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Clarifying the Role of the Medial Prefrontal Cortex During 

Metacognition: Revelations from a “Maybe” Judgment

• Metacognition refers to awareness of one’s own knowledge and one’s

ability to understand, control, and manipulate one’s cognitive processes.

One common way to measure metacognition is to directly ask people to

predict their current learning state via judgments of learning (JOLs).

JOLs are metamemory predictions about how likely an individual

believes they will later remember information.6

• Few studies have addressed the neural correlates involved in the

cognitive process of making JOLs. The investigation of neural correlates

involved when individuals give JOLs is important when aiming to

understand the underlying cognitive processes and why some people

make poorer metacognitive judgments than others.

• The small pool of prior research suggests that the Default Mode

Network (DMN) is involved when making JOLs. In particular, much of

the research has consistently implicated the medial prefrontal cortex

(mPFC), a region in the DMN involved with emotional processing.

Additionally, evidence suggests that greater mPFC activation is

associated with both higher JOL ratings.2, 4, 7

• An open question concerns the role that the mPFC plays when making

a JOL. More specifically, we are interested in why the mPFC is

activated when individuals provide JOLs.
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• Greater mPFC activation was associated with “likely” judgments as

compared to “maybe” and “unlikely” judgments.

• Lowest mPFC activation was associated with “maybe” judgments.

• These findings partially support the Feeling of Rightness Hypothesis, which

suggests that participants could be relying on what feels “right” or “more

correct” when making “likely” and “unlikely” judgments. It seems however

that they may be capitalizing on uncertainty when making “maybe”

judgments.

Participants:
• N = 20 (M age = 23)

• Participants were recruited through advertisements on the University of

Alabama campus and other areas in Tuscaloosa and Birmingham, AL, via

Facebook, and word of mouth.

MRI Scan Procedure:
• Encoding Phase

• Checkerboard Task: Participants were asked to press a button
continuously when shown a flashing checkerboard on a screen in the scanner.
The purpose of this task was to obtain participants’ specific hemodynamic
response function (sHRF) which measures the onset of visual stimulation in the
occipital cortex. Using the sHRF often increases the sensitivity to find significant
voxel clusters.

Open Science Framework (OSF) Preregistration:
Hypotheses and method were preregistered

prior to data access (https://osf.io/sp5hn).

Conclusions

• Hypothesis 1: Somatic Marker Hypothesis1 (Maybe > Likely > Unlikely)

• Hypothesis 2: Feeling of Rightness Hypothesis3 (Likely > Maybe >= Unlikely)

• Hypothesis 3: Task Engagement Hypothesis5 (Maybe >= Likely > Unlikely)

• To adjudicate among these three hypotheses, we altered the standard JOL

paradigm used in neuroimaging studies investigating JOLs by including a

“maybe” judgment (in addition to the “likely” and “unlikely” judgments given

in most studies).

• We reason that, although each of the hypotheses predicts greater brain

activity in the mPFC for “likely” than “unlikely” judgments, the relative brain

activity in the mPFC for “maybe” responses would differ for each

hypothesis.

Method

Hypotheses

Figure 1. 
Encoding task: 
Participants were 
shown a face paired 
with a target scene 
or object.

Figure 2. 
Metamemory judgment 
(JOLs): Participants were 
asked to estimate how 
likely they were to 
remember the previously 
shown picture pair.
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