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Abstract Self-efficacy describes people’s belief in their own
ability to perform the behaviors required to produce a desired
outcome. The purpose of this study was to examine the psy-
chometric properties of the Swedish version of the General
Self-Efficacy Scale (GSES) with an adolescent sample, using
Rasch analysis. The scale was examined with a focus on in-
variant functioning along the latent trait as well as across sam-
ple groups. The data were collected 2009 and 2010 among
3764 students aged between 13 and 15 years, in the 7% to
gth grade, in compulsory schools in the municipality of
Karlstad, Sweden. The item fit was acceptable, the categori-
zation of the items worked well and the scale worked
invariantly between years of investigations. Although the
GSES worked well as a whole, there was some evidence of
misfit indicating room for improvements. The targeting may
be improved by adding more questions of medium difficulty.
Also, further attention needs to be paid to the dimensionality
of'the GSES as well as to whether the psychometric properties
of GSES are affected by using more recent data.

Keywords Self-efficacy - Adolescents - Rasch analysis -
Psychometric - Sweden - General Self-Efficacy Scale

Introduction

The concept of self-efficacy was developed by Albert
Bandura in his social cognitive theory. Self-efficacy is defined
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as people’s belief in their ability to perform the behaviors
required to produce a desired outcome (Bandura 1977). The
concept of self-efficacy has been used in several research
areas, such as educational research (see Schunk 1991; Silver
et al. 2001; Usher and Pajares 2008; Zimmerman 2000), or-
ganizational research (see Chen et al. 2001), and social work
research (see Jackson and Huang 2000; Ramo et al. 2010;
Schmall 1994).

There are four sources of information that impact a
person’s self-efficacy: performance accomplishment, vi-
carious experience, verbal persuasion, and physiological
states (Bandura 1977). According to Bandura (1993,
1997), self-efficacy affect how people feel, think, moti-
vate themselves, and behave. It is hypothesized that peo-
ple with low self-efficacy for accomplishing a task may
refrain from performing the task at hand (Schunk 1991;
Bandura 1997). Low self-efficacy then becomes a vicious
circle: “Lack of faith in ability produces lack of action.
Lack of action contributes to more self-doubt. They be-
come doubtful of their own capabilities and are more
easily stressed and more frequently depressed than people
with high self-efficacy” (Singh and Udainiya 2009).
People with high self-efficacy for accomplishing a task
should readily attempt the task. Bandura (1977) also stat-
ed that these people work harder, and are more persistent
when difficulties arise, than people with low self-efficacy.
Self-efficacy differs conceptually from related motivation-
al constructs, such as outcome expectations (Zimmerman
2000), perceived control (Endler et al. 2001), self-
concept, or locus of control (Zimmerman 2000;
Pastorelli et al. 2001).

The theory originally stated that self-efficacy is
situation-specific (Bandura 1977), meaning that a person
could experience high self-efficacy in one situation and
low in another. As a result, a large number of
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domain-specific instruments measuring self-efficacy have
been developed, for example, a carcer decision-making
self-efficacy scale (Betz et al. 1996), a nursing
self-efficacy scale (Hagquist et al. 2009), and an alcohol
abstinence self-efficacy scale (DiClemente et al. 1994).
However, other researchers have proposed that self-
efficacy may be generalized (Schwarzer and Jerusalem
1995; Sherer et al. 1982; Eden 1988). As the most impor-
tant source of information that contributes to a person’s
self-efficacy is performance accomplishment, it has been
argued that an individual’s experience of failure or suc-
cess in different situations should result in a generalized
type of self-efficacy (Sherer et al. 1982). Even though
Bandura (1997) was against an ‘”all-purpose measure”,
he acknowledged that self-efficacy can be generalized
when commonalities are cognitively structured across
activities, for example, when tasks require similar sub-
skills or when the skills required to accomplish dissimilar
activities are acquired together. Bandura (1997) also de-
scribed “transforming experiences” that can strengthen a
person’s beliefs in other areas than where the success was
achieved. Several scales to measure general self-efficacy
exist within research; one was developed by Schwarzer
and Jerusalem (1995) and another by Sherer and
colleagues (1982), which in turn has a short version that
was developed by Chen and colleagues (Chen et al.
2001).

The General Self-Efficacy Scale (GSES), developed by
Schwarzer and Jerusalem (1995), has been translated into
31 different languages (see http://userpage.fu-berlin.
de/health/selfscal.htm). The scale has been
psychometrically tested in different populations and in
different cultures (e.g Scholz et al. 2002; Luszczynska
et al. 2005). Results show it to be a reliable, valid, and
unidimensional scale. However, most research testing the
psychometric properties of the scale have been based on
theories within the classical test theory paradigm; only
two studies have evaluated the psychometric properties
of the GSES using Rasch analysis, one with a sample of
adults with spinal cord injury (Peter et al. 2014) and the
other with morbidly obese adults (Bonsaksen et al. 2013).
Thus, neither of these studies used samples of adoles-
cents. The scale was in fact intended to be used with
adolescents as well as the general adult population
(Schwarzer and Jerusalem 1995). The way in which ado-
lescents develop and exercise their self-efficacy during
this transitional period can play a key role in setting the
course their life paths take (Bandura 2006). Studies have
shown that an adolescent’s self-efficacy affects their phys-
ical activity (Feltz and Magyar 2006), their risk-taking
behavior, and their health decisions (Schwarzer and
Luszczynska 2006). The Swedish version of the GSES
(Koskinen-Hagman et al. 1999) has been psychometrically
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evaluated based on classical test theory. The sample consisted
of people from the general population and people on sick
leave, aged 19 to 64 years. Results showed high internal con-
sistency (& =0.90), unidimensionality, and factor loadings
ranging between 0.64 and 0.80 (Love et al. 2012).

The purpose of the present study was to examine the
psychometric properties of the Swedish version of the
GSES with an adolescent sample. Since invariant com-
parisons of general self-efficacy between different sam-
ples are essential, we used the Rasch model, which has
invariance as an integral property. The Rasch model has
not previously been applied on general self-efficacy ad-
olescent data.

Methods
Material

The data for this study were collected as part of a school
prevention project in collaboration between the munici-
pality of Karlstad in Sweden and the Centre for Research
on Child and Adolescent Mental Health (CFBUPH) at
Karlstad University, Sweden. Data were collected about
social relations, classroom climate, bullying, and mental
health. The overall aim of the project was to promote
good mental health among children and adolescents.

Data Collection

The data in the present study were collected 2009 and 2010
among students aged between 13 and 15 years in the 7™ to 9™
grades in compulsory schools in the municipality of Karlstad.
The data collection was carried out by a research team at
CFBUPH. All students received both written and oral infor-
mation about the aim of the study, that their participation was
voluntary, and that they had the right to withdraw their partic-
ipation at any time. Due to the age of the children in the 7" and
8™ grades, written information was given to the parents, and
those who did not want their children to participate were asked
to notify the grade teacher. Eight out of nine compulsory
schools participated in the data collection in 2009. The ques-
tionnaire consisted of 109 questions, with the items about
general self-efficacy as number 58. The questionnaire for
2010 consisted of 116 questions, with the items about general
self-efficacy as number 63. By 2010, one of the compulsory
schools in the municipality had closed and that year all eight
of the remaining compulsory schools participated. Table 1
shows the number of participants and non-participants for
2009 and 2010.

Table 1 show that the proportion of the non-participants
decreased from 17.1% for 2009 to 9.7% for 2010. In both
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Table 1 Information about

participants in 2009 and 2010 Year Number of students Number of completed questionnaires Non-participants n (%)
2009 2010 2009 2010 2009 2010
Grade 7
Total 655 707 578 656 76 (11.6) 51(7.2)
Boys 330 348 291 322 39 (10.6) 26 (7.5)
Girls 325 359 287 331 38 (10.8) 28 (7.8)
Grade 8
Total 732 711 590 636 142 (19.4) 75 (10.5)
Boys 358 349 280 304 78 (19.6) 45 (12.9)
Girls 374 362 310 328 64 (16.0) 34 (9.4)
Grade 9
Total 753 802 578 712 175 (23.8) 90 (11.2)
Boys 383 386 297 325 65 (20.7) 61 (15.8)
Girls 370 416 282 382 73 (24.2) 34 (8.2)
Total 2140 2220 1760 2004 367 (17.1) 216 9.7)
Boys 1071 1083 868 953 203 (19.0) 132 (12.2)
Girls 1069 1136 879 1046 109 (10.2) 95 (8.4)

# Includes students from all but one compulsory school in the municipality of Karlstad in Sweden

years, a higher proportion of non-participants were found
in the higher grades.

Instrument

The GSES consists of ten items, see Appendix Table 6.
The responses to the items are summarized across respon-
dents, yielding a score between 10 and 40; higher scores
indicate higher self-efficacy. The Swedish version of the
GSES is the instrument investigated in this study. The
GSES was translated into Swedish in 1999 (Koskinen-
Hagman et al. 1999) and the adaptation followed a group
consensus model (personal communication with
Koskinen-Hagman Dec 5, 2015). Although, the process
of translation into Swedish has not been reported in any
papers, the general principles for the translation process
have previously been described, as part of a study inves-
tigating general self-efficacy as a universal construct, in
the following way: “The procedure included back trans-
lations and group discussions. Since the goal was to
achieve cultural-sensitive adaptations of the construct
rather than mere literal translations, the translators
acquired a thorough understanding of the general self-
efficacy construct” (Scholz et al. 2002). This description
corresponds to the group consensus model described by
the Swedish translator.

Analysis Using the Rasch Model

Rasch analysis can be used to examine whether responses to
individual items can be combined into a unidimensional

composite measure, enabling us to distinguish individuals at
the high and low levels of the latent trait (Andrich 1988). The
Rasch model estimates item and person parameters indepen-
dently of each other and places both parameter estimates on
the same latent variable, which offers opportunities to exam-
ine the targeting, in other words, the locations of the items
relative to the respondents. If the targeting is bad, the reliabil-
ity will be lower, which makes it hard to differentiate people
along the latent trait

Since invariance is an integral property of the Rasch model,
a test of fit between the data and the model is a test of whether
the instrument works invariantly or not. In the Rasch analysis,
the focus is on the operating characteristics of the items along
the whole continuum of a latent trait, not on a single summary
measure. Expected value curve (EVC), sometimes called Item
Characteristic Curves, are useful graphical tools for checking
the fit of the data to the Rasch model, complementing formal
test statistics. The EVC predicts the responses to the items as a
function of the items and the respondent’s locations on the
latent trait. These expected values are compared with the ob-
served values. If an item shows differential item functioning
(DIF), more than one EVC is required to predict the responses
to that item. This means that members of one group score
differently on an item than members of another group, given
the same location on the latent trait. In DIF analysis of an item
set, several items may show evidence of DIF, consisting of
real DIF items as well as artificial DIF items (Andrich and
Hagquist 2012, 2015). Real DIF is inherent to an item and
affects the person measures, while artificial DIF does not,
because it is an artifact of the procedure to identify DIF.
Since real DIF affects the person measurement and the
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comparisons between groups, different options to address real
DIF may be considered. One option is to simply remove the
real DIF item(s); another option is to take the DIF into account
based on principles of equating. While the first option will
decrease the reliability and person separation, the second will
not have any effect on the reliability and person separation.
Therefore, it is usually preferable to resolve an item instead of
removing it. Given that resolving an item, like removing an
item, may affect the validity, from that perspective resolving
DIF is only justified if the source of DIF can be shown to arise
from some source irrelevant to the variable being assessed and
therefore deemed dispensable.

The data may statistically fit the polytomous Rasch model
(Andrich 1978) although the response categories do not oper-
ate in the intended order. Such threats to measurement may
also be detected by the Rasch model thanks to its sensitivity to
the categorization of the items. Hence, the Rasch analysis may
facilitate decisions about the number of response categories
that would be optimal as well as the phrasing of the categories.

In the present study, the following issues were analyzed:

a. Person separation

b. Whether items cover the full range of ability levels of the
latent trait i.e. targeting

c.  Whether there is any threshold disordering

. Item fit

e. Differential item functioning (DIF) for gender, age, and
grade

f. Local dependency

The procedures for analyzing theses aspects are described
below. The analyses were conducted using the software pro-
gram RUMM 2030 (Andrich et al. 2012).

a. The person separation index (PSI) is the measure of reli-
ability employed in this study; it is analogous with
Cronbach’s alpha when the data is normally distributed
(Pallant and Tennant 2007).

b. Targeting for GSES was analyzed in the present study by
examining the person—item threshold distribution
(Tennant and Conaghan 2007).

c. Disordered thresholds occur when respondents cannot
discriminate between the response options. This could
reflect the phrasing of the response, or it could be
misinterpreted or confusing, or there could be too many
response options (Pallant and Tennant 2007). The order-
ing of the thresholds is therefore important.

d. The item fit can be examined in different ways: graphically
with the EVC and formally with fit residuals and chi-square
tests (Hagquist et al. 2009). A value between -2.5 and 2.5 is
considered acceptable for the fit residuals (Pallant and
Tennant 2007). The reported p-values are chi-square statistics
based on a comparison between the observed means and the
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expected values (Hagquist 2001) in equal-sized class inter-
vals of people (i.e. groups representing different ability levels)
along the latent trait. One thing to bear in mind is that a large
sample size always gives low p-values. With a large sample
size, the parameters are estimated with great precision, and
any misfit will be exposed (Andrich 1988). Therefore, even if
there are significant p-values indicating that the expected
values and the model do not fit, the items may be retained.
To reconcile the sensitivity of the formal test but still have the
advantage of the graphical representation, Andrich and Styles
(2010) suggest adjusting the sample size. The chi-square sta-
tistic is proportional to the sample size, and what happens in
practice according to Andrich and Styles (2010) is that the
chi-square statistic is multiplied by the new sample size di-
vided by N. For this reason, formal tests with an adjusted
sample size (n = 900) were performed in the present study.
In order to make invariant comparisons, a measurement in-
strument has to function the same way along the latent trait and
across the groups that are to be compared, for example be-
tween girls and boys, across age groups, across sampling
years, between cultures, and across countries (Andrich 1988;
Hagquist et al. 2009). Lack of invariance across groups is
referred to as DIF. We analyzed DIF graphically by the
EVCs and formally by analysis of variance (ANOVA).
There are two types of DIF: uniform and non-uniform.
Uniform DIF is when the EVCs for each group are parallel,
and non-uniform DIF means that the EVCs are non-parallel
(Andrich and Hagquist 2012). The groups of interest (person
factors) in this analysis are: grade (7™ 8% oro™), year (2009 or
2010) and gender (girl or boy). The ANOVA of standardized
residuals, shows main effects for class interval and a main
effect for person factors (uniform DIF), as well as an interac-
tion effect between class interval and person factors (non-uni-
form DIF). To distinguish between real and artificial DIF, the
item with the highest F-value must be identified. Andrich and
Hagquist (2012) suggest that you should resolve the item with
the highest F-value. Resolving an item means that an item is
split into the specific sample groups, for example, gender will
result in one item for girls and one item for boys, in which the
values for the excluded group are treated as missing. In the
present study, items were resolved for DIF starting with the
worst-fitting item; thereafter anew ANOVA was performed to
identify whether any additional items needed to be resolved.
Local independence refers to the idea that for the same
value of 3 (person parameter, that is, a person’s ability),
there is no further relationship between responses to any
pair of items (Marais and Andrich 2008). Correlations
between residuals may indicate local independence.
There are two different types of local dependency: one is
response dependency (Marais and Andrich 2008). It
means that the response that a person gives to one item
depends on the response that the same person gave to a
previous item. Evidence of response dependency was
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analyzed in the present study by identifying items with
residual correlations above 0.3 in the Person—item residual

correlation matrix. The second type of local dependency is
violation of unidimensionality, or what Marais and
Andrich (2008) refer to as trait dependence, which reflects

the presence of more than one trait. Unidimensionality is

Results

an important aspect of construct validity. Evidence of mul-

tidimensionality was analyzed in the present study by first

identifying positive or negative principal component load-

ings and then conducting t-tests of differences in person—
location values generated from these two subsets of items.
Although trait and response dependence are conceptually

Fig. 1 Fit residuals, p-values for
the chi-square tests (n =3272),
with significant p-values in bold,
and p-values for the chi-square
tests with an adjusted sample size
(n=900), both chi-square tests
with Bonferroni adjustment
(0.001). Also in the figure are the
EVCs for all ten items

different, they are hard to distinguish, both empirically and
in the literature (Marais and Andrich 2008).

Original Item Set (10 items)

Power of analysis of fit was “Excellent” on all tests conducted.
This indicates that the people are spread out throughout the
continuum, and not clustered around the same location.

ac—e< as~oavxm

3 2 T 1] 1 2 3 } 5 5
Person Locaton loptt)

sc—s< as~osvxm

“ 3 2 1 3 I s 5

7 2
Person Locsson floots)

a) 1. | can always manage to solve difficult problems

if | try hard enough.

b) 2. If someone opposes me, | can find the means
and ways to get what | want.

Fit Residual | _p original sample | p adj. sample Fit Residual | p original sample | p adj. sample
6.131 | 0.000* | 0.020 -1.676 | 0.001 | 0.590
- . - - -
> T BV e - BV
€ 3 e
5 20 / p 20 e ol
:., 10 . ‘f 0 //’

3 2 A 13 1 2 34 s 5
Person Locaton fopts)

1 2 R
Person Location flogts)

c) 3. ltis easy for me to stick to my aims and

accomplish my goals.

d) 4. | am confident that | could deal efficiently with
unexpected events.

Fit Residual | _p original sample | p adj. sample Fit Residual | p original sample | p adj. sample
9.699 | 0.000* | 0.003 0.190 | 0.000* | 0.184
= - = -
0 B 3 .
— EV — b4
. ¢
;o] P o]
; :
vl v ]
e
e) 5. Thanks to my resourcefulness, | know how to f) 6. | can remain calm when facing difficulties

handle unforeseen situations.

because | can rely on my coping abilities.

Fit Residual | p original sample | p adj. sample Fit Residual | p original sample [ p adj. sample
-4.450 | 0.007 | 0.720 -4.847 | 0.021 | 0.800
© )
0 . Skpe FPY— - . Sipe
- - P e B
H o H A
" / P
v / Vo
: : e

4 3 2 1 13

1 2 3 ‘ 5 5

3 2 1 1] 3 5 5

1 2 3
Pesson Locaton fopis)

7. | can solve most problems if | invest the

h) 8. When | am confronted with a problem, | can

necessary effort. usually find several solutions.
Fit Residual | _p original sample | p adj. sample Fit Residual | p original sample | p adj. sample
1.084 | 0.241 | 0.957 -7.193 | 0.000* | 0.186
w o e ET o
P Eov L Eov
€ - € <«
3 2 o FS s
: - : -
: < : el
v 10 v 10 e

3 2 1 13 Y] 3

1 2 3
Perton Locapeon foots)

1 2 IR 5
Person Location flogts)

i) 9.Iflamin trouble, | can usually think of a j)  10.1can usually handle whatever comes my way.
solution.
Fit Residual | _p original sample | p adj. sample Fit Residual | p original sample | __p adj. sample

-9.009 | 0.000* | 0.006

-7.186 | 0.000* | 0.319

@ Springer



708

Curr Psychol (2018) 37:703-715

Reliability, Targeting, and Threshold Ordering

The PSI value for all ten items was 0.8998 (Cronbach’s «
0.93788) with extremes and 0.8737 (Cronbach’s o 0.90001)
without extremes.

The person—item threshold distribution showed that the
mean location was 1.411 with a standard deviation of
2.241. Tt also showed that there were a lot of easier items
but there were no items covering the range from 0.5 to 1.5
logits. This was also where most people were located; i.e.
there were no items targeting these people. Furthermore
there were extreme values at both ends. There were no
questions covering locations over 4.25 logits or under -
3.25 logits. So no items targeted these people either. The
different means for the person factor subgroups differ
between -0.271 and +0.242 from the mean of the whole
sample. The means for the person factor grade were 1.497
for 7" grade, 1.394 for 8" grade, and 1.356 for 9™ grade,
means for the person factor year were 1.397 for 2009 and
1.424 for 2010, and means for the person factor gender
were 1.169 for girls and 1.685 for boys. This implies that
out of all the subgroups, the instrument was targeted best
for girls (1.169). Also, these values were interpreted as
showing that the boys as a group have higher self-
efficacy.

The analysis showed no disordered thresholds, which indi-
cates that the response format works well.

Item Fit — Test of Invariance at a General Level

Figure 1 shows the EVCs, along with results from formal tests
of item fit.

Figure 1 shows that two items (1 and 3) were
under-discriminating and five items (5, 6, 8, 9, and 10) were
over-discriminating. Negative residuals indicate over-
discrimination and positive residuals indicate under-
discrimination. The p-values for the items are less than 0.001
(Bonferroni adjustment) for all the items except items 2, 5, 6,

and 7. To reconcile the sensitivity of the formal test due to the
large sample size, the sample size was adjusted, in this case to
900; the p-values for the formal chi-square test with the adjusted
sample size can also be seen in Fig. 1. Using this adjusted
sample size, no items show evidence of statistical misfit.

Figure 1 g shows item 7, which has a good fit in both the
graphical and formal investigation. Figure 1c shows item 3, an
item that shows under-discrimination according to the fit re-
sidual. This indicates that students with low self-efficacy tend
to score too high on this particular item and students with high
self-efficacy tend to score too low, according to the Rasch
model. Figure le shows item 5, an item that shows
over-discrimination according to the fit residual. The opposite
pattern occurs here, this indicates that students with low
self-efficacy tend to score too low on this particular item and
students with high self-efficacy tend to score too high, accord-
ing to the Rasch model.

Even though the graphical representations in Fig. 1c and e
show a little over- and under-discrimination, the deviation
from the EVC is minor. These minor deviations also apply
for the EVC curves for the rest of the items shown in Fig. 1.

Table 2 shows the item location for each item, and the
spread of the item location values corresponds to the severity
of each item. Item 4 represents the most difficult item whereas
item 1 represents the easiest. Item 5 and 9 have almost the
same item location.

Differential Item Functioning — Test of Invariance at a Finer
Level

The groups of interest (person factors) in this analysis were:
grade (7", 81 or 9y, year (2009 or 2010), and gender (girl or
boy). Table 3 shows the results from the analysis concerning
the person factor gender. The analysis showed no
non-uniform DIF for that person factor. Table 3 also shows
that for the person factor gender, uniform DIF was found in
items 1, 2, 3, 4, and 6 when the sample size was intact. After

Table 2 Item location for all ten

items Item Location
1. I can always manage to solve difficult problems if I try hard enough -0,618
2. If someone opposes me, | can find the means and ways to get what [ want -0,527
3. It is easy for me to stick to my aims and accomplish my goals —0,083
4.1 am confident that I could deal efficiently with unexpected events 0,626
5. Thanks to my resourcefulness, I know how to handle unforeseen situations 0,146
6. I can remain calm when facing difficulties because I can rely on my coping abilities 0,275
7.1 can solve most problems if I invest the necessary effort 0,038
8. When I am confronted with a problem, I can usually find several solutions 0,133
9. If I am in trouble, I can usually think of a solution 0,141
10. I can usually handle whatever comes my way 0,130
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a) Before

[SE6]- 2 Leveis for Person Factor: gender

No. ICCs selected = 2

Fig. 2 EVC for item 6, I can remain calm when facing difficulties
because I can rely on my coping abilities. a) EVC before resolving the
item (the line with x represents the boys and the line with o represents the

the sample size was adjusted, only the DIF in item 6 remained
statistically significant.

Analyses showed (not shown in the table) that uniform
DIF was found in items 1, 5, and 9, for the person factor
grade. When the sample size was adjusted, DIF found in
those items was no longer statistically significant.
Analyses also showed (not shown in the table) that there
was no uniform or non-uniform DIF for the person factor
year, irrespective of sample size, which indicates that the
instrument works invariantly between years.

Local Independence

Looking at the residual correlation matrix, no correla-
tions above a value of 0.3 were found, which indicates
that there is no evidence, or only minor evidence, of
local independence in the form of response dependence.

Investigations of PC loadings revealed that there
might be a violation of unidimensionality, hence trait
dependence. The loadings suggest that item 1, 2, and 3
represented one dimension and items 4, 5, 6, 7, 8, 9, and
10 represented another dimension.

To investigate this further, a paired t-test was conduct-
ed, where one set contained items 1, 2, and 3, which had
a positive component—item residual, and the second set

Fig. 3 The Person—item
threshold distribution for all
participants (n = 3639)

PERSONS

<osecooe-m

girls); b) EVC after the item was resolved (here, the signs are reversed, so
o represents boys and x represents girls (n =3272))

contained items 4, 5, 6, 7, 8, 9, and 10, which had a
negative component—item residual. Analyses showed that
the person location values from the two subsets were
significantly different for 8.38%, thus exceeded the crit-
ical value of 5%, which may indicate trait dependence.

Revised Item Set (11 Items)

The following results describe the instrument after item 6
(I can remain calm when facing difficulties because I can
rely on my coping abilities) was resolved for gender. To
resolve an item in this case refers to splitting item 6 into
two items, one for girls and one for boys, so this set
includes 11 items.

Differential Item Functioning

To distinguish between real and artificial DIF, the item
with the highest F-value was identified. This meant that
item 6 for the person factor gender was resolved. Table 3
shows that the F-value for item 6 was 81.51663.

Figure 2 displays a graphical representation of a uni-
form DIF for item 6, for the person factor gender. The
curves for boys and girls deviated in a parallel way, as
seen in Fig. 2a. Irrespective of a boy’s or girl’s ability,

Person-ltem Threshold Distribution
(Grouping Set to Interval Length of 0,20 making 60 Groups)
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the boys tended to answer higher on this item than girls,
given the same location on the latent trait. The same
pattern appeared for item 4. The opposite pattern oc-
curred that girls tended to answer “higher” than boys
on items 1, 2, and 3.

After item 6 was resolved, no DIF was statistically
significant in either the person factor gender or grade
when the sample size was adjusted, as shown in Table 4.

Targeting

Figure 3 shows the person—item threshold distribution.
The number of people was 3639, and the mean location
was 1.393, with a standard deviation of 2.242.

The targeting of the instrument when item 6 was re-
solved compared to when the item set was intact does
not differ significantly. The revised set had a slightly
lower mean person location. There were a lot of easier
items but there were no items to cover the range from
0.5 to 1.5 logits. This was also where the figure shows
the most people; i.e. there were no items targeting these
people. Furthermore there were extreme values at both
ends. There were no questions to cover location values
over 4.25 logits or lower than -3.25 logits. So no items
target these people either.

Threshold Ordering

The analysis showed no disordered thresholds, which indi-
cates that the response format works well.

Comparison of Person Measures

To examine the effect of the DIF items on person mea-
surement, the mean values of the person—item threshold
distribution for boys and girls were compared before and
after the DIF for the person factor gender was resolved.
The results can be seen in Table 5. Also included in the
analysis and shown in Table 5 are the person measures if
item 6 is removed.

Table 4 shows that the differences between the mean
value for boys and girls in the original set, before any
item was resolved, was 0.516, and the difference be-
tween the mean value for boys and girls in the revised
11-item set, after item 6 was resolved, was 0.457. Given
that artificial DIF never affects the person measure, this
confirms that the DIF was real. Table 4 also shows that
the PSI value is slightly higher if item 6 is resolved
rather than removed from the item set.

Discussion

The purpose of this study was to examine the psycho-
metric properties of the Swedish version of the GSES
with an adolescent sample, using Rasch analysis. The
analysis of the fit residual for the GSES shows seven
items that are over- or under-discriminating, of which
five show statistically significant misfit. Given the large
sample size and the fact that even the smallest deviation
is detected, which in turn will result in fit residuals, the
graphical investigation of the EVC is important to judge
the magnitude of the misfit. In the items that show misfit
according to the formal test statistics, the observations
are located close to the EVC, indicating that the misfit
might be only minor. This hypothesis is confirmed when
an adjustment of the sample size is used as a heuristic
tool for the evaluation of an instrument. When the sam-
ple size is adjusted, the DIF is no longer statistically
significant for any of the items for grade and only one
item remains statistically significant for gender. But after
that item is resolved, no more DIF is found when the
sample size is adjusted. It is important to bear in mind
that, when adjusting the sample size, the parameters are
estimated with good precision but have less power to
detect misfit (Bergh 2014).

There are a few results that are quite similar between
the original 10-item set and the revised 11-item set. The
high PSI values, 0.8998 for the original set and 0.89963
for the revised set, indicate high reliability for the GSES.
As expected, the PSI is slightly higher if item 6 is

Table 5 Mean values of the

person—item threshold Boys, mean Girls, mean Boys - Girls, PSI

distribution for the GSES before (n 1726) (n 1891) mean

and after item 6 is resolved for the

person factor gender and when All items intact 1.685% (SD 2.44) 1169b (SD 2.00) 0.516 0.89983

item 6 is removed 1 DIF resolved 1.636° (SD 2.44) 1.1794(SD 2.01) 0.457 0.89963
Item 6 removed 1,665° (SD 2,40) 1,209 (SD 1,98) 0,456 0.89012

a-b=

difference between means before any items are resolved

&= (ifference between means after item 6 is resolved

= 4 . .
€= difference between means when item 6 is removed
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resolved rather than removed. In this study, the mean
location is 1.411 in the original set and 1.393 in the
revised set, indicating that the population has higher
self-efficacy than the instrument is supposed to capture.
The person—item distribution also shows that there are no
questions covering the range where the largest proportion
of people is located, so one improvement that can be
made to the instrument is to add items with medium
difficulty. This interpretation applies in both the original
and the revised set. Another result shared by the two
item sets concerns the response format, where the four
qualitative response options (Not true at all; Hardly true;
Moderately true; Exactly true) seem to work well.

The results presented may be discussed in relation to
previous concerns about the GSES and also in relation to
theoretical assumptions. The results reveal that there
might be a violation of unidimensionality; it might be a
trait dependence in the original 10-item set of the GSES,
in so far that items 1, 2, and 3 represent one dimension
and items 4, 5, 6, 7, 8, 9, and 10 represent another. The
former group contains aspects of how much a person
perseveres. The latter group of items covers the aspect
of self-efficacy that relates to new, surprising or unex-
pected situations. It seems unlikely that the questions
cover different dimensionalities, but rather that items in
the latter group are phrased more similarly. Indeed, trait
dependence is also found in items that are linked by
attributes such as common stimulus materials, common
item stems, common item structures, or common item
content (Marais and Andrich 2008). Other research
(Zhou 2015) has questioned the unidimensionality of
the 10-item version of GSES, talking about action
self-efficacy (items 1, 6, 7, 8, and 9), meaning
self-efficacy in a pre-intentional phase, and coping
self-efficacy (items 2, 3, 4, 5, and 10), meaning
self-efficacy in a post-intentional phase. Further analysis
(not shown in the paper) with five different samples (7™
grade, 8" grade, 9™ grade, girls and boys) all shows
evidence of items 1, 2, and 3 belonging to one dimen-
sion. All but one sample have had positive PC-loadings;
the 8" grade sample is the one sample where items 1, 2,
and 3 have negative PC loadings. What could these re-
sults imply for the usage of the instrument?

There may also be some concerns about the phrasing of
some items. In particular, item 6 seems to be problematic.
The phrasing of that statement in Swedish is a bit ambig-
uous. The back translation is, “Because of my own ability,
I feel calm even when I am facing difficulties”, which
does not explicitly specify coping, as in the English ver-
sion (“I can remain calm when facing difficulties because
I can rely on my coping abilities.”) There are a few as-
pects to consider when answering item 6. But this is also
the only item that directly taps information about the

aspect of physiological state that could impact a person’s
self-efficacy beliefs according to Bandura (1977). Another
item that might be a cause for concern regarding the trans-
lation is item 7, which does not capture a person’s belief
about their own internal resources as the English version
does. The back translation is, “Whatever happens, I'll
always manage” (compared to the English version, ”/
can solve most problems if I invest the necessary effort.”)
A person could interpret the Swedish item 7 in terms of
external resources, for example, having supportive family
or friends, enough money, or a place to live. Analysis,
when item 7 is removed (not included in the paper) was
performed showing results that did not considerably alter
the outcomes from the psychometric evaluation of the
GSES, indicating that item 7 was probably read in the
context of the other items. In other words, the students
interpreted item 7 to be about internal resources. Other
researchers (Bonsaksen et al. 2013) have also discussed
the content of item 2 (“If someone opposes me, I can find
the means and ways to get what I want”) as problematic,
as it is the only item to include an interpersonal aspect,
both in the English and translated versions (Norwegian
and Swedish). But this item might reflect another one of
the sources of information that impact a person’s
self-efficacy according to Bandura (1977), namely, verbal
persuasion. If someone opposes you, this could mean that
the person may perform some hostile actions or it could
be in the form of discouraging words. And this is the only
question that takes that aspect of information into
consideration.

In conclusion, our analyses show that the GSES works
reasonable well as a whole. Since the analyses are based
on a large data set even relatively small evidence of
misfit will appear to be statistically significant. There is
clearly room for improvements of GSES. The targeting
may for example be improved by adding more questions
of medium difficulty. Also, further attention needs to be
paid to the dimensionality of the GSES as well as to
whether the psychometric properties of GSES are affect-
ed by using more recent data.
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Appendix

Table 6 The Swedish version of the General Self-Efficacy Scale, English wording in italics

Tar helt avstand Not Tar delvis avstand
at all true

Instimmer helt
Exactly true

Instimmer delvis

Hardly true Moderately true

1 Jag lyckas alltid 16sa svéra problem om jag bara
anstranger mig tillrackligt.
1 can always manage to solve difficult problems if I try
hard enough.
2 Aven om nigon motarbetar mig hittar jag inda utviigar att
nd mina mal.
If someone opposes me, I can find the means and ways to
get what I want.
3 Jag har inga svarigheter att halla fast vid mina
maélsattningar och forverkliga mina mal.
1t is easy for me to stick to my aims and accomplish my
goals.
4 1 oviantade situationer vet jag alltid hur jag skall agera.
I am confident that I could deal efficiently with unexpected
events.
5 Till och med 6verraskande situationer tror jag mig klara av
bra.
Thanks to my resourcefulness, I know how to handle
unforeseen situations.
6 Tack vare min egen formaga kanner jag mig lugn dven nér
jag stills infor svarigheter.
1 can remain calm when facing difficulties because I can
rely on my coping abilities.
7  Vad som 4n hinder klarar jag mig alltid.
1 can solve most problems if I invest the necessary effort.
8  Vilket problem jag an stills infor kan jag hitta en 16sning.
When I am confronted with a problem, I can usually find
several solutions.
9  Om jag stills infor nya utmaningar vet jag hur jag skall ta
mig an dem.
If I am in trouble, I can usually think of a solution.
10 Nar problem uppstér kan jag vanligtvis hantera dem av
egen kraft.
1 can usually handle whatever comes my way.
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