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Summary.—The purpose of this study was to examine the effects of climbing situations, part of a physical education instructional curriculum of the primary school in Italy, in changing approach-avoidance tendencies and emotions associated with sport climbing. Male and female children (N = 80), aged from 10 to 11 years, were involved in a 10-lesson intervention in which the experimental group performed challenging climbing tasks while the control group engaged in playing activities. The intervention was effective in enhancing children’s approach tendencies for sport climbing and related emotional states.
The physical and psychological challenges intrinsic in many physical activities and sports have the potential for inducing strong emotional reactions in those people who engage in them. Participants can display a combination of positively or negatively toned emotional states when involved in physical education tasks, such as trampoline jumps, horse and parallel bars exercises, and rope climbing (Robazza & Bortoli, 2005), or leisure sports, such as mountaineering, hang-gliding, and free climbing (Jack & Ronan, 1998; Cogan & Brown, 1999; Price & Bundesen, 2005). The performer’s cognitive appraisal of being able or unable to deal with the environmental demands and the self successfully can influence the perception of a situation as either intrinsically rewarding or dangerous, and engender pleasant or unpleasant emotional states (Deci, 1980; Frijda, 1986; Carver & Scheier, 1988). Pleasant emotions (e.g., elation and excitement) can energize approach behavior and reinforce the person to pursue, whereas unpleasant emotions (e.g., apprehension and fear of injury) can motivate avoidance behavior and reinforce withdrawal.
Two studies have been conducted in the physical education context to investigate approach-avoidance tendencies and emotions of high school Italian students engaged acrobatic activities. In the first investigation (Robazza & Bortoli, 2005), students performed floor acrobatics, trampoline jumps, parallel bars exercises, rope climbing, and several other emotionally arousing tasks for 12-lessons. Approach-avoidance tendencies and emotions were assessed pre- and after intervention through the Motor Activity Anxiety Test (Bortoli & Robazza, 1994) and an idiosyncratic emotion-profiling (Hanin, 2000). Students were presented with colored pictures of peers who were undertaking challenging physical education acrobatics, such as forward somersaults, jumps, and exercises on the parallel bars. Practice progressed from easy to difficult situations, learning was individualized, and verbal reinforcement, feedback, and assistance was constantly ensured (Rink, 2002). The program was successful in increasing the students’ tendencies to approach acrobatics and in eliciting facilitative-pleasant emotions.
The same procedure and assessment was implemented in the second study once more conducted with high school students (Robazza, Bortoli, Carraro, & Bertollo, 2006). The assessment was extended to approach-avoidance tendencies and emotions associated with adventurous sports through the use of colored pictures portraying people involved in thrilling activities, for instance mountain climbing, rafting, and parachute jumping. Findings showed that acrobatics were effective in changing the individuals’ tendency to undertake out-of-school adventurous sports, particularly for those students who manifested low-avoidance tendencies for physical education acrobatics (Robazza et al., 2007).
The results of the two studies suggest that emotionally arousing motor tasks have the potential to enhance students’ interest and intrinsic motivation for physical education as well as out-of-school sports. However, the transferable effect of the program beyond physical education to specific out-of-school sports was not assessed. Moreover, although the intervention was successful for 14/15-year-old students, the effect on younger people was not examined. Therefore, the purpose of the present investigation was to study the effects of a physical education program in changing approach-avoidance tendencies and emotions related to a specific sport (i.e., sport climbing) on 10/11-year olds. Specifically, climbing activities proposed within a physical education program were expected to increase children’s approach tendencies and pleasant emotions (or to decrease avoidance tendencies and unpleasant emotions) associated with sport climbing. Climbing tasks are part of the instructional curriculum of the primary school in Italy. Most teachers place emphasis on the contribution of climbing exercises in developing children’s motor skills, enhancing motivation for physical education, and promoting an active lifestyle.
Method
Participants

The sample included a total of 105 male and female children, ranging in age from 10 to 11 years, drawn from three urban primary schools in north Italy. All pupils were attending 5th grade. Six classes, ranging in size from 16 to 18 students, were involved in the study. Three classes acted as experimental groups and the other three as control groups. Three physical educators were responsible for an experimental group and a control group. Agreement to conduct the study was obtained from the headmasters. Then, informed parental consent was obtained for each participant. The intervention took place once a week for ten lessons of two hours each. Twenty-five students were excluded from data analysis because they were absent from one or more lessons. The final sample (N = 80) consisted of 40 experimental and 40 control participants (M age = 10.3, SD = 0.44). Boys and girls were equally represented in the experimental and control groups (i.e., 20 boys and 20 girls in each group), thus leading to a 2 × 2 (group × sex) design. None of the students had sport climbing experience at the moment of the study.
Climbing Pictures Test
Two investigators with expertise in mountain and wall climbing independently took many colored pictures of young people involved in indoor and outdoor climbing situations. From the initial large pool of photos, the two investigators independently selected those pictures deemed most representative of typical mountain and wall climbing situations, easy to be understood by young and inexperienced people, and capable of eliciting strong sensations related to height, verticality, and cliff. From the selected pool of photos, after extensive discussion among all investigators 15 pictures depicting mountain and indoor wall climbing were finally retained to make up the Climbing Picture Test. During the administration of the test, the participant is presented with each picture, required to imagine himself or herself before the activity at that moment, and choose the sentence that best describes personal feelings on a Likert-type approach-avoidance scale ranging from 1 to 5: (1) “I’d do it immediately”, (2) “I’d think about it, and then I’d do it”, (3) “I don’t know if I will do it; maybe I will, maybe I won’t”, (4) “I don’t feel very confident in doing it”, (5) “Certainly I wouldn’t do it”. Therefore, mean scores can range from 1 to 5 and total scores from 15 to 75. Low scores would indicate approach tendencies for climbing situations, whereas high scores would denote avoidance tendencies.
In addition to the approach-avoidance scale, for each picture the test incorporated a 7-item emotional scale of three pleasant and three unpleasant randomly arranged emotions. After discussion, the investigators identified happy, joyful, and enthusiastic as representative and meaningful descriptors of pleasant emotional states easy to be understood by children. On the other hand, anxious, nervous, and worried were selected as meaningful descriptors of unpleasant emotional states. Indifferent was also included to indicate neither a pleasant nor an unpleasant state. While watching a photo, the participant is required to choose an emotion representative of personal states and score it on a intensity scale ranging from 1 to 4: (1) “Low”, (2) “Somewhat”, (3) “Much”, and (4) “Very much”. Unpleasant emotional scores are transformed into negative scores, while pleasant emotional scores remain positive. “Indifferent” is scored 0. Hence, mean scores of emotions can range from -1 to 4 and total scores from -60 to 60.
The test administered to the initial sample (N = 105) revealed both approach-avoidance and emotional total scores to be normally distributed (Kolmogorov-Smirnov goodness-of-fit test). The internal consistency (Cronbach () of the test was .93 and .91 as related to approach-avoidance scores and emotional scores respectively. Pearson’s product-moment correlation between approach-avoidance and emotional total scores was -.75 (p > .001). This strong relationship indicates that a decrease in avoidance tendency (or an increase in approach tendency) for challenging activities is associated with an enhancement of pleasant emotional states. In the control group (n = 40), test-retest values were .94 for the approach-avoidance scores, and .83 for emotional scores.
Procedure

The Climbing Pictures Test was individually administered in the children’s classroom within school. Assessment took place a week before intervention at the beginning of the second part of the school year, and a week after the end of intervention. To prevent expectation biases, the specific purposes of the assessment were not explained to pupils.

The experimental sample was involved in several climbing tasks performed within school facilities indoor and outdoor. The gymnastic furniture adopted for climbing activities is usually available in school gymnasiums and often used by physical education teachers with their students. This included horizontal and vertical ladders, Swedish horizontal wall bars, and Swedish vertical wall bars, perches, vertical ropes, and suspension rope bridges. The basic skills and situations underlying physical education climbing activities were similar in many aspects to those of sport climbing (i.e., mountain and wall climbing). They were expected to evoke intense pleasant emotions (e.g., thrill and excitement) or unpleasant emotions (e.g., anxiety and fear) linked to approach behavior or avoidance behavior, respectively.
Practice progressed gradually from simple to complex tasks performed at different heights. Teachers’ direct and verbal assistance, instructions, and feedback were used to prevent injuries and to provide participants with a safe and pleasant learning environment. Children were suggested to focus on body mechanics (maintaining balance on three points of contact), use feet and legs to propel movement while minimizing pulling with the arms, and identify how specific holds may be optimally utilized to achieve their movement goals.

The control sample was engaged in physical education activities and plays without any relationship to the tasks of the experimental groups. To avoid biases deriving from environmental influences, teachers provided children of both experimental and control groups with verbal assistance, feedback, and support, so as to foster involvement in the activity and establish an enjoyable performance climate. All groups underwent a 2-hour lesson a week for a total of 10 lessons. Pretest and posttest took place in two additional lessons a week before and a week after intervention.
Results

Pretest Homogeneity
Homogeneity of variance of approach-avoidance and emotional mean scores was initially established using Levene’s test. Violations of the assumption of homogeneity of variance did not occur (ps > .05). Homogeneity between boys and girls of the experimental and control groups on the pretest mean scores of the dependent variables was then checked through a 2 × 2 (group × sex) analysis of variance. Significant differences did not emerge in the main effects or interaction (ps > .05). Therefore, variable scores were homogeneous at the time of the first assessment across boys and girls of the experimental and control groups.

Treatment Effects
Levene’s tests and Box’s M tests revealed that the assumptions of equality of variance-covariance matrices of the dependent variables across groups and sex were met (ps > .05). Then, a 2 × 2 × 2 (group × sex × test) analysis of variance with repeated measures was carried-out on the dependent variable mean scores to examine treatment effects. Once a significance level of p < .05 emerged, Tukey HSD post hoc was performed to examine the locus of significant differences.
The intervention was intended to enhance approach tendencies (or to lessen avoidance tendencies) of experimental participants toward sport climbing. Hence, the experimental group was expected to report lower approach-avoidance scores postintervention than preintervention, and higher scores on emotional items indicative of more pleasant (or less unpleasant states). Analysis of variance yielded significant results on the group by test interaction for both approach-avoidance scores (F1, 76 = 32.90, p < .001, partial (2 = .30) and emotional scores (F1, 76 = 11.10, p < .002, partial (2 = .13). No other significant effects were revealed in the main effects or interactions. As predicted, after intervention the experimental group reported lower approach-avoidance mean scores (pre, M = 2.42, SD = 0.70; post, M = 2.12, SD = 0.70) compared to the control group (pre, M = 2.50, SD = 1.00; post, M = 2.68, SD = 1.11). Similarly, the experimental group showed higher emotional mean scores (pre, M = -.37, SD = 1.49; post, M = .00, SD = 1.71) than the control group (pre, M = -.09, SD = 1.88; post, M = -.52, SD = 1.94).
From test to retest, the experimental group also showed a significant shift in the content of the emotional states. The number of pleasant emotions increased from 218 to 255, whereas the number of unpleasant emotions decreased from 382 to 345, “indifference” included ((21 = 4.78, p < .03, ( = .06). In the control group, the number of pleasant emotions changed from 239 to 224, while the number of unpleasant emotions changed from 361 to 376. This shift was not significant.
Discussion
The climbing activities proposed as part of the physical education curriculum in the primary school were effective in improving the children’s attitudes toward sport climbing. The change in the pupil’s attitudes was accompanied by a favorable modification of emotional reactions to climbing. A main factor accounting for this change was the direct experience of stimulating and intrinsically rewarding climbing activities. These findings are in agreement with those of earlier investigations, where a direct exposure to emotion-arousing physical education tasks (e.g., acrobatics, trampoline jumps, and climbing tasks) led participants to modify their tendencies and the emotions associated with acrobatic challenges (Robazza & Bortoli, 2005) as well as predispositions toward out-of-school adventurous sports not directly experienced (Robazza et al., 2006, 2007).
The results concur with the view that a major issue for physical educators is to involve their students in exciting experiences, in order to increase their intrinsic motivation for physical activity and sports, and to promote the adoption of an active lifestyle (Biddle & Chatzisarantis, 1999; Digelidis, Papaioannou, Laparidis, & Christodoulidis, 2003; Spence & Lee, 2003). As Martens (1996) pointed out, most children and youngsters take part in sports and many recreational events simply for fun, which is based on the people’s need for a right amount of stimulation and excitement, not too low to cause boredom or too high to engender fear. According to the self-determination theory, intrinsically motivated people are much more likely to be physically active just for the sake of fun, satisfaction, and other pleasant feelings (Deci & Ryan, 1985).
Findings suggest that climbing situations and acrobatics, which are part of the physical education curriculum, similarly to adventurous sports have the potential to provide participants with an intense and worthwhile experience, especially at a later stage of proficiency when the task is perceived to be under control (Zuckerman, 1994; Price & Bundesen, 2005; Robazza & Bortoli, 2005). Therefore, physical educators should involve students in stimulating and enjoyable teaching situations, and help them to develop their skills through a variety of thoughtful instructional strategies.
Further research is recommended to investigate the transferable and long term effects of challenging and exciting physical education tasks in promoting actual participation in out-of-school physical activities and sports. Future research should also study the single or interacting mechanisms that may have contributed to the effects of the program. These may include the acquisition of climbing skills, the individual’s development of the ability to cope with the environmental demands successfully, the enhancement of self-efficacy and self-confidence, and the habituation or desensitization as a result of the gradual exposition to situations most likely evoking a mixture of threat and thrill.
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