reciprocal ways,” but as technology development has become increasingly rapid, “psychological and pedagogical thinking
cannot but attempt to catch up” (Salomon and Almog 1998).

This has been and remains the case in the central banking context as well (Blinder et al. 2024).



Conclusion

* Blinder et al. (2009) urged central banks to “pay some attention to communication with the general
public.”

* “Almost ten years on, despite further rapid growth in central bank communication, it is unclear the
general public have benefited,” but “there are compelling reasons for central banks to continue
trying” (Haldane and McMahon 2018).

* Provocation: central bank communication as subfield of educational psychology

* “raison d'étre of existence: Design.”



