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Truth Literacy Training: The core solution element for resolving the
main root cause of democratic backsliding
A precipitous backward slide from democracy to authoritarianism/autocracy is
underway. Root cause analysis and a system dynamics simulation model were used to
analyse why this occurred and how the backward slide can be reversed. The main root
cause was found to be low political truth literacy. As long as this is low, democracy
cannot function as intended because citizens are too easily deceived into voting against
their own best interests. The paper reports on an empirical study of what appears to be
the core solution element for raising political truth literacy: Truth Literacy Training.
Results indicate average political truth literacy is currently low (the root cause exists)
and can be raised to high with a surprisingly small amount of carefully designed
training (the root cause can be resolved).
Keywords: democratic backsliding; authoritarianism; root cause analysis; political
truth literacy; misinformation
➔Subject classification codes: include these here if the journal requires them

Introduction
➔(To be written. See TruthLitTraining document for material. Refer to the “analysis
paper” as a prior paper. Orient the Introduction to introduce the problem, and then the
two papers. Completely redo the Lit Review to cover literature relevant to the study.
And so on.)
Literature review
➔(To be done. Situate this paper relative to the first paper.)

The Truth Literacy Training (TLT) study
➔(Break this one section up into the usual Method and Results sections.)
Solution element construction and study design
Using our own software and database, a form of online TLT was developed
using a long questionnaire supplemented by training materials (Figure 1). An elaborate
series of pretests was used to refine training and testing design. At one point we found
many subjects were not taking the training seriously, resulting in widely varying and
mostly low scores.
The problem was solved by discovery of an insightful set of experiments1 on
“dispelling the illusions of invulnerability” to deceptive persuasion. The authors found it
was not enough to inoculate subjects by exposure to deceptive statements and
explanation of why they were deceptive. This failed to work because “our participants’
sense of unique invulnerability to deceptive ads left them unmotivated to use defenses
against such ads.” This illusion of invulnerability caused subjects to believe they were
not susceptible to deception, with the result that “they did not resist the ads containing
illegitimate authorities [a form of deception] more effectively than did controls.” This
was corrected by “demonstrating in an undeniable fashion that participants can be
fooled by ads containing counterfeit authorities.”
To dramatically demonstrate to people that they are not invulnerable to
deception, we changed the initial part of the training. After subjects in groups 2 and 3
answer questions for the first three statements in the Review Section of Figure 1 and
before any training has occurred, they read an educational item on: The concept of truth
literacy. There they are shown their own answers (the first two are usually wrong)
versus the correct answers. The item then says:
If you got all the answers right, congratulations. However, here’s how other people did.
In a past survey with 34 participants, none got the answer to the first question right.
Three got the answer to the second question right. On the third question 19 people got
the answer right.
Why are the first two questions so hard? It’s because they use clever forms of
deception, which makes it terribly difficult to determine how true the claims are.
The reason so many people got the third question right is it’s not deceptive.
Generally, it’s much easier to spot the truth as opposed to deception, because we are so
used to processing true statements from people we talk to, books we read, and so on.

This shocks people into realizing they are vulnerable to deception. From this
point on, almost all take the questionnaire seriously. From the viewpoint of the
elaboration likelihood model of persuasion2, elaboration motivation has increased from
low to high. Subsequent training increases their elaboration ability, with the result that
when training is complete, most deceptive persuasion attempts will be processed
(elaborated) correctly and they will not be fooled.

Figure 1. Truth Literacy Training web page, group 3, claim and vote training. The
subject has completed the training, done in the Getting Started and Review Section.
They have just answered three questions concerning a statement about a Trade
Agreement Treaty. The claim in the statement is bolded. All three answers are correct.
The Personal Truth Test is shown on the right panel. Notes are the two vote training
rules. Above The Personal Truth Test are summaries of the fallacies groups 2 and 3
were trained on. The subject scrolls to see all Reference Material. Using the left panel,
subjects can navigate anywhere in the questionnaire to review their work. Checks
indicate a completed item.

Using a Prolific online panel, the study was run on 93 US subjects randomly assigned to
three groups. Demographics were age range 22 to 51, average age 31, 49% male.
Educational levels were 34% high school, 55% college degree, 10% PhD. All were told
this is a decision-making study for the purpose of improving the health of democracy.
The three groups were:
Group 1 (the control group) received training on the neutral topic of how
democracy works.
Group 2 received training on how to tell if a political claim (embedded in a
political statement, such as the one in Figure 1) was true or false, by spotting the pattern
of fallacy or non-fallacy used and using the Personal Truth Test, which includes the
Strong Evidence Rule (Figure 2).
Group 3 received the same training as group 2 plus training on how to vote
correctly (given the perceived level of truth of a claim) by applying two rules: Reward
the Truth Teller and Penalize the Deceiver (See Figure 1 Notes section for these rules.).
Total time for group 3 averaged 87 minutes, of which about one hour was training.
Group 3 training involves 37 questions.

Figure 2. The Strong Evidence Rule.
There is a 5-minute break after training for all groups, necessary to avoid fatigue and
loss of interest on such a long questionnaire. A follow up study was run later using
different statements.
In the test section of the questionnaire (called Decision Making Section in
Figure 1), non-hot statements were presented in random order. Figure 1 shows how each

statement is followed by three questions: (1) the truth question, (2) an open-ended
question designed to maintain cognitive motivation and give us feedback, and (3) the
vote question. The fictious country of “Rutania” was used in statements to create
interest and political realism without the bias a real country would have provoked.
Deceptive statements contained six fallacies we found common in political appeals:
cherry picking, ad hominem attack, appeal to emotion, strawman, false dilemma, and
false fact lie, plus flawed application of the Strong Evidence Rule.
In the study, LTQ was measured by the percent correct for the truth questions for
deceptive statements. DTQ was measured by percent correct for vote questions for
deceptive statements. AAQ is calculated from LTQ and DTQ.
Individual DTQ can theoretically never be higher than LTQ, since DTQ uses the
results of LTQ as input. Study results support this prediction.
General results

Figure 3. Results of the Truth Literacy Training study. Average scores and 95%
confidence intervals for answers to deceptive statements are shown, with guessing
levels, Cronbach’s alpha, and calculated AAQ. (AAQ = DTQ / LTQ) Treatment groups
were:
1 – Trained on neutral topic (control group)
2 – Trained on claims
3 – Trained on claims and vote
Figure 3 summarizes study results for the three groups. Group 1 (the control group)
corresponds to where the average political system is today. Political truth literacy

(DTQ) is low. Group 2 claim training raises LTQ to high but as expected has little effect
on DTQ, which remains still low. Group 3 claim and vote training raises both LTQ and
DTQ to high.
The key data is LTQ and DTQ for groups 1 and 3. The large increases, from 8%
to 76% and from 2% to 67%, 68-point and 65-point rises, suggest that TLT and other
solution elements are capable of pushing on the high leverage point of raise political
truth literacy from low to high successfully. Group 3 training averaged about one hour,
indicating that TLT, such as in education systems and online training, will not require
that much of a person’s time.
The follow up study 26 days later found LTQ and DTQ for group 3 had declined
from 76% to 66% and 67% to 60%, 10-point and 7-point falls. After an average of 30
minutes of refresh training, LTQ and DTQ for group 3 rose to 75% and 70%, indicating
regular refresh training of some type can work and will be required. Or it may be that
like reading and writing literacy, once truth literacy matures and becomes the reasoning
default and is exercised often enough, little decline will occur. Long term it may even
rise, if reinforced by regular exposure to political truth literacy topics in news media,
such as a story centered on deceptive use of the cherry picking fallacy.
However, LTQ for group 1 was 22% and 20% for the pre-refresh and postrefresh training statements, versus 8% for the first questionnaire. This indicates spotting
deception was substantially easier in the second questionnaire statements, and suggests
there was more than the 10-point and 7-point declines noted above and that the refresh
training may not have worked as well as the 75% and 70% indicated. The reason for this
appears to be that the second questionnaire statements were developed after the first
questionnaire was run. Without realizing it, we structured them slightly differently and
frequently omitted stating how strongly supported the premises were. This caused the
second set to be substantially easier than the first set, as it made fallacies easier to spot.
The problem is easily corrected. A more accurate measure of training persistence
would require further statement testing/development and rerunning the study using
balanced statements of equal difficulty in the first and second questionnaires. During
this work the first and second questionnaires could be improved as needed.
Hypotheses results
In the first questionnaire, N=30, 30, and 33 for groups 1, 2, and 3. In the second
questionnaire 26 days later, N=25, 27, and 24, an average dropout rate of 18%. A
minimum sample size of 30 is required to assume results have a normal distribution and
a reliable standard deviation can be calculated. Thus, the results of the first
questionnaire are potentially reliable, while results for the second are slightly unreliable.
It was our error to not use higher sample sizes for the first questionnaire to
accommodate dropouts in the second questionnaire. Given the small sample sizes, we
consider this a very preliminary study.
The study was designed to test six hypotheses. We reached these conclusions:

H1. LTQ and DTQ can be accurately measured.
Cronbach’s alpha is the standard measure of internal consistency, and hence
reliability, of a set of Likert scale questions designed to measure a single construct (like
LTQ or DTQ) in a single situation (such as groups 1, 2, and 3). The standard rules of
thumb for alpha are: > .9 Excellent, > .8 Good, > .7 Acceptable, > .6 Questionable, > .5
Poor, and < .5 Unacceptable.3
The trend in the first and second questionnaires is that the more the training, the
higher the alpha. The more a person is trained to make a discrimination, like spotting
deception and deciding how to vote, the less they must guess when choosing an answer.
Less guessing increases internal consistency, which increases alpha. The relatively high
alphas for group 3 in the first questionnaire, .82 and .92, indicate the scale itself is
sound. LTQ and DTQ can therefore be accurately measured for group 3, the trained
population.
But what of group 1, the untrained population, which has alphas of .38 and .44
in the first questionnaire? Increasing the number of questions in a survey of this type
(where alpha is high enough to be promising and under some situations is high, like
group 3) can be expected to increase alpha to an acceptable level4, as long as the new
questions measure the same construct in a similar manner to the old questions. Thus, the
results demonstrate that LTQ and DTQ can be accurately measured in general.
In the remaining hypotheses, only the 95% confidence intervals are considered.
H2. LTQ and DTQ are currently low in the average voter. This was well
supported by the first questionnaire. Group 1 represents the average voter, who has
never received the equivalent of TLT. Their LTQ and DTQ were low, 8% and 2%.
H3. LTQ and DTQ can be raised to high via TLT. This was also well supported
by the first questionnaire. Because of training, LTQ rose from 8% to 77% and 76%.
DTQ rose from 2% and 6% to 67%.
H4. Training on LTQ alone is insufficient to raise DTQ to above the minimum
DTQ for a healthy sustainable democracy. This was well supported by the first
questionnaire. The average vote score for those receiving claim training alone was 6%.
This shot up to 67% for the group receiving claim and vote training.
The 6% was an astonishing discovery. We expected it to be low, but not that
low. Even if a person has been trained on how to tell whether a political claim is true or
false, they are unable to translate the truth or falsity of a claim into correct action.
Instead, they choose all sorts of answers for the vote question. This indicates the
average voter currently does not penalize deceptive politicians. Yet in a time when
political deception is so rampant and the truth is so rare, why would anyone not want to
strongly penalize deceivers? Why would anyone not want to strongly reward truth
tellers? This behavior is required for democratic governments to work in the best
interests of voters. We suspect the reason for its absence is that hardly anyone has
received the equivalent of TLT and in particular vote training, which is amazing simple.
Vote training consists of following the two simple rules described in the lower right of
Figure 1.

H5. Training on LTQ and DTQ persists but falls over time. This was partially
supported by second questionnaire results.
H6. The fall in LTQ and DTQ over time may be eliminated with sufficient
refresh training. This was weakly supported by second questionnaire results. However,
we expect the problems causing weak results can be eliminated as discussed earlier.
In all cases, replication and further research is required to more fully confirm,
reject, or modify these hypotheses. Study results apply only to the fallacies subjects
were trained on, and are thus too narrow to apply to real world behavior. A broader
solution will require broader training and much further development.
Vote question results

Figure 4. Distributions of the vote question answers for the first questionnaire. The
correct answer is 9 for deceptive and 1 for non-deceptive statements. A normal
distribution curve was added to chart A for discussion.

The vote question answers in Figure 4 show interesting behavior:
Group 1. Trained on neutral topic (control group) – While the effect surely
varies across political units and study samples, we hypothesize that the first row
approximates how voters in most nations behave today.
In chart A there’s more support than opposition in response to a deceptive
political claim. This has not gone unnoticed by politicians willing to engage in
deception. Note how close the data comes to a normal distribution centered on the
midpoint. This indicates a person’s level of political truth literacy is largely due to
random factors (environmental and genetic chance) rather than the formal education
seen in charts C and E.
Chart B shows untrained people lean toward supporting truth telling politician,
but seem shy about supporting them strongly with answer 1. We offer no theory why
this is so.
Group 2. Trained on claims – As discussed earlier in H4, the second row
contains what to us is astounding counterintuitive data. Citizens trained on how to
determine the truth of claims but not trained in how to vote correctly, intuitively lean in
the correct direction on vote answers. But very few choose the correct answers of 9 in
chart C and 1 in chart D. A surprising percentage (22% and 29%) chose answer 5, “It
would make no difference.” That’s like saying “It doesn’t matter to me at all if a
politician tells the truth or not.” But yet it must, if democracy is to thrive.
Similar observations apply to other incorrect answers. Choosing 4 and 6 is like
saying “It barely matters to me whether a politician tells the truth or not.” Deviations
from correct answers are why the vote training in group 3 is required.
Correct answer preference is worse in chart D than chart B. Claim training
reduced ability to vote correctly. This too is puzzling behavior we cannot explain.
Group 3. Trained on claims and vote – The third row, if we could get enough
voters to choose the correct answers when faced with real world decisions, would
resolve the root cause by raising political truth literacy from low to high. The analysis
paper concluded that a range of 80% to 90% for LTQ and AAQ is required for
satisfactory root cause resolution, though much further research is necessary. DTQ =
LLQ x AAQ, so this equals a range of 64% to 81% for DTQ, which appears feasible.
To accelerate solution implementation, we estimate only 10% to 20% of an
electorate needs training since most elections are close. The biggest training impact
would be on uncommitted young and swing voters. Voters already strongly committed
to a false ideology will tend to resist change due to the deceptive power of motivated
reasoning, as discussed later. Training is not urgently needed for voters already
supporting truth-telling politicians. This suggests that initially, training should target
those who would benefit the most. In the long-term, all citizens should be trained.
The training needs improvement to reduce confusion of some kind, indicated by
the answer 1 spike in chart E and the answer 2, 5, and 9 spikes in chart F. These should
all be near zero.

Correct answers
Political deception has become so destructive in today’s world that nothing less than
answer 9 for deceptive statements and answer 1 for non-deceptive statements is required
for democracy to thrive. Electing truth-telling leaders (in terms of the objective truth
about what’s best to optimize the common good) must be the top priority of voters.
For deceptive or true statements, even small deviation from the correct answer
matters, since that indicates a person has been partially deceived and that adds up. Koch
and Arendt5 surveyed the research on cumulative media effects and found that “small
effects may become decisive and meaningful when they accumulate over time” due to
repeated exposure.
Deception involves three components6: (1) Response shaping, the initial
formation of a new slightly different response to a stimulus, such as a slight amount of
doubt climate change is real, a small dislike of immigrants, some doubt a politician not
a liar, or skepticism to wearing face masks during the Covid19 pandemic. (2) Response
reinforcement, where each repetition of a falsehood (often using different false
evidence) strengthens the false belief response. (3) Response change, how a person
responds to a stimulus based on the amount of false belief acquired.
The cumulative exposure effect occurs because of component 2. Each additional
exposure (even if the deceptive effect is small, like answer 4 to deceptive statements)
reinforces the conditioned response. “The strength of people’s attitudes depends entirely
on the number of incoming messages about the attitude issue they have processed”
(p76).
Consider deceptive statements. What begins as a small error in reasoning, such
as a small deviation from the correct answer, with many repetitions grows into a large
error, such as reasoning that “Well, Politician A didn’t tell that big a lie. I’ll vote for
him anyway.” Or they might reason “Just because Politician B denies climate change is
real is not that strong a reason to oppose him. Other things matter more.”
For non-deceptive statements, small deviation from the correct answer also
matters, since that indicates a person does not understand how to best support truthtelling politicians. These errors accumulate and can lead to large errors, such as: “I like
the fact Politician C told the truth on such an important subject. But telling the truth is
not that big a deal. Other factors like experience are just as important.”
Nullifying the deceptive power of motivated reasoning with high-speed pattern
recognition
The analysis found the high leverage point for resolving the main root cause of
democratic backsliding to be raise political truth literacy from low to high. The study
offers empirical evidence political truth literacy is presently low and can be fairly easily
raised to high, though this was a laboratory study rather than an actual democratic
system.

The cognitive mechanism employed in the training is high-speed pattern
recognition by spotting patterns of non-fallacies (truth) or fallacies (deception). Subjects
were trained on how to spot one pattern of the truth: correct application of the Strong
Evidence Rule. This inductive rule of logic appears to be the most common rule in true
political statements. Subjects were also trained to spot flawed application of the Strong
Evidence Rule plus six fallacies common in political falsehoods: cherry picking, ad
hominem attack, appeal to emotion, strawman, false dilemma, and false fact lie.
A high-seed pattern recognition approach can nullify the deceptive power of
motivated reasoning, a well-established theory explaining how biased decision-making
works.7 The theory explains why once a person is fooled into believing deceptive goals
and facts, the person becomes highly partisan and their false beliefs are unshakable.
Instead of thinking logically, they behave as The Rationalizing Voter, the title of Lodge
and Taber’s magnum opus,8 which summarizes decades of empirical research. “In short,
citizens are often partisan in their political information processing, motivated more by
desire to maintain prior beliefs and feelings than by their desire to make ‘accurate’ or
otherwise optimal decisions”.9 When a prior belief is false (such as non-whites are
inferior or climate change denial), deception has occurred and partisan reasoning will be
erroneous. The research centers on the John Q. Public simulation model10, a calibrated
node-link associative model, which “has been remarkably successful… in replicating
the processing and behavior of real citizens”11.
The purpose of deception is to create a false belief that benefits the deceiver at
the expense of the deceived. Motivated reasoning theory divides false beliefs into two
broad types: False goals and false facts (or claims) used to rationalize false goals. In a
democracy, false goals are those that do not benefit the common good (the majority of
the electorate), and benefit special interests (a minority) instead.
False beliefs are created and strengthened by fallacious arguments, which work
when someone fails to spot a fallacy. But once a person learns the spot-the-pattern of
truth or deception technique of TLT, they are inoculated. Fallacies they have been
trained on or logic they cannot identify can no longer be used to fool them into a false
belief, so they never believe the false belief in the first place or may question a false
belief already held. This depends on the level of truth literacy a person has attained.
The premise of motivated reasoning theory is that all reasoning is motivated to
achieve either accuracy goals (slow thinking) or partisan goals (directional, fast
thinking). With enough training and experience in how to “read” the truth by pattern
recognition (claim training), and how to use that knowledge to act correctly (vote
training), sufficiently correct accuracy reasoning can approach the speed of partisan
reasoning and replace it, thereby becoming the reasoning default when important new
political arguments or facts are encountered, or old ones need review.
“…the ways by which we are deceived are consistent and not so hard to
recognize”.12 A thorough program of pattern recognition training can create a reliable
high-speed pattern recognition heuristic. With proper training, accuracy reasoning is
now automatically used instead of partisan reasoning when confronted with new

potentially false inputs, because accuracy reasoning is now fast instead of slow, and
usually correct instead of so easily deceived. A person’s important political beliefs will
now tend to be true instead of false, depending on their level of truth literacy.
Heuristics work by substituting fast and frugal reasoning for slower logical
reasoning. “A heuristic is a strategy that ignores part of the information, with the goal of
making decisions more quickly, frugally, and/or accurately than more complex
methods”.13 Pattern recognition allows irrelevant information to be ignored and not
processed, which can speed reasoning so much it becomes instantaneous.
For example, the statement in Figure 1 contains 85 words about a Trade
Agreement Treaty. As soon as a truth literate person spots the false dilemma pattern in
the 6 words saying “There are only two choices here” and confirms there really are
more than two choices (there almost always are in politics), they know the statement is
fallacious and nothing else matters. Step 3 of the Personal Truth Test (Figure 1, right
panel) applies.
TLT employs the preemptive aspect of inoculation theory. Innovating by
training on logic pattern recognition instead of misinformation correction (such as factchecks and news pointing out the truth), as we have done, Cook et al.14 found that
inoculating subjects by training on spotting false balance and fake expert strategies
“neutralized” the negative influence of misinformation on perceived scientific
consensus on climate change.
Our approach necessarily goes one step further by introducing vote training and
greatly improves training effectiveness by adding a catalog of common fallacies and
The Personal Truth Test. Drilling subjects on the catalog of common fallacies (and
correct and flawed application of the Strong Evidence Rule) teaches high-speed pattern
recognition in the same manner that students are drilled on letters of the alphabet,
words, numbers, multiplication tables, object names from pictures of a cat, dog, etc.
With sufficient practice citizens can now “read” the truth. Common fallacies can be
spotted in seconds and false meme infection prevented most of the time.
Peering into the future, a society that has achieved universal political truth
literacy might look something like this:
Marketplace Deception Protection Skills…. A person who is skilled in deception
protection will have well-learned mental procedures designed to detect, neutralize, resist,
correct for, and penalize deception attempts…. More broadly, consumers adept at
deception self-protection will learn to warn and protect friends, kin, and loved ones….
Most broadly, consumers must learn to adopt a deception protection goal as their
default….15

Conclusions
➔(To be done.)
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