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Abstract

Two studies investigated students’ implicit beliefs about the relative effect of ability and time spent studying, in determining GPA.  In Study 1, college students were asked to predict the GPA of a target who varied in ability and time devoted to study. Higher ability and study time led to higher ascribed GPAs, with ability the stronger predictor.  In Study 2, students were asked how many hours Sarah (at 3 levels of ability) would have to work  each week to achieve one of 6 possible GPAs.  On average, 2 hours of work was deemed necessary to achieve each .25 GPA increase. Results suggest that students recognize the efficacy of studying more, but may experience difficulty doing so. 
Student Judgments of the Relative Effect of Ability and
Amount of Studying in Determining GPA


In a Presidential Column in the APS Observer, Robert Bjork reflected on the “general societal disposition to over-attribute differences in performance between individuals to differences in innate ability or talent.  The role of aptitude is over-appreciated and the role of experience, effort, and practice is under-appreciated” (Bjork, 2000, p. 3).  There is a good deal of evidence supporting Bjork’s contention.  Developmental research suggests that prior to the age of 8, children have no distinct concept of ability, attributing differences in success to differences in effort.  As the concept of ability as an individual’s capacity to succeed develops, the perceived importance of effort diminishes; by age 11, ability, rather than effort, typically is viewed as the chief determinant of success (Nicholls, 1978; Nicholls & Miller, 1984).     


Carol Dweck suggests that two distinct conceptualizations of intelligence develop (Dweck, 1986; Dweck & Leggett, 1988).  Some people come to see intelligence as a fixed entity, largely impervious to growth through effort, and setting constraints on success.  Dweck calls these people entity theorists.  In contrast, others come to view ability as what a person currently knows and is able to do – capacities that can be expanded with practice and effort.  Dweck calls these people incremental theorists.  There are important negative consequences that follow from being an entity (vs. incremental) theorist (Cain & Dweck, 1989; Dweck, 1986; Dweck & Leggett, 1988; Stipek & Gralinski, 1996).  If ability is a fixed attribute, then failure following effort would show that one lacks the ability necessary for success.  In the service of avoiding such an ego-deflating revelation, entity theorists tend to focus more on managing learning to appear smart and avoid negative evaluations.  Such a focus undermines the perseverance and openness to experience necessary for higher-level learning, and the satisfactions it can bring.  In contrast, incremental theorists believe that one’s ability grows incrementally with knowledge acquired through practice.  Failure following effort does not imply the one is stupid, but rather, that one has not yet done enough to attain mastery.  Such an orientation encourages greater effort, and more genuine and satisfying learning experiences. 

Bjork’s suggestion that people over-attribute differences in performance to differences in ability (thereby undervaluing effort), might be recast as “most people resemble entity theorists more than incremental theorists.”   I did two studies to investigate how college students view the relative contribution of ability and effort in determining grade point average (GPA) – the principal public measure of college performance.
Study 1


The first study varied the ability and effort expended by a hypothetical student, and asked subjects to predict her semester’s GPA.  I expected that: (a) both higher ability and higher effort would be produce higher GPA estimates; and (b) students would view ability as a greater factor than effort in producing academic success.   
 Method


Participants.  
The participants were 285 students (106 men and 179 women) in introductory psychology classes at Oneonta (NY) State College (OSC), who volunteered to participate during the first five minutes of a class conducted early in the fall semester of 2004, or the spring semester of 2005.  

Materials and Procedure.  Each participant received a slip of paper portraying a student named Sarah, in terms of her ability (ABILITY; bottom, middle, or top third of OSC students), and how much time she devotes to her studies (TIME; bottom, middle, or top third of OSC students).  This information was followed by three questions: (a) “What do you think Sarah’s GPA is”; (b) “What is your GPA”; and (c) “What is your sex”. The nine descriptions of Sarah (3 levels of ABILITY x 3 levels of TIME) were haphazardly distributed to the students (one per student), and collected immediately after they completed the task.
Results

Neither the sex nor the GPA of the participants was correlated with the GPA ascribed to Sarah (the dependent variable), r(291) = .037, ns, and r(284) = -.013, ns, respectively.  Thus, these variables were not included in further analyses.  A 3 (ABILITY) x 3 (TIME) between groups ANOVA performed on the dependent variable, GPA, revealed significant main effects for ABILITY, F (2, 283) = 186.02, p < .001, and TIME, F (2, 283) = 30.23, p < .001.  There was no interaction, F (4, 283) = 0.333, ns.  As predicted, participants believed that both higher levels of ability, and more time devoted to studying, contributed to a higher GPA.  ABILITY, however accounted for over three times the variance in GPA (partial eta sq = .568) than did TIME (partial eta sq = .176).

A second indication that Participants believed that ability affects GPA more than time spent studying, is illustrated in Table 1.   As Sarah’s time spent on her work increased from below to above average, the GPA ascribed to her increased from 2.51 (c. C+/B-) to 2.96 (c. B), a range of .45 grade points.  In contrast, as Sarah’s ability increased from below to above average, the GPA ascribed to her increased from 2.18 (c. C/C+) to 3.28 (c. B+), a range of 1.10 grade points.  Thus, participants believed that a swing from low to high ability would cause over twice the increase in GPA as a swing from a low to a high amount of time devoted to studying.   
Study 2


Study 1 established that students implicitly believe that time spent studying and preparing for class contributes less to academic success than ability.  Study 2 investigated students’ schemas for the amount of work required for varying levels of academic success, given varying degrees of academic ability.  I expected a positive correlation between the GPA the target person desires, and the amount of work participants believe is necessary to achieve that GPA.  In addition, I expected this relationship to hold for targets of varying ability, and that the overall level of work thought necessary would decrease as the ability of the target increases.  Study 2 also investigated participants’ expectations of the likelihood that students of varying ability could achieve a high level of academic success, should they set that as a goal.  I expected a positive correlation between the perceived ability of the target, and the likelihood of reaching the goal. 
Method 

Participants.  
The participants were 272 students (102 men and 170 women) in an introductory psychology class, and two, 200-level psychology classes, at SUNY-Oneonta (OSC), who volunteered to participate during the first five minutes of a class conducted early in the fall semester of 2005.  Data from students who had participated in Study 1, were not included in the analyses.


Materials and Procedure.  Each participant received a slip of paper portraying a student named Sarah in terms of her ability (ABILITY; bottom, middle, or top third of OSC students).  Next, the passage indicated that, “This semester Sarah is taking a five course load to fulfill her Gen Ed requirements,” and asked, “How many hours per week do you think Sarah would need to devote to studying and preparing for her courses, in order to achieve a GPA of /X/ for the semester”?  One of six GPA levels (TARGET GPA) appeared (in place of “X”) in the question:  2.25, 2.50, 2.75, 3.00, 3.25, or 3.50 (SUNY-Oneonta uses a 0 to 4 grade point system).  The question was followed by a row of 25 asterisks, anchored to indicate that each asterisk represents two hours.  The anchor for the final asterisk was “= or > 50” (recorded as 50).  Participants were instructed to circle an asterisk.  The HOURS variable served as the first dependent variable of the study.  The design produced 18 versions of the information about Sarah: 3 levels of ABILITY x 6 levels of TARGET GPA, followed by the HOURS measure.  

A second question followed: “Suppose that Sarah set a 3.5 GPA as her goal for the semester.  What do you think is the probability that she would succeed in achieving it”?  The question was followed by a row of 11 boxes, each containing a percentage, starting with 0% and increasing in increments of 10%.   Participants were instructed to put a check in one of the boxes.  The question concerning probability of achieving a 3.5 GPA (PROBABILITY) was the second dependent variable of the study.  Three additional items asked students to indicate their SEX, GPA, and CLASS at OSC. 
Results  

Neither SEX nor GPA correlated significantly with HOURS (the first dependent variable), r(269) = .078, ns, and r(243) = -.107, ns, respectively.  Thus, SEX and GPA were not included in further analyses.  The participants’ class standing (CLASS) did correlate significantly with HOURS, r(266) = .153, p < .013, suggesting its appropriateness as a subject variable in further analyses.  However, CLASS also correlated significantly with the manipulated TARGET GPA variable, r(267) = .292, p < .001, revealing an inadvertent confounding of the two.  This confounding would make CLASS unsuitable as a subject variable in further analyses, suggesting, instead, that it be used as a covariate to neutralize its confounding with TARGET GPA.  

The first inferential test was a 3 (ABILITY: bottom, middle, top third) x 6 (TARGET GPA: 2.25, 2.50, 2.75, 3.00, 3.25, 3.50) Analysis of Covariance (ANCOVA), with CLASS as a covariate, and HOURS as the dependent variable.  As expected, the results showed a significant main effect for TARGET GPA, F(5, 247) = 3.94, p < .001, partial eta sq = .074.  As shown in Table 2, the mean number of hours per week participants believed Sarah had to work to achieve a 2.25 GPA was 15.20, rising steadily to 25.02 hours for a 3.25 GPA, and leveling to 24.82 hours for a 3.50 GPA.  Contrary to expectations, there was no significant main effect for ABILITY, although the mean HOURS were in the predicted direction, dropping from 22.90 to 18.84 as Sarah’s ability rose from below to above average, F(2, 247) = 2.15, p = .12, partial eta sq = .017.  There was no significant interaction, F(10, 247) < 1.  Thus, the hypothesis that participants would believe that achieving higher target GPAs would require more study time, was supported, whereas the hypothesis that participants would believe that students higher in ability would require less time to achieve target GPAs, was not.

To test the final hypothesis--that the perceived probability of reaching a 3.5 GPA would vary positively with ability--I did a one-way ANOVA, with ABILITY as the independent variable, and PROBABILITY as the dependent variable.  The results showed significant increases in the perceived probability of success as ability rose from low (M = 43.12, SD = 2.09), to moderate (M = 58.64, SD = 2.09), to high (M = 66.78, SD = 2.06), F(2, 263) = 33.49, p < .001, R2 = .203.  The hypothesis was supported.
Discussion

In Study 1, participants were told how smart Sarah was and how much time she studied and prepared for class, and then were asked to predict her GPA.  Increases in both factors led to increases in predicted GPA.  But, compared to time devoted to study, ability accounted for more than three times the variance in GPA, and more than twice the increase in GPA.  There was no interaction (F < 1), which suggests that our participants viewed Sarah’s ability and effort as acting independently, and additively to produce her GPA.  Many studies have discovered complex causal schemas that people appear to use to predict effects from combinations of causes, and to infer the level of one cause in light of the known level of another cause and the resulting effect (Anderson & Butzin, 1974; Kun & Weiner, 1973; Weiner, 1985).   The participants in Study 1 showed no evidence of using such schemas.  

In Study 2, participants were told how smart Sarah was and the GPA she wished to attain, and then were asked how much time she would need to spend on her courses.  As Table 2 shows, the hours rise monotonically with desired GPA, from 15.20, to achieve a 2.25 GPA, to 25.02, to achieve a 3.25 GPA.  Overall, our participants believed that for each increment of 0.25 grade points throughout this range, Sarah would have to do approximately 2 hours of additional work (M = 1.96).  Interestingly, there was a nominal drop in the hours of work required to attain a 3.50 GPA (M = 24.82) compared to a 3.25 (M = 25.02).  For our participants, there appears to be a ceiling for GPA increases that can be obtained through additional work.


The absence of a main effect for ABILITY, or an ABILITY x TARGET GPA in Study 2, is also of interest.  In Study 1, participants were given information about two causes (Sarah’s ability and the time she spent studying) and had to predict an effect (Sarah’s GPA).  Reasoning from causes to effects follows the actual temporal sequence of events, and is thus relatively simple and natural to do.  Our participants applied a simple additive schema, viewing increments in ability as two to three times as effective in pushing up GPA as increments in study time.  In Study 2, participants were given information about a desired effect (Sarah’s GPA goal) and one cause (Sarah’s ability), and had to infer how much of another cause (time spent studying) would be necessary to achieve the desired effect.  This is a more complex inference process.  Despite the large impact of ability in Study 1, the participants in Study 2 appeared to ignore the influence ability might have in moderating the amount of work necessary to attain a particular GPA, applying, instead, the simple schema that the higher the GPA desired, the more studying will be necessary.

Students’ beliefs about the capacity of spending more time on their studies to increase their learning and performance, is obviously crucial:  A person who does not believe that extra work will matter much, is unlikely to do extra work.  But the results reported here clearly show that although OSC students believe that time spent on their studies is less important than ability (Study 1), they do believe that spending more time on studying can substantially improve performance (Study 2).  I suspect, however, that the key issue for most students is not whether doing more work will achieve higher grades; it is how to get themselves to do the additional work.  For some, college work is frustrating and unpleasant, and their resolve to do more of it frequently breaks down.  In addition, many students are enmeshed in a student culture that sets low norms for the amount of work deemed reasonable, appropriate, or fair, and provides few incentives (and many disincentives) for doing more.  Students often lack skills in managing their time and study environments, and skills in handling the affect that accompanies the inevitable frustrations of challenging work.  And, like Dweck’s entity theorists, many college students are preoccupied with ego-defensive concerns; the self-handicapping afforded by not putting in the time they know is necessary (but fear may not be sufficient) for success, may protect the self from the implications of failure.  All of these considerations suggest that our job, as teachers, may not be convincing students that working harder will bring greater academic success.  They already believe that.  Instead, it may be to show them how to do it.
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Table 1

Mean (SD) GPA for Each Combination of Ability and Time Studying
	
	Time Devoted to Studying
	

	Ability
	Bottom Third
	Middle Third
	Top Third
	Mean

	Bottom Third
	1.93 (.35)

n = 32
	2.19 (.38)

n = 34
	2.39 (.51)

n = 35
	2.18 (.46)

n = 35

	Middle Third
	2.56 (.43)

n = 32
	2.68 (.31)

n = 34
	2.98 (.41)

n = 29
	2.74 (.42)

n = 95

	Top Third
	3.04 (.54)

n = 32
	3.29 (32)

n = 32
	3.51 (.30)

n = 32
	3.28 (.44)

n = 96

	Mean
	2.51 (.64)

n = 96
	2.72 (.56)

n = 100
	2.96 (.63)

n = 96
	2.72 (.63)

N = 292


Table 2
Mean (SD) Hours per Week Required to Achieve a Target GPA for Each Level of Ability

	
	Ability
	

	Target GPA
	Bottom Third
	Middle Third
	Top Third
	Mean

	2.25
	13.45 (10.36)

n = 11
	14.40 (10.83)

n = 20
	17.71 (10.52)

n = 14
	15.20 (10.52)

n = 45

	2.50
	20.33 (13.40)

n = 12
	20.13 (9.526)

n = 15
	13.58 (12.28)

n = 19
	17.48 (11.97)

n = 46

	2.75
	23.33 (9.29)

n = 18
	18.63 (12.37)

n = 19
	17.69 (11.57)

n = 13
	19.00 (10.95)

n = 50

	3.00
	24.59 (11.15)

n = 17
	20.77 (13.18)

n = 13
	22.00 (10.25)

n = 15
	22.62 (11.34)

n = 45

	3.25
	26.00 (9.77)

n = 16
	25.83 (12.22)

n = 12
	23.08 (14.53)

n = 13
	25.02 (11.92)

n = 41

	3.50
	30.77 (15.50)

n = 13
	23.00 (11.26)

n = 12
	20.86 (6.41)

n = 14
	24.82 (12.07)

n = 39

	Mean
	22.90 (12.30)

n = 87
	19.78 (11.81)

n = 91
	18.84 (11.40)

n = 88
	20.49 (11.92)

N = 266


