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Abstract

Problem Statement: Previous works have questioned the function of assessing and its influence on students’
perception of the assessment. Depending on whether the assessment is summative or formative, the impact on
learning and emotions may be different. However, few studies have been conducted in a physical education
context where learning could be both cognitive and motor. Purpose: The purpose of this pilot study is to
compare the effects of summative and formative assessments on students’ state-anxiety, and shot-put
performance in physical education. Method: Twenty-one high school students in a formative assessment class
(Myee = 14.95; SD,,e = .50) and twenty-two in a summative assessment class (M, = 15.14; SD,,. = .64)
participated in the study. The students’ characteristics between the two classes were not statistically different.
Students filled out questionnaires measuring trait-anxiety and state-anxiety. State-anxiety was measured at the
beginning of the lesson. Performance was evaluated through one shot-put attempt at the end of the lesson. Data
collection was carried out in three phases: during the first lesson (i.e., beginning of the learning cycle), during
the fifth lesson (i.e, end of the learning cycle), and during a deferred evaluation (i.e., four months later). Non-
parametric tests were performed. Results: There was no difference in trait-anxiety between the two classes. At
the beginning of the learning cycle, there was no difference in state-anxiety or performance. Results show that at
the end of the learning cycle, both classes improved their performance. The formative assessment class felt less
anxiety than the summative assessment class.Four months later, the summative assessment class’s performance
had improved, whereas the formative assessment class’s performance had remained at the same level.
Additionally, the summative assessment class’s anxiety remained at the same level, whereas the formative
assessment class’s anxiety improved. Conclusion: These results can help physical education teachers to design
more successful learning and emotional experiences during the learning cycle, focusing more on providing
formative assessment. This paper also adds to the debate around formative good/summative bad, questioning the
short- and medium-term benefits and drawbacks of formative and summative assessment.

Keywords: pedagogy; evaluation; grade; emotion; motor learning

Introduction

Previous works have questioned the function of assessing, “to measure or to learn? ”’(Broadfoot, 2002),
and its influence on student’s perception of the assessment(Harlen et al., 2002; Lau, 2016). Assessment relies on
“a wide range of methods for evaluating pupil’s performance and attainment including formal testing and
examinations ”(Gipps, 2002). In physical education (PE) as in other academic discipline, different types of
assessment have been positioned on a continuum from “performance-based assessment” (i.e., quality of
judgment of the student’s performance) to “informational assessment” (i.e., specifying learning progress;
Krijgsman et al., 2017).Along this continuum, two maintypes of assessment have beendistinguished. Formative
assessmentwhichtakes place during the course of teaching is essentially used to provide feedback in orderto
support the teaching/learning process (Alcala et al., 2019; Gipps, 2002). Summative assessment, which takes
place at the end of a course, is used to provide information on what students have learned and how well a course
has worked(Gipps, 2002).

Dependingon the type of evaluation, the impact on learning may be different. Indeed,learning strategies
are less effective when students work to earn a degree rather than to learn(Harlen et al., 2002). Previous work
has shown that students are more passive and less interested in the task during learning cyclesthat
includesummative assessment (Benmansour, 1999).Summative assessment favors surface learning approaches
and canharm students’learning quality (Knight, 2002). In contrast, formative assessment supports the learning
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process (Black & Wiliam, 1998; Harlen et al., 2002; Kwon et al., 2017; Roderick & Engel, 2001). Formative
assessment allowsstudents to appreciate the standards that are expected of them (Yorke, 2003)andplays a
powerful role in students’ academic motivation and achievement(Cauley & McMillan, 2010).It has also been
shown that formative evaluation could improve the speed of learning(Volante & Beckett, 2011).Performance
evaluation could also provoke different emotional response(McDonald, 2001). Emotional response to summative
assessment has been well documented. Students consider the lesson less enjoyable and valuable when they are
exposed to summative assessment rather than a non-grading lesson (Krijgsman et al., 2017). In addition, students
feel significant psychological stress in preparation for summative assessment (Chee-Cheong, 1999; Law, 2007).
Thus, the majority of students approach summative assessment with negative feelings (Carless & Lam, 2014)
such as fear (Krijgsman et al., 2017), uncertainty and psychic tension (Pollard & Triggs, 2001)or state-anxiety
(Black & Wiliam, 1998; Harlen et al., 2002). In contrast, emotional response to formative assessment has been
less documented (Leighton, 2019; Lentillon-Kaestner et al., 2018). To our knowledge, only Lentillon-Kaestner et
al. (2018) show that students in PE classes without grades work less stressfully.

Researchintothe impact of assessmenthas been conductedamong variouspopulations: primary education
(e.g., Pollard & Triggs, 2001; Putwain & Best, 2011), secondary school (e.g., Benmansour, 1999; Krijgsman et
al., 2017; Reay & Wiliam, 1999),higher education (e.g.,Alcala et al., 2019). These works have also been
conducted in variouseducational contexts such as mathematics (e.g., Benmansour, 1999; Putwain & Best,
2011)and PE (e.g., Krijgsman et al., 2017; Lentillon-Kaestner et al., 2018; Martos-Garcia et al., 2017). PE is a
specific academic disciplinethat requires particular attention because students are prompted to practice
sports,whichpresent different cognitive andmotor learnings. Among the recent studies in PE, Krijgsman et al.
(2017) examined the influence of the performance grade onstudents’ motivation and fear. Martos-Garcia et al.
(2017) evaluated differences in students’ perceptions of an educational innovation based on formative and peer
assessment. Lentillon-Kaestner et al. (2018) analyzed the impact of various types of evaluation on several factors
related to teaching and learning. In light of these latest studies and considering the benefits and the drawbacks of
assessment, we identified an important unanswered question: how does the type of assessment influence specific
motor learning and emotional states such as anxiety in the PE context?

The present study was a pilot studyaiming to provide an insight into the influence of the grade in PE.
Itexaminedthe potential effect of summative assessment and formative assessment on motor learning and
emotional reaction. To this end, the study was conducted in an ecologically valid setting (i.e., during authentic
PE lessons) with shot-putting,requiring strength and closed motor skills (Knapp, 1963; Linthorne, 2001).The
first aim was to observe the impact of the type of assessment on the level of shot-put performance andstate-
anxiety within both classes (one in formative assessment and one in summative assessment) at the end of a
learning cycle. The differences between the twoclasses and their evolution were comparedfrom the first lesson
onward. Few studieson motor learning havemeasuredthe variation inperformance betweenthe learning period
anda long-term retention period(Henz & Schoéllhorn, 2016; Kok et al., 2020; Scholz et al., 2009). Thus, the
second aim was to examine the influence of summative and formative assessment on shot-put performance and
state-anxiety four months after the end of the learning cycle. Two hypotheses were put forward. Firstthe
summative assessment classwould be moreanxiousand would perform less wellthan the formative assessment
classat the end ofthe learning cycle.Second, the summative assessment classwould bemoreanxious and would
perform less wellthan the formative assessmentclassfour months later.

Material&methods
Ethical Considerations

The teacher gave informed consent to participate in the current study. In accordance with the
Declaration of Helsinki (1975), all participants gave their full informed consent prior to the longitudinal study.
All students could choose not to participate in the study. They could withdraw at any time without any
consequences. All students gave their oral consent. Each student’s legal guardian and the school head were
informed and gave permission.

Participants

Two completehigh school classes of twenty-four French students each were recruited due to their
common characteristics: (1) same PE teacher, (2) similar schedule (8:00 am to 10:00 am and 10:10 am to 12:10
pm on the same day), (3) same sports activity (shot-put), (4) similar intervention program. All participants were
men. In the first and second class, a formative and a summative assessment were employed respectively.As soon
as a student was absent during the learning cycle, he was excluded from the study. Two students from the
formative assessment class and one student from the summative assessment class were absent at least one
lesson.Moreover, as soon as one student was identified as an outlierfor any of the study variables, he was
excluded from the study. Z-tests were performed and identified two outliers (i.e., with a Z score of less than -3 or
more than 3) in both classes (i.e., one student each). The final study sample was composed of twenty-one
students in the formative assessment class and twenty-two students in the summative assessment class. The
students’ characteristics swere not statistically differentbetween the two classes(see Table 1). Four studentsin the
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summative assessment class and six students in the formative assessment class had experience of throwing
disciplines in athletics in PE at middle school.None of the students had any other throwing experience.

Table 1. Mean (standard deviation) of students’ characteristics

Formative assessment class Summative assessment class P
Age 14.95 (.50) 15.14 (.64) .36
Body height 172.00 (7.40) 174.23 (7.23) 25
Body weight 62.60 (13.61) 62.50 (8.33) 71

Note: age is expressed in years; height is expressed in centimeters, weight is expressed in kilograms p = p-value of Mann-Whitney U test

Measures

Shot-put Performance. Shot-putting was performedwith a four-kilogramshot-put. The throw was carried
out without impetus, with both feet on the ground. The participants’ performance was assessed usinga
weightedscore, representing the technical quality of the throw without the bias of individual precision. The
weighted score was calculated by subtracting the distance between the falling point and the limit line (i.e.,
technical quality of throw) from the distance between the falling point and an ideal axis that was perpendicular to
the limit line (i.e., individual precision; Hubiche & Pradet, 1993).

Anxiety.The participants’ trait-anxiety was assessed in the first lesson using the Y2 form of Spielberg’s
State-Trait Anxiety Inventory (STAI; Spielberger, 1983). Trait-anxiety represents how subjects feel generally
and reflecttheir disposition to developing state-anxiety (e.g., “I feel that difficulties are piling”; Spielberger,
1983). The participants’ state-anxiety was assessed using the Y1 form of the STAI. State-anxiety represent how
subjects feel in response to actual or non-actual threats (e.g., “I feel upset”; Spielberger, 1983). These self-
evaluation questionnaires comprised 20 items each with a scale where 1 was “almost never” and 4 was “almost
always”. Scores were transformed according to the French high school student’s calibration (Bruchon-
Schweitzer & Paulhan, 1993).

Procedure

The study was conducted during ashot-put learning cycle of five lessons and during a deferred
evaluationthat took place four months after the end of the learning cycle.The learning cycle and the deferred
evaluationtook place in a stable environment, sheltered from random variables: indoor, with an ambient
temperature of 18degrees Celsius.After dressing in sportswear, students were asked to fill outthe questionnaire
assessing their level of anxiety. The teacher was present but did not interact with the students. Then ageneralized
and specific warm-upwere carried out. This warm-up included races, jumps, and throws, and was strictly the
samein both classes. Next, a technical sequence was analyzed and the students from both classes learned how to
integrate this technical sequence into the complete throw by practicing with the reference weight. In addition,
during these technical sequences, students were also trained usinga three- to five-kilogram shot-put. Other
exercises wereperformedwithout movement repetition such as throwing without any implement or with a javelin
and a medicine ball. These exercises followed the differential learning approach recommending fluctuations
during the motor learning process (Henz & Schéllhorn, 2016), learning by repetition(Gentile, 1972), learning
through a series of methodical exercises (Gaulhofer & Streicher, 1924) and variability of practice (Ianovici &
Weissblueth, 2016; Raiola, 2017; Schmidt, 1975). These recommendations were implemented equally in both
classes.Finally, a single throw was carried out, corresponding to the student’s performance. The performance
was measured at the end of the lesson, except for the first lesson where the student’s performance was measured
after the warm-up and before the analytical work. In this way, students from both classeshad achieved a shot-put
performance without trainingin the first lesson.

Indications on performance evaluation were given to both classes in the second lesson. These indications
aimed to influence the students’ state-anxiety. In the first and second class, a formative assessment and a
summative assessment were employed, respectively. Formative assessment involved an informational shot-put
performance at the end of each lesson, starting from the second lesson. Specifically, students in the formative
assessment class were clearly informed that no grade was to be given and that the shot-put performance was only
used to inform them of their progress in comparison to the previous lesson. Summative assessment consisted in
giving a grade based only on their shot-put performance at the end of each lesson, starting from the second
lesson. Students in the summative assessment class were clearly informed that a grade was given in each lesson
and that this grade was only based on their shot-put performance.

Considering that sports performance and emotions are multifactorial, the impact of the type of assessment
should be modest. For this reason,lessonstwo, three and four were not observed because it was likely that the
effects of time and class could only be observed after several lessons.In sum, the measures were made inthree
phases: during the first lesson (i.e, beginning of the learning cycle), during the fifth lesson (i.e, end of the
learning cycle), and during a deferred evaluation. The deferred evaluation took place four months after the
learning cycle and was done just likein the first lesson (i.e., after dressing in sportswear, students were asked to
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complete the questionnaire assessing their level of anxiety and the students’ performance was measured after the
warm-up and without any analytical work). During this deferred evaluation, there was no grade for the formative
assessment class whereas the summative assessment students received a grade.

Data Analysis

All statistical analyses were performed with SPSS (version 22).Given the small sample size, non-
parametric tests were conducted. To test our hypothesis, Mann-Whitney U testswere performed to test the class
effect on shot-put performance and state-anxiety between the two classes at each data collection.Friedman’s
ANOVA and Wilcoxon testswere used with each classto explore time differences and time*class
differencesinstate-anxiety and shot-putperformance. Different highlights marked our analyses. Lesson 1 to lesson
Swas analyzed because this period represented the learning cycle for both classes. Next, lesson Sto the deferred
evaluation was also analyzed in order to observe theexpected benefits and drawbacks of the formative and
summative assessments, a few months later. For all statistical tests, the significance level was set at p< .05.

Results
Preliminary Analysis
No missing data were observed.The Y1 and Y2 forms of the STAI had satisfactory internal consistency

(Table 2; o> .70; Nunnally, 1978).The group effect between students who had experience in throwing (i.e., four
students in the summative assessment class and six students in the formative assessment class) and the others
was examinedfor shot-put performance and state anxiety at each data collection. The Mann-Whitney U tests
revealed that there was no group effect between students having throwing experience and students with no
throwing experience.

After the French calibration of the STAI-Y scores (Bruchon-Schweitzer & Paulhan, 1993) presented in
Table 2, students’ means score in trait-anxiety was considered as “medium”. The Mann-Whitney U test revealed
no difference in trait-anxiety between the two classes. Therefore, this variable was not included in the
multivariate analyses. The level of state-anxiety was also considered as “medium”.

Class Effect for Each Variable

Mann-Whitney U tests were performed in order to analyze the differences in performance and anxiety
between the two assessment conditions (see Figure 1 and Table 2). No significant difference was observed in the
level of performance and state-anxiety between the two classes during the first lesson. In the last lesson of the
learning cycle, no significant difference was observed in the level of performance, whereas there was a
significant difference in state-anxiety (U = 313.50; z = 2.02; #° = .09;p = .044) between the two classes, with the
formative class less anxious than the summative class. No significant difference was observed in the level of
performance and state-anxiety between the two classes during the deferred evaluation (i.e., four months later).

Table 2. Reliability of the STAI Y1 and Y2, mean (standard deviation) of variables and test-
differences between the two classes

2

a Formative assessment class Summative assessment class i )

Lesson 1

Performance 540.86 (178.09) 547.23 (171.15) - o4

State-anxiety 46.71 (6.29) 46.73 (5.84) -

Trait-anxiety /0 51.05 (6.21) 50.22 (4.85) - M
Lesson 5

Performance 609.86 (167.48) 617.91 (152.28) - 100

State-anxiety % 43.90 (6.62) 48.50 (8.27) 09 04

Deferred evaluation

Performance 600.62 (154.66) 68132 (166.76) - 9

State-anxiety > 49.57 (9.37) 48.95 (8.96) -8

Note: performance is expressed in centimeters; o. = Cronbach’s alpha; n2 = eta-squared of Mann-Whitney U test with class factor for significant

difference; p = p-value of Mann-Whitney U test with class factor for each variable to each time.

Time Effect for Each Class

Friedman’s ANOVA including the first lesson, the last lesson and the deferred evaluationwasconducted
to observe whether there was a time effecton performance and state-anxiety in each assessment condition
(seeFigure 1).Regarding the level of performance, Friedman’s ANOVA showed a trend for the formative class
(¢?= 5.37; df = 2, p = .068) and a significant effect with the summative class (y>= 14.97; df = 2; p = .001). The
level of anxiety evolved significantly within the formative class (y’= 7.79; df = 2; p = .020), whereas the
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summative class showeda non-significant evolution. Considering these results, Wilcoxon tests were applied
between thefirst lessonand the last lesson and between the last lessonand the deferred evaluation (i.e., four
months later).

During the Learning Cycle

Formative Class.Regarding the level of performance, a significant increase was found betweenthe first
lessonand the last lesson (z = 2.37;° = 27;p = .018). Concerning the level of state-anxiety, there was a
significant decreasebetween the two lessons(z = 3.14;7° = .47;p = .019).

Summative Class.Regarding the level of performance, a significant increase was found between the first
and the last lesson (z = 2.61; 5° = .31; p = .009).There was no time effect for the level of state-anxiety during the
learning cycle.

After the Learning Cycle

Formative Class.Regarding the level of performance,there was no time effect.However, the level of
anxiety increased significantlybetween the last lesson and the deferred evaluation (z = 2.72; #°=.35; p = .006).

Summative Class.The level of performance increased significantly between the last lesson and the
deferred evaluation (z = 3.13; ° = .45; p = .002). Concerningthe level ofstate-anxiety, no time effect was
observed.

Time*Class Effect for Each Variable
Mann-Whitney U tests were performed on progress in shot-put performance and state-anxietybetween

the first lesson and the last lesson, then between the last lesson and the deferred evaluation. These analyses were
designed to observe differences in time effectsbetween the two assessment conditions.
During the Learning Cycle

There was no time*class effect for the level of shot-put performance during the learning cycle.Concerning
the level of state-anxiety, there was a significant difference in time effects between the two classes from the first
to the last lesson in the learning cycle (U = 311.50; z = 1.96; ;72 =.09; p =.050).
After the Learning Cycle

There was a time*class effect for the level of shot-put performance between the last lesson in the learning
cycle and the deferred evaluation (U = 338.50; z = 2.61; n* = .11; p = .009). Concerning the level of state-
anxiety, there was a significant difference in time effects between the two classes from the last lesson in the
learning cycle to the deferred evaluation (U =311.50; z = -2.25; n2 =.12; p=.025).

Figure 1. Time effect and class effect on performance and state-anxiety between the two classesin each lesson

Summative zssessment class

— — — Formative assessment class

750 E £33 52 q
r 17 1
700 4
6301 £ u
i =z
= o
£ 600 Z %
= 2
£ 3301 E ow
3
Z
300 A 42 1
L JL ]
£ *
450 40
Firstlesson Last lesson Deferrad evaluation Firstlesson Last lesson. Deferred evaluation

Note : performance (expressed in centimeters), and state-anxiety (STAI Y1) for each class with the standard
error of the mean (SEM); * = p <.05; ** = p < .01 for time effect on Wilcoxon test. A = p < .05 for class effect
on Mann-Whitney U test.

Discussion

The purpose of the present investigation was to compare the impact,between two classes,of
assessmenttype (i.e., formative vs summative) on the level ofshot-put performance and state-anxiety. Analyses
were conducted during the first and the last lessons of the learning cycle, then four months after the learning
cycle. These analyses examinedthe class effect at each lesson, the time effect and the time*class effect.The data
showthat formative assessment seems to be associated with less state-anxiety than the summative assessment at
the end of the learning cycle. This result confirms our first assumption that the type of assessment would
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influence the level of state-anxiety in favor of formative assessment.Concerning the level of shot-put
performance, both classes progressed similarly during the learning cycle. Most intriguingly, a difference in
progress in shot-put performance was observed four months later in favor of the summative assessment class.
This result invalidates our assumption and shows that studentsin the summative assessment class improved their
performance, whereas the formative assessment class maintained its performance level.

During the Learning Cycle

Both classes significantly increasedtheirlevel of shot-put performance between the first lesson and the
last lessonin the learning cycle. There was noclass effect or time*classeffect on the level of shot-put
performance. Contrary to our assumption, the formative assessment did not result in superior motor learning
(i.e., superior shot-put distance) compared to the summative assessment during the learning cycle. It should be
noted that the students from both classes were novices at the beginning of the learning cycle and there were no
differences in shot-put performance between students with throwing experience and those without throwing
experience. It is possible that the improvement in performance among these novices may have appeared early
and mayhave reachedat a higher level without any deep transformation of their motor abilities such as
coordination (Deligniéres et al., 2009).Thus, each repetition of the shot-put movement in each lesson represented
an essential condition for motor learning. In addition and according to the differential learning approach (Henz &
Schollhorn, 2016)adopted in this study, some learning parameters mayalso have favored this improvement, such
as learning through a series of methodical exercises (Gaulhofer & Streicher, 1924)and variability of practice
(Schmidt, 1975; Schollhorn et al., 2009). In the present study, the fact that there was no difference between
thetwo classes at the end of the learning cycle suggests that the summative and formative assessment did
notinfluencethe shot-put motor learning.A recent study on PE (Kok et al., 2020) also reports no group effect on
shot-put distance, under any experimental conditions (i.e., three different types of video feedback).

In line with our assumption, state-anxiety decreased within the formative class and remained stable within
the summative class between the first and the last lessonin the learning cycle. Thus, the formative classwas less
anxious than thesummative class at the end of the learning cycle.These results are in agreement with those of
Lentillon-Kaestner et al. (2018), who showed that classroom students without grades work with less stress. In the
formative assessment class, students probably developed coping strategies or psychological adjustment
capacities (Cosma et al., 2020; Naylor et al., 2001; Skaalvik, 2018). Moreover, these results are in line with
(Biggs, 1998), who assumed that summative assessment was strongly linked to students’ futures and therefore
associated with strong emotions. However, it seems important to underline that the observed class effect on
state-anxiety up to the last lesson was only due to the decrease in anxiety within the formative assessment class.
Therefore, it would be more appropriate to suggest that formative assessment had a positive impact on emotional
reaction, rather than assuming that summative assessment provoked state-anxiety.

After the Learning Cycle

There was no class effect on state-anxiety and shot-put performance four months later, but time and
time*class effects on shot-put performance and state-anxiety were foundbetween the end of the learning cycle
and the deferred evaluation. A significant increasein performance was revealedwithin the summative assessment
class, whereas the formative assessment classremained at the same level.In contrast, a significant increase in
anxiety was revealedwithin the formative assessment class whereas the summative assessment class remained at
the same level.

Four months later, the shot-put performance level of both classes was either maintained or increased.
These benefits could be ascribed to the differential learning approach that was adopted as the learning method
for this study(Henz & Schéllhorn, 2016). For example, benefits up to four weeks after the end of the
interventionhavealso beenfound with the differential learning approach(Beckmann & Schéllhorn, 2006). In
contrast, the same study found that performance decreased to return to its initial level as early as two weeks after
the intervention when the learning method was based only on the exact prescriptions of a movement prototype
and an intervention with numerous repetitions.Moreover, Scholz's studies on juggling may, to some extent,
provide another explanation for these results.Scholz et al.(2009)reported an increase in gray matter after a 4-
week period without training. In agreement with these data, we could speculate that structural cerebral and/or
functional changes due to learning practice, which occurred after the learning cycle, are plausible explanations
for the shot-put performance being maintained or increased four months later.

In addition, it should be noted that the difference inprogress in shot-put performance between the
twoclasses could be multifactorial. Among these factors, state-anxiety experiences during the learning cycle may
have influenced the progress observed in shot-put performance four months later. Indeed,students in the
formative assessment class were less anxious during the learning cycle thanstudents in the summative
assessment class. Under these conditions, the encoding stage and the quality of retrieval could be better for the
summative class. Indeed, thanks to amygdala stimulation, emotional memories are more reliable and robustthan
non-emotional memories (e.g..Kensinger & Kark, 2018). Therefore, the summative assessment class could have
memorized shot-put motor learning better during the learning cycle thanks to its emotional
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characteristics.Furthermore, the summative assessmentclass may have perceived the grade as the sole objective
of the learning cycle, generating greater external motivation (Barnett, 2007)than the formative assessment class.
In agreement with Lentillon-Kaestner et al. (2018), who found that students and PE teachers rated the grade as
having a positive impact on engagement and achievements, we assume that this teaching style had a positive
effect on performance for the summativeassessmentclass.

Lastly, the increasedanxiety associated with the deferred evaluation could be linked to the difficulty of
performing a task that was learned four months ago. As mentioned, it may be possible that the encoding stage
and the quality of retrieval were lower for the formative assessment class. These results suggest that the benefits
of formative assessment incoping strategiesare not sustainable. This finding appears to be inconsistent with most
studies, whichreport that formative assessment brings many benefits (e.g., Black & Wiliam, 1998; Harlen et al.,
2002).

Limitations and Future Research

Several limitations need to be considered when interpreting the outcomes of this study. The STAI
(Spielberger, 1983)is a highly developed and validated tool, but not specifically adapted to PE. Future research
should validate a French version of the “Physical Education State-Anxiety Scale” (PESAS, Barkoukis et al.,
2008)in order to use it in ecological studies. Another limitation was that the presence / absence of grades in each
lesson was only one factor among others,affecting the educational climate. For example, the present study only
considered the type of assessment without testing teaching methods such as the global motivational climate or
the quality of feedback provided to the students. Future research should complementthemeasures with
motivational climate through observation (MMCOS;Smith et al., 2015)or motivational questionnaires. Future
studies analyzing the effects of assessment on motor performance should include age and sex variables because
these variables mayinfluence the motor coordination (Benjumea et al., 2015). Others dispositional variables as
personality resources (e.g., self-efficacy, self-control, optimism and grit) could be considered for further
researches analyzing sport anxiety (Olefir, 2018).

Conclusions

This pilot study, which aimed to provide an insightinto grades in PE, has produced modest but
interesting resultswhich deserve to be taken further in future. Results showed that both classes had improved
their shot-put performance during the learning cycle. However, the formative assessment class felt less anxiety
than the summative assessment class at the end of the learning cycle. Four months later, the summative
assessment class’s performance had improved, whereas the formative assessment class’s performance had
remained at the same level. In contrast, the summative assessment class’s anxiety had remained at the same
level, whereas the formative assessment class’s anxiety had improved. This studyadds to the debate around
“formative good /summative bad’ dichotomy(Lau, 2016)becauseit shows the positive impact of summative
assessment on motor learning and unstable benefits of formative assessment on emotional reactions in PE.
However, based on ethical and pedagogical considerations and given that a positive sportsexperience during
childhood favorsan active lifestyle during adulthood (Doolittle & Rukavina, 2014; Telama et al., 2005), can we
really reduce the students’ positiveexperiencedown to better learning? Since the formative assessment
classremained at the same level of performance four months later, with students feeling less anxious at the end of
the learning cycle, wesuggest that PE lessons should promote formative assessment.It would also be interesting
to consider that formative and summative assessment need to be implemented in harmony and not in opposition
to each other(Lau, 2016).Lastly, future studies aiming for a better understandingof the influence of the type of
assessment on students’ motor learning and emotional reaction should consider attentional and motivational
mechanisms (OPTIMAL theory; Wulf & Lewthwaite, 2016). Indeed, motivation influences students’ affective
experiences such as anxiety (Hogue et al., 2017). Anxiety has an effect on attentional processes(Eysenck et al.,
2007; Payne et al., 2019) that is central to sports performance (Furley & Wood, 2016; Nideffer, 1976)and motor
learning (Wulf, 2013).
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