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ABSTRACT 
 

Students may regulate their learning through monitoring and control. One measure of  

monitoring is relative metacomprehension accuracy. Low relative accuracy may negatively 

impact control. For example, students may show poor prioritization of material for restudy. Even 

if learners select appropriate material, they might employ suboptimal study strategies. In either 

case, students’ academic performance may suffer. I conducted Experiment 1 to test the influence 

of a situation-model intervention (i.e., matching test expectancies) on relative accuracy, text 

selection, and text comprehension. I expected a serial mediation model to emerge from the data. I 

conducted Experiment 2 to examine the relationships between relative accuracy, text selection, 

and comprehension. Study strategy—rereading or self-explaining—was expected to interact with 

text selection to impact comprehension. I predicted that a conditional process model would 

emerge from the data.  

 In Experiment 1, I divided participants into either a memory (n = 66) or comprehension 

(n = 65) test expectancy group. Participants read five texts and provided a monitoring judgment 

for each text. Then, they selected texts for restudy. Participants indicated the order in which they 

preferred to study the texts. Later, they completed a pre-test, a restudy phase, and a post-test. 

Participants were instructed to study/restudy by reading only. I modified this procedure for 

Experiment 2. All participants expected to take a comprehension test. However, one group (n = 
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40) was asked to restudy by rereading only. The other group was instructed to restudy by self- 

explaining the texts (n = 39).  

 The proposed serial mediation and conditional process models were not supported. 

However, both experiments demonstrated that relative accuracy influences test performance. 

Additionally, Experiment 1 showed that relative accuracy affects text selection in accordance 

with a discrepancy-reduction model. These findings highlight the need to explore the efficacy of 

situation-model interventions as well as the mechanisms that underlie the relationship between 

relative accuracy and academic performance. Based on the results, I also encourage educators to 

frequently prompt students to monitor their understanding of to-be-learned material. Students 

may benefit from employing multiple situation-model interventions while monitoring.  

Keywords: metacomprehension, relative accuracy, self-regulated learning  
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INTRODUCTION 
 

Imagine an undergraduate who must prepare for midterms in his classes. His exams will 

cover a variety of topics related to biology, psychology, history, and economics. This student 

wants to study in such a way that maximizes his performance on the exams. He considers which 

topics to prioritize to address major deficits in his understanding of the material. In such a case, 

the student may opt to restudy the material that is most poorly understood. If he determines that 

his understanding of biology and psychology is lacking compared to his understanding of history 

and economics, he may prioritize restudy of textbook chapters related to the first two subjects. 

The student’s approach to restudy—his method of self-regulated learning—might result in the 

best possible test scores the student may achieve. On the other hand, it might be the case that the 

student made an error in assuming he understands his economics textbook better than his 

psychology textbook. Consequently, he neglects to restudy poorly understood concepts related to 

economics. On test day, he discovers that he should have budgeted time to restudy this subject. 

This scenario may be familiar to any student who has taken several courses in a single semester. 

It also demonstrates the importance of making appropriate appraisals about one’s understanding 

of material—such appraisals may influence how one chooses to prepare for examinations. In 

turn, exam preparation may determine academic performance. As an educator, I aim to enhance 

students’ ability to make sound decisions about their own learning. Presently, I seek to address 

self-regulated learning issues that may hinder students from reaching their academic goals.  

As suggested, students may engage in behaviors that influence learning outcomes. For 

example, students select material to restudy, allocate restudy time, and employ learning 
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strategies (Kornell & Bjork, 2007). Such behaviors may be productive, unproductive, or a 

combination of the two. For example, students must determine what information they will 

restudy. This decision may be challenging for undergraduate and graduate students who face 

examinations that cover multiple texts and topics. Problems with material selection may arise 

when students are unaware of what they should restudy to reach their desired level of 

understanding. Unfortunately, learners generally struggle to differentiate learned texts from 

poorly understood texts (Prinz et al., 2020a). This lack of awareness indicates poor monitoring 

(Nelson & Narens, 1990). According to Nelson and Narens’ (1990) metacognitive model, 

monitoring is essential because it updates students’ mental representations of to-be-learned 

material at the meta-level. This level houses one’s knowledge of a subject. In turn, students may 

use these representations to control restudy behavior at the object-level, the level at which 

students interact with to-be-learned material.  

Students who properly monitor their understanding of material may be better suited to 

control their learning than those who do not (de Bruin et al., 2011; Schleinschok et al., 2017; 

Thiede et al., 2003; Thiede et al., 2012; Thiede et al., 2017; van Loon et al., 2014; Wiley et al., 

2016). Unfortunately, students who have adequately monitored their understanding of texts may 

make mistakes at the object-level. For example, students who are cognizant of what they 

know/do not know may fail to reserve time for restudy (Dunlosky et al., 2021). Consequently, 

these students will not reap one of the main benefits of monitoring—better material selection (de 

Bruin et al., 2011; Thiede et al., 2003; Thiede et al., 2012; Thiede et al., 2017; van Loon et al., 

2014; Wiley et al., 2016). It may also be the case that students employ suboptimal learning 

strategies like rereading (Dunlosky et al., 2013; Weinstein et al., 2010). Regardless, students’ 

academic achievement may be limited by how well they monitor and control their learning. 
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Surprisingly, little research investigates how monitoring impacts aspects of control and/or 

subsequent comprehension (Martin et al., 2016; Pieger et al., 2016; Schleinschok et al., 2017; 

Thiede et al., 2003; Thiede et al., 2012; Thiede et al., 2017; van Loon et al., 2014; Wiley et al., 

2016). Much of this literature suggests that higher monitoring accuracy leads to better control 

during restudy, at least in terms of material selection (de Bruin et al., 2011; Schleinschok et al., 

2017; Thiede et al., 2003; Thiede et al., 2012; Thiede et al., 2017; Wiley et al., 2016). 

Additionally, a subset of studies show that better material selection contributes to improved 

comprehension of texts (Thiede et al., 2003; Thiede et al., 2012; Thiede et al., 2017). These 

results align with Nelson and Narens’ (1990) propositions regarding how monitoring and control 

contribute to one’s learning process. However, existing work in this field does not consider 

whether various aspects of control (e.g., text selection and restudy strategy use) have individual 

and combined effects on comprehension. This issue is important to discuss because learning 

strategies may vary in efficacy (Blasiman et al., 2017; Dunlosky et al., 2013; Weinstein et al., 

2010). The purpose of the present study is to close this gap in the literature by examining and 

connecting established propositions of self-regulated learning. I aim to piece together a cohesive 

model of how monitoring, control, and other factors determine academic outcomes.  
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CHAPTER 1 – REVIEW OF LITERATURE 
 
Metacomprehension: Monitoring  

Broadly, metacognition refers to individuals’ perceptions of their own cognitive functions 

(Flavell, 1979). Metacognition is typically divided into one of two categories—metamemory or 

metacomprehension. What differentiates these categories is the type of information one 

monitors. While metamemory relates to learners’ ability to determine whether they will be able 

to recall or remember discrete pieces of information (Flavell, 1971; Flavell & Wellman, 1975), 

metacomprehension refers to how well individuals can monitor their comprehension of material 

(e.g., texts; Glenberg & Epstein, 1985; Maki & Berry, 1984). Comprehension entails making 

predictions, linking concepts, and integrating new ideas with existing knowledge (Kintsch, 1994; 

Wiley et al., 2005). This definition is based on Kintsch’s (1994) model of comprehension. 

According to Kintsch’s (1994) model, individuals may comprehend information at one of three 

levels. The highest level of comprehension is the situation-model level. At this level, the learner 

may perform actions such as making inferences and connecting ideas. Lower levels of 

comprehension include the surface level and text-based level, respectively. The surface level is 

achieved when one can recall details of a text, and the text-based level requires an understanding 

of the ideas presented within a text. Thus, comprehension differs from the mere memorization of 

words or facts.  

Another essential aspect of metacognition to discuss is the difference between absolute 

and relative accuracy measures. As its name suggests, absolute accuracy measures how well the 

absolute values of one’s test scores align with the absolute values of one’s predicted scores 
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(Dunlosky & Lipko, 2007). This approach to metacomprehension is also helpful for investigating 

whether learners are overconfident or underconfident in their scores. On the other hand, relative 

accuracy is the ability to determine which parts of the to-be-learned material are known/not 

known relative to other parts of the to-be-learned material. These types of accuracy are not 

dependent upon one another (Griffin et al., 2009; Maki et al., 2005; Pieger et al., 2016). For 

example, Griffin et al. (2009) produced findings that suggest domain knowledge is associated 

with absolute but not relative accuracy. Hence, these types of accuracy are evaluated separately. 

The present work explores relative metacomprehension accuracy due to the practical 

implications such investigations may have for students who must attain a deep understanding of 

multiple texts. Indeed, undergraduate students are often tasked with making strategic decisions 

regarding what, when, and how to study for several examinations. The study of relative 

metacomprehension accuracy allows researchers to tap into these elements of the learning 

process. However, Griffin, Mielicki, and Wiley (2019) posit that progress in the field of 

metacomprehension has been hindered due to methodological issues. Thus far, these issues have 

prevented researchers from establishing causal links between metacomprehension and learning 

outcomes. Hence, one goal of the present research is to bypass these concerns by implementing 

methodological changes that allow me to examine the links between relative metacomprehension 

accuracy, study behavior, and learning. 

Monitoring Cues and Interventions 

Because learners’ relative metacomprehension accuracy is low to moderate (r = .24, 95% 

CI [.21, .26]; Prinz et al., 2020a), much of the existing metacomprehension literature explores 

potential interventions for improving relative accuracy (e.g., Griffin, Wiley, & Thiede, 2019; 

Thiede & Anderson, 2003). Progress has been made on this front. For example, interventions 
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based on the situation-model approach to metacomprehension accuracy have shown a level of 

success (Prinz et al., 2020b). This approach was constructed from ideas within both 

metacognitive (Flavell, 1979; Griffin et al., 2013; Koriat, 1997) and comprehension (Kintsch, 

1994) literature. Indeed, metacognitive models/theories are not all grounded in 

metacomprehension research. Instead, they may be the product of a breadth of findings from 

metamemory research (e.g., Koriat, 1997). Nonetheless, these models/theories are helpful in that 

they illustrate metacognitive processes. They are often cited within metacomprehension literature 

(e.g., Griffin et al., 2009; Griffin, Wiley, & Thiede, 2019) and are used to support the present 

research.  

One of the most influential models in metacognitive literature is Flavell’s (1979) model 

of metacognitive and cognitive monitoring. According to this model, learners’ cognitive 

processes are informed by their metacognitive knowledge (e.g., beliefs about one’s cognitive 

abilities), metacognitive experiences (e.g., the thoughts one has during a cognitive task), 

goals/tasks (e.g., what the learner wants to accomplish), and actions/strategies (e.g., learning 

strategies). These “classes of phenomena” may act independently or together. For example, a 

learner may feel confused while studying a topic (a metacognitive experience). In turn, he revises 

his goals in relation to the material. Also, he pulls information from his metacognitive 

knowledge to determine which study strategies might help him achieve his new goal. The 

learner’s actions produce more metacognitive experiences, and this process continues. This cycle 

of cognition and goal-directed action is reflected in Nelson and Narens’ (1990) metacognitive 

framework, whereby monitoring influences control. Figure 1.1 illustrates these ideas.  
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Figure 1.1 

The Cycle of Monitoring and Control 

 

 

However, this learning process may be derailed if one depends upon irrelevant or 

unhelpful information. For example, learners may fail to properly control learning if monitoring 

via metacognitive experiences is bypassed in favor of a reliance on heuristic cues alone (Griffin 

et al., 2013). Heuristic cues are mental shortcuts that help individuals expedite the decision- 

making process (Griffin et al., 2009). Such cues may stem from metacognitive knowledge (e.g., 

one’s domain knowledge, the features of a text, and a learner’s perceptions of his abilities). 

However, they do not reflect the task-relevant experiences that may be necessary for making 

appropriate predictions/judgments. For example, Griffin et al. (2009) conducted a study in which 

learners were tasked with reading several baseball-related texts. The researchers evaluated 

whether baseball knowledge (i.e., domain knowledge) was related to relative accuracy. They 

failed to find a relationship between baseball knowledge and relative accuracy. Thus, domain 
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knowledge may have little to no influence on relative accuracy. Instead, metacomprehension 

research suggests that cues based on metacognitive experiences are more suitable for improving 

relative accuracy than heuristic-based cues (e.g., Griffin et al., 2013).  

Following Koriat’s (1997) recommendations, learners should use cues corresponding to 

future assessments (e.g., an upcoming exam). Imagine a learner who realizes he can connect 

ideas across the text by adding to and constructing mental representations while reading a text. 

Consequently, he relies on this metacognitive experience to judge his comprehension of the 

material. Mental representations may reflect surface, text-based, or situation-model level 

comprehension (Kintsch, 1994). The situation-model level is the highest level of comprehension. 

It is the level at which learners connect ideas, make inferences, and integrate new and existing 

information. Therefore, the learner is using his ability to perform the actions at the situation- 

model level as a cue to inform his metacognitive judgments. Note that the learner does not need 

to comprehend texts at this level to use situation-model level cues. Rather, learners only need 

metacognitive experiences that provide insight into whether they have comprehended the 

material. Learners who do not have this insight show worse relative accuracy than those who do 

(Jaeger & Wiley, 2014; Thiede et al., 2010). For example, Jaeger and Wiley (2014) asked 

participants to report the cues they used to make metacomprehension judgments. Participants’ 

self-reported cues were classified as either comprehension based (e.g., making connections while 

reading the text) or non-comprehension based (e.g., familiarity with the topic). Participants who 

reported using the comprehension-based cues displayed greater relative accuracy than those who 

used non-comprehension-based cues. Overall, learners’ predictions about their performance may 

be improved when they use cues based on metacognitive experiences. More specifically, these 

experiences should be related to how the learner will be assessed. In the case of 
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metacomprehension, learners should base performance predictions on cues that inform them 

about their comprehension of to-be-learned material. These ideas are central to the situation- 

model approach to metacomprehension.  

Various interventions have been implemented to demonstrate the efficacy of the 

situation-model approach to metacomprehension (Prinz et al., 2020b). These interventions 

prompt learners to select, generate, or attend to appropriate experienced-based cues that allow for 

better monitoring. Such interventions may be as simple as altering learners’ expectations 

regarding how they will use to-be-learned material (Thiede et al., 2011; Griffin, Wiley, & 

Thiede, 2019). That is, one may improve learners’ relative accuracy by informing them that they 

will be required to take a comprehension test rather than a memory test (Thiede et al., 2011; 

Griffin, Wiley, & Thiede, 2019) or an unspecified type of test (Griffin, Wiley, & Thiede, 2019). 

Learners may select appropriate cues in a matching test expectancy condition because they have 

been guided to do so (e.g., Griffin, Wiley, & Thiede, 2019). Other interventions require learners 

to engage in delayed-generation tasks (e.g., summarizing; Thiede & Anderson, 2003). In 

delayed-generation tasks, learners read all texts/paragraphs prior to producing summaries 

(Thiede & Anderson, 2003), keywords (de Bruin et al., 2011; Thiede et al., 2003), or diagrams 

(van Loon et al., 2014). Conversely, comparison groups perform these tasks immediately after 

reading a given text. Generation tasks prompt learners to create situation-model cues during 

retrieval (e.g., Thiede & Anderson, 2003). Other generation interventions include self-explaining 

(Griffin et al., 2008) and concept mapping (Thiede et al., 2010). Such tasks force learners to 

encode representations of the texts at the situation-model level, thereby generating appropriate 

experience-based cues (e.g., Griffin et al., 2008). Rereading is also a situation-model intervention 

(Griffin et al., 2008). Learners may have a greater mental capacity to attend to appropriate cues 



 

 
 

10 

when they are allowed to reread texts (Griffin et al., 2008). In terms of effectiveness, Prinz et al. 

(2020b) reported in a meta-analysis that most situation-model interventions positively influence 

relative accuracy. 

Measurement of Monitoring  

To study relative accuracy, metacomprehension researchers employ the following 

paradigm: Participants 1) read a set of texts/paragraphs, 2) monitor their comprehension for each 

text/paragraph, and 3) complete comprehension tests for each text/paragraph (Dunlosky & 

Lipko, 2007). No standard exists for the number of texts that comprise a set. According to a 

meta-analysis (Prinz et al., 2020a), most studies include set sizes that range from three to 

thirteen, and the average number of texts is approximately eight. The same study shows that texts 

vary in terms of word count. Most texts range from around 140 to 690 words; the average text 

length is roughly 416 words. Relative accuracy is operationally defined as the intraindividual 

correlations between learners’ subjective monitoring ratings and objective comprehension scores 

(Dunlosky & Lipko, 2007). Note that subjective ratings are numerical values that represent 

learners’ confidence in their ability to answer comprehension questions about a given text. 

Conversely, objective comprehension scores are acquired through testing. The coefficients 

produced from intraindividual Gamma or Pearson correlations represent how well learners 

distinguished the texts they understood from those they did not understand. Correlation 

coefficients closer to +1.00 indicate higher relative accuracy. For example, imagine a student is 

asked to make separate, global ratings for six texts on a scale that ranges from zero to five. This 

learner rates his comprehension for each text as five, four, two, three, one, and two. Later, he 

completes comprehension tests that are based on each text. His test scores are four, two, three, 

four, three, and one. The correlation coefficient for this learner is r = .33. Thus, his relative 
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comprehension accuracy is moderate. Each participant in a metacomprehension study will 

receive his/her/their own relative accuracy score through intraindividual correlations. Then, these 

scores can be compared across experimental groups. 

Metacomprehension: Control 

A small—albeit growing—body of work extends the metacomprehension paradigm to 

investigate control (de Bruin et al., 2011; Martin et al., 2016; Pieger et al., 2016; Schleinschok et 

al., 2017; Thiede et al., 2003; Thiede et al., 2012; Thiede et al., 2017; van Loon et al., 2014; 

Wiley et al., 2016). Aside from Martin et al. (2016) and Pieger et al. (2016), this research 

demonstrates a relationship between relative accuracy and control. More specifically, greater 

relative accuracy is associated with better material selection/restudy time allocation. Within the 

metacomprehension literature, “better control” is defined as preferentially restudying poorly 

understood material (e.g., Thiede et al., 2003). This definition is based on discrepancy-reduction 

models of self-regulated learning (Dunlosky & Thiede, 1998; Le Ny et al., 1972; Nelson & 

Narens, 1990; Son and Metcalfe, 2000; Thiede & Dunlosky, 1999). Such models predict learners 

will seek to reduce inconsistencies between their current and desired understanding of to-be- 

learned material. Therefore, learners will spend more time restudying complex texts than easy 

texts. Learners who restudy complex texts will show more significant learning gains than those 

who do not use this strategy. Indeed, this finding is supported in the literature (Thiede et al., 

2003; Thiede et al., 2012; Thiede et al., 2017).  

However, a broader look at metacognitive literature reveals that students do not 

automatically take the discrepancy-reduction approach when restudying material. In one 

experiment, Son and Metcalfe (2000) show that learners choose easier rather than difficult items 

under strict time constraints. Metcalfe (2002) proposed the region of proximal learning model to 
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account for discrepancies within the literature. This model posits that individuals will first 

eliminate the easiest items for restudy before moving on to medium-level items (Metcalfe & 

Kornell, 2005). Then, learners will progressively move from medium-level items to more 

difficult items. They will stop restudying a given item when they perceive restudying to be 

unproductive. Regarding learning optimization, students who follow the region of proximal 

learning model may be more successful than those who follow the discrepancy-reduction model 

(Kornell & Metcalfe, 2006). Indeed, the latter approach may increase the chances that an 

individual will continue restudying even when the additional study will yield no benefits (the 

labor-in-vain effect; Nelson & Leonesio, 1988). Nonetheless, extant metacomprehension 

literature suggests that students may improve comprehension by restudying poorly understood 

texts (Thiede et al., 2003; Thiede et al., 2012; Thiede et al., 2017).  

Monitoring Interventions and Control 

Material Selection. As mentioned, situation-model interventions may increase relative 

accuracy (Prinz et al., 2020b). For example, several control-related metacomprehension studies 

show the successful manipulation of relative accuracy via situation-model interventions (de 

Bruin et al., 2011; Schleinschok et al., 2017; Thiede et al., 2003; van Loon et al., 2014; Wiley et 

al., 2016). De Bruin et al. (2011) and Thiede et al. (2003) implemented a delayed-keywords 

intervention. Schleinschok et al. (2017) and van Loon et al. (2014) included drawing and 

diagraming interventions, respectively. Finally, Wiley et al. (2016) used a matching test 

expectancies approach. In these studies, the experimental groups that received situation-model 

interventions showed greater relative accuracy than comparison groups.  

Generally, greater relative accuracy leads to better material selection per discrepancy- 

reduction models (de Bruin et al., 2011; Thiede et al., 2003; van Loon et al., 2014) and/or higher 
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comprehension (Thiede et al., 2003; Thiede et al., 2017; Wiley et al., 2016). Pieger et al. (2016) 

and Schleinschok et al. (2017) offer exceptions to the idea that material selection is a 

consequence of a situation-model intervention. In one study, Pieger et al. (2016) assigned 

participants to either a fluent (easy-to-process) text or a disfluent (difficult-to-process) text 

group. The researchers predicted that participants in the disfluent text group would show greater 

relative accuracy than participants in the fluent group. Yet, no differences in relative accuracy or 

test performance were observed. Additionally, monitoring did not influence control. 

Schleinschok et al. (2017) assigned participants to either a drawing group or a control (no 

drawing) group. Then, participants read five paragraphs about scientific concepts related to polar 

lights. The drawing group was asked to draw the concepts they learned about during the study 

phase of the experiment. After reading a paragraph and/or drawing, participants provided 

monitoring judgments. Later, participants selected paragraphs for restudy. Although condition 

influenced monitoring, it did not reliably affect text selection.  

It may be the case that students follow the discrepancy-reduction model regardless of 

whether they have good relative accuracy. For example, consider a student who cannot 

discriminate between texts she knows/does not know. She makes performance predictions for 

each of these texts. However, her predictions are inaccurate. The student may choose to restudy 

the texts she thinks she does not understand, thereby acting in a way consistent with discrepancy- 

reduction models. Because her decisions were based on inaccurate assumptions, her regulation of 

study (i.e., material selection for restudy) may not increase her performance on subsequent 

comprehension tests. For example, Thiede et al. (2017) instructed participants to read three texts, 

make metacomprehension judgments, take a pre-test, select one text to restudy, restudy, and take 

a post-test. In one condition, participants were directed to restudy their most poorly understood 
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text. They studied this text regardless of whether they had selected it for restudy. In a second 

condition, participants were directed to restudy the text corresponding to their worst test scores. 

In a third condition, participants restudied the text they had selected for restudy. Participants who 

restudied based on their pre-test scores showed greater learning gains than participants who 

restudied based on their judgments and text selections. Participants selected poorly understood 

texts (from a subjective standpoint) for restudy. Therefore, even learners who follow the 

discrepancy-reduction model may not yield benefits. Such a finding may be observed when 

relative accuracy is low. Ideally, learners will appraise their understanding of texts in such a way 

that allows them to strategically select texts for restudy. As discussed, a situation-model 

intervention may improve learners’ ability to make these appraisals.  

Learning Strategies. Metacomprehension research suggests that relative accuracy 

influences material selection. However, less is known about how learning strategies (e.g., 

generative strategies) affect the relationship between restudy selection and comprehension. 

Metacomprehension researchers typically prompt learners to restudy by rereading only (e.g., 

Thiede et al., 2003). Methods such as rereading may be easy to employ but less beneficial than 

superior strategies like practice testing (Dunlosky et al., 2013; Weinstein et al., 2010). Notably, 

the existing literature does not indicate how comprehension would have been altered if different 

learning strategies were employed during the “control” portion of experiments. It may be that 

better material selection and better learning strategy utilization lead to greater comprehension 

than either aspect of control would on its own. Wiley et al. (2016) produced findings that support 

this claim. First, they assigned participants to a situation-model intervention (i.e., a matching 

comprehension test expectancy that included a description of what it means to comprehend 

material) or a control condition. In the control condition, individuals were told to take a 
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comprehension test. However, they were not provided with a description of comprehension. 

Participants read five texts, restudied the texts, and took a comprehension test. Importantly, 

participants in the situation-model intervention also engaged in a question-and-answer generation 

task during the initial study period. Unsurprisingly, this group had better comprehension 

performance than the control group because the control condition was disadvantaged in two 

separate ways. First, they were not informed regarding what a comprehension test would entail. 

Moreover, they used an inferior learning strategy (i.e., reading) than the intervention group. 

Indeed, a self-generating question-and-answer intervention may increase learning gains 

compared to rereading alone (e.g., Weinstein et al., 2010). To summarize, it is difficult to discern 

which manipulation produced greater learning gains.  

It is worth mentioning that the “best” study strategy may vary from student to student. It 

may depend on individual learning goals and how much time one dedicates to restudying. In a 

review, Dunlosky et al. (2013) classified several restudy strategies based on utility. Lower utility 

strategies included activities such as rereading and summarizing. Conversely, strategies like self- 

explanation and practice testing were moderate- and high-utility strategies, respectively. Of 

course, one must weigh the effectiveness of a strategy with the amount of time it costs the 

learner. For example, rereading may be less time-consuming than testing with self-generated 

questions (Weinstein et al., 2010). However, an individual who is not under time constraints may 

benefit more from using self-generative strategies than by rereading alone. 

Measurement of Control 

To study the processes of monitoring and control, researchers employ variations of 

Thiede and colleagues’ (2003) paradigm: Participants 1) read a set of texts/paragraphs, 2) 

monitor their comprehension for each text/paragraph, 3) complete comprehension tests for each 
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studied item (pre-tests), 4) select material for restudy, 5) restudy, and 6) complete 

comprehension tests (post-tests). Additionally, some studies include at least one intervention to 

manipulate relative accuracy (Thiede et al., 2003; de Bruin et al., 2011; Schleinschok et al., 

2017; Wiley et al., 2016). Sometimes, researchers do not extend the paradigm beyond the fourth 

step (de Bruin et al., 2011; van Loon et al., 2014). In these two studies, participants engaged in 

material selection. However, they did not complete a restudy phase or a post-test. Although 

comprehension was not assessed, this research is valuable because it supports the idea that 

relative accuracy influences material selection. Other deviations to this paradigm include the use 

of related paragraphs rather than independent text passages (Martin et al., 2016; Schlienschok et 

al., 2017) and the addition of multiple types of subjective monitoring scores that could have 

impacted learners’ restudy decisions (e.g., Pieger et al., 2016).  

Metacomprehension researchers perform Gamma correlations between monitoring and 

text selection scores (e.g., Thiede et al., 2003) to investigate control. Before completing 

correlations, they code selected texts as ‘1’ and unselected texts as ‘0’. Stronger negative 

correlations indicate better text selection. Individuals select poorly understood texts for restudy 

by following discrepancy-reduction models. However, Wiley et al. (2016) did not follow this 

methodology. Instead, they looked at whether material selection was in any way strategic. 

Strategic material selection was defined as selecting texts for restudy in a different order from 

which they were initially presented. For example, a learner’s text selection would be strategic if 

she studied the fifth text before the second text and so forth. Participants in the situation-model 

condition (i.e., comprehension test expectancy) had greater relative accuracy and engaged in 

more strategic restudy than participants who did not receive this intervention. Moreover, 

participants in the former condition performed better on subsequent tests than participants in the 
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latter condition. The authors suggest that better text selection for those with higher relative 

accuracy likely drove the relationship between relative accuracy and test performance. However, 

this claim was not tested.  

Unfortunately, few studies include an actual restudy phase (Martin et al., 2016; Pieger et 

al., 2016; Thiede et al., 2003; Thiede et al., 2012; Thiede et al., 2017; Wiley et al., 2016). A 

restudy phase is important because it allows learners to use their monitoring to guide control. 

Researchers can then evaluate how monitoring affects control and subsequent comprehension 

scores. Studies that include a restudy phase are limited in how they can be interpreted due to 

methodological issues. For example, participants are typically asked to select material for restudy 

after a pre-test phase (e.g., Thiede et al., 2003). Thus, participants may use the metacognitive 

experiences they had during testing to generate cues that inform their restudy selection. So, we 

cannot be confident that students’ relative accuracy during restudy selection was the same as it 

was during the monitoring phase. For a discussion of this methodological issue, see Griffin, 

Mielicki, and Wiley (2019). 

Present Study 

Overall, the purpose of investigating monitoring and control processes is to empower 

educators to instruct learners on the best way to prepare for quizzes and examinations. The 

“best” study method may vary based on the learner’s needs. However, we may evaluate how 

learners can use monitoring to inform control under various circumstances. For example, 

students who want to maximize learning and have ample time to study may benefit from 1) 

selecting poorly understood texts for restudy and 2) employing high- to moderate-utility 

strategies. However, these ideas need testing due to a lack of available literature. The purpose of 

the present study was twofold. First, I modeled the relationships between relative accuracy, study 
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selection, and comprehension. Wiley et al. (2016) modeled a few of these relationships with a 

mediation analysis. More specifically, the relationship between condition (i.e., a matching test 

expectancy condition versus a control condition) and comprehension test performance was 

mediated by relative accuracy. The authors speculated that the relationship between relative 

accuracy and comprehension performance was affected by material selection. However, they did 

not determine whether material selection was related to comprehension test performance. 

Moreover, they did not test participants until after the restudy phase. Hence, the relative accuracy 

scores they calculated may not reflect relative accuracy at the time of material selection. 

Therefore, the relationships described in this study should be reevaluated. This issue was a 

driving force for Experiment 1.  

In this experiment, I employed Thiede et al.’s (2003) paradigm. Moreover, I used a 

matching comprehension test expectancy intervention. I kept study/restudy strategy consistent 

across participants. Moreover, I directed participants to select material for restudy prior to 

testing. This procedure was adapted from Thiede et al. (2012) and Pieger et al. (2016). This 

change was thought to prevent students from using test-related cues when selecting material for 

restudy. Also, this change to the existing metacomprehension paradigm was implemented to 

determine whether relative metacomprehension accuracy itself leads to better material selection 

and comprehension. I predicted my findings would align with existing monitoring and 

discrepancy-reduction models (e.g., Nelson & Narens, 1990). However, I evaluated the 

possibility that students followed a region of proximal learning approach under the time 

constraints imposed during the study. Because the present study was laboratory-based, time 

constraints were difficult to avoid.  
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In Experiment 2, I sought to fill an existing gap within the literature by including a study 

strategy manipulation during the control phase. To accomplish this goal, I assigned participants 

to a rereading or a self-explanation condition. Then, I carried out the rest of the experiment using 

the metacomprehension paradigm described by Thiede et al. (2003). Because I only planned to 

study how learning strategy impacted the relationship between relative accuracy and test 

expectancy, I kept test expectancy consistent in that each participant expected a comprehension 

test. I anticipated that greater relative accuracy would be associated with better comprehension. 

As in Experiment 1, material selection was expected to mediate this relationship. Moreover, I 

expected that learning strategy would moderate the relationship between strategy selection and 

comprehension. I made this prediction because greater relative accuracy does not necessarily 

guarantee that students will use learning strategies that are more beneficial than rereading alone. 

For example, Blasiman et al. (2017) surveyed undergraduate students regarding their plans to 

study throughout the semester. The students planned to implement high-utility (e.g., practice 

testing) and low-utility (e.g., rereading) strategies. However, they defaulted to poorer techniques. 

The authors state that the discrepancy between planned and actual study strategy use may reflect 

poor time management. Nevertheless, students might rely on suboptimal learning strategies even 

when they know better strategies exist.  
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CHAPTER 2 – EXPERIMENT 1 
 

From a theoretical perspective, a situation-model intervention should increase relative 

accuracy. Learners with high relative accuracy should have a greater understanding of what they 

know/do not know compared to learners with low relative accuracy. Consequently, individuals 

with higher relative accuracy should be able to make better restudy decisions. According to 

discrepancy-reduction models, “better” restudy decisions include selecting material that is poorly 

understood for restudy. Selecting the appropriate material for restudy should lead to more 

desirable learning outcomes (Thiede et al., 2003; Thiede et al., 2012; Thiede et al., 2017; Wiley 

et al., 2016). I conducted Experiment 1 to test these theoretical propositions.  

In Experiment 1, I employed a metacomprehension paradigm and included procedures 

that allowed me to evaluate the influence of material selection on test performance. Because 

matching test expectancy to test type is considered to be a promising situation-model 

intervention (Prinz et al., 2020b), I used this intervention in the present study to affect relative 

accuracy. First, I assigned half of the participants to a comprehension test expectancy group and 

the other half to a memory test expectancy group. Note that participants in the comprehension 

and memory groups were provided with definitions regarding what it means to comprehend or 

memorize information. Participants took comprehension tests, but they did not complete memory 

tests. So, only participants in the comprehension group completed tests that matched their 

expectations. Participants read and produce memory or comprehension monitoring scores for 

five texts depending on their group assignment. After participants monitored their learning, they 

selected one to four texts to restudy. I required participants to select at least one text to ensure 
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each learner engaged in restudy. On the other hand, I imposed a text limit to encourage 

participants to be strategic in their restudy selections. Furthermore, participants indicated the 

order in which they wanted to restudy the selected texts. The purpose of including this step was 

to allow for the evaluation of students’ approaches to learning. For example, I expected 

participants to take a discrepancy-reduction approach to learning as demonstrated in similar 

experiments (e.g., Thiede et al., 2003). However, I did not want to ignore the possibility that 

students would take a region of proximal learning approach during the text selection phase of the 

experiment. Participants completed comprehension pre-tests for each text that was studied. This 

step was necessary because relative accuracy cannot be calculated without monitoring and 

comprehension test scores. To avoid any influence testing may have on restudy decisions (i.e., 

text selection), participants were only allowed to restudy the material they had selected before 

the pre-test. Moreover, participants were asked to limit their study activities to reading only. 

Finally, participants took a comprehension post-test. I predicted that expectancy would influence 

learning outcomes. I expected relative accuracy and material selection to serially mediate this 

effect (see Figure 2.1). 

Figure 2.1 

Experiment 1: Proposed Serial Mediation Model
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Method 

Participants  

I recruited 139 participants from an undergraduate research subject pool website. Of 

those recruited, two were excluded from the primary analysis due to technical difficulties that 

prevented them from completing the study. Two additional participants opted out of the study, 

while four others failed to follow instructions/did not pass an attention check. Therefore, they 

were also excluded. The remaining sample comprised 131 participants aged 18 to 20 (M = 18.45, 

SD = 0.61). According to a Monte Carlo power analysis for indirect effects (Schoemann et al., 

2017), this number of participants provides a power of 0.79 when correlations are moderate. The 

overall sample was majority female (66%). About one-third of individuals represented 

minoritized groups (33%). In all recorded cases, biological sex aligned with gender identity. A 

breakdown of participant characteristics per group is displayed in Table 2.1. Participants were 

compensated with course credit. 

 

Design 

 A correlational design was employed. Expectancy served as the independent (predictor) 

variable. It had two levels—comprehension and memory test expectancy. The dependent 
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(outcome) variable was comprehension. Comprehension was operationally defined as one’s 

average score across five post-tests. Each test question was worth one point. Individuals who 

responded incorrectly for a given test item received a score of ‘0’ for that item. The highest 

average score a participant could have received was M = 5.00. Mediators included relative 

accuracy and material selection, respectively. Relative accuracy was defined as the 

intraindividual Pearson correlations between monitoring scores and pre-test scores (Dunlosky & 

Lipko, 2007). Coefficients closer to +1.00 indicated better relative accuracy. Material selection 

was operationally defined as intraindividual Gamma correlations between test prediction scores 

and text selection. Note that selected texts were coded with ‘1’. All other texts were coded as ‘0’. 

Stronger negative correlations were indicative of better material selection per discrepancy- 

reduction models (e.g., Thiede et al., 2003).  

Material  

Five texts were adapted from Griffin, Wiley, and Thiede (2019). Texts cover the 

following topics: volcanoes, evolution, ice ages, food allergies, and monetary policy. Text length 

ranges from 554 to 1096 words (M = 824.60, SD = 252.05). Flesh-Kincaid grade level scores 

range from 9.4 to 12.5 (M = 10.76, SD = 1.30). Five comprehension tests—one per text—were 

also obtained from Griffin, Wiley, and Thiede (2019). Each test contains five multiple-choice 

items with four answer choices. The test items were designed to assess comprehension (i.e., 

ability to infer) rather than mere memorization. Griffin, Wiley, and Thiede (2019) reported that 

the comprehension items used in their study are comparable to inference items from standardized 

tests such as the ACT Reading subject test. Such tests were said to be moderately correlated with 

each other (r = .35) in terms of their inference-based items. However, note that the authors used 

six comprehension tests rather than the five I used in the present study.  
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To get standardized measures of reading, I requested that participants report their ACT 

Reading and SAT Evidence Based Reading and Writing scores. The ACT and SAT tests are 

widely used to determine whether students are prepared to attend college/university in the United 

States. ACT Reading scores range from 1 to 36 (ACT, Inc., 2024). Higher scores are indicative 

of better performance. The average test taker will likely score between 17 to 24. SAT Evidence 

Based Reading and Writing scores range from 200 to 800 (College Board, 2021). Higher scores 

are also associated with better performance.  

Additionally, I included a single item about motivation. This item measured the extent to 

which participants agreed with the following statement on a 1 (strongly disagree) to 7 (strongly 

agree) scale: “I was motivated to perform well on the post-test.” Higher scores were indicative of 

greater motivation. Moreover, I included a multiple-response item and an open-ended item 

regarding study strategy use to determine whether participants followed instructions. The 

multiple-response item included a variety of strategies (e.g., rereading, self-explaining, 

summarizing). The open-ended item required participants to type out the strategy/strategies they 

used during the experiment. Qualtrics, a survey platform, was used to distribute study material 

through an anonymous link. This program also recorded participants’ responses and response 

times. 

Procedure 

The study was conducted in computer laboratories and dedicated laboratory spaces on a 

university campus. Participants completed all study activities in person via computers. Upon 

arrival, participants provided informed consent. Also, they were divided into one of the two 

expectancy groups (memory or comprehension). Then, they used a password to access the 

Qualtrics survey that contained the study material. Because the study was self-paced, the 
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researcher had no further communication with the participants except to answer questions and to 

thank participants for their time and effort.  

The first page of the Qualtrics survey contained study instructions. Participants typed 

‘yes’ to indicate that they understood what they would be asked to do in the study. Then, 

participants read and provided monitoring scores for five separate texts. The order of 

presentation was as follows: volcanos textàmonitoring promptàevolution textàmonitoring 

promptàice ages textàmonitoring promptàallergies textàmonitoring promptàmonetary 

policy textàmonitoring prompt. Participants had up to 10 minutes to read each text. The 

Qualtrics platform displayed a timer at the top of the screen that indicated how much time 

remained to view each text. During this phase of the experiment, participants were asked to limit 

their study activities to reading only. Depending on group assignment, participants were 

instructed to make predictions about their future performance for memory or comprehension 

tests. The memory group was informed that memory reflects one’s ability to recall details. 

Conversely, the comprehension group was told that comprehension reflects one’s ability to 

connect ideas across a text, make inferences, and integrate existing knowledge with new 

information. Each participant’s monitoring score fell on a 0 (I would not answer any questions 

correctly) to 5 (I would answer all questions correctly) scale. Furthermore, participants were 

instructed to vary their judgments across texts.  

In the next stage of the experiment, participants selected one to four texts that they 

wanted to restudy to maximize their test performance. Their monitoring scores were displayed 

along with this instruction. Then, participants clarified the order in which they wanted to restudy 

the texts by typing ‘1’, ‘2’, ‘3’, or ‘4’ beside the title of each selected text. After completing 

these steps, participants completed a pre-test during which they answered five comprehension 
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questions per text. Test items were displayed in the same order that texts were presented. For 

example, participants answered all items related to volcanos before answering items about 

evolution. After completing the pre-test, participants responded to an attention check that 

prompted them to calculate the sum of 10 and 10. Next, participants were given the opportunity 

to view the texts they selected for restudy. Note that each participant only saw the text(s) that 

he/she/they selected for restudy. When multiple texts were selected, texts were presented in the 

order specified by each participant. However, all participants were instructed to limit restudy 

activities to reading. The restudy phase was not timed. After finishing the restudy phase, 

participants completed the post-test. The post-test was identical to the pre-test in terms of content 

and presentation.  

Upon completing the post-test, participants indicated the extent to which they agreed with 

the following statement on a 1 (strongly disagree) to 7 (strongly agree) scale: “I was motivated to 

perform well on the post-test.” Then, they answered two items regarding strategy use. The first 

item was open-ended. Participants were asked to indicate what strategies (if any) they used to 

study the texts. Then, participants filled out a multiple-response item. Response choices included 

a variety of study strategies, such as summarizing, rereading, self-explaining, and concept- 

mapping. For both strategy-related items, participants had the option to indicate that no study 

strategies were used. Then, participants recorded their basic demographic information, including 

age, sex, gender identity, race, and ethnicity. Finally, participants self-reported their ACT 

Reading and Writing scores and/or SAT Evidence Based Reading and Writing scores.  
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Results 

Preliminary Data Analysis  

Prior to the main analysis, I conducted a one-way MANOVA to determine whether 

groups differed on factors that I planned to exclude from the primary analysis: average judgment 

of learning, average time spent studying before the pre-test, the number of texts selected for 

restudy, and average pre-test performance. The MANOVA did not yield significant results, F (4, 

126) = 1.17, p = 0.326. Due to concerns about the normality of a few variables, I also conducted 

nonparametric testing. Significance was not affected. Table 2.2 displays each group’s means and 

standard deviations for all measures except those from the ACT Writing and SAT Evidence- 

based Reading and Writing examinations. These two scores were excluded because few 

responses were collected. Of the scores that were gathered, many contained what appeared to be 

total SAT scores rather than subject scores. Therefore, the scores would likely not be 

representative of the expectancy groups or of student populations on a broader scale.  

 

 The manipulation checks for study strategy generated a variety of responses that differed 

from rereading only. Table 2.3 shows a breakdown of the study strategies participants reported 

for the multiple-response item and the open-ended item. For the open-ended item, I grouped 
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participants together based on common words, phrases, and themes I found in their responses. It 

is worth noting that I did not provide participants with resources to write summaries, generate 

self-explanations, construct concept maps, or take notes. Thus, I will not exclude participants 

who self-reported using these strategies. However, I will take their responses into consideration 

when discussing the results of this study.

 

Note. Participants may have indicated using more than one strategy.  

Table 2.4 displays Pearson correlations between variables of interest (collapsed across 

groups). As expected, relative accuracy was negatively related to text selection (r = -0.21, p = 

0.016) and positively related to post-test performance (r = 0.25, p = 0.003). However, relative 

accuracy was not related to ACT Reading performance (r = 0.00, p = 0.981) or motivation (r = 

0.17, p = 0.053). Additionally, motivation was positively related to post-test performance (r = 

0.33, p < 0.001). Motivation was not related to ACT Reading performance (r = -0.02, p = 0.856) 
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or text selection (r = -0.01, p = 0.927). Text selection was not related to post-test performance (r 

= -0.14, p = 0.121) or ACT Reading performance (r = -0.17, p = 0.172). Moreover, ACT 

Reading performance was not related to post-test performance (r = 0.22, p = 0.073). Due to 

concerns about the normality of selected variables, I conducted nonparametric tests. Significance 

was not affected. Because the PROCESS macro cannot accommodate missing data, ACT 

Reading scores were excluded from the main analysis. However, correlations between ACT 

Reading scores and other variables of interest were not significant. (ps > 0.05). Moreover, an 

independent samples t-test between the two expectancy groups did not provide evidence to 

suggest that the groups differed on this measure, t(64) = 0.71, p = 0.481.

 

Note. *p<.05, **p<.02, ***p<.001 

Primary Data Analysis  

The purpose of the present study was to examine how test expectancy influences relative 

accuracy, restudy (i.e., text selection), and subsequent test performance when students are 

instructed to study by reading only. To achieve this goal, I ran a serial mediation model (model 

6) using PROCESS macro version 4.3.1 for R (Hayes, 2013; 2022). The independent and 

dependent variables were text expectancy and post-test scores, respectively. Relative accuracy 

and text selection scores were included as mediators. Motivation served as a covariate. Note that 

I normalized the data before placing it into the model. Additionally, I adjusted bootstrapping to 

10,000 samples and set a custom seed of ‘12345’. Controlling for motivation, the paths from text 
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expectancy to relative accuracy (a1: b = 0.06, t = 1.29, p = 0.199, 95% CI[-0.03, 0.14]), text 

selection (a2: b = 0.00, t = 0.07, p = 0.946, 95% CI [-0.13, 0.14]) and post-test performance (c’: b 

= -0.03, t = -0.84, p = 0.404, 95% CI [-0.10, 0.04]) were not significant. Relative accuracy was 

negatively related to text selection (d21: b = -0.36, t = -2.44, p = 0.016, 95% CI [-0.63, -0.07]), 

but it was positively related to post-test performance (b1: b = 0.17, t = 2.24, p = 0.027, 95% CI 

[0.02, 0.32]). Text selection was not related to post-test performance (b2: b = -0.05, t = -1.14, p = 

0.257, 95% CI [-0.14, 0.04]). Figure 2.2 shows these pathways with standardized or partially 

standardized coefficients. A summary of results with bootstrapped confidence intervals is shown 

in Table 2.5.  

Figure 2.2

 

Note. Coefficients may be standardized or partially standardized. *p<.05. 
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Note. The effects of test expectancy on post-test performance are partially standardized.  

Exploratory Analysis  

Planned Analysis. My results indicate that relative accuracy is negatively related to text 

selection. However, text selection did not significantly influence post-test performance. It may 

be the case that higher performing learners used the region of proximal learning approach rather 

than the discrepancy-reduction approach. If so, then the differences between those who did/did 

not follow this approach should be elucidated. The region of proximal learning model postulates 

that individuals restudy medium-difficulty items before restudying easy and difficult items (in 

that order), particularly under time constraints (Metcalfe & Kornell, 2005). Although participants 

in the present study were instructed to restudy the material at their own pace, they may have 

considered the time allotted for the experiment (1 hour and 30 minutes) to be constraining. Thus, 

I examined this possibility.  

To begin, I categorized participants by the monitoring score associated with the first text 

they selected for restudy. This approach was modified from Metcalfe and Kornell (2005). 

Participants who selected their lowest-rated text for restudy were placed in the ‘Lowest’ group. 

Those who selected a text with a middle-level monitoring score (including any score between  
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their highest and lowest scores) for restudy were placed in the ‘Middle’ group. Finally, 

participants who selected their highest-rated text for restudy were placed in the ‘Highest’ group. 

Recall that the higher the monitoring score, the more confident the participant is in his/her/their 

ability to perform well on a test. Figure 2.3 displays the number of participants in each 

expectancy group classified into one of the text selection groups.  

Figure 2.3  

Experiment 1: Classification Based on Monitoring Score of First Text Restudied

 

Participants in both the memory (44%) and comprehension (55%) groups preferred to 

restudy one of their lowest-rated texts first. The middle-rated texts were the second most popular 

choice for the memory (38%) and comprehension (29%) groups. The least preferred approach by 

the memory (19%) and comprehension (18%) groups was to restudy a highly rated text first. As 

seen in Figure 2.3, the memory and comprehension groups had similar patterns regarding the 

texts they prioritized for restudy. More specifically, most participants chose to restudy the texts 

they considered to be the least remembered/understood. This outcome indicates that participants 
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favored the discrepancy-reduction approach rather than the region of proximal learning 

approach. Hence, my investigation into the latter model was halted.  

Unplanned Analysis. Although relative accuracy affected text selection, text selection 

did not influence post-test performance. This result may have been observed due to how I 

operationalized text selection. As mentioned, Wiley et al. (2016) categorized restudy as strategic 

as long as learners restudied texts in a different order than they were initially presented. The 

authors speculated that text selection (strategic versus not strategic) may explain the relationship 

between relative accuracy and post-test performance. I tested the idea that text selection (as 

defined by Wiley et al., 2016) influences post-test performance.  

First, I coded data as ‘0’ (not strategic) if the participants selected only one text for 

restudy—at least two texts were required to demonstrate a change in text order. Participants who 

selected multiple texts to restudy in the same order that they were originally presented also 

received a score of ‘0’ for selection strategy. Any participant who opted to restudy texts in a 

different order received a score of ‘1’ (strategic). This coding technique was modified from 

Wiley et al. (2016). Ninety-seven and 34 participants were assigned to the not strategic and 

strategic groups, respectively. The not strategic group had an average post-test performance of 

2.35 (SD = 0.90) and an average relative accuracy of 0.24 (SD = 0.48). The strategic group had 

an average post-test performance of 2.46 (SD = 0.73) and an average relative accuracy of 0.27 

(SD = 0.48). I created a regression model in R Studio with relative accuracy and text selection 

strategy as predictors. Post-test performance was included as the outcome variable. Although the 

model was significant, R2 = 0.05, F(2, 128) = 4.59, p = 0.012, selection strategy did not influence 

test performance, p > 0.5.  
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Because participants reported using study strategies other than rereading, it may be 

fruitful to evaluate how self-reported strategy use affected post-test performance. To this end, I 

categorized participants into shallow and deep processing groups based on their responses to the 

study strategy multiple-response items shown in Table 2.3. The shallow processing group 

consisted of participants who reread or reported no strategy use. The deep processing group 

comprised individuals who used any other type of strategy (e.g., summarizing). Forty and 91 

participants were categorized into the shallow and deep processing groups, respectively. The 

shallow processing group had an average post-test score of 2.40 (SD = 0.80) and an average 

relative accuracy of 0.36 (SD = 0.43). The deep processing group had an average post-test score 

of 2.36 (SD = 0.89) and an average relative accuracy of 0.20 (SD = 0.50). I added processing 

(shallow versus deep) and relative accuracy as predictor variables in a regression model where 

post-test performance was the outcome variable. The model was significant, R2 = 0.05, F(2, 128) 

= 4.12, p = 0.014. However, the effect of processing on test performance was not significant, p > 

0.5. 

Discussion 

The purpose of conducting Experiment 1 was to demonstrate the relationships between a 

situation-model intervention, relative accuracy, text selection, and academic performance. More 

specifically, I sought to determine whether a test expectancy intervention would have a positive 

downstream effect on students’ test scores via higher relative accuracy and strategic restudy (i.e., 

text selection per a discrepancy-reduction model). I recruited undergraduate students to 

participate in Experiment 1 to test this idea. I told half of the participants to expect to take a 

comprehension test. Meanwhile, the remaining participants expected to take a memory test. 

Participants read and made monitoring judgments for five texts, selected texts for restudy, 
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indicated the order in which they wanted to restudy the selected texts, completed a pre-test, 

restudied the selected texts in their preferred order, and completed a post-test. I held study 

strategy constant (i.e., rereading only) across groups to isolate the effect of text selection on post- 

test performance. I predicted the serial mediation model shown in Figure 2.1 would emerge from 

the data.  

Test Expectancy and Relative Accuracy  

Based on Prinz et al.’s (2020b) meta-analysis, one would expect a situation-model 

intervention to have at least a medium effect on relative accuracy. However, test expectancy did 

not predict relative accuracy in Experiment 1. Relative accuracy was almost as low as it would 

be without a situation-model intervention (Prinz et al., 2020a). Thus, I did not replicate the main 

findings from Thiede et al. (2011) or Griffin, Wiley, and Thiede (2019). It is interesting to note 

that I procured the texts and comprehension tests that I used in Experiment 1 from the latter 

study. Across four experiments, Griffin, Wiley, and Thiede (2019) found that students had higher 

relative accuracy when they made predictions about tests that matched their expectations. One 

difference between the two studies is that I used five texts instead of six. However, Prinz et al. 

(2020a) found evidence to suggest that set size (the number of texts) is negatively related to 

relative accuracy. So, I cannot state that set size is responsible for my observed outcomes. 

Although motivation was not correlated with relative accuracy in Experiment 1, one can 

imagine a scenario in which a motivated student puts forth greater effort into making appropriate 

predictions about test performance than an unmotivated student. The measure I used to assess 

motivation may not have provided an adequate picture of participants’ motivation to complete 

each experimental task. Indeed, I only asked participants to report how motivated they were to 

do well on the post-test. Thus, it is no surprise that motivation was only correlated with post-test 
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performance. As motivation increased, so did test performance. It may be that a better measure 

of motivation would help explain the present findings.  

Test Expectancy and Text Selection  

The test expectancy intervention failed to influence text selection. This finding deviates 

from a subset of the literature (e.g., de Bruin et al., 2011). Yet, it is consistent with a few studies 

(Pieger et al., 2016; Schleinschok et al., 2017). It is tempting to suggest that the effect a 

situation-model intervention has on text selection is dependent upon how it influences relative 

accuracy. Schleinschok et al. (2017) found a relationship between a situation-model intervention 

and relative accuracy, as well as an association between relative accuracy and text selection. 

However, no connection between condition (intervention versus no intervention) and text 

selection emerged when data was analyzed as it was in Experiment 1. The authors used Gamma 

correlations between monitoring scores and text selection to determine selection strategy. I 

should note that the authors conducted another analysis—a logistic generalized linear mixed 

effects model—to evaluate control. The results were marginally significant. Thus, the influence 

of intervention on text selection may be interpreted differently depending on how the 

relationship is analyzed. However, researchers often define text selection as described in the 

present study (e.g., Thiede et al., 2003). Thus, other factors must be explored to uncover why 

discrepancies exist within the literature. For example, it may be the case that situation-model 

interventions such as delayed-keyword generation tasks (e.g., Thiede et al., 2003) are more likely 

to influence text selection than the test expectancy intervention. The study of the situation-model 

approach to metacomprehension is relatively new. Therefore, additional research may be 

required to determine which interventions reliably predict text selection.  
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Test Expectancy and Test Performance  

Group assignment did not affect test performance. This finding is not surprising because 

the intervention failed to influence relative accuracy or text selection. Wiley et al. (2016) 

implemented a text expectancy manipulation, but their study suggests that text expectancy 

influences test performance. However, there are notable differences between this study and the 

present experiment. For example, the authors asked participants in the intervention group to 

engage in a self-generation task during the initial study phase of the experiment. This task 

entailed generating and answering questions about the to-be-learned material. Participants were 

instructed to ask questions about how paragraphs for a text were related, whether the paragraphs 

contributed to the text's major themes, and so forth. Then, they generated self-explanations about 

the meaning of each paragraph. As mentioned, generative tasks such as self-explanation benefit 

learning (Dunlosky et al., 2013). Therefore, the results that Wiley et al. (2016) obtained 

regarding the relationship between intervention and test performance are not directly comparable 

to the present findings. Thiede et al. (2003) found a relationship between a delayed-keyword 

generation intervention and post-test performance. They divided a group of participants into one 

of three conditions—a delayed-keyword generation condition, an immediate keyword generation 

condition, or a no-keyword generation condition. The delayed-keyword group was instructed to 

generate five keywords for each of the six texts they read. After reading all the to-be-learned 

texts, they produced each list of keywords. Conversely, the immediate keyword group generated 

keywords immediately after reading a text. They repeated this process for each of the texts. The 

no-keyword group read the texts without generating keywords. Then, participants rated their 

comprehension for each text, completed a pre-test, selected texts for restudy, reread selected 
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texts, and completed a post-test. The delayed-keyword generation group showed greater 

increases in comprehension than the other groups.  

However, it should be noted that situation-model interventions do not always lead to 

greater test performance (Pieger et al., 2016). Pieger et al. (2016) divided participants into either 

a fluent or a disfluent group. The former group was presented with information that was easy to 

process, but the latter group received information that was difficult to process. Then, participants 

completed a series of steps that included studying/restudying, monitoring (at multiple time 

points), selecting texts for restudy (at two separate time points), and testing (two tests). First, the 

authors expected the disfluent group to make more deliberate monitoring judgments than the 

fluent group. They predicted better monitoring would lead to better control and subsequent test 

performance. Yet, the disfluent and fluent groups performed similarly on the final test. 

Relative Accuracy, Text Selection, and Test Performance  

The examination of relative accuracy and text selection indicated that the two variables 

were negatively related. Moreover, an exploratory analysis supported the idea that participants 

preferentially selected poorly understood texts for restudy. Together, these findings support my 

hypothesis that learners with higher relative accuracy would control restudy in a manner 

consistent with discrepancy-reduction models. Therefore, the findings align with existing 

research (e.g., Thiede et al., 2003). However, text selection and post-test scores were not related. 

Thus, my prediction about the relationship between control and academic achievement was not 

supported. In this regard, the results do not support existing propositions (Thiede et al., 2003; 

Thiede et al., 2012; Thiede et al., 2017). However, relative accuracy was positively related to 

post-test performance. This finding leaves a gap in the literature because it does not clarify the 
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mechanism(s) by which relative accuracy supports test performance. As shown in figure 2.3, 

participants reported using a variety of study strategies.  

I conducted a few exploratory analyses to better understand the relationship between 

relative accuracy and test performance. Wiley et al. (2016) measured text selection as strategic or 

not based on whether the learner elected to restudy texts in a novel order. Learners exposed to a 

situation-model intervention had greater relative accuracy than the control group. Also, a greater 

proportion of these learners engaged in strategic restudy. I adopted Wiley et al.’s (2016) method 

of measuring strategic selection to the present study. However, my findings do not support the 

claim that strategic selection influences test performance. I conducted another exploratory 

analysis to determine whether self-reported study strategy influenced post-test performance. 

Specifically, I categorized participants based on their selection(s) for the multiple-response items 

in Table 2.3. Participants who reported using no strategy or rereading only were placed into a 

shallow processing group. The remaining participants were placed into a deep processing group. 

I analyzed the data to determine whether group membership influenced post-test performance. 

The results do not support this idea. However, variation in study strategy may have influenced 

the relationship between text selection and test performance in a manner that was not accounted 

for in the present study. 

Implications 

The findings from Experiment 1 suggest that relative accuracy plays a vital role in 

determining test performance after a restudy phase. It may support test performance by 

influencing restudy decisions. However, the present work does not endorse that claim. 

Nonetheless, monitoring should continue to be included as a component of self-regulated 

learning models. However, its actual effect on the learning process should be elucidated through 
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additional research. From a practical standpoint, educators may improve students’ self-regulated 

learning skills by encouraging students to monitor their own learning both inside and outside of 

the classroom. 

Limitations and Future Directions  

Although efforts were made to control restudy through instruction, participants reported 

using a variety of study techniques like summarizing, self-explaining, and finding keywords. I do 

not know when and to what extent these strategies were employed. It may even be the case that 

participants mistakenly indicated that they had employed learning strategies that were not 

utilized. Thus, I cannot state that the present findings accurately represent how individuals 

perform on a post-test when restudy strategy is limited to rereading. Instead of trying to control 

restudy, it may be more useful to instruct participants to provide detailed accounts regarding how 

they studied. Then, the researcher could code these responses and assign a cumulative restudy 

score to each learner based on the techniques he/she/they indicated using. Alternatively, 

researchers might integrate eye-tracking technology into their studies to assess moment-by- 

moment comprehension processes (Rayner et al., 2006).  

The present study was also limited in that I did not have access to all participants’ ACT 

or SAT scores. Thus, I could not include them in my PROCESS model. The responses I acquired 

were self-reported and possibly misremembered. So, the mean test scores reported in Table 2.2 

may not represent each group’s average reading skill. In the future, it may be beneficial for 

researchers to request college entrance exam scores prior to the experiment date. Students would 

have the opportunity to access their official test reports before providing a response.  

Furthermore, the measure of motivation I used did not account for motivation during the 

monitoring phase of the study. Thus, I do not know whether motivation influenced participants’ 
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effort to make appropriate monitoring judgments. These judgments may influence restudy and 

subsequent test performance. Hence, it may be helpful to insert a measure of motivation prior to 

the monitoring phase. Also, student motivation and behavior may be a consequence of 

environment. That is, students who are in contrived environments may not act as they would in 

the context of a real classroom. Hence, it may be beneficial to modify the present study to be 

conducted within the classroom.  

Also, note that individuals in the present sample may have differed from previous 

samples in ways that were unobserved. For example, I did not assess participants using measures 

of cognitive ability/executive function or personality traits. Such factors may be important to 

take into consideration when evaluating how individuals will perform on academic assessments. 

For example, results from a meta-analysis suggests that cognitive ability (broadly defined) and 

personality factors (e.g., conscientiousness) have been shown to influence academic achievement 

(Mammadov, 2022).  

In an exploratory analysis, I examined how my results might change if I used different 

operational definitions of concepts like text selection (or strategic selection). Even though the 

results of the exploratory analysis did not affect my conclusions, I think it is good practice to 

evaluate concepts from various angles. Doing so may reveal information that researchers would 

otherwise miss.  
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CHAPTER 3 – EXPERIMENT 2 

 
Nelson and Narens’ (1990) metacognitive model proposes that monitoring influences 

control. Control can be broken down into activities like selecting material for restudy and 

implementing learning strategies. Evidence indicates that higher relative accuracy is related to 

better material selection and subsequent comprehension (Thiede et al., 2003; Thiede et al., 2012; 

Thiede et al., 2017). However, it is not clear whether study strategy modifies this effect. The 

primary purpose of Experiment 2 was to build upon existing theoretical frameworks by adding 

strategy use as a factor. Moreover, I conducted Experiment 2 to fill in the gaps from Experiment 

1. In Experiment 1, I found a relationship between relative accuracy and post-test performance. 

However, text selection was not related to post-test scores. Prior to conducting Experiment 2, I 

anticipated that text selection and restudy strategy would have a combined influence on the 

relationship between relative accuracy and post-test performance.  

Literature suggests that certain strategies are superior to others in terms of improving 

students’ comprehension (e.g., Dunlosky et al., 2013). For example, Dunlosky et al. (2013) 

describe self-explanation and rereading as having moderate- and low-utility, respectively. Thus, 

learners who generate self-explanations for ideas within each text should display greater 

comprehension than learners who simply reread. To test this idea, I employed a 

metacomprehension paradigm, included a restudy phase, and manipulated restudy strategy. 

Participants studied a set of texts, provided monitoring scores for each text, selected material for 

restudy, took a pre-test, and restudied previously selected material using either a rereading or a 
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self-explanation task. Finally, they completed a post-test. The proposed conditional process 

model is shown in Figure 3.1. 

Figure 3.1  

Experiment 2: Proposed Conditional Process Model

 

Method 

Participants  

Eighty-four participants were recruited through an undergraduate subject pool website. In 

total, five participants were excluded from the primary analysis. Three of these participants 

failed to follow instructions. One participant did not pass the manipulation check and another 

opted out of the study. The remaining sample consisted of 79 participants aged 18 to 22 (M = 

18.81, SD = 0.85). According to a power analysis, this number of participants provides a power 

of 0.81 when the effect size is medium and alpha is set to .05 (Faul et al., 2007; Faul et al., 

2009). The overall sample was majority female (68%) and White/European American (75%). 

One individual identified as non-binary. Table 3.1 displays a breakdown of biological sex, race, 

and ethnicity by group. Participants in Experiment 2 were compensated with course credit. 
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Design 

A correlational design was employed. The predictor variable was relative accuracy, and 

the outcome variable was comprehension. Comprehension was operationalized as post-test 

scores. Material selection was included as a mediator and learning strategy (reread versus self- 

explain) was included as a moderator. See Experiment 1 for further details regarding how 

variables were operationalized. 

Material 

Instructions, texts, tests, and surveys for the comprehension group in Experiment 1 were 

used in Experiment 2. However, participants in the self-explain group in Experiment 2 were 

provided with text boxes to type in their self-explanations during the restudy period. The text 

boxes appeared beneath each text.  

Procedure 

The procedure was the same as in Experiment 1. However, a few notable changes were 

implemented. First, all participants had the same test expectancy (i.e., a comprehension test 

expectancy). Additionally, half of the participants were asked to restudy by rereading only. The 



 

 
 

45 

other half was instructed to explain what they learned about the text during the restudy phase. 

This self-explanation group was presented with the following instructions:  

Now, you will be given the opportunity to reread the text(s) that you selected earlier. 

During the restudy period, please explain what you learned from each text. More specifically, 

state how the text(s) added to or altered your understanding of the topics that were 

described. Later, you will complete a post-test. Please treat this exercise as if you were preparing 

for an examination in a class.  

Instructions for how to self-explain were based on Dunlosky et al.’s (2013) description of 

self-explanation.  

Results 

Preliminary Data Analysis 

I performed a one-way MANOVA to determine whether groups differed on factors that I 

planned to exclude from the primary analysis: average judgment of learning, average time spent 

studying before the pre-test, the number of texts selected for restudy, and average pre-test 

performance. The MANOVA did not yield significant results, F (4, 74) = 0.66, p = 0.620. Due to 

concerns about normality, I also conducted nonparametric testing—significance was not 

affected. Table 3.2 displays each group’s means and standard deviations for all measures except 

those from the ACT Writing and SAT Evidence-based Reading and Writing examinations. These 

two scores were excluded because few responses were collected. Additionally, the scores for 

some responses appeared to be placed on an incorrect scale. Therefore, the scores would likely 

not be representative of the groups or of student populations. 
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Table 3.3 shows self-reported study strategies for each group. This data was procured 

from the multiple-response item and the open-ended response item in the survey. According to 

the multiple-response item, most individuals in the self-explanation (72%) and rereading (53%) 

groups reported rereading as a strategy. Surprisingly, more participants in the reread group 

(43%) stated that they used self-explanation as a study tool than those in the self-explanation 

group (28%). I did not provide participants in the reread group with resources to write 

summaries, generate self-explanations, or construct concept maps in the reread group. Moreover, 

I verified that each participant in the self-explanation group provided at least one response to the 

self-generation prompt. Therefore, I will not exclude participants from the main analysis based 

on their self-reported strategy use. However, I will address strategy use in the discussion. For 

examples of participants’ responses, see Table A1 through Table A5 in Appendix A.  
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Note. Participants may have indicated using more than one strategy.  

Pearson correlations between variables of interest (collapsed across groups) are shown in 

Table 3.4. Relative accuracy was not related to text selection (r = -0.16 p = 0.161), ACT Reading 

performance (r = 0.03, p = 0.847), or motivation (r = 0.11, p = 0.347). However, it was 

positively related to post-test performance (r = 0.27, p = 0.016). Moreover, motivation was not 

related to text selection (r = -0.13, p = 0.268), ACT Reading performance (r = 0.15 p = 0.370), or 

post-test performance (r = 0.20, p = 0.082). Text selection was not related to post-test 

performance (r = -0.15, p = 0.186), but it was negatively related to ACT Reading performance (r 

= -0.44, p = 0.004). ACT Reading performance was not related to post-test performance (r = 

0.25, p = 0.128). I conducted nonparametric tests due to concerns about normality. Testing 

revealed no changes in significance.  
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Note. *p<.05, **p<.01. 

Primary Data Analysis  

The purpose of conducting Experiment 2 was to determine whether relative accuracy 

influences academic performance. Text selection was expected to facilitate this relationship. 

Furthermore, study strategy was expected to moderate the relationship between text selection and 

academic performance. I created a conditional process model (model 14) using PROCESS macro 

version 4.3.1 for R (Hayes, 2013; 2022). Data were normalized prior to being included in the 

model. Relative accuracy and post-test performance were included as independent (predictor) 

and dependent (outcome) variables, respectively. I added text selection as a mediator and study 

strategy (reread versus self-explain) as a moderator. As planned, motivation was included as a 

covariate. However, I was unable to include ACT Reading performance as a covariate due to 

missing data. The groups did not differ on this measure, t(26) = 0.04, p = 0.967. However, it 

should be noted that ACT Reading performance may predict how individuals will select texts for 

restudy, R2 = 0.17, F(1, 37) = 8.98, p = 0.005. For the conditional process model, I adjusted 

bootstrapping to 10,000 samples and set a custom seed of ‘12345’. Controlling for motivation, 

the path from relative accuracy to text selection (a: b = -0.22, t = -1.30, p = 0.197, 95% CI[-0.55, 

0.12]) was not significant. However, the path from relative accuracy to post-test performance 

was significant (c’: b = 0.21, t = 2.19, p = 0.032, 95% CI[0.02, 0.41]). The path from text 

selection to post-test performance was not significant (b1: b = 0.21, t = 2.19, p = 0.032, 95% 
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CI[0.02, 0.41]). Study strategy did not have a significant moderating effect on the relationship 

between text selection and post-test performance (b2: b = -0.05, t = -0.40, p = 0.687, 95% CI[- 

0.32, 0.21]). Figure 3.2 displays the conditional process model with standardized or partially 

standardized coefficients. Table 3.5 provides a summary of the results with bootstrapped 

confidence intervals.  

Figure 3.2 

Experiment 2: Conditional Process Model with Coefficients

 

Note. Coefficients may be standardized or partially standardized. *p<.05. 
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Exploratory Analysis  

Planned Analysis. I planned to examine whether the region of proximal learning model 

explains participant behavior better than a discrepancy-reduction model. I placed participants 

into ‘Lowest’, ‘Middle’, and ‘Highest’ groups based on the same criteria I used in Experiment 2. 

Figure 3.3 shows the number of people in each group. I have further divided individuals into 

reread and self-explanation groups. However, participants were not given the instruction to 

reread or self-explain until after they had already selected texts for restudy. Participants in the 

reread (63%) and self-explanation (54%) groups preferred to restudy one of their least 

understood texts first. A smaller percentage of participants in the reread (23%) and self- 

explanation (26%) groups prioritized restudying texts with mid-level monitoring scores. The 

least popular decision for the reread (15%) and self-explain (23%) groups was to restudy the text 

with the highest monitoring score. This trend is what one would expect to see when students’ 

restudy decisions align with a discrepancy-reduction model.  

Figure 3.3  

Experiment 2: Classification Based on Monitoring Score of First Text Restudied
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Unplanned Analysis. Relative accuracy affected post-test performance, but it did not 

influence text selection. Text selection had no effect on post-test performance even when study 

strategy was included as a moderator. It may be the case that relative accuracy would influence 

text selection if strategic selection were operationalized in the same way as in Wiley et al. 

(2016). To test this idea, I coded participants’ selection responses as I did for the unplanned 

exploratory analysis in Experiment 1. Fifty-seven participants fell into the not strategic group 

and 22 were classified into the strategic group. The not strategic group had an average post-test 

performance of 2.13 (SD = 0.84) and an average relative accuracy of 0.21 (SD = 0.53). The 

strategic group had an average post-test performance of 2.59 (SD = 0.94) and an average relative 

accuracy of 0.21 (SD = 0.50). I generated a regression model with relative accuracy and strategic 

selection (strategic versus not strategic) as predictors. Post-test performance was added as an 

outcome variable. The result was significant, R2 = 0.11, F(2, 76) = 5.63, p = 0.005. The effects of 

relative accuracy (t = 2.53, p = 0.014) and strategic selection (t = 2.21, p = 0.031) were both 

significant. Thus, the strategic group had better post-test performance than the not strategic 

group.  

It is important to note that the length and quality of responses within the self-explanation 

group varied. Thus, participants may not have been affected equally by the strategy intervention. 

To get a general idea of how responses affected test performance, I determined the word count 

for each response the participants in the self-explanation condition provided. Then, I added word 

count and relative accuracy into a regression model as the predictors and post-test performance 

as the outcome variable. After controlling for the number of texts participants read, the analysis 

did not produce significant results, R2 = 0.10, F(3, 35) = 2.35, p = 0.09.  
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Aside from looking at the length of text, it may be helpful to evaluate whether self- 

reported study strategy influenced post-test performance. Following this logic, I categorized 

participants into shallow and deep processing groups as I did in the unplanned exploratory 

analysis for Experiment 1. Thirty-one and 48 participants were placed into the shallow and deep 

processing groups, respectively. The shallow processing group had an average post-test score of 

2.26 (SD = 0.83) and an average relative accuracy of 0.20 (SD = 0.51). The deep processing 

group had an average post-test score of 2.25 (SD = 0.93) and an average relative accuracy of 

0.22 (SD = 0.53). I included processing (shallow versus deep) and relative accuracy as the 

predictor variables in a regression model where post-test performance was the outcome variable. 

The model was not significant, R2 = 0.05, F(2, 76) = 3.01, p = 0.055.  

Discussion  

The purpose of conducting Experiment 2 was to demonstrate the relationship between 

relative accuracy and academic achievement. I predicted this relationship would be mediated by 

text selection. Furthermore, I expected the influence of text selection on post-test performance to 

be moderated by study strategy (rereading versus self-explain). Overall, I anticipated a 

conditional process model would emerge from the present data. To test this idea, I recruited 

undergraduates and divided them into either a rereading only or self-explanation group. I 

instructed the former group to restudy by rereading only. I requested the self-explanation group 

describe how the texts they read added to or altered their understanding of the subject matter. All 

participants expected to take comprehension pre- and post-tests. Otherwise, the procedure for 

Experiment 2 was the same as Experiment 1. 
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Relative Accuracy, Text Selection, and Test Performance  

Surprisingly, relative accuracy did not influence text selection. This finding contradicts 

prior observations (de Bruin et al., 2011; Thiede et al., 2003; Thiede et al., 2012; van Loon et al., 

2014) and Experiment 1. It may be that I overestimated the effect of relative accuracy on text 

selection. In such a case, I would need to collect additional data to detect a smaller effect. 

However, the exploratory analysis suggests that participants tended to prioritize the restudy of 

texts they believed were poorly understood. It may be that the texts participants selected were not 

actually the texts that required further study. As mentioned, students may select texts that are not 

helpful to restudy even when abiding by the discrepancy-reduction model (Thiede et al., 2017). 

Thiede et al. (2017) demonstrated this idea in their study. They divided participants into one of 

three groups—a test-based restudy group, a judgment-based restudy group, and a participant’s 

choice group. The first group restudied material based on their scores from a pre-test. The second 

group restudied the material they thought was least understood. The last group decided which 

material to restudy. Importantly, participants in the text-based and judgment-based groups 

followed the discrepancy-reduction model. Generally, individuals in the participant’s choice 

group also followed this model. The test-based restudy group showed greater increases in test 

performance (from the pre-test) than the other two groups. This finding indicates that monitoring 

accuracy is needed to make the best restudy decisions.  

As in Experiment 1, I found a positive relationship between relative accuracy and post- 

test performance. This finding further supports the idea that monitoring influences educational 

attainment (e.g., Thiede et al., 2003). 
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Text Selection, Study Strategy, and Test Performance  

Experiment 2 aligns with Experiment 1 in that it fails to support claims about the 

influence of text selection on test performance (Thiede et al., 2003; Thiede et al., 2012; Thiede et 

al., 2017). Also, the present findings oppose my hypothesis that study strategy (rereading versus 

self-explaining) moderates the relationship between text selection and post-test performance. 

However, an exploratory analysis provided a different result. I modified how I operationalized 

text selection (or strategy selection) to align with Wiley et al.’s (2016) definition more closely. 

Together, relative accuracy and text selection had a small effect on post-test performance. Thus, 

participants who restudied the texts in a unique order had better test performance than those who 

studied texts in the original order of presentation.  

Additionally, the present findings may have been influenced by differences in actual 

study strategy use. As in Experiment 1, the participants in Experiment 2 reported employing a 

variety of strategies. Thus, I cannot claim that the rereading group studied solely by rereading. 

Indeed, a higher proportion of the rereading group (43%) reported using self-explanation as a 

study strategy than the self-explanation group (28%). This result is surprising—I verified that 

each participant in the self-explanation group typed something about the texts they restudied. The 

length and quality of these responses appeared to differ (see the tables in Appendix A). In an 

exploratory analysis, I tested whether the average length of participants’ responses (controlling 

for the number of responses) influenced test scores. The results do not support the idea that 

response length affected post-test performance. I did not score the quality of the responses, a 

factor that may have influenced the present finings. However, I categorized participants based on 

their selections for the multiple-response item for study strategy (see Table 3.3). Like in 

Experiment 1, I placed individuals who reported using no strategy or rereading only into a 
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shallow processing group. Participants who indicated using any other strategies were placed into 

the deep processing group. Then, I tested the idea that processing would influence post-test 

performance. The results do not support this claim. 

Implications  

The Experiment 2 findings highlight the importance of monitoring for academic 

achievement. However, the results raise an important issue—learners may select inappropriate 

material for restudy even if they use the discrepancy-reduction approach. Thus, I recommend 

educators use pre-tests or quizzes to help learners distinguish known from unknown material. 

Alternatively, teachers could instruct learners about how to generate important questions 

regarding the to-be-learned material. In either case, the learner could use this information to 

make better decisions about what to restudy. According to Wiley et al. (2016) and the present 

work, it may also be useful to switch up the order in which one restudies material.  

Limitations and Future Directions  

Experiment 2 shares limitations with Experiment 1. Namely, I was unable to effectively 

control how participants restudied. Also, I did not have access to all participants’ ACT and/or 

SAT scores or motivation during the monitoring phase. Additionally, factors I did not measure or 

account for (e.g., personality factors) may have influenced the present findings. See Experiment 

1 for my recommendations regarding how to overcome these limitations and evaluate data in 

future research. The self-explanation condition was unique to Experiment 2. The responses that 

participants provided appeared to differ in terms of length and quality. It may be fruitful to offer 

examples of self-explanations and/or steps for self-explaining that participants can follow in 

future studies. Indeed, Wiley et al. (2016) took this approach by providing participants with 

example questions to ask themselves during an initial study session.  
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CHAPTER 4 – GENERAL DISCUSSION 

 
Overall, the purpose of conducting the present study was to gain a better understanding of 

how monitoring and control influence academic achievement. Experiment 1 served to visualize 

relationships between a situation-model intervention (matching test expectancy), relative 

accuracy, text selection, and test performance. To this end, I instructed undergraduates to read 

and provide monitoring scores for five texts, select texts for restudy, indicate the order in which 

they wanted to restudy the texts, complete a pre-test, restudy selected texts in the designated 

order, and take a post-test. I provided specific instructions regarding how to study/restudy the 

texts to keep study strategy consistent across conditions. The main finding from this experiment 

is that relative accuracy influences text selection and post-test performance. The situation-model 

intervention had no influence on relative accuracy, text selection, or test performance. The 

experiment suggests that participants selected texts for restudy per a discrepancy-reduction 

model. However, text selection did not affect test performance.  

Experiment 2 was conducted to address questions related to the influence of relative 

accuracy, text selection, and study strategy on academic performance. Rereading and self- 

explaining were chosen as study strategies because they represented low- and medium-utility 

study strategies, respectively (Dunlosky et al., 2013). The procedure for Experiment 2 was the 

same as Experiment 1. However, all participants had matching test expectancies and were 

divided into either a rereading or self-explanation group. To keep initial study consistent across 

groups, participants were asked to only read the texts. During the restudy phase, the rereading 

group was instructed to study by rereading only. Meanwhile, the self-explanation group was 
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instructed to write how the text(s) they restudied altered or contributed to their knowledge of the 

subject matter. The main finding from Experiment 2 is that relative accuracy affects post-test 

performance. In this respect, Experiment 1 and Experiment 2 are in agreement. However, I did 

not find an association between relative accuracy and text selection in Experiment 2. This 

finding differs from what I observed in Experiment 1. Nevertheless, participants tended to follow 

a discrepancy-reduction model.  

I conducted an exploratory analysis to see whether Wiley et al.’s (2016) method of 

operationalizing text selection would provide insight into how control might influence test 

performance. Thus, I categorized participants into groups to indicate whether they selected texts 

in a novel order or in the order of initial presentation. In Experiment 1, selection had no 

influence on post-test performance. Conversely, the strategic group displayed greater post-test 

performance than the not strategic group in Experiment 2. It may be that altering the order of 

texts one studies helps academic performance. However, more testing is needed to evaluate 

whether this technique offers greater benefit than following the discrepancy-reduction model. 

One limitation that might have affected the present study is a lack of control over how 

participants restudied texts. Indeed, participants indicated using a variety of strategies like 

summarizing and looking for keywords. I conducted unplanned analyses to account for 

differences in strategy use. In both experiments, I recoded strategy selection as shallow or deep 

depending on whether participants engaged in activities other than rereading. However, group 

assignment did not influence post-test performance in either experiment. Note that I cannot 

confirm whether participants engaged in the strategies they purported to use. Additionally, I do 

not know when and to what extent the strategies were implemented. I conducted an exploratory 

analysis (Experiment 2) to determine whether the average word count for self-explanations 
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influenced post-test performance. However, the results were inconclusive. I suggest that more 

sensitive measures such as eye-tracking be used to evaluate restudy.  

Although I asked participants to treat the texts the same way they would treat to-be- 

learned material from their classes, they may not have displayed the same motivation or desire to 

study as they do in actual classroom settings. This issue may present a limitation with the present 

study. Thus, it may be fruitful to conduct this type of research in classroom. Another limitation is 

the lack of standardized reading scores (from the ACT or SAT). Individuals with higher reading 

scores and motivation may perform well on comprehension tests regardless of monitoring ability. 

Alternatively, monitoring may benefit even the most skilled and/or motivated readers. Further 

analyses are required to form reliable conclusions.  

Together, the results from Experiment 1 and Experiment 2 endorse the idea that relative 

accuracy is a vital part of the self-regulated learning process. For example, relative accuracy may 

affect text selection. If monitoring judgments are poor, then text selection may be inappropriate 

even if it is based on the discrepancy-reduction model (Thiede et al., 2017). Future research 

should focus on uncovering the mechanisms that connect relative accuracy to test performance. It 

may be the case that certain personality traits contribute to one’s desire to attend to instructions, 

make appropriate monitoring judgments, study, and perform well on the final test. To address 

this concern, future work may include measures to assess these traits. Additionally, one may 

control for other types of cognitive functioning that may affect test performance.  

Furthermore, the present research does not indicate whether a discrepancy-reduction 

approach to learning assists with comprehension. Researchers should conduct studies comparing 

various approaches to restudy such as discrepancy-reduction, region of proximal learning, and 

strategic selection (as measured in Wiley et al., 2016). This research may elucidate the 
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approaches that provide the most significant increases in learning gains under different 

conditions. This information may assist with the creation of individualized recommendations for 

how students should regulate their learning. Based on one’s individual circumstances, it may be 

better to follow a discrepancy-reduction approach. Meanwhile, another individual may yield 

better results by following a region of proximal learning approach.  

Overall, researchers should continue to add to and refine models of self-regulated 

learning. Importantly, relative accuracy should be included in these models. Moreover, the 

efficacy of situation-model interventions should continue to be tested. It may be that specific 

interventions (e.g., delayed-keyword generation) are more helpful for improving relative 

accuracy than a matching test expectancy intervention. In the meantime, educators may help 

students improve their self-regulated learning skills by providing pre-tests, quizzes, and other 

monitoring resources. Moreover, students may employ a variety of situation-model interventions 

(e.g., delayed-generation tasks) to maximize their potential for increasing their relative accuracy. 

In turn, students may demonstrate improvement in their academic performance.  
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