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Abstract 47 

Most physical education intervention studies on the positive effect of sports on self-concept 48 

development have attempted to increase school children’s self-concept without taking the 49 

veridicality of the self-concept into account. The present study investigated whether a 10-50 

week intervention in physical education would lead to an increase not only in the general level 51 

of self-concept of endurance and self-concept of strength but also in its veridicality in those 52 

who had previously under- or overestimated their abilities. A total of 464 primary school 53 

children (246 boys, 218 girls, Mage = 11.9) either participated in the intervention or served as 54 

controls. The intervention group received an endurance and strength training during physical 55 

education lessons carried out with a consistent individualized teacher frame of reference 56 

(iTFR). Results showed that this specific intervention was associated with increases not only 57 

in the general level of self-concept but also in its veridicality in under- and overestimators. 58 

Results are discussed in terms of didactic methods to promote functional self-concepts in 59 

physical education. 60 

 61 

Key-words: physical self-concept, physical education (PE), veridicality, intervention 62 
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Promoting a functional physical self-concept in physical 78 

education: 79 

Evaluation of a ten-week intervention 80 

 81 

Introduction 82 

Throughout the world, the aims of physical education (PE) are twofold (Liukkonen and 83 

Auweele, 2007; Pühse and Gerber, 2005): the first aim is to increase school children’s basic 84 

motor skills and physical competencies as necessary prerequisites for later participation in 85 

physical activities (Weinberg and Gould, 2007). However, the debate on the legitimisation of 86 

compulsory PE places even more emphasis on a second aim of PE: its contribution to a 87 

positive personality development. The pupils’ self-concept (SC) is considered to play a central 88 

role in achieving this aim (Bailey, 2006; Vealey, 2002). Given the consistent empirical 89 

evidence of a bidirectional relationship between school children’s SC and their scholastic 90 

achievement (Marsh and O’Mara, 2008), research in the domain of physical activity and PE 91 

has focused on the physical SC (Biddle and Mutrie, 2008). As a consequence, most 92 

intervention studies in this field have simply tried to increase children’s SC, based on the 93 

notion that the higher the SC, the more adaptive it is (e.g. Annesi, 2007; Burgess et al., 2006; 94 

Calfas and Cooper, 1996; Goñi and Zulaika, 2000; Marsh and Peart, 1988). Besides this 95 

assumption of the functionality of a high SC, a second target that has to be focused on from 96 

both a pedagogical and a psychological point of view is the veridicality1 of the SC. 97 

Veridicality, which is the reality-relatedness of one’s self-perceptions (Helmke, 1992), is 98 

1 In a broad conceptual understanding, “veridicality” is defined as the extent to which a knowledge structure 
accurately reflects the information environment it represents (Walsh et al., 1988). Controversy over the accuracy 
of judgment led to the emergence of a specific research approach addressing the conditions and consequences of 
accurate (personality) judgments (Funder, 1995). One special case of such accurate judgment is self-judgment or 
self-appraisal. This transforms the subject into the object being judged. Helmkes’ (1992) narrow understanding 
of “veridicality” (which was used here) as “self-perception appropriate to reality” (p. 197, translated) thereby 
further narrows the concept from judgment research in order to restrict it to the act of self-perception. 
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considered to be a functional characteristic in numerous studies from different research areas. 99 

For example, it has been reported that an underestimation can have a negative influence on 100 

the motivational process (Weiss and Amorose, 2008) and lead to “inadequate task choices” 101 

(Harter, 1999), while an overestimation can lead to risky behaviour (Plumert, 1995) or 102 

alienation from important social interaction partners (Baumeister et al., 2003). Thus not only 103 

the level of the SC but also its veridicality should be considered in interventions promoting a 104 

functional SC. The present study used a quasi-experimental approach to positively influence 105 

both the level and the veridicality of school children’s physical SC in a 10-week intervention 106 

carried out during compulsory PE lessons. 107 

Self-concept: definition and structure 108 

At least since the time of William James (1890), the construct of SC has been an important 109 

and much discussed issue in psychology. A number of theorists and researchers have tried to 110 

define, describe and differentiate between terms used in various disciplines. In (educational) 111 

psychology, there is an abundance of terms in addition to SC such as “self-image”, “self-112 

perceptions”, “self-estimation”, “self-esteem” or “self-worth”, to name just a few. Whereas 113 

Bracken and Lamprecht (2003), for example, suggest using the terms SC, self-esteem or self-114 

image synonymously, Dusek and McIntyre (2003) treat these terms differently. From their 115 

point of view, SC refers to “the dimensions or categories along which we view the self” and 116 

self-esteem refers to “our evaluation or assessment of our self” (p. 290). However, following 117 

Marsh and O’Mara (2008), there is, despite minor differences, agreement on the definition of 118 

these constructs. Whereas SC, referring to personal characteristics, attributes and abilities, has 119 

been seen as the more descriptive, multidimensionally structured component of the self, the 120 

term “self-esteem” describes the unidimensional, more evaluative component. Because our 121 

focus is on the descriptive component or on the structure of the self, we follow Shavelson, 122 

Hubner and Stanton’s (1976) line of argument.  123 
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Shavelson et al. (1976) developed a hierarchically organized and multidimensionally 124 

structured model of the SC in which the “general self-concept” marks the apex of the 125 

pyramid. Moving from the top to the bottom, the term “self-concept” is reserved for 126 

judgments in discrete domains such as academic, social, emotional and physical domains, and 127 

thus refers to “domain-specific self-evaluations” (Harter, 2005, p. 612). These domains can be 128 

further differentiated until one reaches the lowest level containing perceptions of specific 129 

competencies or abilities in very specific contexts or situations. We use the terms “facets of 130 

self-concept” or “perceived competence” interchangeably to denote this lowest and most 131 

specific level of the SC. Whereas the top of the structure is assumed to be relatively stable 132 

over time, each level below the self is less stable and more open to change through external 133 

forces (Epstein, 1991; Harter, 1999; Shavelson and Bolus, 1982). Numerous studies have 134 

supported this specified multi-dimensional structure and shown that the SC cannot be grasped 135 

adequately if the aforementioned multidimensionality is not taken into consideration (e.g. Fox 136 

and Wilson, 2008; Hagger et al., 2003; Hattie, 1992; Marsh, 1990; Marsh and Craven, 1997; 137 

Welk and Eklund, 2005)  138 

The hierarchical structure, the direction of causality and the stability of global and 139 

specific dimensions are controversial issues (Kowalski et al., 2003; Marsh and Yeung, 1998) 140 

in which at least two models are compared with each other. Bottom-up models assume that 141 

changes in global SCs are caused by previous changes in specific dimensions or facets 142 

(Harter, 1999; Shavelson et al., 1976). Advocates of top-down models argue that the partial 143 

resistance to changes found for specific dimensions or facets can be explained by means of a 144 

kind of “buffer function” of the global SC (e.g. Brown, 1993). Although there has been no 145 

clear confirmation of the assumed higher stability of global dimensions compared with 146 

specific dimensions (Marsh and Hattie, 1996), there is growing evidence to suggest that 147 

specific SC dimensions or facets are related more closely to specific behaviour and are more 148 
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prone to be influenced by specific interventions than global SCs (Biddle et al., 2000; Marsh 149 

and Craven, 2006; O’Mara et al., 2006; Spence et al., 2005). 150 

The veridicality of the self-concept 151 

Two characteristics of SC are crucial in the course of development and in the prediction of an 152 

individual’s behaviour: first, a positively biased self-perception (i.e. level of SC) is related to 153 

many functional characteristics such as functional attributions, (sports or school) performance 154 

and job satisfaction (Judge and Bono, 2001; Marsh and Perry, 2005; Valentine et al., 2004; 155 

Weiner, 2005). Second, a realistic estimation of one’s abilities and skills (i.e. veridicality of 156 

SC) influences achievement motivation, adequate task choice and task performance 157 

(Försterling and Morgenstern, 2002; Harter, 2006; McFarlin et al., 1984) and may prevent 158 

inappropriate risk-taking behaviour (Plumert, 1995; Schwebel and Plumert, 1999). 159 

Weiss and Horn (1990), for instance, have shown how achievement characteristics 160 

differ in children with a tendency to over- or underestimate compared to those who assess 161 

themselves realistically. Difference scores were calculated on the basis of examinations of 162 

their perceived physical competence and their actual competence, and the children were 163 

divided into three groups: those who underestimated their skills (underestimators), those who 164 

assessed themselves realistically (realists) and those who overestimated themselves 165 

(overestimators). Results showed that girls who underestimated their skills had less challenge 166 

motivation, higher trait anxiety and higher external control perceptions than girls who 167 

assessed themselves realistically. Male underestimators differed from the overestimators and 168 

the realists with regard to control perceptions. Phillips and Zimmerman (1990) examined 169 

high-achieving students who strongly underestimated their school skills and found that 170 

students with this “illusion of incompetence” also had unrealistically low expectations of 171 

success and high evaluation anxiety. Moreover, those students rarely chose tasks of adequate 172 

difficulty. Harter (1985) has also underlined the problem of inadequate task choice in under- 173 

and overestimators. By matching the actual competence of middle school children with 174 
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teacher’s judgments, she identified three groups: children who overrated their competence, 175 

children who underrated their competence and children whose ratings corresponded with 176 

those of the teachers. In this study, both overraters and underraters chose easier tasks than the 177 

accurate raters. In accordance with Phillips and Zimmerman’s (1990) explanation, Harter 178 

(1985) argued that underraters were addicted to their illusion of incompetence, whereas 179 

overraters preferred less challenging tasks in order to avoid failure and to protect their inflated 180 

sense of competence. 181 

Even though the overestimation of one’s capabilities is considered to have a number of 182 

personal and interpersonal benefits (Taylor and Brown, 1988; Taylor et al., 2003), the limiting 183 

factors seem to predominate. Overestimation can lead to “non-productive persistence” 184 

(McFarlin et al., 1984), and the overestimation of one’s capabilities is often the cause of long-185 

term persistence in pursuing unattainable goals or trying to solve impossible tasks. This leads 186 

not only to poorer overall performance (Vancouver et al., 2002) but also to negative 187 

consequences for subjective well-being (Carver & Scheier, 1998) or even health (Solberg Nes 188 

et al., 2005). In contrast, a realistic assessment of one’s capabilities can lead to earlier goal 189 

disengagement and thus increase the personal resources – such as time and energy – available 190 

to pursue achievable goals (Wrosch et al., 2003). 191 

In social-psychological studies, strong overestimation is associated mostly with 192 

negative social consequences (Kim et al., 2010). Overestimators are, for instance, problematic 193 

interaction partners because they lack empathy, have high narcissism values and show a 194 

higher propensity towards violence (Baumeister et al., 2003; Bushman and Baumeister, 1998; 195 

Robins and Beer, 2001). Moreover, although overestimators enjoy high social acceptance in 196 

the short term, this shifts in the opposite direction in the long term (Anderson et al., 2006; 197 

Colvin et al., 1995; Paulhus, 1998).  198 

The consequences of overestimating abilities can be much more serious in the physical 199 

compared to other domains. Plumert (1995), for instance, found that children’s overestimation 200 
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of their physical abilities was often associated with accidental injuries. Moreover, 201 

preschoolers who overestimated their physical abilities, and additionally showed high values 202 

on “Extraversion” and low values on “Inhibitory Control”, had more unintentional injuries 203 

than all other children (Schwebel and Plumert, 1999). Because assuring children’s safety and 204 

health is of major importance not only for parents but also for developmental psychologists 205 

and educators, a veridical estimation of one’s own physical abilities has to be one aim of PE 206 

and thus also of any interventions in PE settings. Hence, it can be assumed that in a 207 

pedagogical and motivational context such as PE, both the level and the veridicality of the 208 

perceived competence are of fundamental importance. 209 

Frame-of-reference effects 210 

The literature reveals two major groups of factors that influence an individual’s SC. First, an 211 

individual’s performance has both a strong and bidirectional impact (Marsh and Craven, 212 

2006; Marsh and Martin, 2011). Second and going beyond the individual, characteristics of 213 

the context in which performance is achieved exert a substantial influence on the level and the 214 

veridicality of self-evaluations (Weiss and Amorose, 2008). More specifically, the level of 215 

performance within the peer group and the resulting social comparisons (e.g. the big-fish-216 

little-pond effect, BFLPE, Marsh and Hau, 2003) along with, particularly in educational 217 

settings, characteristics of the teacher’s behaviour (e.g. teacher-initiated motivational climate) 218 

influence children’s self-perceptions, goal orientations and achievement-related cognitions 219 

(Ames, 1992; Morgan et al., 2005; Papaioannou et al., 2004). 220 

Empirical support for the BFLPE comes from numerous studies conducted with 221 

different samples. Negative effects on SC have been found for students in gifted and talented 222 

programs (Marsh et al., 1995; Zeidner and Schleyer, 1999), for students with mild intellectual 223 

disabilities (Tracey et al., 2003) as well as for “normal” students (Craven et al., 2000; Lüdtke 224 

et al., 2005; Marsh et al., 2007). Although less attention has been paid to the physical SC, 225 
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similar findings have been observed in sports (Chanal et al., 2005; Marsh and Perry, 2005) 226 

and in PE (Margas et al., 2006).  227 

Although it is impossible (as well as undesirable) to equalize each school child’s level 228 

of performance when planning interventions in PE, one can target the teacher’s behaviour and 229 

modify it to fit the specific goals of an intervention. Research has revealed circumscribed 230 

educational properties that yield positive effects on the level and veridicality of pupils’ SC: 231 

avoiding a highly competitive environment that encourages the social comparison processes 232 

underlying the BFLPE (Marsh and Peart, 1988), providing students with feedback in relation 233 

to criterion reference standards and feedback on their personal improvement over time 234 

(Rheinberg and Krug, 2005) and valuing the unique accomplishments of each individual pupil 235 

(Marsh and Craven, 2002). It is striking to see how strongly these guidelines for good 236 

instruction correspond to a large extent with the guidelines known as “individualized teacher 237 

frame of reference” (iTFR, Lüdtke et al., 2005; see related work by Ames, 1992, Covington, 238 

2000) in German-speaking countries. 239 

The concept of TFR was introduced mainly by Rheinberg (1980). Drawing on 240 

empirical studies, he noted that teachers differ in their use of reference norms. On the one 241 

hand, some compare the performance of a student with those of other students. These teachers 242 

use a social reference standard. On the other hand, others assess a student’s performance by 243 

comparing it with previous performances by the same student. These teachers use an 244 

individual reference standard. The central characteristic of instruction based on an iTFR is the 245 

way it takes the individual learning progress of each student into consideration when 246 

assessing performances. It is assumed that this minimizes the negative effects of social 247 

comparison processes, especially for low achieving students, and that this leads to an 248 

improvement in the students’ SC, interest, motivation and even performance. 249 

Indeed, numerous studies have pointed to the positive effects of the iTFR on the 250 

aforementioned constructs (Heckhausen, 1991). Krug and Lecybyl (2005), for instance, 251 
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showed that in classes held by teachers with an iTFR, the students’ interest increased 252 

constantly during the investigation phase, whereas in socially oriented classes, it remained on 253 

the same level. Moreover, the assessment of the teacher–student relationship was generally 254 

more positive in the iTFR classes. The students’ cooperation and their preparation for lessons, 255 

as well as participation and performance, especially of the weaker and stronger students, 256 

increased continuously towards the end of the intervention. 257 

Sport-specific studies have come to the same conclusions. Krug, Mrazek and Schmidt 258 

(1980) modified the teacher’s attitude towards an iTFR in order to achieve motivational 259 

effects in the students. They conducted a study in PE with fifth-grade pupils. The teacher’s 260 

encouragement and feedback was based on the iTFR. At the end of the intervention phase, 261 

their test group had higher values on hope of success than controls. Krug and Kuhlmann 262 

(2005) also examined the motivational effects of the iTFR in PE and found that their fifth-263 

grade pupils gradually set themselves higher goals. In addition, they wanted to exert 264 

themselves more often and most of them achieved their goals. The fear of failure decreased 265 

significantly during the nine-week intervention phase.  266 

However, attention is focused not only on the demonstrated effects of the iTFR on 267 

motivational constructs but also on the direct influence of the iTFR on SC. Since there are no 268 

studies on the direct effect of the iTRF on the SC in PE, other school subjects are considered: 269 

In their two-year longitudinal study, Rheinberg and Peter (1982) found evidence to suggest 270 

that the iTFR has a positive effect on the SC of fifth- to eighth-grade students. In a more 271 

recent longitudinal study of 2150 seventh- to eighth-grade students, Lüdtke et al. (2005) found 272 

a connection between the iTFR and the students’ mathematical SC: The more teachers 273 

oriented themselves towards the iTFR, the higher the SCs of their students. This means that in 274 

classes with a high iTFR, the students’ subject-specific SC develops more favourably than in 275 

classes with a low iTFR. The results of the aforementioned studies (cf. Rheinberg & Krug, 276 
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2005, for an overview) show that an iTFR can have a positive effect on children’s SC and 277 

their motivational, affective and achievement-related cognitions. 278 

The present study 279 

Drawing on the different lines of evidence outlined above, the present study evaluated the 280 

effects of a 10-week intervention implemented within the context of compulsory PE lessons. 281 

The analysis of the possible effects of an intervention was based on the recommendation to 282 

use domain-specific SCs, rather than expecting effects in more global SC dimensions (e.g. 283 

O’Mara et al., 2006; Spence et al., 2005). This was implemented by defining as targets two 284 

specific facets of the SC which are located at the very bottom of the hierarchically structured, 285 

multi-dimensional model of the SC (Shavelson et al., 1976), namely the SC of endurance and 286 

the SC of strength (Stiller et al., 2004). An intervention was used which considered these two 287 

areas and which consisted of ten weeks of systematic endurance and strength training, in order 288 

to address the two facets specifically. Due to the fact that not only content has an effect on SC 289 

but also teaching style (Marsh and Peart, 1988; Lüdtke et al., 2005), iTFR was used during the 290 

entire intervention. This should impede the use of social comparison information and thus 291 

have a positive effect on the specific facets of the SC.  292 

The three guiding research hypotheses were the following: A PE intervention which 293 

points out the individual learning progress to the students by means of endurance and strength 294 

training and an iTFR, will raise the SC of endurance and the SC of strength (Hypothesis 1). 295 

The intervention should not only have an effect on the level of the SC of the facets addressed, 296 

but also on their veridicality. It is thus assumed that after the intervention, the students will be 297 

able to assess themselves more accurately than before the intervention. The respective 298 

differential hypothesis is the following: While the veridicality of the overestimators’ and 299 

underestimators’ SC of endurance and SC of strength increases, it remains on the same level 300 

for the realists (Hypothesis 2). Based on a bottom-up model of SC (Shavelson et al., 1976), 301 

which postulates that global SCs are more stable over time than domain-specific SC 302 
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dimensions, it is assumed that the same intervention will have no effects on the general SC 303 

(Hypothesis 3). 304 

Method 305 

Design 306 

The present paper deals with part of the question raised in BISS (the Bernese Intervention 307 

Study on School Sport), a quasi-experimental longitudinal study aimed at analysing the 308 

effects of PE lessons on the SC of fifth grade students (Conzelmann, Schmidt and 309 

Valkanover, 2011). Three interventions were developed, which were based on changes in the 310 

three non-academic SC dimensions (Shavelson et al., 1976). While the intervention “play” is 311 

expected to influence the social SC positively, the intervention “venture” should have a 312 

positive effect on the emotional, and the intervention “performance” on the physical SC. Over 313 

the course of half a school year, two ten-week treatment phases were conducted. Each 314 

intervention phase was preceded and followed by a measurement point (T1, T2, T3) for data 315 

collection (classical comparison group pre-test/post-test design). 17 intervention classes went 316 

through the treatment phases in a different order. With three different treatment programmes, 317 

there are six possible permutations (performance-play, performance-venture, play-318 

performance, play-venture, venture-performance, venture-play), each of which was used in 319 

two or three classes. The control group (6 classes) had normal PE lessons without 320 

psychological treatment during the entire intervention phase. Each of the measurements 321 

included a questionnaire survey of the SC and sports motor tests. This paper deals with the 322 

intervention “performance”, which is expected to have a positive effect on the SC of 323 

endurance and SC of strength. 324 

Sample 325 

A total of 464 primary school children (47% female) from 23 schools in urban and rural areas 326 

of Switzerland participated in the study. The intervention group (n = 246; 126 boys, 120 girls; 327 
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Mage = 11.9, SD = .56) includes those students who underwent the performance intervention 328 

either in the first or the second treatment phase. Mixing participants who completed the 329 

treatment program in different orders seems acceptable since no carry-over effects (Lewis-330 

Beck et al., 2004) are observed: The difference in the difference scores (MT2-T1 minus MT3-T2) 331 

between these two groups is not significant either for the SC of endurance (t(244) = -.26, p = 332 

.796, d = .001) or for the SC of strength (t(244) = -.54, p = .589, d = .066). The control group 333 

(n = 218; 120 boys, 98 girls; Mage = 12.0, SD = .53) includes those students who underwent a 334 

different or no psychological treatment programme. The two groups do not differ with regard 335 

to age (χ2 = 4.05, d.f. = 3, p = .256, Cramer’s V = .11), sex (χ2 = .59, d.f. = 1, p = .444, 336 

Cramer’s V = .04) or social background (“Family Affluence Scale”, Currie et al., 1997; χ2 = 337 

5.59, d.f. = 8, p = .693, Cramer’s V = .14). There was some loss of data due to sick leave, 338 

non-participation in the sports motor tests because of injury or incomplete questionnaires. The 339 

percentage of pupils with incomplete values was 4.7% at pre-test and 8.8% at post-test. The 340 

resulting missing values were augmented with the help of the method of multiple imputation - 341 

which is briefly described in the Data Analysis section - so that it was possible to work with a 342 

complete set of data. 343 

The teacher sample consisted of 23 individuals, with a higher proportion of women 344 

(60.9 %) than men. This approximately matches the unequal gender distribution in pedagogic 345 

professions. The teachers’ mean age at the first measurement was M = 33.83 years (SD = 346 

9.02). Their professional experience ranged from 1.5 to 29 years with a mean of M = 11.02 347 

years (SD = 7.94). The two groups do not differ with regard to sex (χ2 = .35, d.f. = 1, p = .552, 348 

Cramer’s V = .12), age (χ2 = 15.99, d.f. = 16, p = .454, Cramer’s V = .83) or professional 349 

experience (χ2 = 14.65, d.f. = 14, p = .402, Cramer’s V = .79). 350 
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Measures 351 

Perceived physical competence 352 

The physical SC was measured using the two 6-item subscales “endurance” and “strength” 353 

from the Physische Selbstkonzept-Skalen [Physical self-concept scales] (PSK; Stiller et al., 354 

2004). This instrument was derived from a former version of the Physical Self-Description 355 

Questionnaire (PSDQ; Marsh et al., 1994). An example of an endurance item is “I can run a 356 

long way without stopping”. An example of a strength item is “I would do well in a test that 357 

measures strength”. All items were rated on a 4-point scale ranging from 1 (strongly disagree) 358 

to 4 (strongly agree). Cronbach’s alpha ranged from .85 to .88, thus showing high internal 359 

consistency. 360 

Actual physical competence 361 

The children’s endurance performance was assessed with the Multistage 20 Meter Shuttle 362 

Run Test (Léger et al., 1988). Subjects have to run back and forth on a 20 m course and touch 363 

the 20 m line with their foot, and at the same time, a sound signal is emitted from a pre-364 

recorded tape. The frequency of the sound signal increases by 0.5 km/h every minute, starting 365 

with a speed of 8.5 km/h. The test ends when subjects fail to reach the line before the signal 366 

twice in a row. The test item score is the time achieved in seconds. The test-retest reliability 367 

coefficient was .80 in our sample, as compared with .89 for boys and girls aged 8–19 years 368 

(Léger et al., 1988). Further evidence on its reliability and validity has been provided by Liu 369 

et al. (1992) and McVeigh et al. (1995). 370 

The actual maximal strength of the upper extremities was assessed using a shot-put 371 

performance test. While sitting on a bench with a height of 38 cm, the pupils had to push a 372 

medicine ball (weighing 2 kg) as far as possible using both hands (Bös and Wohlmann, 1987). 373 

Their feet were parallel to each other, their shoulders were pressed against a wall and they 374 

held the ball in front of their chest. The test item score (best of two tries) was the distance 375 
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achieved in meters. Validity and reliability have already been demonstrated (Wyss et al., 376 

2007) and the test-retest reliability coefficient was .81 in our sample. 377 

Veridicality of perceived physical competence 378 

In order to form the veridicality variable, it is first necessary to know the students’ main 379 

reference group. Whether students compare themselves mainly with all students of the same 380 

age, with students of the same sex or with students in the same class can, according to Marsh 381 

(1993), be assessed by means of three correlation calculations. Therefore the two variables 382 

needed to depict veridicality must be z-standardized to (a) the class, (b) the specific sex and 383 

(c) the total sample. It can then be assumed that the students orient themselves towards the 384 

reference group that proves to have the highest correlation values. Results of these 385 

calculations showed that participants evaluated their performance of endurance (strength in 386 

parenthesis) most strongly within their class (r = .59 (.34), .48 (.26), and .54 (.31), for the 387 

class, same-sex peers, and the entire sample, respectively). Therefore, all variables were z-388 

standardized by class. Veridicality was determined by calculating difference scores between 389 

the SC values (perceived endurance) and actual endurance. To analyse the differential 390 

hypothesis, children were divided into three groups which differed in terms of the veridicality 391 

of their SC: those with values of z < -1 (nEndurance = 64, nStrength = 87) were labelled 392 

underestimators; those with values of z = -1 to 1 (nEndurance = 341, nStrength = 292), as realists; 393 

and those with values of z > 1 (nEndurance = 59, nStrength = 85), as overestimators. 394 

General self-concept 395 

In order to measure general self-concept, the German version of the Rosenberg Self-Esteem 396 

Scale (Rosenberg, 1965) was used (von Collani and Herzberg, 2003). The short form of the 397 

scale consists of 5 items, one example of which is: “I feel that I have a number of good 398 

qualities”. All items were rated on a 4-point scale ranging from 1 (strongly disagree) to 4 399 

(strongly agree). Cronbach’s alpha ranged from .74 to .84. 400 
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Individualized teacher frame of reference  401 

Intervention integrity (i.e., the degree to which interventions are implemented as planned; 402 

Dane and Schneider, 1998) was checked through students’ perceptions of the teachers’ frame 403 

of reference (Schwarzer and Jerusalem, 1999). This adapted scale was used to ask pupils to 404 

what extent their teacher applied an iTFR in her or his PE instruction. The short version used 405 

here contained three items such as “Our PE teacher particularly praises pupils when they 406 

perform better than they did before”. All items were rated on a 4-point scale ranging from 1 407 

(strongly disagree) to 4 (strongly agree). Cronbach’s alpha ranged from .73 to .77. 408 

Procedure 409 

The study was carried out in cooperation with schools in or around the city of Bern, 410 

Switzerland. The first step was to inform the canton and city authorities about our research 411 

plans and obtain formal permission to approach school principals. The second step was to 412 

write to all school principals in and around the city informing them about the goals of the 413 

project, the assessment methods and the time plan. After receiving their principals’ 414 

permission, 23 interested 5th-grade teachers were contacted, who agreed to commit 415 

themselves to participating in the project.  416 

Even though it was not possible to completely exclude, hold constant and randomize 417 

confounding variables (as is the standard in laboratory experiments), participants were 418 

matched on known socio-economic confounds (social background, urban vs. rural) in order to 419 

form homogeneous research groups. 420 

Pre-test data were collected during two consecutive school lessons. During the first 421 

lesson, the children completed the questionnaire; in the second lesson, they carried out the 422 

endurance and strength tests in the gym. The same consecutive procedure was also used for 423 

the post-test after the intervention. Parents gave their informed consent prior to the study. 424 
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Intervention 425 

The intervention was carried out by the teachers of the intervention group in two out of the 426 

three compulsory PE lessons per week over a period of 10 weeks. Hence, the entire 427 

intervention extended over twenty 45-minute lessons. Teachers previously completed a half-428 

day training programme instructing them in the basic principles, aims and purposes of the 429 

intervention programme and demonstrating the specific contents with special teaching 430 

materials. In order to increase the chances of implementing the strategies learned during 431 

training, the following framework conditions were implemented on the basis of previous 432 

research findings (McCoy and Reynolds, 1998; Paul and Volk, 2002; Yamnill and McLean, 433 

2001): Firstly, the content taught during teacher training was based on existing teaching 434 

material that was well known to the teachers. Secondly, concrete contents were demonstrated 435 

directly on the basis of teaching material which was handed out to the teachers after the 436 

training. Thirdly, the theory was of strong practical relevance and based on case studies. 437 

Finally, the teachers were supported on the phone during the entire intervention period in 438 

order to eliminate any uncertainties that arose. The phone calls took place twice during each 439 

intervention period. The questions raised by the teachers were primarily ones of 440 

comprehension concerning the teaching materials supplied to them, all of which were 441 

satisfactorily answered. 442 

The intervention programme was characterized by two features, namely content and 443 

method. Endurance and strength were chosen because other studies have shown that the 444 

training of these two components had the biggest effect on the specific facets of the SC (e.g. 445 

Biddle et al., 2000; Spence et al., 2005). While the endurance training aimed at improving 446 

participants’ running performance, the strength training mainly focused on the upper 447 

extremities. To guarantee an age-appropriate training, playful forms of running exercises 448 

(with music) and strength training were used to improve the endurance and the strength 449 

performance. With regard to method, the intervention was based on the iTFR, with teachers 450 
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receiving didactic method guidelines focusing on five central sources for children’s positive 451 

self-evaluations: (a) making children aware of their own behaviour and performance (self-452 

perceptions) by documenting performance progress explicitly in a specially designed sports 453 

booklet, by asking questions that encourage self-reflection and by providing opportunities for 454 

self-observation (Bem, 1972); (b) giving children direct, frequent and positive feedback (e.g. 455 

by means of positive feedback during motivational challenges) (Mouratidis et al., 2010); (c) 456 

establishing a fear-free atmosphere to increase the children’s mutual social acceptance and 457 

reduce indirect negative feedback from peers; (d) giving the children the chance to pursue 458 

self-chosen goals, thereby making it possible to collect the ideational self-information that 459 

forms the critical basis for the actual self-image (e.g. “possible selves”; Markus and Nurius, 460 

1986); and (e) avoiding upward social comparisons when giving personal feedback (Suls et 461 

al., 2002) while accepting that social comparison processes cannot be avoided or inhibited 462 

completely. This complete set of didactic methods was implemented in order to minimize the 463 

BFLPE and to maximize the children’s perception of their personal improvements over time. 464 

Teachers in the control group continued to teach according to the national curriculum 465 

for PE (Federal Agency of Sport, 1997). Every week, they had to document the contents and 466 

goals of their teaching in a table. These tables showed that they carried out their usual PE 467 

without any major changes. 468 

Data analyses 469 

All the analyses were carried out using the program IBM SPSS Statistics 19.  470 

 In order to determine the effect of the intervention on the pupils’ SC, methods for the 471 

analysis of variance (with repeated measurement) were used, as is usual in such quasi-472 

experimental designs. Since the hypotheses were worded directionally, a one-sided test was 473 

used. A significance level of .05 was used for all tests. In order to estimate the effect size, 474 

η2
time = (SStime)/(SStime + SStotal), η2

group = (SSgroup)/(SSgroup + SStotal), and η2
time x group = (SS 475 

time x group)/(SS time x group + SStotal) were quoted in the ANOVAs, whereby η2 = .0099 represents 476 
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a small effect, η2 = .0588 a moderate and η2 = .1379 a large effect (Cohen, 1988). For the t-477 

tests, Cohen’s d = (mean difference)/(standard deviation) was calculated, whereby d = .2 478 

represents a small, d = .5 represents a moderate and d = .8 represents a large effect (Cohen, 479 

1992). 480 

 Missing values can lead to unwanted distortions in statistical analyses. Our aim was 481 

therefore to remove missing values. Two different approaches are generally available for this: 482 

case deletion or imputation procedures (Graham, 2009). Case deletion procedures are only 483 

permissible, (a) if there are few missing values (roughly speaking less than 5 % of the overall 484 

number of cases) and (b) if the values can be considered to be missing completely at random 485 

(MCAR; Schafer and Graham, 2002). In the present study, 8.8% of cases displayed missing 486 

values at the post test, and the MCAR test according to Little proved significant (χ2 = 530.38, 487 

d.f. = 465, p = .019), so the missing values were imputed using multiple imputation (MI). The 488 

process of MI comprises three separate steps (Rubin, 1987). In the first step, several 489 

replacements are carried out for each missing value, taking into account the information 490 

available from the data set, leading to complete sets of data. In the second step, each of these 491 

complete sets of data is then analysed using standard methods (e.g. ANOVA). In the final 492 

step, the results of the separately conducted analyses are combined, taking into account the 493 

uncertainty of the imputation process. This means that in MI the imputation model (first step) 494 

is kept separate from the analysis model (second step) and the statistical inference (third step) 495 

is carried out separately from the statistical analysis. In the present study, m = 10 imputations 496 

were carried out, in line with Acock’s recommendation (2004). The maximum number of 497 

iterations was set at k = 10, so that for each imputation the Markov Chain Monte Carlo 498 

(MCMC) algorithm was performed ten times. In addition, all variables were defined both as 499 

predictors and as imputation variables in the complete conditional specification.  500 
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Results 501 

Preliminary analyses 502 

Table 1 presents the descriptive statistics for the study variables and the results of the 503 

preliminary analyses. All dependent variables were normally distributed with skewness values 504 

of -.09 to .58 and kurtosis values of -1.09 to 1.55. Independent t tests showed that none of the 505 

dependent variables differed between the intervention and the control group at pre-test (ps > 506 

.20). All dependent variables except the iTFR revealed significant gender differences with 507 

small to medium effect sizes (ds = .26 – .64). Because the inclusion of gender as an additional 508 

factor did not lead to significant interaction effects, it is not reported here. 509 

[Table 1] 510 

Whether teachers in the intervention group really implemented the intervention programme 511 

was tested by means of a mixed ANOVA in which the students’ perception of their teachers’ 512 

frames of reference (individualized TFR) was treated as a dependent variable, with the group 513 

(intervention vs. control) as the between-subject factor and time (pre- vs. post-test) as the 514 

within-subject factor. There was no main effect of either time, F(1, 462) = 2.00, p = .157, η2 = 515 

.004, or group, F(1, 462) = .43, p = .513, η2 = .001, but a significant interaction between the 516 

two, F(1, 462) = 2.76, p = .048, η2 = .006, suggesting that teachers in the intervention group 517 

used an increased iTFR during the intervention time. 518 

Before testing the three main hypotheses, a mixed ANOVA was conducted with the 519 

group (intervention vs. control) as the between-subject factor and time (pre- vs. post-test) as 520 

the within-subject factor, to test whether the intervention was associated with an increase in 521 

the actual endurance and the actual strength. The left side of Figure 1 shows that actual 522 

endurance increased to the same extent in both the intervention and the control group. There 523 

was a significant main effect of time, F(1, 462) = 91.35, p < .0005, η2 = .165, but not of 524 

group, F(1, 462) = .16, p = .689, η2 = .000. Because there was no significant interaction 525 
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between time and group, F(1, 462) = .04, p = .834, η2 = .000, it can be concluded that the 526 

intervention had no specific impact on children’s actual endurance. The right-hand side of 527 

Figure 1 shows a similar but moderate pattern for the actual strength: There was a significant 528 

main effect of time, F(1, 462) = 5.60, p = .018, η2 = .012, but not of group, F(1, 462) = .25, p 529 

= .619, η2 = .001. With no significant interaction between time and group, F(1, 462) = .42, p = 530 

.519, η2 = .001, it could be deduced that the intervention had no effect on children’s actual 531 

strength either.  532 

[Figure 1] 533 

Primary analyses 534 

The next step in the analyses explored whether there was a specific effect on the SC of 535 

endurance and the SC of strength (Hypothesis 1). While the SC of endurance and the SC of 536 

strength respectively were treated as dependent variables, the group (intervention vs. control) 537 

was treated as a between-subject factor and time (pre vs. post) as a within-subject factor. The 538 

left side of Figure 2 shows that the intervention was associated with an increase in the SC of 539 

endurance. There was a significant main effect of time, F(1, 462) = 9.16, p = .003, η2 = .019, 540 

but not of the group, F(1, 462) = .23, p = .629, η2 = .001. Importantly, there was a significant 541 

interaction between time and group: the SC of endurance increased more strongly in the 542 

intervention group than in the control group, F(1, 462) = 14.38, p < .0005, η2 = .030, 543 

suggesting a specific effect of the intervention on the SC of endurance. With regard to the SC 544 

of strength (right-hand side of Figure 2), the main effects are similar. The ANOVA yields a 545 

significant main effect of time F(1, 462) = 5.99, p = .015, η2 = .013, but not of group, F(1, 546 

462) = .00, p = .969, η2 = .000. In contrast to the SC of endurance, no significant interaction is 547 

observed for the SC of strength F(1, 462) = .70, p = .403, η2 = .002. Contrary to the 548 

expectations, the intervention had no positive effect on the SC of strength in the intervention 549 

group that could not also be found in the control group. 550 

[Figure 2] 551 
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To test Hypothesis 2, an ANOVA with repeated measures was again conducted, but 552 

the veridicality of the SC of endurance and the veridicality of the SC of strength respectively 553 

served as dependent variables. Since the second hypothesis is a differential hypothesis, the 554 

three groups of overestimators, realists and underestimators were analysed separately. 555 

Table 2 shows that the two groups of over- and underestimators exhibited main effects 556 

of time, but not of group. More importantly, and as hypothesized, there were significant 557 

interactions between time and group. Figure 3 shows that the veridicality of the SC of 558 

endurance and the veridicality of the SC of strength in the intervention group improved for 559 

both overestimators and underestimators, compared with controls. There were no significant 560 

main or interaction effects of the intervention on the veridicality of the SC of endurance and 561 

on the veridicality of the SC of strength in the realists (all ps > .215). 562 

[Figure 3] 563 

[Table 2] 564 

In order to test whether a specific intervention only has an effect on the desired SC 565 

dimensions and not on other SC dimensions as well (Hypothesis 3), the effect of the 566 

intervention on the dimension of general SC was checked, which is higher up in the hierarchy. 567 

With regard to general SC, the ANOVA revealed no significant main effect of time, F(1, 462) 568 

= .03, p = .866, η2 = .000, nor of the group, F(1, 462) = 1.24, p = .266, η2 = .004. Because 569 

there was no significant interaction between time and group, F(1, 462) = .08, p = .784, η2 = 570 

.000, it can be concluded that the intervention had no specific impact on children’s general 571 

SC.  572 

In conclusion, it can be stated that the ten-week intervention, which was specifically 573 

based on the SC of endurance and the SC of strength, had a positive effect on the level of the 574 

SC of endurance, but not on the level of the SC of strength. Moreover, the overestimators and 575 

underestimators of the intervention group assessed their endurance and strength with greater 576 

veridicality after the intervention than the overestimators and underestimators in the control 577 



PROMOTING A FUNCTIONAL SELF-CONCEPT IN PHYSICAL EDUCATION 25 

group, while the realists’ veridicality of the respective SC facets was not affected by the 578 

intervention. Because there was no effect on the general SC, the intervention seems to have 579 

some positive effects on intended and domain-specific SC facets, but no effects on non-580 

intended, more global dimensions of the SC. 581 

Discussion 582 

The results of this study show that a specific intervention in PE may be associated with an 583 

increase in the level of school children’s SC of endurance. Whereas previous interventions 584 

have been implemented in after-school programmes (Annesi, 2007; Marsh and Peart, 1988) or 585 

have been stretched out over much longer periods of time (e.g. Goñi and Zulaika, 2000), the 586 

present intervention in PE was associated with positive effects on specific SC facets in only 587 

10 weeks. As the measurement of performance showed, school children’s endurance and 588 

strength can be increased within PE (see Figure 1); however, the additional aim of fostering a 589 

positive SC was achieved only through endurance training in combination with specific and 590 

focused didactic methods. The fact that the desired effect was not observed for the SC of 591 

strength might be explained by the intensity and the specificity of the lessons during the 592 

intervention. In the field of endurance, the weekly lesson was used to improve running 593 

performance, whereas the weekly lesson to improve strength was further divided into different 594 

parts. Only about half of the lesson was devoted to appropriate strengthening exercises. This 595 

may also explain the small degree of change in the actual strength. Of course, the present 596 

study is limited to positive effects on one SC facet, i.e. the SC of endurance, and it remains to 597 

be shown whether such effects can also be obtained for other SC facets. Hence, the present 598 

approach offers an encouraging starting point for future research. Nevertheless, within the 599 

broader discussion of sustained effects on SC development and their transfer to everyday 600 

activities, the important question of whether increases in multiple SC facets can lead to long-601 

term enhancements in higher level (e.g., global) dimensions of SC still remains unanswered. 602 
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The present approach appears to be the first attempt to increase the veridicality of 603 

school children’s SC. This is rather surprising in the light of the wealth of studies on the 604 

functionality of realistic self-assessment (e.g. Försterling and Morgenstern, 2002; McFarlin et 605 

al., 1984; Phillips and Zimmerman, 1990; Schwebel and Plumert, 1999; Weiss and Horn, 606 

1990). The study reported here shows clearly that children who either strongly over- or 607 

underestimate their performance assess their endurance and strength more realistically after 608 

the intervention, compared with student controls. This is a notable finding, especially since 609 

there were moderate to large effects suggesting that meaningful changes had occurred. In an 610 

educational context, a veridical SC is of great importance, because it is associated with higher 611 

achievement motivation (Weiss and Amorose, 2008), adequate task choice (Harter, 1999) or 612 

decreased risk-taking behaviour (Plumert, 1995). Moreover, the present results document a 613 

means to promote this.  614 

Turning to the broader discussion about the hierarchical structure, the direction of 615 

causality and the stability of global and specific SC dimensions and facets (Kowalski et al., 616 

2003; Marsh and Yeung, 1998), the present study makes a contribution to empirically 617 

confirming the postulated multi-dimensional and hierarchical structure of SC (Shavelson et 618 

al., 1976). Whereas the intervention was associated with small to medium effects on the 619 

lowest SC facets, it had no influence on the more global construct of the general SC at the top 620 

of the hierarchy. Global SC dimensions seem to be more stable than specific SC facets. 621 

Hence, the findings can be explained more easily on the basis of a bottom-up (Harter, 1999; 622 

Shavelson et al., 1976) rather than a top-down model (Brown, 1993). It can be concluded that 623 

future research on the relationship between sports and SC development should focus on area-624 

specific SC facets in shorter interventions and on global SC dimensions in longer 625 

interventions. O’Mara et al. (2006) also come to this conclusion and showed that it was 626 

mainly those interventions that aimed to change the lower dimensions or facets of the SC 627 

rather than general SC or self-esteem that had an effect on their participants. It can therefore 628 
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be said that specifically designed interventions are needed to address specific SC facets. The 629 

more the selected contents and methods correspond to the facets, the more likely they are to 630 

be changed. 631 

The intervention was associated with a positive influence on both the level and the 632 

veridicality of the children’s SC of endurance and the veridicality of the children’s SC of 633 

strength. These results are not just attributable to the choice of contents, but also to their 634 

didactic implementation. It has been suggested that the individualized teacher frame of 635 

reference and the resulting feedback have demonstrably positive consequences for children’s 636 

SC and other cognitive personality variables (Krug et al., 1980; Lüdtke et al., 2005; 637 

Rheinberg and Peter, 1982). The present findings seem to confirm these assumptions, because 638 

increases in actual endurance were obtained both with and without the described specific 639 

intervention focusing on an individualized teacher frame of reference. However, alongside the 640 

special content of the intervention, the central difference between the two groups of students 641 

was the aspect of conscious consideration in the sense of a guided reflection on their own 642 

performance and the improvement in their own performance. Therefore, the findings can be 643 

interpreted as showing that the significant effects of this study are due to the consistently 644 

supported reflection on one’s own performance in the form of a feedback dialogue between 645 

children and teachers or between children and their peers, along with the recording of one’s 646 

individual learning development and assessment in the sports booklet. 647 

With regard to the teachers, the implementation methods applied in the current 648 

intervention require distinctly individualized PE accompanied by context manipulations 649 

designed to systematically decrease social comparisons between classmates. The present 650 

approach transferred learning methods from other school subjects into the gym by means of 651 

discourse and paperwork. One could argue that this limits its feasibility, because its didactic 652 

intervention methods seem to intensify preparation while limiting the compensatory function 653 

of PE in the normal school day. Nonetheless, our findings do show that selectively including 654 
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cognitive methods in PE lessons is an effective way of achieving the goal of developing 655 

functional SC embedded in both the curriculum and educational policy. 656 
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Table 1 
Descriptive statistics for the study variables and results of preliminary analyses of both intervention and control groups 
         

  Intervention group  Control group  Equivalence of 
conditions 

 Sex differences      

Variable  Boys 
(n = 126) 

Girls 
(n = 120) 

Total 
(n = 246) 

 Boys 
(n = 120) 

Girls 
(n = 98) 

Total 
(n = 218) 

 t p d  t p d     
                 

Pre                 
  SC of endurance  2.89 (.62) 2.55 (.50) 2.72 (.55)  2.99 (.66) 2.52 (.57) 2.77 (.60)  1.29 .20 .09  7.18 <.0005 .60 
  Actual endurance  387 (126) 325 (114) 357 (123)  395 (115) 316 (122) 359 (126)  .22 .83 .02  6.21 <.0005 .54 
  SC of strength  3.09 (.54) 2.80 (.53) 2.95 (.56)  3.10 (.47) 2.78 (.57) 2.95 (.55)  .10 .92 .00  5.96 <.0005 .52 
  Actual strength  3.31 (.49) 3.08 (.43) 3.20 (.47)  3.36 (.46) 3.06 (.38) 3.23 (.46)  .59 .55 .06  6.37 <.0005 .64 
  General SC  3.44 (.51) 3.30 (.49) 3.37 (.50)  3.48 (.39) 3.35 (.49) 3.42 (.44)  1.24 .22 .10  2.99 .003 .26 
  Individualized TFR  3.03 (.67) 3.04 (.52) 3.04 (.60)  3.03 (.57) 3.07 (.58) 3.05 (.57)  .24 .81 .02  .40 .69 .04 
                 
                 

Post                 
  SC of endurance  3.02 (.64) 2.65 (.55) 2.84 (.62)  2.98 (.66) 2.53 (.64) 2.77 (.69)         
  Actual endurance  414 (112) 362 (122) 389 (119)  427 (107) 358 (128) 396 (123)         
  SC of strength  3.14 (.58) 2.85 (.57) 3.00 (.59)  3.12 (.45) 2.82 (.55) 2.98 (.53)         
  Actual strength  3.39 (.48) 3.08 (.49) 3.24 (.50)  3.37 (.49) 3.10 (.41) 3.25 (.48)         
  General SC  3.41 (.59) 3.33 (.56) 3.37 (.58)  3.46 (.44) 3.37 (.52) 3.42 (.48)         
  Individualized TFR  3.11 (.66) 3.10 (.53) 3.11 (.60)  3.03 (.57) 3.13 (.63) 3.07 (.60)         
                 
                 

Note. Group means with standard deviations in parentheses. SC = self-concept. Actual endurance = test score in the 20-meter shuttle run test (in seconds). Actual strength = 
test score in the shot-put performance test (in meters). Individualized TFR = Individualized teacher frame of reference. 
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Table 2 
Descriptive statistics for the variable veridicality of the self-concept of endurance and the self-concept of strength, with results of the 
ANOVA with repeated measures for the three subgroups 
 

 Veridicality of the Self-Concept of Endurance  
 Underestimators  Realists  Overestimators    

 Int (n=38) Cont (n=26)  Int (n=176) Cont (n=165)  Int (n=32) Cont (n=27)    
         

Pre -1.53 (.49) -1.40 (.31)  .06 (.49) -.01 (.51)  1.47 (.38) 1.43 (.41) 
Post -.67 (.84) -1.33 (.56)  .03 (.75) -.01 (.72)  .69 (.81) 1.22 (.58) 
         

 ANOVA with repeated measures  
Source F-ratio η2 p  F-ratio η2 p  F-ratio η2 p 
            

Time 21.26* .262 <.0005  .05 .000 .831  24.81* .303 <.0005 
Group  3.13 .051    .082  .69 .002 .406   2.89 .048     .094 
Time x Group 15.05* .201 <.0005  .59 .002 .441    8.06* .124     .003 
            

 Veridicality of the Self-Concept of Strength  
 Underestimators  Realists  Overestimators    

 
Int (n=45) Cont (n=42) 

 
Int (n=157) Cont (n=135) 

 
Int (n=44) Cont (n=41)    

         

Pre -1.56 (.07) -1.63 (.08)  .04 (.05) -.04 (.05)  1.60 (.07) 1.69 (.07) 
Post -.99 (.13) -1.39 (.14)  .03 (.06) -.08 (.07)  1.01 (.10) 1.53 (.10) 
         

 ANOVA with repeated measures  
Source F-ratio η2 p  F-ratio η2 p  F-ratio η2 p 
            

Time 24.99* .221 <.0005  .33 .001 .563  32.08* .276 <.0005 
Group 3.36 .037     .070  1.54 .005 .215   9.07* .094     .003 
Time x Group 4.16* .045     .022  .17 .001 .684    10.30* .109     .001 
            
            

Note. Group means are presented with standard deviations in parentheses. Int = intervention group, Cont = control group. 
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Figure 1 Means of actual endurance and means of actual strength for the intervention and control group. Error bars represent standard error of the mean. 
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Figure 2 Means of the self-concept of endurance and means of the self-concept of strength for the intervention and control group. Error bars represent standard error of the mean. 
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Figure 3 Means of veridicality (= difference scores between z scores of self-concept and z scores of actual physical competence) of the self-concept of endurance and the self-
concept of strength for the intervention and control group. Error bars represent standard error. 
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