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Abstract

The present longitudinal study examined the reliability of self-reported academic grades
across three phases in four subject domains for a sample of 916 high-school students. Self-
reported grades were found to be highly positively correlated with actual grades in all aca-
demic subjects and across grades 9 to 11 underscoring the reliability of self-reported grades
as an achievement indicator. Reliability of self-reported grades was found to differ across
subject areas (e.g., mathematics self-reports more reliable than language studies), with a
slight yet consistent tendency to over-report achievement levels also observed across
grade levels and academic subjects. Overall, the absolute value of over- and underreporting
was low and these patterns were not found to differ between mathematics and verbal sub-
jects. In sum, study findings demonstrate the consistent predictive utility of students’ self-
reported achievement across grade levels and subject areas with the observed tendency to
over-report academic grades and slight differences between domains nonetheless warrant-
ing consideration in future education research.

Introduction

Academic grades are the most common indicators of academic achievement, one of the most
investigated constructs in educational research [1], and are consistently associated with a
range of academic variables including self-concept [2] and emotions [3], as well as with non-
academic ones such as socioeconomic status [4]. In many studies, self-reported academic
grades are evaluated as proxies of actual performance based largely on the pragmatic rationale
that self-reported grades are considerably more accessible and efficient. However, although the
use of self-reports is widely accepted in the social sciences [5,6], these measures are unfortu-
nately susceptible to systematic and random error that can contribute to biased results.
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Given their widespread use, it is important to specifically examine the accuracy of self-
reported grades to ascertain the extent of potential errors in estimating achievement levels. To
date, most research on the accuracy of self-reported grades has been conducted in school sys-
tems in which the use of grade point averages (GPA) is common (i.e., North America). Accord-
ingly, considerably less is known as to the accuracy of self-reported achievement in countries
with different grading practices (e.g., European 6-point grading scale). We additionally lack
knowledge on the extent to which the accuracy of self-reported grades differs across grade levels
and academic subjects (e.g., mathematics vs. verbal domains). The present study thus aimed to
address these research gaps by examining the accuracy of students’ self-reported grades in an
underexplored educational context (Switzerland) and further accounting for potential differ-
ences across age levels (grades 9-11) and academic subjects (mathematics vs. language classes).

Indicators of the accuracy of self-reported grades

When examining the accuracy of a given self-report measure, it is crucial to first operationalize
the specific manner in which the accuracy is to be assessed. In the context of the present study,
the accuracy of self-reported grades was examined as indicative of actual grades and not as
indicative of academic ability. The accuracy of self-reported grades (note that in the following,
the expression accuracy of self-reported grades will be used to indicate accuracy of self-
reported grades as indicators of actual grades) can be illustrated by correlations between self-
reported and actual grades as well as differences between the levels of each (i.e., difference
scores). From the correlational perspective, the focus lies on the extent to which self-reported
and actual grades correlate. According to classical test theory [7], the correlation between self-
reported grades and actual grades represents an estimation of the reliability of self-reported
grades. For a detailed discussion about the reliability of self-reported grades, see Kuncel,
Credé, and Thomas [1].

As such, if the research question of a given study is simply to examine correlations between
academic grades and other academic variables, a high degree of reliability concerning self-
reported grades might be sufficient to justify their use. However, for other research questions,
such as those concerning how self-reported grades may systematically differ from actual grades
for different groups (e.g., gender, grade levels), demonstrating the reliability of self-reported
grades is not sufficient as high correlations can be found despite systemic under- or over-
reporting of actual grades.

When computing the difference between self-reported and actual grades (i.e., self-reported
minus actual grades: sg-ag), the resulting difference score conveys the accuracy of a student’s
self-reported grade, which will be indicated as Diff sg-ag in the following. For this measure, a
positive value reflects over-reporting, zero reflects an accurate report, and a negative value
reflects under-reporting. The simple mean of the difference scores across all subjects may also
be assessed and will be labeled mean misreporting and indicated with Mpjgr ¢ ag in the follow-
ing. Mean misreporting indicates the overall direction and extent of imbalance between over-
and under-reporting of class grades more generally (i.e., a positive value would indicate more
over- than under-reporting, on average). Finally, the mean of the absolute values of the differ-
ences can be calculated as a mean across all absolute differences |Diff sg-ag| of all students and
will be labeled absolute misreporting and indicated with M|pigs 5.4 in the following. The scores
of absolute misreporting can be used to examine the extent of incorrect reporting without dif-
ferentiating between over- and under-reporting. In sum, the discrepancies perspective allows
for differences between self-reported and actual grades to be specifically assessed so as to more
closely examine the overall extent and directions of misreporting and thus contribute a more
comprehensive picture of the accuracy of self-reported grades than correlations alone.
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State of research on the accuracy of self-reported grades

The accuracy of self-reported grades has been examined in several studies conducted primarily
with North American samples. Kuncel et al. [1] conducted a large-scale meta-analysis of studies
evaluating the accuracy of students’ self-reported GPAs, class ranks, and SAT scores published
prior to 2003 resulting in 37 independent samples encompassing 60,926 individuals. The average
correlation between self-reported and actual grades was .84, with correlations of .90 observed for
college students (N = 12,089) and .82 for high-school students (N = 44,176). Their results also
showed that self-reported grades were more reliable indicators of actual grades for students with
higher levels of academic performance and cognitive ability. Further, demographic variables were
not found to moderate the reliability of self-reported grades, except for minority student status,
which corresponded with lower reliability. Finally, school subject significantly moderated the reli-
ability of self-reported GPAs, with the lowest reliability found for arts and music and the highest
for social science. From a discrepancies perspective, students tended to over-report their grades
with the percentage of students over-estimating their grades being three to four times higher than
the proportion of students who under-reported their performance.

Of the few studies on the accuracy of self-reported grades conducted subsequent to the
meta-analysis by Kuncel et al. [1], most have primarily replicated the results of the meta-analy-
sis. From a correlational perspective, all studies have found self-reported grades to be reliable
indicators of actual grades [8-16]. However, some studies showed moderation effects, such as
Schneider and Sparfeldt [10] who found self-reported grades to be more reliable indicators for
fourth-graders than third- and second-grade students. Concerning other potential moderating
factors, the reliability of self-reported grades was not found to significantly differ as a function
of gender [8,12,13,16] with the exception of findings from Feng and Rost [14] who found self-
reported grades to be slightly higher for females with respect to mathematics, History, and
Chinese (first language). Existing research has also shown academic discipline to not signifi-
cantly moderate the reliability of self-reported grades [13].

Concerning discrepancies between self-reported and actual grade levels, studies have consis-
tently shown a slight tendency for students to over-report their grades [8-11,13-18]. However,
one exception in this regard is a study by Shaw and Mattern [12] who found a slight tendency
for high-school students to under-report their grades. There to date remain no published stud-
ies examining the extent of absolute misreporting irrespective of over/under-reporting.

Notably few studies on the accuracy of self-reported grades having been conducted in Ger-
man-speaking countries [8-10,18,19] and, to the best of our knowledge, no published studies
to date have explored the accuracy of self-reported grades within the Swiss school system. In
existing studies in such settings, the accuracy of self-reported grades was examined mainly in
mathematics, with the two studies evaluating other subjects (e.g., German, English, and sports)
showing no major differences in the reliability of self-reported grades [10,17,18]. As such,
there exists a specific need to further examine not only the accuracy of students’ self-reported
grade in European education settings, but also to more extensively examine how these rela-
tions may differ by subject area.

Further study within the Swiss grading system as an example of a European education set-
ting is also warranted for two additional reasons. First, a measure comparable to cumulative
GPA is not commonly employed in many European education settings, with greater emphasis
instead being given to grades in specific academic subjects as opposed to across subjects. Sec-
ond, there are notable differences in grading practices in European countries that limit the
comparability of grades. Whereas GPA values typically range from 0 to 4 (i.e., E/F, D, C, B,
and A with further differentiation through the use of +/-), Swiss grades range from 1 (poorest
grade) to 6 (best grade) with 4 being the threshold for passing and further differentiation
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through the use of half grades (e.g., 4.5; cf. Germany: 6 = poorest, 1 = best; Italy: 1 = poorest,
30 = best). As such, this greater degree of differentiation in student grading could result in dif-
ferent likelihoods of misreporting than those observed in studies based on North American
samples. In sum, knowledge as to the accuracy of self-reported grades in Swiss education sys-
tem is lacking both generally and within specific subject domains, despite self-reported grades
being commonly used as indicators of actual grades in Swiss educational research [20,21].

Aims and hypotheses

The present longitudinal study examined the accuracy of self-reported grades in four academic
subjects in a sample of Swiss high-school students (grades 9 to 11) from both a correlational
and a discrepancies perspective. Following from meta-analytic findings by Kuncel et al. [1], we
hypothesized that, from a correlational perspective, self-reported and actual grades would be
positively correlated in all academic subjects at all measurement occasions. As for differences
in the reliabilities across domains, no specific hypotheses could be derived from previous
research. Given previous results on the reliability of self-reported grades in mathematics, we
aimed to specifically compare both correlations and discrepancy levels for the mathematics
domain as well as multiple verbal domains (i.e., German, English, and French). Regarding the
discrepancies perspective, we expected to find positive mean misreporting as is consistently
observed in previous research [1]. With respect to absolute misreporting and self-report/actual
grade discrepancies across subjects, no specific hypotheses were once again able to be derived
from previous research.

Method
Ethics statement

The present study was conducted in compliance with ethical standards expressed in the Swiss Fed-
eral Act on Research on Human Beings, the WMA Declaration of Helsinki, the Federation of Ger-
man Psychologists Association, and the American Psychological Association. Furthermore, the
study has been approved and all study procedures have been deemed appropriate by the Institu-
tional Review Board of the University of Konstanz. Guidelines provided by these institutions state
that formal informed consent is not obligatory when no potential harm or distress is to be
expected and/or when normal educational practices are followed as a goal of the research. Never-
theless, prior to each assessment, participants were informed that participation in the study was
voluntary and that they could discontinue their involvement at any time. All parents and caregiv-
ers were informed of the study aims and procedures, with all protocols approved by schools prin-
cipals and teachers. A copy of the entire questionnaire as well as a list encompassing all data that
were to be collected, including actual academic grades, was outlaid in the secretariat of all partici-
pating schools and all participants and their parents had the possibility to review it. Furthermore,
during assessments some students mentioned that they did not remember their exact grade and
were informed that they could simply report the grade that they remembered and that actual
grades would also be reported by the secretariat. All identifiers that could link individual partici-
pants to their results were removed and destroyed after data entry. Hence, all analyses were con-
ducted on depersonalized data. After each assessment, participants were compensated with a
small gift, such as chocolate, and were entered into a prize draw (iPod).

Sample and procedure

The present longitudinal study was conducted with high-school students recruited across mul-
tiple German-speaking Swiss cantons. Assessments began in the spring of 2012 (T1: grade 9),
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continued in the spring 2013 (T2: grade 10), and terminated in the spring of 2014 (T3: grade
11). Of all possible German-speaking upper-track schools available for recruitment in which
mathematics, German (local language), English, and French were taught, eight schools were
selected for participation with students recruited from 45 grade 9 classrooms. Participants
totals included 916 students at T1 (56.1% female; mean age 15.6 years, SD = .63), 719 at T2
(55.5% female; mean age 16.6 years, SD = .63), and 647 at T3 (55.3% female; mean age 17.7
years, SD = .75). A total of 571 (57.4%) students participated in all three assessments. Attrition
was due primarily to one school withdrawing from the study after the first assessment due to
organizational reasons that were in no way related to the study itself, to students relocating to
another school, or to students being absent during data collection. Assessments were carried
out in the classrooms during a single lesson using a paper and pencil questionnaire.

Study measures

Demographic variable. Participants’ gender and age were obtained via self-report.

Actual grades. Each student’s midyear grades (i.e., obtained each December, four months
prior to a given assessment) in mathematics, German, English, and French were provided by
school administrators at each assessment. Table 1 shows the mean scores and standard devia-
tions of actual grades.

Self-reported grades. At each assessment, participants were asked to report their most
recent midyear grades in mathematics, German, English, and French classes. Table 1 shows
the mean scores and standard deviations of self-reported grades.

Table 1. Descriptive statistics, correlations, T-Test for the difference between self-reported and actual grades, and means of misreporting.

T1 (Grade 9)
Mathematics
German
English
French

T2 (Grade 10)
Mathematics
German
English
French

T3 (Grade 11)
Mathematics
German
English
French

Msgy

4.57
4.73
4.71
4.59

4.51
4.70
4.71
4.55

4.50
4.75
4.72
4.48

0.74
0.46
0.61
0.69

0.82
0.57
0.65
0.73

0.80
0.57
0.62
0.73

Descriptive Statistics

SDsq Mg

4.52
4.67
4.65
4.54

4.44
4.66
4.67
4.51

4.42
4.72
4.65
4.44

Paired Sample t-Tests for Mpis sg.ag Means of Misreporting

SDag r, sg-ag MDiff_sg-ag SD SE t d ’V’|Diﬁ_sg-ag| MOver m Under
0.75 .93*** | 0.046%** 0.28 |0.01 4.83 0.16 0.107 0.077 -0.031
0.46 .85%** 1 0.064*** 0.26 |0.01 7.37 0.25 0.116 0.090 -0.026
0.62 91%** 1 0.057%** 0.26 |0.01 6.36 0.22 0.104 0.081 -0.024
0.68 .89*** 1 0.051%** 0.32 |0.01 4.72 0.16 0.125 0.088 -0.037
0.78 .86%** | 0.070*** 0.42 |0.02 4.22 0.17 0.172 0.121°° -0.051
0.52 .76%** 1 0.036* 0.38 |0.02 2.39 0.09 0.147 0.092° -0.056
0.62 .86%** | 0.043** 0.34 |0.01 3.24 0.13 0.136 0.090° -0.046
0.70 .84%** | 0.043** 0.41 |0.02 2.65 0.10 0.154 0.098 -0.056
0.82 .88*** | 0,081**x*a 0.39 |0.02 5.08 0.21 0.170 0.125 -0.045°
0.54 77%** 1 0.030%2 0.38 |0.02 1.98 0.08 0.186 0.108 -0.078°
0.62 .81%** 1 0.068%** 0.38 |0.02 4.39 0.18 0.163 0.115 -0.048
0.72 .85%** | 0.044%* 0.40 |0.02 2.68 0.11 0.147 0.096 -0.052

M= Mean; SD = Standard deviation; SE = Standard error; t=t-value; d= Cohen’s d; Ms, = Mean self-reported grades; M., = Mean actual grades; Mpjs sg-ag
= Mean of self-reported minus actual grades; Mipitr_sg-ag| = Mean of absolute misreporting; Moy, = Mean of over-reporting, Mynqer = Mean of under-
reporting; significantly different means are indicated by the same superscript (i.e., #°°%) and all of the significant differences were found to be significant on
the p < .05 level. Swiss grades range from 1 (worst grade) to 6 (best grade) with 4 being the threshold for a sufficient grade.

* p<.05.
** p<.01.
*-x-*p< .001

https://doi.org/10.1371/journal.pone.0187367.t001
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Data analysis

Academic grades can be considered as ordinal scale variables, as the meaning of a difference
between a grade of 3.5 and a grade of 4 is not necessarily the same as the meaning of a differ-
ence between a grade of 5.5 and a grade of 6, even if the difference is actually the same. This
issue is even more apparent if grades are represented by letters instead of numbers. Neverthe-
less, grades are treated as interval scale variables both in practice (e.g., in schools when com-
puting averages) and in research [22]. In order to examine the difference between treating
grades as interval instead of ordinal scale variables, we have compared Pearson and Spearman
bivariate correlation coefficients. The mean absolute difference between the two coefficients
across school subjects and measurement occasions was found to be as low as .02 with an
equally low standard deviation of .02 (min. .01; max. .07). Thus, considering the sensible
increase in complexity that would result from treating grades as ordinal variables in the analy-
ses described in the following, grades were treated as interval scale variables, which is in line
with other studies and increases the comparability of the present results.

The analysis strategy for the examination of the accuracy of self-reported grades from both
a correlational and a discrepancies perspective was as follows. Regarding the extent of missing
data, a total of 2.8% to 3.3% of the data in the self-reported grades, and 3.7% to 4.4% of the
data in the actual grades, was missing across academic subjects at T1 when considering only
participants who completed the T1 assessment. The percentages of missing data were found to
be 8.3% to 8.5% for self-reported grades and 1.9% to 2.8% for actual grades at T2. At T3, 4.0%
to 5.3% of the self-reported grades and 1.5% to 3.1% of the actual grades were missing. More-
over, the pattern of longitudinal missing data was examined using a method developed by
Hedeker and Gibbons [23] that compared the latent growth of actual and self-reported
achievement of students having compete data to the latent growth for the entire sample in
which Full-Information Maximum Likelihood (FIML) was employed to impute missing val-
ues. The resulting mean scores were highly similar for each analysis, suggesting that systematic
drop-out was not present in this study. The overall situation regarding missing data in self-
reported and actual grades was evaluated as unproblematic and no further steps were under-
taken to address missing data in present analyses for the following reasons: First, percentages
of missing data below 5% are largely not considered problematic [24] and percentages below
10% are unlikely to lead to biased estimates [25]. Second, the sample size of the present study
was large thereby precluding an appreciable loss of power due to missing data. Third, longitu-
dinal attrition was not a factor (see above). Lastly, the default option of Full-Information Maxi-
mum Likelihood (FIML) is not available in models with exclusively manifest variables, such as
the models presented below.

As for the correlational perspective, correlations between self-reported and actual grades
were computed. Regression analyses were subsequently used to examine the reliability of self-
reported grades across the four academic subjects, with moderation analyses conducted using
Mplus 7.11 [26]. Academic subject was modeled as a dummy-coded moderator of the effect of
self-reported grades on actual grades, with self-reported grades grand mean centered sepa-
rately for each subject. Gender and age were included as covariates and clustering within clas-
ses was taken into account using the sandwich estimator.

The second step employed the discrepancies perspective involving self-report/actual grade
discrepancy variables. First, the difference between self-reported and actual grades was com-
puted (i.e., Diff sg-ag) with the mean of these scores representing mean misreporting
(Mbpiff_sg-ag)- We also calculated mean absolute misreporting (M|pifr sg-ag)) by computing the
mean of the absolute values of the differences between self-reported and actual grades. Over-
and under-reporting variables were then computed. Over-reporting was calculated by

PLOS ONE | https://doi.org/10.1371/journal.pone.0187367 November 7,2017 6/13


https://doi.org/10.1371/journal.pone.0187367

@° PLOS | ONE

Accuracy of self-reported grades

recoding negative values to 0, with the mean score of this variable (Mo,.,) representing mean
over-reporting. To calculate under-reporting, positive values were recoded as 0, with the mean
score of this variable (M, 4.,) indicating mean under-reporting. These variables were created
separately for each academic subject and assessment phase.

Once all relevant variables were calculated, a series of analyses was performed to examine if
the mean misreporting Mp;¢ q5-a5 between self-reported and actual grades was significant and
if there were differences in mean misreporting Mp; sg-ag, and absolute misreporting M|pigt sg-
ag| among the four academic subjects. We further analyzed the amount of over-reporting
(Moyer) and under-reporting (My,,4.,) as well as whether they differed across academic sub-
jects. To examine mean misreporting Mpi sg-ag, We used paired sample ¢-tests. Differences
among academic subjects in mean misreporting Mpi s5-ag, absolute misreporting M|pitt sg-ag>
as well as over-reporting (Mo,.,) and under-reporting (My,4.r), were examined using regres-
sion analyses in Mplus with dummy coded subject area variables (mathematics as reference
category). For each of the four dependent variables, all analyses were conducted separately for
each of the three measurement occasions to examine consistency of results.

Results
Correlational perspective

The correlations between self-reported and actual academic grades are reported in Table 1 and
varied between .76 and .93, with an average Fisher-Z standardized and re-standardized corre-
lation of .85 [27]. All correlations were highly significant, highlighting the consistent reliability
of self-reported grades. Results from the moderation analyses to examine the reliability of self-
reported grades are reported in Table 2.

In the first assessment at grade 9, self-reported grades for German were found to have
slightly lower reliability than for mathematics. At the grade 10 assessment, self-reported grades
for German were again found to be slightly less reliable than for mathematics. In grade 11,
self-reported grades in German remained slightly less reliable than for mathematics, with self-
reported grades in French additionally found to have lower reliability than mathematics. Con-
cerning the covariate measures, males had lower actual grades in mathematics than females at

Table 2. Summary of moderation analyses for variables predicting actual grades (Nt; = 3431; N1 = 2427; Ny3 = 2174).

B
Intercept 4.54
Self-reported grade 0.95
German 0.15
English 0.13
French 0.02
Self-reported grade*German -0.10
Self-reported grade*English -0.02
Self-reported grade*French -0.05
Sex (male) -0.05
Age -0.02

T1 (Grade 9) T2 (Grade 10) T3 (Grade 11)

SEB B B SEB B B SEB B
0.02 4.47 0.02 4.44 0.02
0.02 0.93*%** 0.82 0.05 0.86%** 0.92 0.04 0.90%**
0.02 0.10%** 0.23 0.02 0.15%** 0.31 0.02 0.19%**
0.02 0.09%** 0.23 0.03 0.15%** 0.22 0.03 0.14%**
0.02 0.01 0.09 0.03 0.06** 0.05 0.02 0.03*
0.03 -0.04** -0.16 0.07 -0.07* -0.11 0.05 -0.04*
0.03 -0.01 -0.01 0.06 0.00 -0.05 0.04 -0.02
0.03 -0.03 -0.04 0.03 -0.02 -0.11 0.05 -0.06*
0.01 -0.04** -0.07 0.03 -0.05%* -0.05 0.02 -0.04%*
0.01 -0.02*%* -0.01 0.02 -0.01 -0.04 0.02 -0.03

Note. RPr; = .83; RPr» = .71; RPr3 = .75; Mathematics was used as a reference category for the dummy-coding of academic subjects.

* p<.05.
** p<.01.
*¥*¥ p<.001.

https://doi.org/10.1371/journal.pone.0187367.t1002
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each assessment, with older students obtaining lower actual grades in mathematics in the
grade 9 assessment.

Discrepancies perspective

The mean misreporting Mpjgs ¢5ag and paired sample ¢-test results for all four academic sub-
jects and each assessment phase are reported in Table 1. On average, students significantly
over-reported their actual grades in all academic subjects from grades 9 through 11. However,
the effect sizes for over-reporting were small, with Cohen’s d ranging from 0.08 to 0.25
(median d = 0.16). Fig 1 illustrates the cumulative percentages of mean differences between
self-reported and actual grades across grades 9 to 11 (0 = accurate reporting, negative = under-
reporting, positive = over-reporting). The percentage of students under-estimating their grade
was ~5% and relatively constant over time, with the single exception of German in grade 11
(~10%). In contrast, the percentage of students over-estimating their grade was ~15% in grade
9 and increased slightly to ~20% by grade 11. In other words, the percentage of students found
to accurately report their grade was just over 80%, with students becoming slightly less accu-
rate over time in all academic subjects.

Cumulative percentages of different levels of mean differences between self-reported and
actual grades (computed by subtracting the actual grade from the self-reported grade) at the
three assessment phases for each subject domain. This scaling is based on the Swiss grading
system which ranges from 1 (poorest grade) to 6 (best grade) with 4 being the threshold for a
passing grade. Levels of under-reporting of more than one grade are displayed as a single level
of under-reporting (labeled as “< (-1)”). The same is true for over-reporting (labeled “> (1)”).
Negative and positive deviations from 0 of the same absolute magnitude are displayed in the
same color/pattern.

As for differences in mean misreporting (Mp;gr sg-ag) With respect to mathematics vs. verbal
domains, results showed no significant differences across assessments with one exception:
German had a lower mean difference than mathematics in grade 11 (see Table 1; p < .05).
Absolute misreporting Mpigr sg-ag| iS also outlined in Table 1 for each subject and assessment
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Fig 1. Cumulative percentages of mean differences between self-reported and actual grades.
UR = Under-reporting; OR = Over-reporting.

https://doi.org/10.1371/journal.pone.0187367.g001
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phase. Mpist ¢4 Values were notably low and ranged from 0.10 to 0.19 (median: 0.15), with
analyses of differences in absolute misreporting across subjects yielding no significant differ-
ences at any assessment phase. Over-reporting (Mo,.,) values ranged from 0.08 to 0.13
(median: 0.09) and under-reporting (My;,4.,) values ranged from -0.02 to -0.08 (median: -0.05)
across subjects and assessment phases (see Table 1). Results showed few differences in over-
and under-reporting between the mathematics and verbal domains: over-reporting was higher
for mathematics than in German and English in grade 10 (p < .05), and under-reporting was
higher for German than mathematics in grade 11 (p < .05).

Discussion

The present study examined the accuracy of self-reported academic grades in mathematics,
German, English, and French in a sample of Swiss high-school students from grades 9 through
11. Our analytical approach adopted two perspectives, namely a correlational perspective in
which bivariate relations between self-reported and actual grades were examined (i.e., reliabil-
ity of self-reported grades as indicators of actual grades) and a discrepancies perspective in
which differences in the observed levels of self-reported and actual grades were examined.

Correlational perspective

The correlation between self-reported and actual grades was significant, positive, and substan-
tial in all academic subjects across grades 9 to 11 showing self-reported grades to be reliable
indicators of actual grades. These results are in line with our hypotheses and both replicate and
extend previous results on the reliability of self-reported grades [1,8]. However, after control-
ling for gender and age, the reliability of self-reported grades was not equivalent across aca-
demic subjects, with results showing self-reported grades in German to be less reliable than for
mathematics. Although the respective effect sizes were found to be small, they were nonethe-
less consistently observed over a two-year period.

Previous research suggests that homogeneity of subject area content and perceived arbitrar-
iness of grading might be responsible for these subject area effects. As for content homogene-
ity, Goetz et al. [28] on academic self-concept and emotions noted that the content of German
class (i.e., native language of most study participants) is characteristically broad in scope, par-
ticularly in comparison to more homogenous mathematics topics. Given that observed rela-
tions between academic self-report variables are also weaker in more heterogeneous language
domains, it is possible that self-reported grades in language domains may also be less reliable
due to content heterogeneity. With respect to perceived arbitrariness of grading practices,
objective criteria are prototypically used to define correctness in mathematics. In contrast,
more ambiguous criteria are employed in social science classes (e.g., languages). Thus, actual
grades might be perceived as less arbitrary by students in mathematics as compared to other
domains [29]. As such, it is possible that students may also be more prone to over- or under-
report their grades in academic subjects that are more arbitrary in terms of grading (e.g., native
language classes).

The reliability levels of self-reported grades in second language classes (i.e., English and
French) were not found to be lower than for mathematics, with the exception of the reliability
of French self-reported grades in grade 11. Although French does represent one of four
national languages in Switzerland, it is nonetheless considered a foreign language for most
study participants, similar to English. Accordingly, it is possible that given the necessarily
more restricted nature of second-language (i.e., basic grammar and reading of simple texts)
relative to first-language content (i.e., studies of highly complex literature), English and French
were likely more similar to mathematics with respect to content homogeneity than was
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German, despite similar grading practices. Nevertheless, apart from subject domain differ-
ences due to first-language content, findings from a correlational perspective suggest that self-
reported grades are generally accurate and reliable indicators of actual grades across domains
from grades 9 to 11.

Discrepancies perspective

Similar to previous research [1,8], our study findings also demonstrated a consistent tendency
for students to over-report their grades over time and across academic subjects. Although in
line with our study hypotheses, it should be noted that the effect sizes for over-reporting were
small with the median Cohen’s d across domains and assessment being 0.16. These results sug-
gest that observed differences between self-reported and actual grades do not simply reflect
biased recall or random error, but also a systematic tendency to portray one’s academic perfor-
mance as slightly better than it actually is. This tendency has been extensively examined as a
self-enhancement or impression management strategy [11,30-32] that was found to corre-
sponds to long-term deficits despite short-term benefits: Whereas this strategy may prove effec-
tive for enhancing positive mood, self-concept, and self-esteem, it nonetheless may also put
students at risk for developing maladaptive learning strategies and poor performance [31,33].

Our examination of differences in mean misreporting also revealed no significant differ-
ences between academic subjects in grades 9 and 10, with the only difference found in grade
11 with German classes corresponding to lower mean misreporting levels than mathematics
classes. More specifically, this finding indicates when students reached grade 11, the ratio of
under-reporting to over-reporting found concerning their grades in German was more bal-
anced than for mathematics, with the overall random error variance thus being higher in Ger-
man as compared to mathematics classes. However, as this result was found at only one
assessment phase, it warrants replication in future studies. As for absolute misreporting, we
found that a median value of 0.15 (range: [0.10; 0.19]) which is rather low given the 6-point
Swiss grading system (1 = poorest grade, 6 = best grade). Moreover, differences in absolute
misreporting, over-reporting, or under-reporting with respect to language versus mathematics
domains were generally not significant at any assessment phase, with scattered differences
being notably small in magnitude. In sum, our discrepancies perspective shows self-reported
grades be considerably accurate in differing only slightly from actual grades, despite a small yet
systematic tendency for over-reporting.

Self-reported vs. actual grades: What to use?

Our study findings showed the accuracy of self-reported grades to be high from both a correla-
tional and a discrepancies perspective. Considering that self-reported grades are usually more
accessible than students’ actual grades, it could be argued that self-reported grades are to be
preferred over actual grades for the sake of research efficiency. However, Kuncel et al. [1] note
that the choice between self-reported and actual grades should not solely be based on practical
expediency but rather the research question at hand. For example, whereas research on how
specific grading practices impact student persistence warrant objective grade measures, self-
reported grades might be more useful if the aim is to instead directly explore the association
between students’ perceived course performance and overlapping constructs such as subject-
matter interest or academic emotions.

Strengths and limitations

To the best of our knowledge, this study is the first to demonstrate the accuracy of self-
reported grades as indicators of actual grades in the Swiss school system both from a
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correlational and from a discrepancies perspective, with observed discrepancies being notably
small across four academic subjects and grades 9 to 11. However, as the present sample was
composed entirely of high-school students, it is possible that cognitive ability levels may have
contributed to greater accuracy thus preventing our findings from generalizing to elementary-
or middle-school students. Additionally, another limitation is that the validity was examined
only for a single non-language domain (mathematics). Accordingly, further study with youn-
ger samples across a greater variety of both natural and social science domains is needed. An
examination of the developmental pattern of the accuracy of self-reported grades in different
academic subjects might also be examined in future research in which a more extensive time
frame across childhood and adolescence is assessed. In this regard, Schneider and Sparfeldt
[10] reported that correlations between self-reported and actual grades increased markedly
from the 2™ through the 4™ class level and had reached a level that was comparable to other
studies. Although the longitudinal development of the correlation between self-reported and
actual grades was not the focus of the present study, the results presented in Table 1 suggest
that although correlations dropped from T1 to T2, they nonetheless remained high and were
stable from T2 to T3 for all academic subjects.

Conclusion

The present study replicated and extended results from previous research in showing that self-
reported academic grades are accurate indicators of actual grades. Self-reported grades were
found to correlate strongly with actual grades and did not differ substantially in terms of spe-
cific discrepancy levels. We were further able to replicate that students do, on average, consis-
tently tend to over-report their grades. Our correlational and discrepancy findings were rather
consistent across grade levels and academic domains. Although our findings suggest that self-
reported grades in native language classes may be slightly less reliable than in other subjects,
we can nonetheless conclude that self-reported grades may be generally used as accurate indi-
cators of actual grades in educational studies.

Supporting information

S1 Data. Data used in the present study.
(SAV)

Acknowledgments

This research was supported by a grant from the Swiss National Science Foundation (SNSF) to
the second author (100014_131713/1).

Author Contributions
Conceptualization: Fabio Sticca, Thomas Goetz.
Data curation: Fabio Sticca.

Formal analysis: Fabio Sticca.

Funding acquisition: Thomas Goetz.
Methodology: Thomas Goetz.

Project administration: Thomas Goetz.

Writing - original draft: Fabio Sticca.

PLOS ONE | https://doi.org/10.1371/journal.pone.0187367 November 7,2017 11/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0187367.s001
https://doi.org/10.1371/journal.pone.0187367

@° PLOS | ONE

Accuracy of self-reported grades

Writing - review & editing: Fabio Sticca, Thomas Goetz, Madeleine Bieg, Nathan C. Hall,

Franz Eberle, Ludwig Haag.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22,

Kuncel NR, Credé M, Thomas LL. The validity of self-reported Grade Point Averages, class ranks, and
test scores: A meta-analysis and review of the literature. Rev Educ Res. 2005; 75: 63—82. https://doi.
org/10.3102/00346543075001063

Huang C. Self-concept and academic achievement: A meta-analysis of longitudinal relations. J Sch
Psychol. 2011; 49: 505-528. https://doi.org/10.1016/j.jsp.2011.07.001 PMID: 21930007

Pekrun R, Goetz T, Frenzel AC, Barchfeld P, Perry RP. Measuring emotions in students’ learning and
performance: The Achievement Emotions Questionnaire (AEQ). Contemp Educ Psychol. 2011; 36: 36—
48. https://doi.org/10.1016/j.cedpsych.2010.10.002

Sirin SR. Socioeconomic status and academic achievement: A meta-analytic review of research. Rev
Educ Res. 2005; 75: 417-453. https://doi.org/10.3102/00346543075003417

Baumeister RF, Vohs KD, Funder DC. Psychology as the science of self-reports and finger movements:
whatever happened to actual behavior? Perspect Psychol Sci. 2007; 2: 396—403. https://doi.org/10.
1111/j.1745-6916.2007.00051.x PMID: 26151975

Stone AA, Bachrach CA, Jobe JB, Kurtzman HS, Cain VS. The science of self-report: Implications for
research and practice. Mahwah, N.J.: Psychology Press; 1999.

Novick MR. The axioms and principal results of classical test theory. J Math Psychol. 1966; 3: 1-18.
https://doi.org/10.1016/0022-2496(66)90002-2

Dickhauser O, Plenter |. “Letztes Halbjahr stand ich zwei.” Z Fir Padagog Psychol. 2005; 19: 219-224.
https://doi.org/10.1024/1010-0652.19.4.219

Moller J, Streblow L, Pohimann B, Kéller O. An extension to the internal/external frame of reference
model to two verbal and numerical domains. Eur J Psychol Educ. 2006; 21: 467—-487. https://doi.org/10.
1007/BF03173515

Schneider R, Sparfeldt JR. Zur (Un-)Genauigkeit selbstberichteter Zensuren bei Grundschulkindern.
Psychol Erzieh Unterr. 2016; 63: 48-59. https://doi.org/10.2378/peu2016.art05d

Schwartz JA, Beaver KM. Making (up) the grade? Estimating the genetic and environmental influences
of discrepancies between self-reported grades and official GPA scores. J Youth Adolesc. 2014; 44:
1125-1138. https://doi.org/10.1007/s10964-014-0185-9 PMID: 25204837

Shaw EJ, Mattern KD. Examining the accuracy of self-reported high school grade point average. New
York, NY: College Board; 2009. Report No.: 09-05.

Talento-Miller E, Peyton J. Moderators of the accuracy of self-report Grade Point Average. McLean,
VA: Graduate Management Admission Council; 2006. Report No.: 06—10.

Feng X, Rost D. Selbstberichtete Zeugnisdaten: Weitere Evidenz fur ihre (partielle) Brauchbarkeit. Psy-
chol Erzieh Unterr. 2015; 62: 253—-264. https://doi.org/10.2378/peu2015.art19d

Cole JS, Gonyea RM. Accuracy of self-reported SAT and ACT test scores: Implications for research.
Res High Educ. 2010; 51: 305-319. https://doi.org/10.1007/s11162-009-9160-9

Mayer RE, Stull AT, Campbell J, Almeroth K, Bimber B, Chun D, et al. Overestimation bias in self-
reported SAT scores. Educ Psychol Rev. 2007; 19: 443-454.

Helmke A. Selbstvertrauen und schulische Leistungen. Géttingen: Hogrefe; 1992.

Sparfeldt JR, Buch SR, Rost DH, Lehmann G. Akkuratesse selbstberichteter Zensuren. Psychol Erzieh
Unterr. 2008; 55: 68—75.

Schmela M. Abiturienten erinnern sich an ihre alten Zeugnisnoten—Zur Qualitaet leistungsbezogener
autobiographischer Erinnerungen. Z Fiir Pa4dagog Psychol. 1993; 7: 47-58.

Merki KM, Ramseier E, Karlen Y. Reliability and validity analyses of a newly developed test to assess
learning strategy knowledge. J Cogn Educ Psychol. 2013; 12: 391-408. https://doi.org/10.1891/1945-
8959.12.3.391

Smeding A. Women in science, technology, engineering, and mathematics (STEM): An investigation of
their implicit gender stereotypes and stereotypes’ connectedness to math performance. Sex Roles.
2012; 67: 617-629. https://doi.org/10.1007/s11199-012-0209-4

Moller J, Retelsdorf J, Kéller O, Marsh HW. The reciprocal internal/external frame of reference model:
An integration of models of relations between academic achievement and self-concept. Am Educ Res
J. 2011;48: 1315—-1346. hitps://doi.org/10.3102/0002831211419649

PLOS ONE | https://doi.org/10.1371/journal.pone.0187367 November 7,2017 12/13


https://doi.org/10.3102/00346543075001063
https://doi.org/10.3102/00346543075001063
https://doi.org/10.1016/j.jsp.2011.07.001
http://www.ncbi.nlm.nih.gov/pubmed/21930007
https://doi.org/10.1016/j.cedpsych.2010.10.002
https://doi.org/10.3102/00346543075003417
https://doi.org/10.1111/j.1745-6916.2007.00051.x
https://doi.org/10.1111/j.1745-6916.2007.00051.x
http://www.ncbi.nlm.nih.gov/pubmed/26151975
https://doi.org/10.1016/0022-2496(66)90002-2
https://doi.org/10.1024/1010-0652.19.4.219
https://doi.org/10.1007/BF03173515
https://doi.org/10.1007/BF03173515
https://doi.org/10.2378/peu2016.art05d
https://doi.org/10.1007/s10964-014-0185-9
http://www.ncbi.nlm.nih.gov/pubmed/25204837
https://doi.org/10.2378/peu2015.art19d
https://doi.org/10.1007/s11162-009-9160-9
https://doi.org/10.1891/1945-8959.12.3.391
https://doi.org/10.1891/1945-8959.12.3.391
https://doi.org/10.1007/s11199-012-0209-4
https://doi.org/10.3102/0002831211419649
https://doi.org/10.1371/journal.pone.0187367

@° PLOS | ONE

Accuracy of self-reported grades

23.

24,

25.

26.
27.

28.

29.

30.

31.

32.

33.

Hedeker D, Gibbons RD. Application of random-effects pattern-mixture models for missing data in longi-
tudinal studies. Psychol Methods. 1997; 2: 64—78. https://doi.org/10.1037/1082-989X.2.1.64

Schafer JL. Multiple imputation: a primer. Stat Methods Med Res. 1999; 8: 3—15. https://doi.org/10.
1177/096228029900800102 PMID: 10347857

Bennett DA. How can | deal with missing data in my study? Aust N Z J Public Health. 2001; 25: 464—
469. PMID: 11688629

Muthén LK, Muthén BO. Mplus (Version 7). Los Angeles, CA: Muthén & Muthén; 2012.

Clayton N, Dunlap WP. Averaging correlation coefficients: Should Fisher’s z transformation be used? J
Appl Psychol. 1987; 72: 146—148. https://doi.org/10.1037/0021-9010.72.1.146

Goetz T, Frenzel AC, Pekrun R, Hall NC, Ludtke O. Between- and within-domain relations of students’
academic emotions. J Educ Psychol. 2007; 99: 715-733. https://doi.org/10.1037/0022-0663.99.4.715

Haag L, Gétz T. Mathe ist schwierig und Deutsch aktuell: Vergleichende Studie zur Charakterisierung
von Schulfdchern aus Schilersicht. Psychol Erzieh Unterr. 2012; 59: 32—46. https://doi.org/10.2378/
peu2012.art03d

Buckelew SP, Byrd N, Key CW, Thornton J, Merwin MM. lllusions of a good grade: Effort or luck?
Teach Psychol. 2013; 40: 134-138. https://doi.org/10.1177/0098628312475034

Robins RW, Beer JS. Positive illusions about the self: Short-term benefits and long-term costs. J Pers
Soc Psychol. 2001; 80: 340-352. https://doi.org/10.1037/0022-3514.80.2.340 PMID: 11220450

Uziel L. Impression management (“lie”) scales are associated with interpersonally oriented self-control,
not other-ceception. J Pers. 2014; 82: 200-212. https://doi.org/10.1111/jopy.12045 PMID: 23750550

Sticca F, Goetz T, Nett UE, Hubbard K, Haag L. Short- and long-term effects of over-reporting of grades
on academic self-concept and achievement. J Educ Psychol. 2017; 109: 842—-854. https://doi.org/10.
1037/edu0000174

PLOS ONE | https://doi.org/10.1371/journal.pone.0187367 November 7,2017 13/13


https://doi.org/10.1037/1082-989X.2.1.64
https://doi.org/10.1177/096228029900800102
https://doi.org/10.1177/096228029900800102
http://www.ncbi.nlm.nih.gov/pubmed/10347857
http://www.ncbi.nlm.nih.gov/pubmed/11688629
https://doi.org/10.1037/0021-9010.72.1.146
https://doi.org/10.1037/0022-0663.99.4.715
https://doi.org/10.2378/peu2012.art03d
https://doi.org/10.2378/peu2012.art03d
https://doi.org/10.1177/0098628312475034
https://doi.org/10.1037/0022-3514.80.2.340
http://www.ncbi.nlm.nih.gov/pubmed/11220450
https://doi.org/10.1111/jopy.12045
http://www.ncbi.nlm.nih.gov/pubmed/23750550
https://doi.org/10.1037/edu0000174
https://doi.org/10.1037/edu0000174
https://doi.org/10.1371/journal.pone.0187367

