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A novel contribution of the study is that it complements the understanding of JoLs by
showing strong evidence of multiple mechanisms underlying JOLs. Recent studies have
discussed this possibility of multiple cues contributing to the processes in making JoLs
(Dougherty et al., 2005; Hertzog et al., 2013; Serra & Ariel, 2014). We demonstrated that people
also base their judgment on how easy the retrieval is and that this strategy helps them to make
better JoLs. This pattern suggests that participants are actively monitoring the processing
resources available during retrieval and utilize this information when evaluating and predicting
the learning progress.

In fact, researchers have proposed a two-process account (Liu & Reder, 2016; Liu, Tan,
& Reder, 2018) for the testing effect, emphasizing a post-retrieval re-encoding process, in
addition to the retrieval attempt, that may be related to retrieval monitoring and self-evaluation
(Bai, Bridger, Zimmer, & Mecklinger, 2015; Johansson & Mecklinger, 2003). In addition, a prior
study using an fMRI showed that retrieval practice, compared with re-study, involved more
monitoring and working memory-related brain activity (Liu, Liang, Li, & Reder, 2014).
Altogether, the current results that participants rely on retrieval outcomes to make JoLs might
reflect the evaluation of the quality of the retrieval attempt process. Moreover, the contribution
of retrieval ease might reflect participants’ monitoring of working memory resource used during
retrieval and of available resources that could be used for the post-retrieval re-encoding process.

Finally, these findings have important educational implications. Our findings suggest that
students may benefit from practice tests prior to an exam, which can not only improve their exam
performance, but also allow for better metacognitive monitoring based on their subjective

experience during the practice test.
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Figure 1. Experimental procedure, using cued-recall and multiple-choice as testing formats in the
test condition, separately.

Figure 2. Results from mediational analyses reveal multiple mechanisms underlying the
correspondence between JOL rating and final accuracy. In the cued-recall experiment, (A), for
the test conditions, the mediation of confidence in retrieval accuracy was significant, but did not
fully attenuate the relationship between JOL rating and final accuracy. (B) Confidence in
acquisition in the re-study condition also mediated the relationship between JOL rating and final
accuracy for re-studied trials, but the effect is numerically smaller compared to the test condition.
(C) After the influence of retrieval confidence taken into account, reaction time of successfully
retrieved trials in the test condition also significant mediated the relationship. (D)-(F) The

experiment with multiple choice testing format shows consistent results.
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