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ABSTRACT 

Students tend to choose a field of study in which they believe they possess the 

most skills by comparing their performance across different domains, such as math and 

English. These intraindividual comparisons between domains are known as dimensional 

comparisons (Möller & Marsh, 2013). There are individual differences in dimensional 

comparisons, such that some students engage in stronger comparisons than others do, yet 

few studies have examined the sources of these individual differences. In addition to 

objective performance, students sometimes also receive subjective feedback (e.g., praise) 

from parents and teachers. However, it is unknown whether and how this feedback 

influences dimensional comparisons to shape students’ domain-specific motivational 

beliefs. Therefore, we first examined whether theories of intelligence (TOIs) moderated 

dimensional comparison processes in different age groups in two studies. We then 

investigated whether receiving disproportionate praise in different domains affected 

students’ domain-specific motivational beliefs. Results showed that incremental TOI 

moderated math grades’ relation to verbal competence self-concepts in 10th and 11th 

graders (N = 140). It also moderated verbal grades’ relation to verbal intrinsic values in 

1st- to 5th-year college students (N = 136). However, we did not find such moderations in 

other age groups. Regarding the praise manipulation, 7th to 9th graders (N = 108) showed 

heightened verbal competence self-concepts after receiving praise on either math or 

verbal performance. First- to fifth-year college students also showed increased verbal 

intrinsic values after receiving praise on verbal performance. TOI moderated students’ 

responses to praise manipulations. These studies shed light on students’ development of 

domain-specific motivational beliefs and inspire future research. 
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CHAPTER 1 

INTRODUCTION 

According to the expectancy-value theory, individuals’ motivational beliefs, 

which consist of competence self-concepts and task value beliefs, can explain their 

academic-related choices and performance (Eccles et al., 1983). A large amount of prior 

work has provided empirical support for the positive relations between motivational 

beliefs and various academic outcomes such as achievement, effort expenditure, course 

selection, and STEM engagement and involvement (Guo et al., 2015; Jansen et al., 2015; 

Marsh & Yeung, 1998; Nagy et al., 2006, 2008; Pinxten et al., 2014; Simpkins et al., 

2006). People tend to choose a field of study in which they believe they possess the most 

skills, and that they place the highest interest and value in. This process often involves 

comparing one’s own performance across different domains, such as math and English. 

These intraindividual comparisons between domains are known as dimensional 

comparisons (Möller & Marsh, 2013). Through dimensional comparisons, individuals 

may shape their motivational beliefs in one domain based on their performance in a 

different domain (Eccles, 2009; Möller & Köller, 2001; Möller & Marsh, 2013). For 

instance, an individual’s higher-scoring performance in English may have negative 

effects on their math motivational beliefs, whereas an individual’s lower-scoring 

performance in math may lead to higher English motivational beliefs (Jansen et al., 2015; 

Marsh et al., 2014; Möller & Köller, 2001; Möller & Marsh, 2013; Pohlmann & Möller, 

2009). Consequently, such comparison processes may result in favoritism towards the 

better-off domain compared to the worse-off domain, which in turn, may lead people to 
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opt out of STEM majors because they believe they are relatively better at non-STEM 

subjects.  

Given that individuals can draw information from their own performance to form 

their motivational beliefs, especially competence beliefs, believing ability is fixed may 

lead individuals to compare their own performance across domains more often, as they 

may believe that any differences in performance across domains result from different 

levels of abilities. However, no study to date has examined the relation between one’s 

own beliefs about effort and ability (also known as theories of intelligence, see Dweck et 

al., 1978) and dimensional comparison processes. Therefore, the first part of this study 

tested the hypothesis that individuals who held fixed ability beliefs would show stronger 

dimensional comparisons than individuals who held malleable ability beliefs. 

In addition to comparison processes, environmental factors have also been shown 

to be associated with students’ formation of motivational beliefs (Bong & Skaalvik, 

2003; Gniewosz et al., 2014). Feedback, as one of the important vehicles of adult-to-child 

transmission, has proved its powerful impacts (both positive and negative) on 

motivational beliefs (for a review, see Hattie & Timperley, 2007). Parents and teachers 

commonly hold the view that praise, as one kind of positive feedback, is a good way to 

encourage children and enhance children’s motivation. Indeed, in certain circumstances, 

praise can enhance intrinsic motivation (for a review, see Henderlong & Lepper, 2002). 

However, adult authority figures, such as parents and teachers, may praise children’s 

performance in one domain but neglect to praise other domains even when children have 

equal performance on these domains. Therefore, the second part of this study examined 

the impact of disproportionate praise on students’ domain-specific motivational beliefs. 
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In summary, building upon prior research on dimensional comparisons and the 

role of praise in shaping students’ motivational beliefs, the current study first looked into 

whether theories of intelligence can moderate dimensional comparisons in both a 

correlational context (Studies 1 and 2) and an experimental context (Study 2). Secondly, 

this study experimentally investigated whether receiving disproportionate praise in 

different academic domains (math and verbal) induced students’ dimensional 

comparisons (Study 2).  

Dimensional Comparisons and the I/E Model  

Dimensional comparisons are defined as comparing and contrasting one’s own 

performance across domains to determine one’s strengths and weaknesses in different 

domains (Möller & Marsh, 2013). Dimensional comparison theory has been extensively 

used to explain the cross-domain relations between performance and competence self-

concepts (Marsh, 1986). Most dimensional comparison research has been conducted 

under the framework of the internal/external model (I/E model; see Figure 1 below). 

Marsh (1986) proposed the internal/external model (I/E model), which combines social 

and dimensional comparison processes, to interpret the paradoxical result of near-zero 

correlations between students’ math and verbal motivational beliefs, despite the fact that 

their math and verbal achievements are strongly and positively correlated with each 

other. In the case of math and reading, students compare their own math or verbal 

performance with that of their peers in the same learning environment and use this 

information as a basis of their competence self-concepts in the same domain (external 

social comparisons). For example, students compare their math performance with higher-

scoring peers (upward comparisons), which may result in their lower math competence 
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self-concepts. Additionally, students compare their own math performance with their 

verbal performance and use this information as a foundation to form their cross-domain 

competence self-concepts (internal dimensional comparisons). For example, students may 

compare their math performance with their lower verbal performance (downward 

comparisons), which further leads to lower verbal self-concepts and higher math self-

concepts. The I/E model highlights the importance of considering students’ relative 

performance across domains instead of solely focusing on their absolute grades in each 

domain. 

 

Figure 1 

The I/E Model 

  

Note. Performances between domains are positively correlated, but correlations between 
competence self-concepts between domains are nearly zero. Performances are positively 
related to within-domain competence self-concepts (as indicated by “+” signs), but 
negatively related to cross-domain competence self-concepts (as indicated by “-” signs) 
(this figure is adapted from Möller & Marsh, 2013).

Math 
performance

Verbal 
performance

Verbal self-
concept

Math self-
concept

+

+
-
-

+
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Studies using introspective methods (Möller & Husemann, 2006), meta-analyses 

(Möller et al., 2009), and longitudinal approaches (Marsh et al., 2001; Marsh & Köller, 

2004; Marsh & Yeung, 1998) have provided support for the validity of dimensional 

comparisons and the I/E model. For example, a meta-analysis conducted by Möller et al. 

(2009), ranging from grade 3 to adult, revealed that, in line with the I/E model, the 

correlation between math and verbal achievement was high (r = .69), whereas the 

correlation between math and verbal self-concepts was close to zero (r = .10). Regarding 

social comparison processes, the paths from achievement to the corresponding-domain 

self-concepts were positive (.61 for math, .49 for verbal). In terms of dimensional 

comparison processes, the paths from achievement in one domain to self-concepts in 

another domain remained negative (-.21 from math achievement to verbal self-concepts 

and -.27 from verbal achievement to math self-concepts). 

Generalized I/E model  

In addition to competence self-concepts, Möller and his colleagues have proposed 

a generalized I/E model (Möller et al., 2016), in which they claimed that social 

comparisons and dimensional comparisons also simultaneously impact other value beliefs 

and emotionality components such as coursework aspiration, intrinsic value (enjoyment, 

interest), attainment value (subjective importance), utility value (subjective usefulness), 

and relative cost (negative consequences of choosing and engaging in a task, and 

opportunity cost) (Arens & Preckel, 2018; Gaspard et al., 2018; Goetz et al., 2008; Guo et 

al., 2017; Lohbeck, 2019; Marsh et al., 2015; Nagy et al., 2006, 2008; Schurtz et al., 

2014). For example, Goetz, Frenzel, Hall, and Pekrun (2008) examined course enjoyment 

(intrinsic value) in a longitudinal study that followed German students from grades 5 to 
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10. They found that math and language performance in the previous academic year 

positively predicted enjoyment in corresponding-domain classes, but negatively predicted 

enjoyment in contrasting-domain classes, which supported the generalized I/E model. 

Nagy et al. (2006) also found that, in addition to competence self-concepts, intrinsic 

values were positively related to course choices in the same domain but negatively 

related to choices in the other domain, which may have implications for students’ future 

STEM engagement. Therefore, it is important for the current study to measure intrinsic 

values and competence self-concepts separately, in order to identify potential factors that 

may affect them.  

Assimilation versus Contrast Effects  

Dimensional comparisons can lead to two different processes: assimilation effects 

and contrast effects. When the similarities between two domains are high (e.g., math and 

physics), dimensional comparisons are more likely to evoke assimilation effects, in which 

good performance in one domain leads to higher self-concepts in the other domain. 

However, when two domains are fairly different (e.g., math and English), good 

performance in one domain leads to lower self-concepts in the other domain, identified as 

a contrast effect (Gaspard et al., 2018; Guo et al., 2017; Möller et al., 2006; Möller & 

Marsh, 2013). The underlying assumption is that academic domains can be ordered on a 

continuum that ranges from verbal to math domains (Möller & Marsh, 2013). On this 

continuum, domains that are located closer to each other (e.g., math and physics are both 

on the math side) stimulate assimilating dimensional comparisons, whereas domains that 

are assumed to be located at two opposite sides on the continuum (e.g., math and English) 

will evoke contrasting dimensional comparisons. 
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Individual Differences in Dimensional Comparisons  

Skaalvik and Rankin (1992) found that the contrast effects from achievement to 

competence self-concepts did not occur in all students, which inspired studies to examine 

individual differences in dimensional comparison processes. Theoretically, the objective 

domain similarities are related to whether contrast or assimilation effects are presented in 

dimensional comparisons (Möller & Marsh, 2013). However, individuals’ perceptions of 

such similarities also appear to influence dimensional comparison processes. Helm et al. 

(2016) measured high-school students’ subjective perception of the similarities and 

dissimilarities between domains, and found that students in the low-similarity group 

showed a stronger self-concept difference between math and German (Helm et al., 2016). 

Similarly, Möller, Streblow, and Pohlmann (2006) examined how students’ beliefs about 

the interdependence between math and verbal abilities (negative interdependence of 

ability beliefs) affected individuals’ dimensional comparisons. The authors measured 7th- 

to 10th-grade students’ thoughts about the relations between math and verbal ability – 

whether math and verbal abilities were negatively correlated or not (e.g., “I think that 

some people are talented in math whereas others are talented in verbal domains”). They 

found that contrast effects increased with stronger beliefs in a negative interdependence 

of math and verbal abilities. In this case, individuals who hold stronger negative 

interdependent beliefs would have higher self-concepts in one domain, either math or 

verbal, and therefore prioritize and devote more effort to the one with higher self-

concepts, but disregard the one with lower self-concepts.  

Intelligence has also been shown to affect individual differences in dimensional 

comparison processes. Steinmayr and Spinath (2015) found that, in 11th and 12th grades, 
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more intelligent students had stronger contrast effects between math grades and German 

self-concepts than the lower intelligence group. The authors explained that more 

intelligent students might feel threatened by their own low math performance; thus, they 

would need to have a higher German self-concept to maintain their self-worth. In addition 

to the explanation that the authors provided, it is also possible that more intelligent 

individuals believe more in the power of intelligence as they may have benefitted from 

high intelligence previously. This possibility is partially supported by a previous study 

showing that more intelligent female college students were more likely to think that 

abilities were innate and fixed, though this relation was not significant in more intelligent 

male students (Macnamara & Rupani, 2017). This alternative explanation brings forward 

another factor that may affect individuals’ tendency to dimensionally compare – theories 

of intelligence. 

Theories of intelligence refer to individuals’ beliefs about whether abilities are 

fixed or malleable and whether performance can be improved by effort or not (TOIs; 

Dweck, 2006). Individuals who hold an entity theory of intelligence (believing ability is 

fixed) tend to be more performance-oriented, less persistent, and more frustrated when 

facing difficulties, compared to individuals who hold an incremental theory of 

intelligence (viewing ability as malleable) (e.g., Blackwell et al., 2007; Hong et al., 

1999). It is possible that students who hold an entity theory would engage in more 

dimensional comparisons and show stronger contrast effects as they believe in the power 

of intelligence, pay more attention to ability, and are more performance-oriented. 

Meanwhile, students who hold an incremental theory may be less likely to engage in 

dimensional comparisons and more likely to show assimilation effects in dimensional 
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comparisons because they believe that they can improve their performance by devoting 

more effort. Therefore, investigating the role of TOIs in dimensional comparisons may 

enrich our understanding of why some people actively and consistently compare their 

performance across domains, yet others do not. It is worth noting that some studies have 

distinguished TOIs in math and verbal domains and showed different relations between 

domain-specific TOIs and within-domain motivational beliefs (e.g., Gunderson et al., 

2017). However, because the focus of the current study is on individuals’ comparison 

processes between the math and verbal domains, a measure of general TOIs fits our 

purpose better than domain-specific TOIs. By measuring students’ theories of 

intelligence, the current study aims to test the hypothesis that individual differences in 

TOIs will moderate dimensional comparison processes. 

The Role of Feedback in Dimensional Comparisons  

Several experimental studies of dimensional comparisons have used feedback 

manipulations to provide participants with the information they needed to compare 

between domains. The first experimental study by Möller and Köller (2001) examined 

college students’ math and German competence self-concepts after receiving 

performance feedback on math- and German-related tasks (Möller & Köller, 2001). In 

their first study, students received social comparison feedback, stating that their 

performance was either above or below average compared to a group, upon completing a 

math task. Students’ mathematical and verbal competence self-concepts were assessed 

both before and after the math task. The authors found that positive feedback (above 

average) on math resulted in lower verbal self-concepts, even when no reference was 

made to the verbal domain. In the authors’ second study, students completed both verbal 
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and math tasks and received feedback indicating that they had performed better in one 

domain than the other. Results revealed contrast effects of dimensional comparisons for 

upward comparisons (e.g., the better-off domains led to decreases in cross-domain 

competence self-concepts), but not for downward comparisons (e.g., the worse-off 

domains did not result in increases in cross-domain competence self-concepts). In the 

authors’ third study, they provided students with feedback on comparisons between math 

performance and an English student reference group and between math and verbal 

domains. In other words, the feedback provided information that could be utilized in both 

social comparisons and dimensional comparisons: “Your result in figure analogies (math) 

is similar to the average result in the English reference sample. Your result in figure 

analogies is worse than your achievement in word analogies (verbal)”. Consistent with 

the I/E model, dimensional comparison feedback indicating worse performance on the 

verbal test than the math test led to higher math competence self-concepts even when 

participants were told that their performance on the math task was identical to the 

reference group.  

The feedback that has been used so far in the dimensional comparison literature is 

a quantitative reflection of students’ performance (e.g., “You ranked in the 83rd percentile 

of all the students” or “Your performance is above average”). However, in daily 

educational contexts, students sometimes also receive qualitative, subjective feedback 

from adults, such as praise (e.g., “You did a good job”). For example, Hyland and Hyland 

(2001) have noted that almost half of the feedback teachers gave to college students was 

praise. Floress et al. (2018) also found that, across kindergarten to fifth grade, teachers on 

average provided 34.2 total praise statements (e.g., “Good job”) per hour. Despite the 
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ubiquity of praise in educational settings, it is as yet unclear whether or how praise plays 

a role in dimensional comparisons.  

Disproportionate Praise Across Domains  

Imagine a student who has the same teacher for both math and English and who 

receives similar grades in both domains. Now imagine that the teacher praises the 

student’s math performance but neglects to mention the student’s English performance. 

There may be several distinct reasons the teacher gives this disproportionate praise. First, 

the teacher may praise the student more in the domain the teacher values as more 

interesting and important (e.g., math), but less in the domain they value as less interesting 

and important (e.g., English). Second, the teacher may indeed believe that the student’s 

performance is better in math than in English. For example, the teacher may know that 

the student’s math performance, but not English performance, is better than his/her peers’ 

math performance so that the teacher only gives praise on the student’s math 

performance. Third, the teacher may try to encourage the student to persevere in the math 

domain where the student has previously struggled.  

Paralleling these distinct reasons for the teacher’s praise, the student may infer the 

reason for the teacher’s disproportionate praise in different ways. This student may infer 

that the teacher values math more than English, and then model the teacher’s values and 

begin to value math more than English themself. This possibility is supported by research 

on the expectancy-value theory (Eccles, 2009, 2015; Eccles et al., 1983), which posits 

that socializers (e.g., parents and teachers) play an important role in the formation of 

students’ motivational beliefs, and that one way they can communicate their beliefs is by 

providing students with positive feedback.  
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Another possibility is that, after receiving disproportionate praise, this student 

may infer that the teacher indeed thinks of him or her as having better performance in 

math than in English, or having better performance in math than most of the other 

students in the same class. This internal reasoning process enables the student to 

dimensionally compare his or her math and English performance and develop different 

domain-specific motivational beliefs.  

A third possibility is that this student may infer that the teacher’s disproportionate 

praise reflects the teacher’s low expectations about his or her math abilities. This 

interpretation may result in lower motivational beliefs in math and potentially higher 

motivational beliefs in English. This possibility has been supported by some prior work 

arguing that praise for effort could suggest that individuals have to work hard to achieve 

because they lack abilities (for a review, see Amemiya & Wang, 2018). In fact, teachers 

are more likely to use effort praise to express pity toward low-ability students (Butler, 

1994). It is worth noting that whichever inferences the student makes are not necessarily 

aligned with the teacher’s intentions. The first two inferences are likely to result in the 

same dimensional comparison patterns, where the praised domain is treated as the better-

off domain. In contrast, the last inference is likely to lead to an opposite dimensional 

comparison pattern, where the praised domain is perceived as the worse-off domain. 

However, the scenario described above is hypothetical. In fact, most research on 

praise has been conducted within domains – either domain general (e.g., general 

intelligence) or domain specific (e.g., only in mathematics). Very few studies have 

examined the effects of praise across domains, even though adults have been shown to 

give disproportionate praise to students between academic domains and non-academic 
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domains (Dweck et al., 1978). Dweck et al. (1978) measured the amount of intellectual 

and nonintellectual praise that 4th- and 5th-grade students received from their teachers 

and found that boys and girls received the same amount of intellectual praise (e.g., 

praising for intellectual performance). However, girls received more nonintellectual 

praise (e.g., praising for neatness, behavior, and speaking clearly) than boys, which led 

girls to devalue the intellectual praise they received more than boys. The authors argued 

that the devaluation could further lead girls to attribute academic failures to a lack of 

ability. The potential negative effects that disproportionate praise has on academic and 

nonacademic domains raise the question of whether receiving disproportionate praise 

between academic domains (e.g., math and English) would also lead students to devalue 

certain domains and undermine students’ domain-specific motivational beliefs.  

An empirical study has provided some insights into how individuals viewed 

disproportionate praise (Möller, 2005). Möller (2005) presented a hypothetical scenario 

to 7th to 9th graders and college students, in which a third-party protagonist got equal 

performance on a math and a German test but only received praise (e.g., “Well done”) 

from the teacher on math performance. The participants were asked to answer why the 

teacher had given different feedback for the same results and to estimate the teacher’s 

expectancy and the teacher’s beliefs about the protagonist’s effort and ability. Results 

showed paradoxical effects of praise, such that participants attributed praise to greater 

effort but lower ability. This study supported the third possibility mentioned above. 

However, given its hypothetical nature, it is unclear whether individuals would respond 

to receiving disproportionate praise themselves the same way as they did toward the 

hypothetical, third-party protagonist. It is possible that individuals’ beliefs about their 
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own ability will affect how they perceive disproportionate praise. For example, 

individuals who believe they have low abilities in the praised domain may feel 

encouraged by the praise and increase their self-evaluation, or they may infer that the 

praise is given to express pity toward their low ability. Addiontally, this previous study 

only examined the situation when praise was given for math performance. It is possible 

that participants may draw different conclusions when praise is given for language 

performance, because individuals could have different beliefs about the roles of effort 

versus natural talent in math and language abilities (e.g., Gunderson et al., 2017). 

Therefore, it is beneficial and informative to examine students’ own beliefs after 

receiving praise to better understand the effects of disproportionate praise in dimensional 

comparisons. 

Effects of Praise  

In order to examine whether disproportionate praise can elicit dimensional 

comparisons across domains, it is important to understand how praise affects children’s 

motivational beliefs. A large amount of work has suggested that adults can promote 

students’ intrinsic motivation through certain forms of praise they give (Anderson et al., 

1976; Mueller & Dweck, 1998; Zentall & Morris, 2010). For example, adults often give 

children general praise (e.g., “You did a good job” or “Awesome”), which is called 

general because it provides no explicit attributions for the outcome. Morris and Zentall 

(2014) found that general verbal praise promoted task persistence and self-evaluations 

after failure in 5- to 6-year-old children.  

It is critical to mention that, in addition to general praise, adults also provide more 

specific types of praise , including praise for students’ effort or strategies (process praise; 
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e.g., “You did a good job drawing the lines”) and for students’ personal traits or abilities 

(person praise; e.g., “You are very smart”). A previous study found that process praise 

enhanced college students’ intrinsic motivation and perceived competence more than 

person praise (Haimovitz & Corpus, 2011). Although most prior work has focused on 

process and person praise, these two types of praise represent only a subset of the praise 

students receive, whereas the majority of praise that students receive is general 

(Gunderson et al., 2013; Pomerantz & Kempner, 2013). It is not clear what impacts that 

general praise have on adolescents or adults. Therefore, more research on the effects of 

general praise, which is one of the goals in the current study, will provide insights into its 

influence on individuals’ development of motivation.  

It is important to note that general praise has slightly different definitions in 

different studies. Specifically, telling children “good job” was considered as process 

praise in some studies (e.g., Gunderson et al., 2013), but not others (e.g., Pomerantz & 

Kempner, 2013). In the current study, “good job” is considered to be general praise 

because it does not have explicit attributions for the outcome and is more neutral than 

process praise. For the purpose of simplicity, we referred to general praise as “praise” 

hereafter. 

The Current Studies 

The focus of the current study was to examine the impacts of different factors in 

dimensional comparison processes across the math and verbal domains. Because 

dimensional comparisons are commonly examined under the framework of the I/E model, 

we also considered within-domain effects, along with cross-domain dimensional 

comparison effects. 
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In Study 1, we analyzed an existing dataset that was collected as part of a larger 

study of academic motivation (Gunderson et al., 2017). Specifically, we examined the 

role of theories of intelligence in dimensional comparisons with 10th- and 11th-grade 

students and 1st- and 2nd-year college students. This dataset allowed us to examine the 

relations between students’ self-reported grades and motivational beliefs, and more 

importantly, to determine whether these relations were moderated by theories of 

intelligence in a correlational design. We hypothesized that students who held more 

incremental theories of intelligence would show less strong within- and cross-domain 

effects than students with more entity theories of intelligence. We conducted these 

analyses within each age group, because high school and college students were at 

different stages of life and they may have different needs to identify their strengths and 

weaknesses for choosing their future academic paths.  

In Study 2, we conducted an experimental study with two age groups – 7th- to 9th-

grade students and 1st- to 5th-year college students. We hypothesized that receiving praise 

in one academic domain but not the other would result in higher motivational beliefs in 

the praised domain but lower motivational beliefs in the non-praised domain. 

Importantly, we assessed students’ motivational beliefs before and after receiving praise 

to control the potential impact of students’ prior motivational beliefs on how they reacted 

to the praise. In addition to this, similar to Study 1, we hypothesized that theories of 

intelligence would moderate these dimensional comparisons, such that the higher 

incremental beliefs students had, the weaker the dimensional comparison effects would 

be. This hypothesis was tested both in a correlational way, based on individual 

differences at pretest, and in an experimental setting where students were randomly 
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assigned to receive disproportionate praise in different domains. This study was designed 

to examine the effects of praise when it was used disproportionately across domains and 

possibly identify the best ways to motivate students. 

We chose to include both 7th- to 9th-grade students and college students in Study 2 

because, according to prior literature, dimensional comparison effects begin to manifest 

in middle school, which is a time when students begin to make choices about which fields 

they want to pursue (e.g., Guo et al., 2017; Marsh et al., 2015; Putnick et al., 2019; Wolff 

et al., 2018; Zimmermann et al., 2018). However, to date, there is only correlational but 

no experimental evidence to support the presence of dimensional comparison processes 

in 7th- to 9th-grade students. Moreover, most studies of dimensional comparison processes 

have focused on German students, wherein the educational system in Germany requires 

students to make decisions on which path (e.g., academic track or non-academic track) 

they are going to take in middle school, which may facilitate dimensional comparisons at 

an early age. In the United States, students generally do not need to make these decisions 

until late middle and high school. It is therefore important to examine dimensional 

comparison effects in 7th- to 9th-grade students in an experimental way and in a different 

educational system. If disproportionate praise does stimulate dimensional comparisons in 

late middle-school and early high-school students, this result may inform parents and 

teachers how to provide praise that supports students’ motivation across all domains. In 

Study 2, we also included college students, a population that has been shown to use 

dimensional comparisons in order to make career-relevant choices, such as choosing 

courses and college majors and applying to jobs (Nagy et al., 2006, 2008). Studying 
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college students was also consistent with prior experimental studies on dimensional 

comparisons, which afforded the chance to directly compare results across studies.  

To summarize, the current study examined four questions. The first question 

asked whether self-reported grades were positively related to motivational beliefs in the 

same domain, but negatively related to motivational beliefs in the contrasting domain (I/E 

model). The second question examined whether theories of intelligence moderated 

relations between grades and motivational beliefs in the math and verbal domains. 

Analyzing data from different age groups in two studies, we were able to examine 

grades’ relations to domain-specific motivational beliefs and the role of theories of 

intelligence more broadly and gain more insights into these relations at different 

developmental stages. The third question asked whether giving disproportionate praise 

induced dimensional comparisons between grades and motivational beliefs in the math 

and verbal domains. By only providing praise on either math or verbal performance, we 

were able to examine the impact of praise on domain-specific motivational beliefs in an 

experimental way. The fourth question asked whether theories of intelligence moderated 

the relations between experimentally administered praise and domain-specific 

motivational beliefs. This question not only echoed the first question, but also provided 

some explanations for the potential impacts of disproportionate praise on domain-specific 

motivational beliefs.    
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CHAPTER 2 

STUDY 1 

Hypotheses 

We propose the following hypotheses: (1) Students self-reported grades will be 

positively correlated with within-domain competence self-concepts and intrinsic values, 

but negatively correlated with cross-domain competence self-concepts and intrinsic 

values, as the I/E model postulated (see Figure 2); (2) Building on the model of 

hypothesis 1, theories of intelligence will moderate the relations between grades and 

corresponding motivational beliefs such that the more incremental beliefs students hold, 

the weaker the within-domain correlations are. Moreover, theories of intelligence will 

also moderate the contrast effects of math and verbal grades on non-corresponding 

motivational beliefs such that the more incremental beliefs students hold, the weaker the 

cross-domain correlations are (see Figure 3). 

 

Figure 2 

Hypothesis 1: The I/E Model 

  
Note. Signs indicate the hypothesized directions of relations. 
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Figure 3 

Hypothesis 2: The I/E Model with TOIs Interactions 

 
Note. TOIs = theories of intelligence. Signs indicate the hypothesized directions of 
relations. 

 

Method 

Participants 

Tenth- and eleventh-grade high-schoolers (N = 140, 86 female) and first- and 

second-year college students (N = 190, 124 female) were recruited as part of a larger 

study of academic motivation (Gunderson et al., 2017). All participants were recruited 

from the same large U.S. city. Most parents of 10th- to 11th-grade students reported their 

child’s race and ethnicity (n = 104): 74.0% White, 9.6% Black or African American, 

4.8% Asian or Asian American, 1.0% American Indian or Alaskan Native, 5.8% 

Hispanic, and 4.8% other or multiple races. Parents’ education ranged from less than high 

school to a graduate degree, with an average of 13.7 years of education (SD = 2.20, where 
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16 years is a 4-year college degree, n = 104). Family income ranged from less than 

$15,000 per year to more than $100,000 per year, with a mean of $66,030 (SD = $28,760, 

n = 92). College students self-reported their race/ethnicity as 58.2% White, 13.6% Black 

or African American, 18.5% Asian and Asian American, 3.3% Hispanic, and 6.5% other 

or multiple races (n = 184). 

Materials  

Theories of Intelligence (TOIs)  

Theories of intelligence were measured in two domains (math vs. reading and 

writing) with 10 items in each domain, adapted from prior studies (Hong et al., 1999). 

The wording was parallel across the two domains. For example, one item was, "Only the 

smartest students can do well in [math/reading and writing] in my grade." Students 

responded on a 6-point Likert scale (1: strongly disagree to 6: strongly agree). Some 

items were reverse-coded so that, for all items, higher scores indicated more incremental 

theories of intelligence. We refer to this measure as incremental theory of intelligence in 

our analyses to remind readers of this scoring rule. The mean score of 20 items was 

calculated to represent students’ incremental theories of intelligence. The Cronbach’s 

alpha was 0.90.  

Math and Verbal Competence Self-Concepts  

Competence self-concepts were measured using a 3-item scale for each domain, 

adapted from previous studies (Eccles et al., 1993; Wigfield et al., 1997). The wording 

was parallel across the two domains. For example, one item was, “How well do you think 

you will do in [math/reading and writing] this year?” Participants responded using a 1 

(not good at all) to 6 (very good) Likert scale. Items were averaged together within the 
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respective domains to be used in data analyses. Higher scores indicated a higher self-

concept. 

Verbal and Math Intrinsic Values  

Intrinsic values were assessed using 2 items for each domain, adapted from 

previous studies (Eccles et al., 1993; Wigfield et al., 1997). The wording was parallel 

across the two domains. For example, one item was, “In general, I find working on 

[math/reading and writing] assignments [1: very boring, 6: very interesting].” Items were 

averaged together within the respective domains to be used in data analyses. Higher 

scores indicated a higher intrinsic value. 

Self-Reported Grades  

Students reported their math and reading and writing class grades by answering 

one question in each domain: “Please choose an option below that represents what kind 

of grades you receive in your [math/reading and writing] related classes.” The options 

were: A. Mostly As; B. Mostly As and Bs; C. Mostly Bs; D. Mostly Bs and Cs; E. Mostly 

Cs; F. Mostly Cs and Ds; G. Mostly Ds; H. Mostly below Ds” (Gunderson et al., 2017). 

The response, “Mostly As” was coded as 4, and “Mostly As and Bs” was coded as 3.5. 

Each further option was coded as 0.5 lower than the previous option. 

Procedure 

Students completed all items on a computer, either online or in the lab. They 

always completed the measure of theories of intelligence before the measures of 

competence self-concepts and intrinsic values. The order of domains (math versus verbal) 

was counterbalanced across participants.  
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Results 

Preliminary Analyses 

Table 1 presents the means, standard deviations and correlations of key variables, 

by age groups. Correlations showed that math and verbal grades were positively 

correlated in 10th and 11th graders, r(136) = .44, p < .001, but were not correlated in 

college students, r(184) = .05, p = .496. Math and verbal grades were positively 

correlated with within-domain competence self-concepts and intrinsic values in both age 

groups, rs = .32 to .72, ps < .001. In 10th and 11th graders, math grades were not 

significantly correlated with verbal motivational beliefs, but verbal grades were 

positively correlated with math competence self-concept, r(136) = .23, p = .007, but not 

with math intrinsic value, r(136) = -.02, p = .844. In college students, math grades were 

negatively correlated with verbal motivational beliefs, rs = -.25 to -.24, ps ≤ .001, 

whereas verbal grades were only negatively correlated with math intrinsic values, r(185) 

= -.21, p = .003, but not math competence self-concepts, r(185) = -.08, p = .284. In both 

groups, incremental TOI was positively correlated with math competence self-concepts 

(rs = .22 and .19, ps = .008), suggesting that students who held more incremental beliefs 

also perceived themselves to have higher abilities in math and enjoyed doing math more.   
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Table 1 

Means (Standard Deviations) and Correlations Among All Measures, by Age Groups 
Age group and measures M (SD) 1 2 3 4 5 6 
10th and 11th graders (N = 140)        

1. Math grades (self-report) 3.29 (0.72)       
2. Verbal grades (self-report) 3.53 (0.59) .44***      
3. TOIs 4.19 (0.70) .17 .07     
4. Math competence self-concepts 4.38 (1.18) .72*** .23** .22**    
5. Verbal competence self-concepts 4.61 (0.99) .08 .56*** .08 .04   
6. Math intrinsic values 3.43 (1.55) .46*** -.02 .16 .62*** -.11  
7. Verbal intrinsic values 3.67 (1.29) -.02 .32*** .07 -.08 .56*** .03 

College students (N = 190)        
1. Math grades (self-report) 3.10 (0.68)       
2. Verbal grades (self-report) 3.50 (0.46) .05      
3. TOIs 4.37 (0.67) .18* 0     
4. Math competence self-concepts 3.73 (1.25) .71*** -.08 .19**    
5. Verbal competence self-concepts 4.44 (0.99) -.24** .55*** 0 -.20**   
6. Math intrinsic values 2.88 (1.45) .50*** -.21** .13 .65*** -.31***  
7. Verbal intrinsic values 3.55 (1.34) -.25*** .32*** -.14 -.29*** .55*** -.23** 

Note. Math/verbal grade scores ranged from 0.5 to 4.0; TOI scores ranged from 1 to 6; competence self-concept and intrinsic 
value scores ranged from 1 to 6. 
* p < .05. ** p < .01. *** p < .001.
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Primary Analysis 

In the first step of the analyses, we conducted two I/E models using path analysis, 

separated by age group. We examined the relations between grades in different domains 

and motivational beliefs in corresponding domains and contrasting domains (two models 

in each age group, one for competence self-concepts and one for intrinsic values). 

Second, building on separate I/E models involving competence self-concepts and 

intrinsic values, we added TOIs and the interaction terms of Grades ´ TOIs in each 

domain to the models, and examined the paths between the interaction terms and outcome 

variables (two models in each age group). Grades and TOIs were z-standardized before 

calculating the product terms to facilitate meaningful interpretations.  

Tenth- to Eleventh-Grade Students  

The I/E model examining competence self-concepts showed that grades were 

positively associated with within-domain competence self-concepts (see Figure 4). In 

terms of cross-domain relations, the path from math grades to verbal competence self-

concepts was significantly negative (b = -.20, SE = .11, p = .009), whereas the path from 

verbal grades to math competence self-concepts was only descriptively negative (b = 

-.10, SE = .13, p = .115). For intrinsic values (see Figure 3), we found significant within-

domain and cross-domain associations, such that paths from grades to intrinsic values in 

the corresponding domain were significantly positive (math: b = .58, SE = .17, p < .001; 

verbal: b = .41, SE = .20, p < .001), whereas paths from grades to intrinsic values in the 

opposite domain were significantly negative (math to verbal: b = -.20, SE = .16, p = .025; 

verbal to math: b = -.27, SE = .21, p = .001).  
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Figure 4 

I/E Model Results for Tenth- and Eleventh-Grade Students 

  
Note. Standardized coefficients are shown on each path. The first value refers to the 
model including competence self-concepts and the second value refers to the model 
including intrinsic values.   
p <.05. ** p <.01. *** p <.001. 

 

We then added TOIs and Grades ´ TOIs interactions to the I/E models (see Table 

2). For competence self-concepts, the I/E model was partially supported (ps ≤ .002), 

except for the path from verbal grades to math competence self-concepts (b = -.11, p 

=.088), when TOIs were at the average level. More importantly, the Math Grades ´ TOIs 

interaction showed a positive path to verbal competence self-concepts (b = .19, p =.015), 

suggesting that students who held more incremental beliefs were less likely to use math 

grades as a reference to form their verbal competence self-concepts. Regarding intrinsic 

values, both within-domain and cross-domain effects were significant when TOIs were at 

the average level (ps ≤ .022). However, we did not find any significant Grades ´ TOIs 

interactions (ps ≥ .247).   
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Table 2 

Results for the I/E Models of Tenth- and Eleventh-Grade Students with TOIs as a 
Moderator 
Variables Competence self-concept Intrinsic value 
 Math Verbal Math Verbal 
Math grades .75 (.08)*** -.21 (.08)** .57 (.13)*** -.20 (.12)* 
Verbal grades -.11 (.08) .66 (.07)*** -.26 (.12)** .42 (.11)*** 
Incremental TOI .09 (.07) .06(.07) .09 (.12) .08 (.11) 
Math Grades ´ TOIs -.10 (.07) .19 (.07)* .06 (.12) .10 (.11) 
Verbal Grades ´ TOIs .07 (.07) -.07 (.07) .02 (.12) .02 (.11) 
Note. Standardized parameter estimates. Standard errors in brackets.  
* p <.05. ** p <.01. *** p <.001. 

 

College Students  

Results of the I/E models for competence self-concepts showed significant within-

domain (see Figure 5; math: b = .72, SE = .09, p < .001; verbal: b = .56, SE = .13, p 

< .001) and cross-domain associations (math to verbal: b = -.27, SE = .08, p < .001; 

verbal to math: b = -.14, SE = .14, p = .005). The I/E model was also supported when 

predicting intrinsic values, such that grades showed positive paths to intrinsic values in 

the corresponding domains (math: b = .52, SE = .13, p < .001; verbal: b = .33, SE = .20, p 

< .001), and negative paths to intrinsic values in different domains (math to verbal: b = 

-.27, SE = .13, p < .001; verbal to math: b = -.26, SE = .19, p < .001). 
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Figure 5 

I/E Models for College Students 

   
Note. The first value refers to the model including competence self-concepts and the 
second value refers to the model including intrinsic values.  
* p <.05. ** p <.01. *** p <.001. 

 

After adding TOIs and Grades ´ TOIs interactions to the I/E models (see Table 

3), the within-domain and cross-domain effects for both competence self-concepts and 

intrinsic values were significant (ps ≤ .007), when TOIs were at the average level. 

However, none of the Grades ´ TOIs interactions were significant (ps ≥ .075).  

 

Table 3 

Results for I/E Models of College Students with TOIs as a Moderator 
Variables Competence self-concept Intrinsic value 
 Math Verbal Math Verbal 
Math grades .71 (.06)*** -.27 (.06)*** .52 (.09)*** -.24 (.09)*** 
Verbal grades -.13 (.06)** .57 (.06)*** -.25 (.09)*** .34 (.09)*** 
Incremental TOI .07 (.06) .05 (.06) .04 (.09) -.09 (.09) 
Math Grades ´ TOIs .09 (.07) .04 (.06) .08 (.10) .06 (.10) 
Verbal Grades ´ TOIs .07 (.05) .02 (.05) .04 (.07) .08 (.09) 
Note. Standardized parameter estimates. Standard errors in brackets.  
* p <.05. ** p <.01. *** p <.001. 
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Discussion 

The goal of Study 1 was to examine the I/E model in 10th- and 11th-grade and 1st- 

and 2nd-year college students and whether theories of intelligence were a factor that 

moderated the relations between domain-specific performance and motivational beliefs. 

Results partially supported our first hypothesis about the I/E model in 10th- and 11th-

grade students, in which math and verbal grades showed positive within-domain relations 

with motivational beliefs. Regarding the cross-domain relations, math grades led negative 

paths to verbal competence self-concepts and intrinsic values, whereas verbal grades only 

led a negative path to math intrinsic values significantly, but not to math competence 

self-concepts. Our first hypothesis was fully supported in college students, such that 

grades led positive paths to within-domain motivational beliefs and negative paths to 

cross-domain motivational beliefs. These results were consistent with a recent meta-

analysis suggesting that the dimensional comparison effects became more negative for 

older students (Möller et al., 2020).  

In testing our second hypothesis about theories of intelligence moderating the I/E 

model, we found some evidence supporting our hypothesis in 10th- and 11th-grade 

students. Specifically, the Math Grades ´ TOIs interaction showed a significantly 

positive path to verbal competence self-concepts. The positive path to verbal self-

concepts indicated that the more incremental TOI students held, the less likely their 

verbal competence self-concepts were negatively related with their math grades. In other 

words, this significant path showed that incremental TOI weakened the relation between 

math grades on students’ verbal self-concepts. However, we did not find TOIs 

moderating the path from math grades to math competence self-concepts, nor the paths 
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from verbal grades to math and verbal self-concepts. Moreover, TOIs did not moderate 

the relations between grades and intrinsic values, highlighting the specific impact of TOIs 

on competence self-concepts in high-school students. Further, we did not find evidence 

supporting our second hypothesis in college students. TOIs did not moderate the relations 

between grades and competence self-concepts, nor the relations between grades and 

intrinsic values. Taken together, these results showed that incremental TOI weakened the 

relation between math grades and verbal competence self-concepts, but these effects were 

specific to 10th- and 11th-grade students.  
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CHAPTER 3 

STUDY 2 

Hypotheses 

Hypothesis 1  

Receiving praise in one domain will increase motivational beliefs in that domain 

but decrease motivational beliefs in the contrasting domain. Concretely, compared to the 

no praise control condition, receiving praise alone in the math [verbal] reasoning task will 

result in higher math [verbal] competence self-concepts and intrinsic values and lower 

verbal [math] competence self-concepts and intrinsic values.  

Hypothesis 2a  

In the first session, math and verbal self-reported grades will have positive 

relations with within-domain motivational beliefs and negative relations with cross-

domain motivational beliefs (as postulated by the I/E model). Moreover, TOIs will 

moderate the relations between self-reported grades on math and verbal motivational 

beliefs, such that the more incremental beliefs students hold, the weaker both the within- 

and cross-domain effects (the smaller effects grades have on motivational beliefs). This 

hypothesis is about individual differences prior to the experimental manipulation, and 

would serve to conceptually replicate Study 1.  

Hypothesis 2b  

In the second session, TOIs will moderate the relation between praise and 

motivational beliefs. Specifically, for conditions with manipulated praise, it is less likely 

that individuals who hold a more incremental theory of intelligence will be affected by 

the praise than individuals who hold an entity theory of intelligence in both domains.  
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Method 

Participants 

We recruited 7th- to 9th-grade students and college students. A power analysis was 

conducted using the software program G*Power. The goal was to obtain .80 power to 

detect a small to medium effect size f = 0.20 at the standard .05 alpha error probability 

(estimated from Pohlmann & Möller, 2009, study 3). A total sample size of 108 

participants would be enough to detect the interaction effects between conditions and 

domains. Therefore, we aimed to test 108 participants per age group who completed both 

sessions. 

Seventh- to Ninth-Grade Students 

Participants were 7th- to 9th-grade students (N = 131, 62 girls; 51 seventh-graders, 

47 eighth-graders, 33 ninth-graders; age: M = 13.54 years, SD = 0.88). We recruited 

students by posting advertisements on social media and research communities 

(https://childrenhelpingscience.com). Most parents reported their children’s race and 

ethnicity (n = 126): 79.7% White, 2.3% Asian or Asian American, 7.8% Black or African 

American, 10.2% multiple races. Parents’ education ranged from less than high school to 

a graduate degree, with an average of 17.15 years of education (SD = 1.45 years, where 

16 years is a 4-year college degree, n = 125). Family income ranged from less than 

$15,000 per year to more than $100,000 per year, with a mean of $83,740 (SD = $26,010, 

n = 107). 

College Students 

Participants were college undergraduates (N = 136, 112 females). We recruited 

college students through Temple University’s SONA system and by posting 
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advertisements on social media within the United States. When participants signed up for 

our study, we asked them to use a school-issued email address to further confirm that 

they were in college. Eligible participants were students who were born between 1995 

and 2002, had no difficulty understanding English, and had a desktop or laptop computer, 

with internet access. Most participants reported their year in college (n = 136): 44.1% in 

the 1st-year, 24.3% in the 2nd-year, 13.2% in the 3rd-year, 16.9% in the 4th-year, and 0.7% 

in the 5th-year. Most participants self-reported their race (n = 134): 58.2% White, 21.6% 

Asian or Asian American, 9.7% Black or African American, 6.7% multiple races, and 

3.7% other races.  

Materials 

Math Reasoning Test  

Seventh- to ninth-grade students. The math reasoning test consisted of 15 

multiple-choice questions, aiming to test participants' math reasoning skills (e.g., 

“Quantity A:	√9 + 16, Quantity B: √9 + √16.” Multiple-choice responses: A. Quantity 

A is greater; B. Quantity B is greater; C. The two quantities are equal; D. The 

relationship cannot be determined from the information given). Those 15 questions were 

chosen from the practice test of Independent School Entrance Exam, developed and 

administered by the Educational Records Bureau (ERB) (Educational Records Bureau, 

2018). College students. The math reasoning test consisted of 15 multiple-choice 

questions, aiming to test participants' math reasoning skills (e.g., “m, p, and x are positive 

integers and mp = x; Quantity A: m, Quantity B: x.” Multiple-choice responses: A. 

Quantity A is greater; B. Quantity B is greater; C. The two quantities are equal; D. The 

relationship cannot be determined from the information given). This test has been used in 
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a previous study examining dimensional and social comparisons in a U.S. college student 

sample, which demonstrated sufficient ambiguity to enhance the credibility of the 

feedback manipulation (Strickhouser & Zell, 2015). 

Language Reasoning Test  

Seventh- to ninth-grade students. The language reasoning test consisted of 15 

multiple-choice questions, aiming to test participants' verbal reasoning skills (e.g., 

“Although many climbers have tried to scale Mount Everest, few have succeeded in 

reaching the ______of the mountain.” Multiple-choice responses: A. core; B. perimeter; 

C. pinnacle; D. support). Those 15 questions were chosen from the practice test of 

Independent School Entrance Exam, developed and administered by the Educational 

Records Bureau (ERB) (Educational Records Bureau, 2018).College students. The 

language reasoning test consisted of 15 multiple-choice questions, aiming to test 

participants' verbal reasoning skills (e.g., “Mathematicians have a distinctive sense of 

beauty: they strive to present their ideas and results in a clear and compelling fashion, 

dictated by __________ as well as logic.” Multiple-choice responses: A. caprice; B. 

aesthetics; C. obligation; D. methodologies; E, intellect). To be consistent with the 

number of items in the math reasoning test, these 15 questions were selected from the 

original 20-item measure that has been used in previous research with college students. 

These items have been shown to be ambiguous enough to enhance the credibility of the 

feedback manipulation (Strickhouser & Zell, 2015). 

Math and Verbal Competence Self-Concepts  

Self-concepts were measured using a 3-item scale for each domain, adapted from 

previous studies (Eccles et al., 1993; Wigfield et al., 1997). The wording was parallel 
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across the two domains and was the same as in Study 1. For example, one item was: 

"How good in [math/reading and writing] are you?” Participants responded using a 1 (not 

good at all) to 6 (very good) Likert scale. Responses were averaged within each domain. 

Math and Verbal Intrinsic Values  

Intrinsic values were measured using two items for each domain, adapted from 

previous studies, and were the same as in Study 1 (Eccles et al., 1993; Wigfield et al., 

1997). For example, "How much do you like doing [math/reading and writing] task?" 

Participants responded using a 1 (not at all) to 6 (very much) Likert scale. Responses 

were averaged within each domain. 

Theories of Intelligence (TOIs) 

Theories of intelligence were measured using 3 items used in prior studies in 

adults (Hong et al., 1999). The items were “You have a certain amount of intelligence 

and you really can’t do much to change it”; “Your intelligence is something about you 

that you can’t change very much”; and “You can learn new things, but you can’t really 

change your basic intelligence.” Participants were asked to respond on a 6-point Likert 

scale (1: strongly disagree to 6: strongly agree). All items were reverse-coded, so that the 

higher the participants’ scores, the more they reported that intelligence was malleable 

(incremental beliefs). Thus, we refer to this measure as incremental theory of intelligence 

in our analyses to remind readers of this scoring rule. These items measured domain-

general TOIs, instead of the domain-specific TOI measures used in Study 1. We chose to 

use a domain-general TOI measure as this is more widely validated, and because the 

current study does not have specific hypotheses on the effects of domain-specific TOIs in 

dimensional comparisons. Items were averaged together to be used in data analyses. 
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Self-Reported Grades  

Participants reported their math and reading and writing class grades by 

answering the same two questions as in Study 1: "Please choose an option below that 

represents what kind of grades you receive in your [math/reading and writing] related 

classes." Options: A. Mostly As; B. Mostly As and Bs; C. Mostly Bs; D. Mostly Bs and 

Cs; E. Mostly Cs; F. Mostly Cs and Ds; G. Mostly Ds; H. Mostly below Ds (Gunderson 

et al., 2017). The response “Mostly As” was coded as 4, “Mostly As and Bs” was coded 

as 3.5. Each further option was 0.5 lower than the previous option. 

Manipulation Check  

To assess the effectiveness of the experimental manipulation, participants were 

asked to answer three questions. The first two questions assessed their satisfaction with 

their test results in each domain: “How satisfied are you with your result in the 

[math/language] reasoning test?” The choices ranged from 1 (not at all satisfied) to 6 

(satisfied). The third question asked how they perceived their respective performance: 

“How do you view your result in the math reasoning test in relation to your result in the 

language reasoning test?” The choices ranged from 1 (math is much better) to 5 (verbal is 

much better), with 3 as “Same” (Möller & Köller, 2001).  

Procedure  

First Session 

After parents of 7th- to 9th-grade students and college students consented and 

completed an optional demographic survey through REDCap, participants were randomly 

assigned to one of three conditions (praise for math, praise for verbal, or no praise 

control) and one of two orders (math items first or verbal items first). Then they received 
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a link to the first session (S1) online survey, which they could complete at their own 

convenience (see Figure 6 for first session procedures). For participants in each age 

group, they first completed self-reported math and reading and writing class grades, then 

the theories of intelligence measure. Following that, they completed two example items 

from the math and verbal reasoning tests. These two example items were selected from 

the 15 reasoning questions of each domain. Participants then reported their math and 

verbal reasoning competence self-concepts and intrinsic values. Upon completion, 

REDCap automatically recorded the date and participants were prompted to schedule a 

Zoom appointment for the second session. Each participant received a $5 gift card as 

compensation for completing the first session. 

 

Figure 6 

First Session Procedures 

 

Note. TOIs = Theories of intelligence. S1 = Session 1. 
 

Second Session 

The second session (S2) was arranged 3 to 20 days after participants completed 

the first session. Trained experimenters conducted one-on-one Zoom meetings with 

participants. The experimenter first introduced him/herself as a scientist at Temple 

University, then explained that the aim of the study was to test the quality and efficiency 

of two tests being developed for a [seventh- to 9th-grade/college] student sample (see 

Complete 
example 

items

Report math & 
verbal motivational 

beliefs (S1)
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Figure 7 for second session procedures). Then participants were asked to complete the 

math and verbal reasoning tests, each within 6 minutes. After each test, the computer 

presented a score on the screen (i.e., “The system has converted your result into a 100-

point scale. You scored in the 75 to 85 range”). Regardless of students’ actual 

performance1, the scores were the same for both tests and were the same in all conditions. 

If participants were in one of the two praise conditions, the experimenter gave praise after 

either the math score was presented, or after the verbal score was presented, and did not 

praise the other domain. If participants were in the no praise control condition, they did 

not receive praise in any domain. The praise was formulated as follows: “Awesome! This 

is a really, really good score! You did a great job on this task.” At the end of both 

reasoning tests, participants answered questions regarding their math and verbal 

competence self-concepts and intrinsic values. Finally, participants answered the three 

manipulation check questions. After completing the items, participants were debriefed 

and received a $15 gift card as compensation for completing the second session. 

 

 

1We checked students’ performance on two reasoning tests. Seventh to ninth graders completed fewer math 
questions (M = 9.26, SD = 3.10) than verbal questions (M = 13.69, SD = 2.13, p < .001). Correspondingly, 
the percent accuracy out of the total 15 items was higher in the verbal domain (M = .62, SD = .22) than the 
math domain (M = .40, SD = .20, p < .001). However, the percent accuracy out of completed items was not 
significantly different between domains (math: M = .64, SD = .22; verbal: M = .67, SD = .20, p = .123). 
College students’ performance followed the same pattern. College students answered fewer math questions 
(M = 9.43, SD = 2.77) than verbal questions (M = 11.42, SD = 2.74, p < .001). The percent accuracy out of 
15 items was higher in the verbal domain (M = .32, SD = .19) than the math domain (M = .26, SD = .14, p 
= .001). However, the percent accuracy out of completed items was not significantly differentbetween 
domains (math: M = .43, SD = .23; verbal: M = .41, SD = .20, p = .409). 
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Figure 7 

Second Session Procedures 

 

Note. S2 = Session 2. The order of reasoning tests and the contingent experimenter’s 
praise was counterbalanced. Information in brackets indicates situations of alternative 
conditions.  

 

Results 

Preliminary Analyses 

Participants who completed the first session, regardless of whether they 

completed the second session, were included for analyses that only involved data from 

the first session. Only participants who completed both sessions were included for 

analyses that involved data from both sessions. One child participant’s second session 

data was excluded because he was given 10 minutes to complete the reasoning tests (an 

experimenter error) and did not complete the manipulation check due to a program error. 

One child participant’s second session data was excluded because the participant 

completed the second session more than 20 days after the first session. One adult 

participant’s second session data was excluded because he noted that he was aware that 

the scores for the reasoning tests were fake. 

Table 4 presents the means and standard deviations of key variables within age 

groups, separated by participants who only completed the first session and participants 

who completed both sessions. Correlations between key variables are presented in Table 
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5 (participants who completed at least the first session) and Table 6 (participants who 

completed both sessions). Correlations showed that for participants who completed the 

first session, grades were positively correlated with within-domain competence self-

concepts and intrinsic values in both age groups (rs = .22 to .57, ps ≤ .013). Concerning 

cross-domain correlations, in 7th- to 9th-grade students, math grades were positively 

correlated with verbal competence self-concepts, r(128) = .18, p = .043, and verbal 

grades were positively correlated with math competence self-concepts, r(129) = .19, p 

= .029. Math grades were positively correlated with verbal competence self-concepts in 

college students, r(132) = .21, p = .015. Other cross-domain correlations between grades 

and motivational beliefs were not significant (ps ≥ .053). Incremental TOI was positively 

correlated with verbal grades in 7th- to 9th-grade students, r(129) = .18, p = .036, but not 

math grades, r(128) = -.02, p = .821. In college students, incremental TOI was negatively 

correlated with verbal grades, r(134) = -.26, p = .003, but not math grades, r(132) = -.09, 

p = .282. Incremental TOI was positively correlated with verbal, but not math, 

motivational beliefs in 7th- to 9th-grade students (rs = .21 and .24, ps ≤ .016). For 

participants who completed both sessions, grades were positively correlated with within-

domain motivational beliefs in both sessions and in both age groups (rs = .21 to .55, ps 

≤ .028), except that verbal grades were not significantly correlated with verbal intrinsic 

values in 7th- to 9th-grade students (rs = .09 and .17, ps ≥ .084). Incremental TOI was not 

significantly correlated with any motivational belief variables measured in the second 

session, rs = -.11 to .15, ps ≥ .121.
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Table 4 

Means (SDs) for Key Variables by Session and Age Group 
Variables Seventh- to ninth-grade 

students 
M (SD) 

College students 
M (SD) 

First 
session 

(n = 131) 

Both 
sessions 
(n = 108) 

First 
session 

(n = 136) 

Both 
sessions 
(n = 109) 

First session     
 Math grades (self-report) 3.61 (0.55) 3.69 (0.46) 3.57 

(0.59) 
3.61 (0.57) 

 Verbal grades (self-report) 3.67 (0.48) 3.74 (0.38) 3.73 
(0.41) 

3.74 (0.40) 

 TOIs 4.49 (1.22) 4.52 (1.26) 4.28 
(1.12) 

4.31 (1.13) 

 Math competence self-concepts 4.94 (0.85) 4.97 (0.76) 4.55 
(0.91) 

4.59 (0.91) 

 Verbal competence self-
concepts 

5.06 (0.72) 5.11 (0.68) 4.90 
(0.79) 

4.87 (0.83) 

 Math intrinsic values 4.00 (1.47) 4.01 (1.41) 3.82 
(1.41) 

3.88 (1.39) 

 Verbal intrinsic values 3.95 (1.36) 3.99 (1.31) 3.78 
(1.36) 

3.73 (1.40) 

Second session     
 Math competence self-concepts  4.81 (0.82)  4.57 (0.75) 
 Verbal competence self-
concepts 

 4.88 (0.77)  4.72 (0.65) 

 Math intrinsic values  4.10 (1.32)  4.11 (1.17) 
 Verbal intrinsic values  4.21 (1.18)  3.89 (1.21) 
 Math satisfaction scores  4.28 (1.05)  4.13 (1.05) 
 Verbal satisfaction scores  4.36 (1.00)  4.17 (1.02) 
 Perceived performance scores  3.02 (0.70)  3.04 (0.69) 
Note. Math/verbal grade scores ranged from 0.5 to 4.0; TOI scores ranged from 1 to 6; 
competence self-concept and intrinsic value scores ranged from 1 to 6; satisfaction scores 
ranged from 1 to 6; perceived performance scores ranged from 1 to 5.
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Table 5 

Correlations Among All Measures in the First Session, by Age Group, Among Participants who Completed the First Session 
Age group and measure 1 2 3 4 5 6 
7th- to 9th-graders (n = 131)        

1. Math grades (self-report)       
2. Verbal grades (self-report) .52***      
3. Incremental TOI -.02 .18*     
4. Math competence self-concepts .57*** .19* .04    
5. Verbal competence self-concepts .18* .47*** .24** .22*   
6. Math intrinsic values .34*** -.02 .08 .71*** .07  
7. Verbal intrinsic values .03 .22* .21* .08 .61*** .18* 

College students (n = 136)       
1. Math grades (self-report)       
2. Verbal grades (self-report) .50***      
3. Incremental TOI -.09     -.26**     
4. Math competence self-concepts .47***     .17      .13    
5. Verbal competence self-concepts .21*      .36***   -.09          .07   
6. Math intrinsic values .29***     .06      .13         .64***      -.20*  
7. Verbal intrinsic values .09      .26**    -.06         -.15         .58***     -.18* 

Note. * p < .05. ** p < .01. *** p < .001. 
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Table 6 

Correlations Among All Measures in Both Sessions, by Age Group, Among Participants who Completed Both Sessions 
Age group and 
measure 

1 2 3 4 5 6 7 8 9 10 11 12 13 

7th- to 9th-graders (n 
= 108) 

             

 First session              
1. Math grades               
2. Verbal 

grades  
.30**             

3. Incremental 
TOI 

-.06       .16            

4. Math 
competence 
self-concepts 

.55***     .04     -.04           

5. Verbal 
competence 
self-concepts 

.10      .50***    .20*          .17          

6. Math 
intrinsic 
values 

.31**    -.17       .05         .64***       0            

7. Verbal 
intrinsic 
values 

-.09       .17       .15         -.07         .57***       .09        

 Second session              
8. Math 

competence 
self-concepts 

.46***     .13       .05         .76***        .12        .52***      -.11       

9. Verbal 
competence 
self-concepts 

.05      .46***     .14          .07         .63*** -.15        .49***       .20*      
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10. Math 
intrinsic 
values 

.37***   -.15*       .13         .60***       0        .88***       .05         .57***       -.14     

11. Verbal 
intrinsic 
values 

-.04       .09       .07         -.06         .50***       .02        .81***       -.16         .52***       .01    

12. Math 
satisfaction 
scores 

-.10      -.14      -.12         -.07          0        -.13        -.08          .02          .12        -.07        -.01   

13. Verbal 
satisfaction 
scores 

.01      -.18      -.06          .11         -.12         0.15       -.22*          .05          .03         .11        -.07      .60***  

14. Perceived 
performance 
scores 

-.10       .11      -.05         -.12          .07        -0.19*         .13        -.19*          .13       -.26**        .18     -.20*      -.04 

College students (n 
= 109) 

             

 First session              
1. Math grades               
2. Verbal 

grades 
.50***             

3. Incremental 
TOI 

-.08     -.27**            

4. Math 
competence 
self-concepts 

.45***     .15      .13           

5. Verbal 
competence 
self-concepts 

.22*      .41***   -.13          .07          

6. Math 
intrinsic 
values 

.21*       .02      .18         .62***      -.23*         
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7. Verbal 
intrinsic 
values 

.05      .27**    -.01         -.18         .63***     -.23*        

 Second session              
8. Math 

competence 
self-concepts 

.43***     .17      .14         .79***       -.02        .59***     -.19*       

9. Verbal 
competence 
self-concepts 

.12      .32***   -.11          -.01         .74***     -.23*        .60***        .04      

10. Math 
intrinsic 
values 

.24*       .06      .15         .56***      -.23*        .88***     -.22*         .64***      -.20*     

11. Verbal 
intrinsic 
values 

.10      .34***   -.07         -.18         .66***     -.20*        .89***      -.19*         .67***      -.17    

12. Math 
satisfaction 
scores 

-.23*      -.10      .10        -.22*         .22*       -.22*        .25**         -.11         .34***     -.20*        .26*     

13. Verbal 
satisfaction 
scores 

-.18     -.21*      .15          .04         -.03         .05        .02          .09          .12         0         .02      .66***  

14. Perceived 
performance 
scores 

-.15      -.05      .09          .01          .05        -.07         .11         -.15          .09        -.13         .12     -.20*       .10 

Note. * p < .05. ** p < .01. *** p < .001. 
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Manipulation Checks. We checked our praise manipulation by conducting a two-

way mixed effects ANOVA on satisfaction scores, with condition (praise for math, praise 

for verbal, and no praise control) as a between-subjects factor and domain (math, verbal) 

as a within-subjects factor. Results presented significant main effects of condition for 

children, F(2,105) = 6.39, p = .002, partial h2 = .11, and for adults, F(2,106) = 3.38, p = 

.038, partial h2 = .06. Neither children nor adults showed a main effect of domain 

[children: F(1,105) = .79, p = .378; adults: F(1,106) = .34, p = .563] nor a Domain x 

Condition interaction [children: F(2,105) = 1.21, p = .304; adults: F(1,106) = 2.76, p = 

.068]. We further conducted planned pairwise comparison between conditions using 

Holm-Bonferroni corrections. For children, the satisfaction scores were lower in the no 

praise control condition (M = 3.89, SD = 1.06) than both the praise for math condition (M 

= 4.53, SD = 0.90, adjusted p < .001), and the praise for verbal condition (M = 4.53, SD 

= 0.99, adjusted p < .001). Similarly, for college students, the satisfaction scores were 

lower in the no praise control condition (M = 3.85, SD = 1.08) than both the praise for 

math condition (M = 4.30, SD = 0.79, adjusted p = .013), and the praise for verbal 

condition (M = 4.35, SD = 1.13, adjusted p = .010). Though we did not find evidence for 

higher satisfaction specifically in the praised domain, the overall higher satisfaction 

scores across both domains in both praise conditions compared to the control condition 

still suggested that participants perceived praise as positive feedback which affected their 

overall experience. We also conducted pairwise t-tests between conditions on 

participants’ perceived performance scores within each age group, where higher scores 

indicated that they perceived their verbal performance as better. For children, the 

perceived performance score did not differ between conditions (praise for math: M = 
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3.03, SD = 0.57; praise for verbal: M = 2.97, SD = 0.72; no praise control: M = 3.06, SD 

= 0.81), indicating that children tended to interpret their performance as equal for both 

domains. For college students, however, the perceived performance score was 

significantly lower in the praise for math condition (M = 2.73, SD = 0.56) than the praise 

for verbal condition (M = 3.21, SD = 0.65, p = .002), and the control condition (M = 3.18, 

SD = 0.76, p = .004). Given that having a perceived performance score below 3 (math 

and verbal performance are the same) meant perceived math performance was better than 

verbal performance, these results showed that adults who received praise in math tended 

to think they had better math performance than verbal, compared to adults who received 

praise in verbal and adults who did not receive praise. This suggested that our praise 

manipulation was effective, at least in the praise for math condition, in affecting college 

students’ perception about their testing scores.  

Hypothesis 1 Results 

We hypothesized that receiving praise in one domain would result in higher 

motivational beliefs in that domain but lower motivational beliefs in the contrasting 

domain, compared to the control condition. To account for participants’ motivational 

beliefs prior to the experimental manipulation, we computed competence self-concept 

and intrinsic value residual scores adjusted for their corresponding scores in the first 

session, across all domains and conditions. These residual scores were used as the 

dependent variables in following analyses. We also provide information on raw scores, 

separated by domains and conditions, in Appendix A. 
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Seventh- to Ninth-Grade Students  

To check whether the praise manipulation led to different changes between the 

two domains in different conditions (Condition ´ Domain interaction), we conducted a 3 

´ 2 mixed-effects ANOVA using condition (praise for math, praise for verbal, and no 

praise control) as the between-subject variable, and domain (math and verbal) as the 

within-subject variable (separate models with competence self-concept and intrinsic 

values as the DV; see Figures 8a and 8b). For competence self-concepts, we found a 

significant Condition ´ Domain interaction, F(2,104) = 7.64, p < .001, partial h2 = .13, 

and a significant main effect of condition, F(2,104) = 5.59, p = .005, partial h2 = .10 (see 

Figure 8a). To interpret this interaction and directly test our hypothesis that praised 

domains would result in higher self-concepts than non-praised domains, we conducted 

pairwise comparisons between conditions within each domain (3 comparisons within 

each domain) with Holm-Bonferroni corrections. The math competence self-concept 

residual scores in the praise for math condition (M = -.08, SD = .54) were descriptively, 

but not significantly, lower than the praise for verbal (M = .14, SD = .33, adjusted p 

= .093) and no praise control condition (M = .08, SD = .38, adjusted p = .220). The 

difference between the praise for verbal and no praise control conditions was also not 

significant (adjusted p = .581). Regarding verbal competence self-concepts, residual 

scores in the no praise condition (M = -.28, SD = .51) were significantly lower than both 

the praise for math condition (M = .14, SD = .43, adjusted p < .001) and the praise for 

verbal condition (M = .16, SD = .47, adjusted p < .001). The difference between the 

praise for math and praise for verbal conditions was not significant (adjusted p = .855).  
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Figure 8 

Seventh- to Ninth-Grade Students’ Mean Residual Scores by Domain and Condition 

  

Note. Error bars indicate standard errors. 
* p < .05. ** p < .01. *** p < .001. 
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Finally, for intrinsic values, we did not find any significant effects in the 3 ´ 2 

ANOVA (ps ≥ .157; see Figure 8b). We further conducted pairwise comparisons between 

conditions within each domain (3 comparisons within each domain) to directly test our 

hypothesis. Results showed no condition differences within either the math domain 

(adjusted ps ≥ .219) or the verbal domain (adjusted ps ≥ .372). 

To summarize, results with 7th to 9th graders’ competence self-concepts provided 

some evidence for our hypothesis, such that praising for verbal performance yielded 

higher verbal competence self-concepts than the control condition. However, we did not 

see that praise in one domain decreased self-concepts in the contrasting domain. Instead, 

contrary to our hypothesis, praising for math performance resulted in higher verbal 

competence self-concepts than no praise. Finally, we did not find evidence supporting our 

hypothesis in intrinsic values. 

College Students  

We conducted 3 ´ 2 mixed-effects ANOVAs using condition and domain as 

factors, separately for competence self-concepts and intrinsic values as the dependent 

variables (two models). For competence self-concepts, we found a significant 

Condition ´ Domain interaction, F(2,106) = 4.74, p = .011, partial h2 = .08 (see Figure 

9a). However, we did not find significant main effects of condition or domain, p ≥ .684. 

To directly test our hypothesis, we conducted pairwise comparisons between conditions 

within each domain (3 comparisons within each domain). Results showed that math 

competence self-concept residual scores did not differ across conditions, adjusted ps 

≥ .142. Regarding verbal competence self-concept residual scores, we also did not find 

condition differences, adjusted ps ≥ .073  
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Figure 9 

College Students’ Mean Residual Scores by Domains and Conditions 

 

Note. Error bars stand for standard errors. 
* p <.05. ** p < .01. *** p < .001. 
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Regarding intrinsic values, a 3 ´ 2 ANOVA revealed a significant Condition ´ 

Domain interaction, F(2,106) = 4.40, p = .015, partial h2 = .08 (see Figure 9b). However, 

we did not find significant main effects of condition or domain, ps ≥ .081, partial h2s 

= .00. Pairwise comparisons between conditions within the math domain showed that 

intrinsic value residual scores did not differ across conditions, adjusted ps = 1. Within the 

verbal domain, the residual scores in the praise for verbal condition (M = .19, SD = .61) 

were higher than those in the no praise control condition (M = -.27, SD = .51, adjusted p 

= .001). Residual verbal intrinsic value scores were intermediate after praise for math (M 

= -.05, SD = .48), and did not significantly differ from the other conditions (adjusted ps 

≥ .116). 

To summarize, among college students, significant Condition ´ Domain 

interactions in both competence self-concepts and intrinsic values suggested that the 

patterns of residual scores in math and verbal domains differed by conditions. However, 

we did not find further statistical evidence supporting that praise conditions led to 

significant changes in math and verbal competence self-concepts, compared to the no 

praise control condition. It is important to reiterate that the significant interaction denoted 

different patterns of math and verbal competence self-concepts across conditions, but did 

not guarantee significant pairwise comparisons, especially with corrections for multiple 

comparisons. For intrinsic values, we found evidence showing that praise for verbal 

performance led to higher verbal intrinsic values than the no praise control condition. 

However, our hypothesis that praise in one domain would decrease motivational beliefs 

in the contrasting domain was not supported statistically. 
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Hypothesis 2a Results 

Similar to Study 1, we hypothesized that math and verbal grades would have 

positive relations with motivational beliefs in the corresponding domains and negative 

relations with motivational beliefs in the contrasting domains in the first session. Further, 

we hypothesized that theories of intelligence would moderate the relations between self-

reported math and verbal grades and their motivational beliefs in the first session. 

Specifically, we hypothesized that the more incremental beliefs students held, the weaker 

both the within- and cross-domain relations between grades and motivational beliefs. 

Seventh- to Ninth-Grade Students  

We used the same analytical methods as in Study 1, and conducted two I/E 

models using path analysis with Session 1 grades and motivational beliefs variables, 

separately for competence self-concepts and intrinsic values (see Figure 10; two models). 

Results showed significant within-domain effects, such that math grades and verbal 

grades positively predicted competence self-concepts (math: b = .64, SE = .13, p < .001; 

verbal: b = .50, SE = .14, p < .001), and intrinsic values (math: b = .48, SE = .25, p 

< .001; verbal: b = .27, SE = .29, p = .007) in the corresponding domains. Regarding 

cross-domain effects, math and verbal grades did not significantly predict competence 

self-concepts in the contrasting domain (math to verbal: b = -.08, SE = .12, p = .381; 

verbal to math: b = -.14, SE = .15, p = .084), whereas verbal grades negatively predicted 

math intrinsic values (b = -.26, SE = .29, p = .006). Additionally, math self-concepts and 

intrinsic values were positively associated with verbal self-concepts and intrinsic values, 

rs = .24 and .25, ps ≤ .008. 
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Figure 10 

I/E Models of Seventh- to Ninth-Grade Students 

   

Note. CSC = competence self-concept. IV = intrinsic value. The first value refers to the 
model including competence self-concepts and the second value refers to the model 
including intrinsic values.  
* p <.05. ** p <.01. *** p <.001. 

 

Second, based on the separate I/E models with competence self-concepts and 

intrinsic values, we added the theories of intelligence (TOIs) variable and interaction 

terms of Grades ´ TOIs in each domain (see Table 7; two models). Grades and TOIs 

were standardized before calculating the product terms to receive meaningful 

interpretations. Results showed that, when TOIs were at the average level, grades 

significantly predicted competence self-concepts and intrinsic values in the 

corresponding domains (bs= .21 to .68, ps ≤ .033). Verbal grades negatively predicted 

math competence self-concepts (b = -.19, p =.021) and intrinsic values (b = -.32, p 

=.001). Incremental TOI had a significant and positive path to verbal competence self-

concepts and intrinsic values when math and verbal grades were at average levels, 

suggesting that students holding more incremental beliefs tended to have higher verbal 

Math Grades

Verbal 
Grades

Math CSC/IV

Verbal
CSC/IV

.64***/.48***

.50***/.27**

.52***

-.08/-.11

-.14/-.26**
.24**/.25**
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self-concepts (b = .15, p =.049) and intrinsic values (b = .17, p =.042). However, none of 

the Grades ´ TOIs interactions showed significant paths to students’ competence self-

concepts and intrinsic values (ps ≥ .198), indicating that TOIs did not moderate the 

relations between grades and motivational beliefs. 

 

Table 7 

Results for I/E Models of Seventh- to Ninth-Grade Students with TOIs as a Moderator 
Variables Competence self-concept Intrinsic value 
 Math Verbal Math Verbal 
Math grades .68 (.07)*** -.04 (.06) .54 (.14)*** -.04 (.14) 
Verbal grades -.19 (.07)* .46 (.07)*** -.32 (.14)** .21 (.14)* 
Incremental TOI .09 (.06) .15 (.06)* .15 (.12) .17 (.12)* 
Math Grades ´ TOIs -.08 (.07) .00 (.06) -.09 (.13) -.06 (.13) 
Verbal Grades ´ TOIs .07 (.07) .06 (.06) .11 (.13) .12 (.13) 
Note. Standardized parameter estimates. Standard errors in brackets.  
* p <.05. ** p <.01. *** p <.001. 

 

To summarize, math and verbal grades had positive relations with competence 

self-concepts and intrinsic values in the corresponding domains, but not the contrasting 

domain, except that verbal grades showed a negative path to math intrinsic values, 

partially supporting the I/E model. However, we did not find evidence supporting our 

hypothesis that TOIs would moderate the relations between grades and motivational 

beliefs in the math and verbal domains. 

College Students  

Results from the I/E models (Figure 11) showed significant and positive within-

domain relations between grades and students’ competence self-concepts (math: b = .51, 

SE = .14, p < .001; verbal: b = .34, SE = .18, p < .001) and intrinsic values (math: b = .35, 
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SE = .22, p < .001; verbal: b = .29, SE = .32, p = .002), whereas cross-domain effects 

were not significant (ps ≥ .176). Additionally, math competence self-concepts were not 

associated with verbal self-concepts (r = -.02, p = .805), whereas math intrinsic values 

were negatively associated with verbal intrinsic values (r = -.20, p = .025). We then 

added TOIs as a moderator to the models (see Table 8) and found that, when TOIs were 

at the average level, grades significantly predicted competence self-concepts and intrinsic 

values in the corresponding domains (bs= .20 to .50, ps ≤ .038), whereas none of the 

cross-domain relations were significant (bs= -.03 to .04, ps ≥ .660). Incremental TOI had 

significant paths to math competence self-concepts (b = .20, SE = .07, p =.007) and math 

intrinsic values (b = .17, SE = .12, p =.043) when math and verbal grades were at average 

levels, indicating that more incremental TOI was related to higher math self-concepts and 

intrinsic values. The interaction between TOIs and verbal grades exhibited a significant 

positive path to verbal intrinsic values (b = .21, SE = .16, p =.032), indicating that 

students with more incremental beliefs tended to have stronger within-domain relations 

between verbal grades and verbal intrinsic values. 

To summarize, similar to the results in 7th- to 9th-grade students, we found 

positive within-domain relations between grades and motivational beliefs, but did not 

find the predicted negative cross-domain relations. We did find some evidence that TOIs 

moderated the relations between verbal grades and verbal intrinsic values, such that more 

incremental TOI also came with stronger relations between verbal grades and verbal 

intrinsic values. However, this relation was in the opposite direction as what we 

hypothesized. 
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Figure 11 

I/E Models of College Students 

  

Note. CSC = competence self-concept. IV = intrinsic value. The first value refers to the 
model including competence self-concepts and the second value refers to the model 
including intrinsic values.  
* p <.05. ** p <.01. *** p <.001. 

 

Table 8 

Results for I/E Models of College Students with TOIs as a Moderator 
Variables Competence self-concept Intrinsic value 
 Math Verbal Math Verbal 
Math grades .50 (.08)*** .04 (.07) .32 (.13)** -.03 (.13) 
Verbal grades .01 (.08) .33 (.08)** -.02 (.13) .21 (.13)* 
Incremental TOI .20 (.07)** -.02 (.07) .17 (.12)* -.05 (.12) 
Math Grades ´ TOIs -.07 (.10) .01 (.09) .05 (.16) -.09 (.16) 
Verbal Grades ´ TOIs -.13 (.10) .01 (.09) -.16 (.17) .21 (.16)* 
Note. Standardized parameter estimates. Standard errors in brackets.  
* p < .05. ** p < .01. *** p < .001. 
 

Hypothesis 2b Results 

We hypothesized that, in the second session, TOIs would moderate the relations 

between praise and motivational beliefs. Specifically, the more incremental beliefs 

students held, the less likely students’ motivational beliefs would be affected by the 

praise manipulation. To test this, we compared each individual experimental condition 

Math Grades

Verbal 
Grades

Math CSC/IV

Verbal
CSC/IV

.51***/.35***

.34***/.29**

.50***

.04/-.07

-.09/-.13

-.02/-.20*
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with the control condition, separated by the math and verbal domain. If our hypothesis 

was supported, the differences between the experimental conditions and the control 

condition would be larger when students held more entity beliefs than when students held 

more incremental beliefs. Therefore, we conducted ANCOVAs with either competence 

self-concept or intrinsic value as the outcome, condition as a factor and TOIs as 

covariates, separated by domains. We also separately analyzed the praise for math versus 

control conditions, and the praise for verbal versus control conditions. Specifically, we 

were looking for significant interactions between condition and TOIs, which could 

indicate whether differences between the experimental condition and the control 

condition differed as a function of students’ TOIs. 

Seventh- to Ninth-Grade Students  

We first examined students in the praise for math condition versus students in the 

no praise control condition. For competence self-concepts, we did not find any significant 

interactions between condition and TOIs in both domains (math domain: p = .075; verbal 

domain: p = .659). We found a significant main effect of condition in the verbal domain, 

F(1,66) = 13.60, p < .001, but no significant main effects of TOI in either domain (ps 

≥ .236). For intrinsic values, in the math domain, we found a significant main effect of 

TOI, F(1,66) = 4.63, p = .035, but no main effect of condition or the interaction between 

condition and TOI (ps ≥ .373). In the verbal domain, we found a significant Condition ´ 

TOIs interaction on intrinsic values, F(1,65) = 6.07, p = .016, suggesting that students’ 

verbal intrinsic values were more affected by receiving the praise for math performance 

when they held more entity beliefs than when they held more incremental beliefs (see 

Figure 12). All other effects were not significant (ps ≥ .176).  
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We then examined students in the praise for verbal condition versus students in 

the no praise control condition. For competence self-concepts, we did not find any 

significant interactions between condition and TOIs in either domain (math domain: p 

= .935; verbal domain: p = .387). We found significant main effects of condition in the 

verbal domain, F(1,68) = 14.28, p < .001, but no significant main effects of TOI in both 

domains (ps ≥ .299). For intrinsic values, we did not find significant interactions, or main 

effects in either domain (ps ≥ .111). 

 

Figure 12 

Relations Between Conditions and Incremental TOI on Verbal Intrinsic Values 

 

 

College Students  

We first examined students in the praise for math condition versus students in the 

no praise control condition. For competence self-concepts, we did not find any significant 
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interactions between condition and TOIs in either domain (math domain: p = .342; verbal 

domain: p = .777). We did not find any significant main effects of domain and TOIs (ps 

≥ .065). For intrinsic values, we did not find significant interactions or main effects in 

both domains either (ps ≥ .063).  

We then examined students in the praise for verbal condition versus students in 

the no praise control condition. For competence self-concepts, we did not find significant 

interactions or main effects in either domain (ps ≥ .193). For intrinsic values, we did not 

find significant interactions in either domain (math domain: p = .970; verbal domain: p 

= .538). We found significant main effects of condition in the verbal domain, F(1,68) = 

12.06, p < .001, but no other significant effects in either domain (ps ≥ .458).  

Discussion 

The first and primary goal of Study 2 was to examine the effect of 

disproportionate praise on students’ competence self-concepts and intrinsic values. We 

hypothesized that receiving praise only in one domain would result in higher motivational 

beliefs in that domain, but lower motivational beliefs in the contrasting domain. We 

tested our hypothesis in two age groups – seventh- to ninth-grade students and college 

students. In the 7th- to 9th-grade students, the significant Condition ´ Domain interaction 

suggested that praise indeed led to different changes in math and verbal competence self-

concepts across conditions. Specifically, receiving praise on verbal performance led to 

higher verbal competence self-concepts, compared to the control condition. However, 

when students only received praise on their math performance, their verbal competence 

self-concepts were also higher than students in the no praise control condition, contrary to 

our hypothesis. Meanwhile, students’ math competence self-concepts did not differ by 
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conditions, meaning that receiving praise on math performance did not yield higher math 

competence self-concepts, nor did receiving praise on verbal performance lower math 

self-concepts. These results suggested that praise might have different impacts on 

children’s math and verbal competence self-concepts, such that praise for verbal 

performance increased children’s verbal competence self-concepts, whereas praise for 

math (descriptively) decreased children’s math self-concepts. Additionally, we did not 

find evidence supporting our hypothesis that disproportionate praise would influence 

domain-specific intrinsic values.  

In college students, we found that praise led to different changes in math and 

verbal competence self-concepts and intrinsic values (indicated by significant Condition 

´ Domain interactions). Even though the pattern of results was consistent with our 

hypothesis, such that the praised domain had descriptively higher competence self-

concepts, we did not find statistical evidence suggesting that math competence self-

concepts were higher after receiving praise on the math performance and lower after 

receiving praise on the verbal performance, nor did we find such evidence in verbal 

competence self-concepts. 

When examining college students’ intrinsic values, we found some evidence 

supporting our hypothesis, such that verbal intrinsic values were higher in the praise for 

verbal condition than in the no praise control condition, supporting our hypothesis. Math 

intrinsic values, however, were not different between conditions. Altogether, these results 

suggested that our praise manipulations were taken into consideration by students when 

evaluating their motivational beliefs, but the praise may have different impacts depending 

on which domain it was given to. 
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The second goal of Study 2 was to use the correlational pretest data to examine 

the I/E model and the moderating role of theories of intelligence in the I/E model, 

conceptually replicating Study 1 in a younger age group and a broader college-student 

population. We hypothesized that math and verbal grades would have positive relations 

with within-domain motivational beliefs and negative relations with cross-domain 

motivational beliefs. We further hypothesized that incremental TOI would weaken the 

positive within-domain relations and negative cross-domain relations. Similar to Study 1, 

we found significant within-domain relations in both math and verbal domains and in 

both 7th- to 9th-grade students and college students. However, the predicted negative 

cross-domain relation was only significant from verbal grades to math intrinsic values in 

7th- to 9th-grade students. It is worth noting that, in 7th- to 9th-grade students, math and 

verbal motivational beliefs were positively correlated, which indicated that students in 

this age group may have a lesser need to identify their strengths and weaknesses and 

make choices about their future academic path. In college students, the cross-domain 

relations were not significantly negative either, contrary to our hypothesis.  

We further added TOIs to our models, and we did not find any evidence that TOIs 

moderated the relations between domain-specific grades and motivational beliefs in 7th- 

to 9th-grade students, though incremental TOI was positively related with verbal 

competence self-concepts and intrinsic values when grades were at average levels. It is 

also worth mentioning that after controlling TOIs at the average level, the negative 

relation between verbal grades and math competence self-concepts manifested in 

children. After adding TOIs to the models of college students, TOIs significantly 

moderated the relation between verbal grades and verbal intrinsic values, such that 
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students with more incremental beliefs also had stronger relations between verbal grades 

and verbal intrinsic values. Though this result was in the opposite direction of what we 

hypothesized, it still demonstrated how individual differences of TOIs can moderate the 

relations between grades and motivational beliefs. We will discuss this further in the 

general discussion. 

The third goal of Study 2 was to examine whether theories of intelligence 

moderated how students reacted to the disproportionate praise. We hypothesized that 

students with more incremental beliefs would be less affected by the praise manipulation. 

In 7th to 9th graders, we found some support for this hypothesis. Specifically, when 

students only received praise for their math performance, students with stronger 

incremental theories have a smaller change in their verbal intrinsic values than those with 

stronger entity beliefs. However, we did not find such evidence in college students.  
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CHAPTER 4 

GENERAL DISCUSSION 

The current studies investigated four research questions: first, whether we could 

find evidence to support the I/E model in different age groups in our study; second, 

whether theories of intelligence moderated the relation between self-reported grades and 

motivational beliefs in the math and verbal domains; third, whether receiving praise only 

in one domain led to higher motivational beliefs in the praised domain, but lower 

motivational beliefs in the non-praised domain; and fourth, whether theories of 

intelligence moderated the relation between praise and motivational beliefs. Study 1 and 

Study 2 examined the first and second questions in different samples and Study 2 

experimentally manipulated praise to examine the third and fourth questions.  

Relations Between Grades and Motivational Beliefs in the Math and Verbal 

Domains 

We conducted secondary analyses in Study 1 in 10th- and 11th-grade students and 

1st- and 2nd-year college students. Results showed significant positive relations between 

math and verbal grades and motivational beliefs in the corresponding domains, and 

significant negative relations between grades and motivational beliefs in the opposite 

domains in both age groups (with the exception of the non-significant relation between 

verbal grades and math competence self-concepts in high-school students). These results 

mostly supported the I/E model. Study 2 further extended these analyses to 7th- to 9th-

grade students and 1st- to 5th-year college students. We found significant within-domain 

relations between grades and motivational beliefs in both age groups. Regarding cross-

domain relations, however, we only found one significant cross-domain relation, such 
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that verbal grades negatively related to math intrinsic values in 7th- to 9th-grade students. 

Thus, Study 2’s results supported the role of external social comparisons, but not the 

internal dimensional comparisons in the I/E model. Study 1 and Study 2 together 

provided strong evidence for social comparisons, but much weaker results for 

dimensional comparisons in different samples, consistent with some prior work in varied 

age groups (e.g., Lohbeck & Möller, 2017; Strickhouser & Zell, 2015).  

The major difference between Study 1 and Study 2 was participants’ age, which 

could explain the different results on cross-domain relations. It is possible that 7th to 9th 

graders might not need to make decisions on which domain or career path they are going 

to focus on, as indicated by the positive correlations between math and verbal 

motivational beliefs at this age. In contrast, 10th and 11th graders and 1st-to 2nd-year 

college students may have a greater need to identify their strengths and weaknesses and 

make choices about their future path. As for 1st- to 5th-year college students, at least 30% 

of the Study 2 sample were students who had already completed their sophomore year 

and were more likely to have already decided on a major. As a result, it may be less 

motivating for them to compare performance between domains when reporting their 

motivational beliefs.  

Another difference between the two studies was that participants in Study 2 

reported their motivational beliefs after they completed a math reasoning question and a 

verbal reasoning question, whereas participants in Study 1 did not do any additional math 

and verbal tests. It is possible that participants in Study 2 also referred to their 

experiences while completing these math and verbal practice items, in addition to their 

grades, when reporting their motivational beliefs, which may have weakened their 
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reliance on their own prior grades when considering their motivational beliefs. The fact 

that the within-domain coefficients in Study 2 were smaller than those in Study 1 lends 

some support to this possibility. 

The Moderating Role of Theories of Intelligence in the Relation Between Grades 

and Motivational Beliefs 

 In examining our second question, we found that theories of intelligence 

moderated the relation between math grades and verbal competence self-concepts in 10th- 

and 11th-grade students. This significant interaction indicated that students who held 

more incremental beliefs showed a weaker negative relation between their math 

performance and their verbal competence self-concepts. These results partially supported 

our hypothesis. The fact that theories of intelligence only moderated the relation between 

math grades and verbal competence self-concepts suggested that theories of intelligence 

might be more important in cross-domain relations, especially when math grades were 

considered. However, we did not find any evidence that theories of intelligence 

moderated the relations between grades and motivational beliefs in college students in 

Study 1. 

In Study 2, we also examined whether theories of intelligence moderated the 

relation between grades and motivational beliefs. In 7th to 9th graders, theories of 

intelligence did not moderate the relations between grades and motivational beliefs. In 

1st- to 5th-year college students, theories of intelligence did significantly moderate the 

relation between verbal grades and verbal intrinsic values. However, this significant 

interaction was in the opposite direction as we hypothesized, such that students who held 

more incremental beliefs showed stronger positive relations between verbal grades and 
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verbal intrinsic values. Conceptually, this suggests that incremental theorists relied more 

strongly on their prior verbal grades to determine whether they enjoyed verbal tasks, 

compared to entity theorists. One possible explanation for this unexpected finding is that 

students who held more incremental beliefs viewed better verbal performance as a result 

of effort investment, given that the verbal domain is seen as involving more effort than 

math (Gunderson et al., 2017). Because effort expenditure has been shown to positively 

relate to intrinsic values (Arens & Hasselhorn, 2015), this could have led them to increase 

their valuing of the verbal domain.  

Although both Studies 1 and 2 examined college students in similar models, the 

moderating role of theories of intelligence was inconsistent across the two studies, with 

no moderation in Study 1 and moderation in an unexpected direction in Study 2. In 

younger students, theories of intelligence only significantly moderated the relation 

between math grades and verbal self-concepts in 10th and 11th graders. In addition to the 

procedural differences between two studies (students in Study 2 reported motivational 

beliefs after completing two math and verbal practice items), another discrepancy 

between the two studies that may have led to these differences was the measure of 

theories of intelligence. The items used to measure theories of intelligence in Study 1 

were domain-specific, whereas the items in Study 2 were domain-general. Although we 

created an average score across domains to index a general theory of intelligence in Study 

1, it is possible that differences in the domain-specificity of the items between the two 

studies contributed to their different results. However, it was not the focus of the current 

studies to examine how item wording might impact the results. Further, given the 

correlational nature of these analyses, we interpret these results cautiously. It may be 
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fruitful for future studies to more directly test the role of theories of intelligence in the I/E 

model by experimentally manipulating theories of intelligence as well as student’s 

domain-specific performance (e.g., providing manipulated social-comparison information 

such as “Your math performance is at the average level, your verbal performance is 

above average”). 

The Effect of Disproportionate Praise on Domain-Specific Motivational Beliefs 

We designed Study 2 to experimentally examine the effect of praise on students’ 

domain-specific motivational beliefs by providing praise in one domain but not the other. 

In 7th to 9th graders, consistent with our hypothesis, we found that praise for verbal 

performance led to higher verbal competence self-concepts than the control condition. 

We were surprised to find that 7th to 9th graders who received praise on math also had 

higher verbal competence self-concepts than the control condition and did not differ from 

the control condition in their math competence self-concepts, contrary to our hypothesis. 

Additionally, we did not find evidence that 7th to 9th graders had lower math competence 

self-concepts after receiving praise on verbal performance. Regarding intrinsic values, we 

did not find that our praise manipulations led to significant differences in either the math 

or verbal domain. 

In 1st- to 5th-year college students, we found that competence self-concepts had 

different patterns across conditions (indicated by a significant condition ´ domain 

interaction). Descriptively, but not statistically, students’ competence self-concepts were 

higher in the praised domains. Consistent with this descriptive pattern, college students 

reported perceiving their math performance as significantly better than verbal 

performance when receiving praise on math performance in our manipulation check. In 
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terms of intrinsic values, we found that students had higher verbal intrinsic values after 

receiving praise for verbal performance, compared to the control condition, supporting 

our hypothesis.  

Taken together, we believe that our praise manipulations were, though simple and 

brief, still impactful in affecting students’ domain-specific motivational beliefs. This was 

also demonstrated by students’ overall higher satisfaction in the two praise conditions. It 

is intriguing that 7th to 9th graders responded differently receiving praise for their math 

performance than for their verbal performance, in terms of their within-domain and 

across-domain self-concepts. Receiving praise for math performance led to 

(descriptively) lower math competence self-concepts but higher verbal self-concepts, 

whereas praise for verbal performance led to higher verbal self-concepts and 

(descriptively) higher math self-concepts.  

A possible explanation for students’ lower math self-concepts after receiving 

praise for math is that 7th to 9th graders treated the praise as an indicator of experimenters’ 

low expectations or beliefs about students’ low abilities. Students may believe that ability 

and effort in math are inversely related and therefore view the praise as an indicator of 

low ability (for a review, see Amemiya & Wang, 2018). This is consistent with a prior 

study by Möller (2005), which demonstrated that praise could be perceived as indicating 

higher effort but lower ability in the praised math domain than the non-praised verbal 

domain.  

In contrast, when receiving praise on verbal performance, 7th to 9th-graders’ verbal 

competence self-concepts were significantly higher than the control condition, as we 

hypothesized. This suggests that they perceived the praise for their verbal performance as 
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an indicator of the experimenters’ belief in their high ability, a different pattern than after 

receiving praise for math. In the verbal domain, students may view the link between 

effort and high ability as positive, such that hard work improves verbal abilities. This 

possibility is partially supported by a prior study that showed that students believed 

reading and writing involves more hard work and effort than math, which involves more 

fixed and unchangeable ability (Gunderson et al., 2017). Future research might benefit 

from directly measuring students’ ability-effort beliefs in different domains. Such studies 

would help to gain insight into why students perceive feedback differently and how 

teachers and parents could better motivate students. 

Unlike 7th to 9th graders, college students did not show paradoxical effects (lower 

math motivational beliefs and higher verbal motivational beliefs) of praise when 

receiving praise on their math performance. Instead, college students showed 

descriptively higher motivational beliefs in the praised domains and lower beliefs in the 

non-praised domains. The age differences could be due to that 7th to 9th graders tended to 

directly relate praise to their effort and ability, whereas college students viewed praise as 

extra feedback on their performance (e.g., feedback that contained social-comparison 

information). Additionally, college students’ beliefs about their own abilities may be less 

susceptible to external praise than 7th to 9th graders’, as indicated by the lack of statistical 

differences in competence self-concepts between praise conditions and the control 

condition. However, college students’ intrinsic values seemed to be more malleable 

towards external praise than 7th to 9th graders’. It could be that college students focused 

more on whether and how they like doing something when developing their career path, 

whereas 7th to 9th graders valued their abilities more than their individual interests. This 
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possibility is aligned with the performance-oriented school culture in the middle school 

years (Midgley et al., 1995). Altogether, these distinct patterns highlight the potentially 

different impacts of praise towards students of various ages. It is important to note that, 

though these are interesting possibilities, results should not be over-interpreted until 

further studies (e.g., cross-sectional studies that cover more age groups) establish the 

replicability of these findings.  

Theories of Intelligence Moderated the Effect of Praise on Motivational Beliefs 

In further examining factors that can influence how students perceived 

disproportionate praise, we found that praising for math performance had weaker impacts 

on 7th to 9th graders’ intrinsic values when students held more incremental beliefs. 

Consistent with our hypothesis, incremental beliefs appeared to shield students from the 

impact of disproportionate praise. However, we should be cautious in interpreting this 

result, giving that this was the only significant result in all conditions and in both age 

groups. Future replication is necessary to test the robustness and generalizability of our 

findings. 

Limitations and Future Directions 

The current studies have several limitations that should be considered. First, 

except for the experimentally manipulated praise in Study 2, all other analyses were 

correlational. Thus, for strong causal assertions, future research is needed, especially to 

establish whether theories of intelligence play a causal role in the formation of domain-

specific motivational beliefs. For example, future research could examine whether 

inducing a growth or entity mindset affects the relation between students’ grades and 

motivational beliefs.  



 

72 

Second, due to time constraints, we did not conduct a pilot study to equate the 

difficulty levels of the Study 2 reasoning test items. Both 7th to 9th graders and college 

students answered fewer items in the math test than in the verbal test within the same 

amount of time (see Footnote 1). Though the percent accuracy out of completed items 

was not statistically different between the tests, students may still have perceived the 

math test as more difficult. This may have contributed to their different interpretations of 

the experimenter’s praise when given in the math domain compared to the verbal domain. 

Given our random-assignment design, we were able to robustly examine the effect of 

praise across conditions; however, these potentially different difficulty perceptions may 

have produced some bias in comparisons of the effect of praise across domains. For 

example, if students perceived math tests as being harder than verbal tests, when they 

received the same score range from the computer on both math and verbal performance, 

students may have inferred that they either had higher abilities or expended greater effort 

on the math test (Meyer & Hallermann, 1974). Individual differences in how students 

think about task difficulty may further affect how they respond to praise. Therefore, it 

would be helpful for future studies to control or experimentally manipulate the difficulty 

level of the test and investigate how students’ perceived difficulty interacts with their 

response to praise. 

Third, in order to manipulate praise experimentally, experimenters gave praise to 

students. However, two aspects of this design may affect the generalizability of the 

current findings. First, when experimenters gave praise, participants may not have given 

much weight to that praise because it came from a person they had never met and were 

unlikely to encounter again. It is possible that the effect of praise would be larger when 
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given from parents or teachers, with whom students have an established relationship and 

whose opinions are more important to them. Second, even though experimenters used the 

same script and were trained to act genuinely when giving praise, the different personal 

characteristics (e.g., gender and race) of each experimenter and contextual factors during 

testing (e.g., emotional interactions with participants) may also affect how participants 

perceived and responded to the praise. Thus, future studies may investigate the effects of 

praise from teachers and parents in a naturalistic setting to shed more light on how praise 

can influence domain-specific motivational beliefs. 

Conclusion 

The present studies provided evidence for the I/E model in 10th and 11th graders 

and 1st- and 2nd-year college students. Specifically, students’ grades were positively 

correlated with motivational beliefs in the same domain (reflecting external social 

comparisons), and negative negatively correlated with motivational beliefs in a 

contrasting domain (reflecting internal dimensional comparisons). Further, we 

manipulated praise in Study 2 and found that 7th to 9th graders and college students 

showed distinct patterns of motivational beliefs after receiving praise on different 

domains. When students received praise for verbal performance, this had positive effects 

on verbal motivational beliefs in both age groups. When students received praise for math 

performance, this induced dimensional comparisons in children (but not college 

students), as indicated by higher verbal motivational beliefs. However, students’ math 

motivational beliefs were not affected by receiving praise in either domain. These results 

offered a promising first look at the role of disproportionate praise in students’ domain-

specific motivational beliefs. We also shed some light on the individual differences in 
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theories of intelligence in relating to students’ development of domain-specific 

motivational beliefs. Overall, the present findings offered interesting theoretical 

implications for both psychology and educational research. We hope to inspire future 

research to further explore the development of domain-specific motivational beliefs, 

given their significance in affecting students’ future goals and career paths. 
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APPENDIX A 

STUDY 2 RAW SCORE ANALYSES 

Seventh- to Ninth-Grade Students 

We graphed mean raw scores of competence self-concepts and intrinsic values by 

sessions, domains, and conditions (see Figure A1a and A1b). We also conducted two 3 ´ 

2 ´ 2 mixed-effects ANOVAs using condition (praise for math, praise for verbal, and no 

praise control) as the between-subjects factor, domain (math and verbal), and session 

(first session and second session) as within-subjects variables (separate models with 

competence self-concepts and intrinsic values as the DV; see Table A1). 
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Figure A1 

Seventh- to Ninth-Grade Students’ Mean Scores by Session, Domain, and Condition 

 

Note. Competence self-concept and intrinsic value scores ranged from 1 to 6. Error bars 
indicate standard errors. 
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Table A1 

Mixed-Effects ANOVA Results of Seventh- to Ninth-Grade Students 
Variables Competence self-concept Intrinsic value 
 F df p F df p 
Condition 2.03 2 .137 1.75 2 .179 
Domain 1.84 1 .178 0.13 1 .723 
Session 18.38 1 <.001 8.70 1 .004 
Condition ´ Domain 2.51 2 .086 1.98 2 .144 
Condition ´ Session 0.83 2 .439 0.29 2 .751 
Domain ´ Session 1.42 1 .237 2.09 1 .151 
Condition ´ Domain ´ Session 8.84 2 <.001 1.14 2 .324 

 

College Students 

The graphs of competence self-concept and intrinsic value mean scores by 

sessions, domains, and conditions are presented in Figure A2a and A2b. We also 

conducted two 3 ´ 2 ´ 2 mixed-effects ANOVAs using condition (praise for math, praise 

for verbal, and no praise control) as the between-subjects variable, domain (math and 

verbal), and session (first session and second session) as within-subjects variables 

(separate models with competence self-concepts and intrinsic values as the DV; see Table 

A2). 
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Figure A2 

Seventh- to Ninth-Grade Students’ Mean Scores by Session, Domain, and Condition 

 

Note. Competence self-concept and intrinsic value scores ranged from 1 to 6. Error bars 
indicate standard errors. 
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Table A2 

Mixed-Effects ANOVA Results of College Students 
Variables Competence self-concept Intrinsic value 
 F df p F df p 
Condition 0.01 2 .989 0.33 2 .723 
Domain 5.25 1 .024 0.83 1 .364 
Session 3.73 1 .056 18.34 1 <.001 
Condition ´ Domain 1.28 2 .283 0.82 2 .442 
Condition ´ Session 0.40 2 .671 1.95 2 .147 
Domain ´ Session 4.15 1 .044 0.48 1 .490 
Condition ´ Domain ´ Session 2.85 2 .062 2.48 2 .089 
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APPENDIX B 

MEASURES 

Theories of Intelligence Measure 

Study 1 

1. You have to be a genius to succeed in [reading and writing/math]. 

2. Students can learn new things in [reading and writing/math], but they can’t really 

change their basic reading and writing ability. 

3. Only the smartest students can do well in [reading and writing/math]. 

4. Students can do well in [reading and writing/math] if they work hard enough. 

5. Students are either good at [reading and writing/math] or not, it doesn’t matter how 

hard they work. 

6. Some students can never do well in [reading and writing/math] even if they try hard. 

7. For students, [reading and writing/math] ability is something about them that they 

can’t change very much. 

8. Students have a certain amount of intelligence in [reading and writing/math], and they 

can’t really do much to change it. 

9. Students who do well in [reading and writing/math] were born with a lot of 

intelligence. 

10. To be honest, students can’t really change how intelligent they are in [reading and 

writing/math]. 
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Study 2 

1. You have a certain amount of intelligence and you really can’t do much to change it. 

2. Your intelligence is something about you that you can’t change very much. 

3. You can learn new things, but you can’t really change your basic intelligence 

Verbal and Math Competence Self-Concepts 

1. How good in [reading and writing/math] are you? [1: not good at all, 6: very good] 

2. How well do you expect to do in [reading and writing/math] this year? [1: not good at 

all well, 6: very well] 

3. How good would you be learning something new in [reading and writing /math]? [1: 

not good at all good, 6: very good] 

Verbal and Math Intrinsic Values 

1. In general, I find working on [reading and writing/math] assignments [1: very boring, 

6: very interesting] 

2. How much do you like doing [reading and writing/math]? [1: not at all, 6: very much] 

Verbal Reasoning Test 

Seventh- to Ninth-Grade Students 

Asterisks denote correct answers.  

1. Although many climbers have tried to scale Mount Everest, few have succeeded in 
reaching the ------- of the mountain. 
A. core 
B. perimeter  
C. *pinnacle  
D. support 

 
2. Ancient cave paintings of the sun, the moon, and wild animals ------- to the inherent 

human desire and ability to portray the environment. 
A. cater  
B. graduate  
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C. react  
D. *testify  

 
3. Although there were other contributing factors, the ------- cause of industrial growth 

was the flood of new inventions in eighteenth-century England. 
A. detrimental  
B. *primary  
C. sentimental  
D. temporary 

 
4. When engineers discovered that one component of the seat belt mechanism was ------- 

to malfunction, they altered the design. 
A. intended  
B. *prone  
C. required  
D. unlikely 

 
5. The archaeologists wanted to give up after months of fruitless digging and searching 

for fossils, but the urging of their leader led them to -------. 
A. economize  
B. migrate  
C. *persevere  
D. retire 

 
6. The first African American actor to attain international ------- was Ira Aldridge, one 

of the leading Shakespearean performers of the 1800s. 
A. permanence  
B. provocation  
C. rejection  
D. *renown 

 
7. As the excitement of the holiday festivities began to -------, the children became 

calmer and more focused on their schoolwork. 
A. flourish  
B. peak  
C. resume  
D. *subside 

 
8. The article on gene splicing was so ------- that only a handful of the students were 

able to understand it. 
A. contrite  
B. *esoteric  
C. functional  
D. genuine  
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9. Kareem’s friends are wrong to believe that he is -------, because he is usually quite 
willing to compromise. 
A. cautious  
B. gullible  
C. *obstinate  
D. protective 

 
10. Lee was forced to ------- her income by working extra hours at the hospital. 

A. certify 
B. overhaul  
C. reject 
D. *supplement  

 
11. The city council looked at the proposal for a new library with an indifference that 

bordered on -------.  
A. contemplation  
B. hilarity 
C. *scornfulness  
D. veneration  

 
12. Poaching and the loss of rain forest habitat are ------- the gorilla, the chimpanzee, and 

the orangutan, which are among the world’s best-loved primates. 
A. anticipating  
B. *endangering  
C. exemplifying  
D. replenishing 

 
13. Although Andrea’s comments on the election were -------, her friends were still sure 

they knew how she would vote. 
A. characteristic  
B. controversial  
C. negative 
D. *noncommittal 

 
14. In the second half of the nineteenth century, the number of American bison, which 

were once -------, began to decline as the bison became a source of food for 
westward-moving pioneers and railroad workers. 
A. *abundant  
B. limited  
C. unpopular  
D. vibrant 

 
15. The essay was a ------- collection of confusing details seemingly thrown together at 

random. 
A. *haphazard  
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B. ruthless  
C. steadfast  
D. vigorous 

College Students 

Asterisks denote correct answers.  

1. In parts of the Arctic, the land grades into the landfast ice so _____ that you can walk 
off the coast and not know you are over the hidden sea.  
A. permanently 
B. *imperceptibly 
C. irregularly 
D. precariously 
E. slightly 

 

2. Kagan maintains that an infant's reactions to its first stressful experiences are part of a 
natural process of development, not harbingers of childhood unhappiness or _______ 
signs of adolescent anxiety.  
A. *prophetic 
B. normal 
C. monotonous 
D. virtual 
E. typical 

 

3. It comes as no surprise that societies have codes of behavior; the character of the 
codes, on the other hand, can often be __________.  
A. predictable 
B. *unexpected 
C. admirable 
D. explicit 
E. confusing 

 

4. Mathematicians have a distinctive sense of beauty: they strive to present their ideas 
and results in a clear and compelling fashion, dictated by __________ as well as 
logic.  
A. caprice 
B. *aesthetics 
C. obligation 
D. methodologies 
E. intellect 
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5. Unenlightened authoritarian managers rarely recognize a crucial reason for the low 
levels of serious conflict among members of democratically run work groups: a 
modicum of tolerance for dissent often prevents _______.  
A. demur 
B. *schism 
C. cooperation 
D. compliance 
E. shortsightedness 

 

6. The novelist devotes so much time to avid descriptions of his characters' clothes that 
the reader soon feels that such _________________ concerns, although worthy of 
attention, have superseded any more directly literary aims.  
A. didactic 
B. syntactical 
C. irrelevant 
D. *sartorial 
E. frivolous 

 

7. Just as the authors' book on eels is often a key text for courses in marine vertebrate 
zoology, their ideas on animal development and phylogeny _____________ teaching 
in this area.  
A. prevent 
B. defy 
C. replicate 
D. *inform 
E. use 

 

8. Mechanisms develop whereby every successful species can ____________ its innate 
capacity for population growth with the constraints that arise through its interactions 
with the natural environment.  
A. enhance 
B. replace 
C. produce 
D. surpass 
E. *reconcile 

 
9. During a period of protracted illness, the sick can become infirm, ___________ both 

the strength of the work and many of the specific skills they once possessed.  
A. regaining 
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B. denying 
C. pursuing 
D. insuring 
E. *losing 

 

10. The painting was larger than it appeared to be, for hanging in a darkened recess of the 
chapel, it was ________ by the perspective.  
A. improved 
B. aggrandized 
C. embellished 
D. jeopardized 
E. *diminished 

 

11. Because folk art is neither completely rejected nor accepted as an art form by 
historians, their final evaluations of it necessarily remain __________.  
A. arbitrary 
B. estimable 
C. orthodox 
D. unspoken 
E. *equivocal 

 

12. The modern age is a permissive one in which things can be said explicitly, but the old 
tradition of ________ dies hard.  
A. garrulousness 
B. exaggeration 
C. excoriation 
D. bombast 
E. *euphemism 

 
13. Although economists have traditionally considered the district to be solely an 

agricultural one, the __________ of inhabitants' occupations makes such a 
classification obsolete.  
A. productivity 
B. *diversity 
C. predictability 
D. profitability 
E. stability 
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14. To ensure the development and exploitation of a new technology, there must be a 
constant ____________ of several nevertheless distinct activities.  
A. productivity 
B. *interplay 
C. implementation 
D. comprehending 
E. improvement 
F. exploration 

 
15. Some customs travel well; often, however, behavior that is considered the epitome of 

________ at home is perceived as impossibly rude or, at the least, harmlessly bizarre 
abroad.  
A. novelty 
B. eccentricity 
C. *urbanity 
D. coarseness 
E. tolerance 

Math Reasoning Test 

Seventh- to Ninth-grade Students 

Asterisks denote correct answers.  

1. y = 4x - 1  
Quantity A: The value of x when y = 15  
Quantity B: The value of y when x = 4  

1. Quantity A is greater 
2. *Quantity B is greater 
3. The two quantities are equal 
4. *The relationship cannot be determined from the information given.  

 
2. Rosa received $1.48 in quarters, dimes, and pennies only. (Note: 1 quarter = $.25; 1 

dime = $.10; 1 penny = $.01)  
Quantity A: The smallest number of coins that Rosa could have received 
Quantity B: 9 

A. *Quantity A is greater 
B. Quantity B is greater 
C. The two quantities are equal 
D. The relationship cannot be determined from the information given.  

 
3. Line j is the graph of y = 3x + 4. Line j is parallel to line k.  
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Quantity A: The slope of line k  
Quantity B: -3 

A. *Quantity A is greater 
B. Quantity B is greater 
C. The two quantities are equal 
D. The relationship cannot be determined from the information given.  

 
4.   
Quantity A: √9 + 16 
Quantity B: √9 + √16 

A. Quantity A is greater 
B. *Quantity B is greater 
C. The two quantities are equal 
D. The relationship cannot be determined from the information given.  

 
5. The original price of a bicycle was $100.00.  
Quantity A: The amount saved after a 20% discount 
Quantity B: The amount saved after two separate discounts of 10% and 10% 

A. *Quantity A is greater 
B. Quantity B is greater 
C. The two quantities are equal 
D. The relationship cannot be determined from the information given.  

 
6. The perimeter of a rectangle is 50 inches.  
Quantity A: The area of the rectangle  
Quantity B: 144 inches2  

A. Quantity A is greater 
B. Quantity B is greater 
C. The two quantities are equal 
D. *The relationship cannot be determined from the information given.  
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7.  
Quantity A: The slope of 4x – 2y = 10  
Quantity B: The slope between (4, 4) and (2, 8)  

A. *Quantity A is greater 
B. Quantity B is greater 
C. The two quantities are equal 
D. The relationship cannot be determined from the information given.  

 
8. To get from Springfield to Wakefield, 

Mr. Swift can take Back Road for 20 miles at an average speed of 40 miles per hour, 
or he can take High Road for 25 miles at an average speed of 50 miles per hour.  

Quantity A: Average time the trip takes by Back Road  
Quantity B: Average time the trip takes by High Road  

A. Quantity A is greater 
B. Quantity B is greater 
C. *The two quantities are equal 
D. The relationship cannot be determined from the information given.  

 
9. A 6-sided number cube, numbered 1 to 6, is rolled and a coin is tossed.  
Quantity A: If a number less than 3 is rolled on the cube, the probability of the coin 
landing tails up  
Quantity B: If an odd number is rolled on the cube, the probability of the coin landing 
heads up  

A. Quantity A is greater 
B. Quantity B is greater 
C. *The two quantities are equal 
D. The relationship cannot be determined from the information given.  

 
10.  

  
Quantity A: Area of shaded portion of the figure  
Quantity B: Area of unshaded portion of the figure  

A. *Quantity A is greater 
B. Quantity B is greater 
C. The two quantities are equal 
D. The relationship cannot be determined from the information given.  
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11. Nine cards numbered 1-9 are put into a bag.  
Quantity A: Probability of choosing an even number  
Quantity B: Probability of choosing an odd number  

A. Quantity A is greater 
B. *Quantity B is greater 
C. The two quantities are equal 
D. The relationship cannot be determined from the information given.  

 
12.  
Quantity A: 25n – 1  
Quantity B: 25(n – 1)  

A. *Quantity A is greater 
B. Quantity B is greater 
C. The two quantities are equal 
D. The relationship cannot be determined from the information given.  

 
13.  

 
Quantity A: The distance Mary saved by taking the shortcut instead of her normal route  
Quantity B: 200 ft 

A. Quantity A is greater 
B. *Quantity B is greater 
C. The two quantities are equal 
D. The relationship cannot be determined from the information given.  

 
14. The spinner is divided into 8 equal-sized parts.  
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Quantity A: For any one time the spinner is spun, the probability of spinning an odd 
number  
Quantity B: For any one time the spinner is spun, the probability of spinning a number 
less than 5  

A. Quantity A is greater 
B. Quantity B is greater 
C. *The two quantities are equal 
D. The relationship cannot be determined from the information given.  

 
15.   
Quantity A: 5+2×(4+3) 
Quantity B: 19  

A. Quantity A is greater 
B. Quantity B is greater 
C. *The two quantities are equal 
D. The relationship cannot be determined from the information given.  

 

College Students 

Asterisks denote correct answers.  

1. Lionel is younger than Maria.  
Quantity A: Twice Lionel's age  
Quantity B: Maria's Age 

A. Quantity A is greater 
B. Quantity B is greater 
C. The two quantities are equal 
D. *The relationship cannot be determined from the information given.  

 
2. w > 1  
Quantity A: 7w - 4  
Quantity B: 2w + 5 
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A. Quantity A is greater 
B. Quantity B is greater 
C. The two quantities are equal 
D. *The relationship cannot be determined from the information given.  

 
3. r, s, and t are three consecutive odd integers such that r < s < t  
Quantity A: r + s + 1  
Quantity B: s + t – 1 

A. Quantity A is greater 
B. *Quantity B is greater 
C. The two quantities are equal 
D. The relationship cannot be determined from the information given. 

 
4. 0 < x < y < 1  
Quantity A: 1 - y  
Quantity B: y – x 

A. Quantity A is greater 
B. Quantity B is greater 
C. The two quantities are equal 
D. *The relationship cannot be determined from the information given. 

 
5. p is the probability that the event E will occur, and s is the probability that event E 

will NOT occur.  
Quantity A: p + s  
Quantity B: ps 

A. *Quantity A is greater 
B. Quantity B is greater 
C. The two quantities are equal 
D. The relationship cannot be determined from the information given. 

 
6. The ratio of 1/3 to 3/8 is equal to the ratio of  

A. 1 to 8 
B. 8 to 1 
C. 8 to 3 
D. *8 to 9 
E. 9 to 8 

 
7. Three consecutive integers have a sum of -84.  
Quantity A: the least of the three integers  
Quantity B: -28 

A. Quantity A is greater 
B. *Quantity B is greater 
C. The two quantities are equal 
D. The relationship cannot be determined from the information given. 
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8. n is a positive integer that is divisible by 6.  
Quantity A: The remainder when n is divided by 12  
Quantity B: The remainder when n is divided by 18 

A. Quantity A is greater 
B. Quantity B is greater 
C. The two quantities are equal 
D. *The relationship cannot be determined from the information given. 

 
9. In a set of 24 positive integers, 12 of the integers are less than 50. The rest are greater 

than 50.   
Quantity A: The median of the 24 integers  
Quantity B: 50 

A. Quantity A is greater 
B. Quantity B is greater 
C. The two quantities are equal 
D. *The relationship cannot be determined from the information given. 

 
10.  
Quantity A: 23(784)   
Quantity B: 24(783) 

A. Quantity A is greater 
B. *Quantity B is greater 
C. The two quantities are equal 
D. The relationship cannot be determined from the information given. 

 
11. A printer numbered consecutively the pages of a book, beginning with 1 on the first 

page. In numbering the pages, he printed a total of 189 digits.   
Quantity A: the number of pages in the book.  
Quantity B: 100 

A. Quantity A is greater 
B. *Quantity B is greater 
C. The two quantities are equal 
D. The relationship cannot be determined from the information given. 

 
12. m, p, and x are positive integers and mp = x  
Quantity A: m  
Quantity B: x 

A. Quantity A is greater 
B. Quantity B is greater 
C. The two quantities are equal 
D. *The relationship cannot be determined from the information given. 

 
13. Seven is equal to how many thirds of seven?  

A. 1/3 
B. 1 
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C. *3 
D. 7 
E. 21 

 
14. A certain integer n is a multiple of both 5 and 9. Which of the following must be true?   
I. n is an odd integer.  
II. n is equal to 45.  
III. n is a multiple of 15.  

A. *III only 
B. I and II only 
C. I and III only 
D. II and III only 
E. I, II, and III 

 
15. x, y, and z are negative integers.   
Quantity A: The product of x, y, and z  
Quantity B: the sum of x, y, and z 

A. Quantity A is greater 
B. Quantity B is greater 
C. The two quantities are equal 
D. *The relationship cannot be determined from the information given. 

 

 


