
The Diversity of Motor Skills  
Related to Instructions

Motor skills arise out of the combination of movement 
patterns that introduce the work of the body, both as a 
whole and in its various segments. Each sport contains 
motor skills with a specific configuration that give it its 
identity and singularity with respect to other sports and 
body movement activities (Jonsson et al., 2006). Indeed, 
motor skills can be observed as behavioral structures in 
all kinds of body movements and sport activities, but “al-
though various disciplines have recognized the need to 
determine the possibilities of human movement, very few 
studies have considered the most effective way of observ-
ing, evaluating and analyzing the complexity of motor 
skills” (Castañer et al., 2009). The present study includes 
a criterion related to instructions in the OSMOS instru-
ment (Castañer, Torrents, Anguera, & Dinušová, 2008). 
The focus is on the form taken by motor skills, and thus we 
distinguish between those concerned with manipulation, 
those concerning stability, and those concerning skills of 
locomotion (Gallahue & Cleland-Donnelly, 2003), all of 

which can be observed in any motor or sporting activity 
(Castañer et al., 2009).

The most common instructions used to develop motor 
skills in a dance context are those related to the problem-
solving approach. Here we focused on three types of 
 instructions—descriptive, kinesic, and metaphoric—which 
seek to foster individual diversity of body movement by en-
hancing the motor creativity of participants through prob-
lem solving (Lobo & Winsler, 2006). Motor creativity is 
defined as the combination of perceptions into new motor 
patterns (Wyrick, 1968). We classified the instructions 
given by the instructor into the following three categories.

Kinesic. The instructor supports learning through spe-
cifically chosen motor examples or visual demonstrations, 
but does not propose that these be followed. This differs 
from modeling (a process whereby observers attempt to 
replicate a demonstrated behavior or action; McCullagh, 
Weiss, & Ross, 1989), since the aim of the instruction is 
simply to serve as an example.

Descriptive. The instructor supports and guides the 
participants’ independent process of problem-solving by 
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Participants
The 12 participants (age range, 19–21) were recruited from among 

the total of 120 first-year sport and physical activity sciences un-
dergraduates from Lleida University (INEFC-UdL). Although they 
had considerable experience in physical activities, they had no prior 
experience with dance classes. All participants attended the course 
called Body Movement, which was based on creative dance, mime-
dance, and improvisation; none of them had any experience in this 
kind of dance.

The Instrument
The observation of a natural context requires the use of the pre-

viously mentioned observation instrument, as well as the detection 
of T-patterns in the transcribed actions. Here, in an ad hoc ver-
sion designed for this study, we used all aspects of the OSMOS 
instrument (Castañer et al., 2008), which includes instructions to 
enhance motor skills. A new criterion was thus included: instruc-
tion, which refers to the quantity and quality of the motor responses 
of the same category as those offered by the participant. This new 
criterion included the following categories: exact as the instruction 
(Mo), when the response is the same as the instruction proposed by 
the instructor; tendency of the instruction (Mt), when the response 
is similar to the instruction proposed by the instructor; different 
motor response (m), when the response is not similar to the instruc-
tion proposed by the instructor, or when there is no instruction; and 
other (A), when the responses do not agree with the instruction. 
This criterion enables us to observe the type of variations in the 
motor skills performed by participants, compared with the kinesic 
instruction of the instructor, or with their own responses after re-
ceiving instructions. For instance, if the participant exactly copies 
the instruction, the observer should mark the category exact as the 
instruction. If the response is similar but differs in the position of 
the body, the speed of movement, or the direction through space, the 
observer should mark the category tendency of the instruction. If the 
response differs in more than one category (body, space, or time), 
the observer should mark different from the instruction. Finally, if 
the observed participant performs an action that has nothing to do 
with the instruction, the observer should mark other. When there is 
no instruction, the observers can mark different from the instruction 
or other. The other criteria are those of the OSMOS instrument, 
referring to the motor skills of locomotion, stability, and manipula-
tion (Castañer & Camerino, 2006; Gallahue & Cleland-Donnelly, 
2003), along with the criteria of body, space, time, and interaction. 
Indeed, the instrument is based on changing criteria (stability, loco-
motion, manipulation, body-space, temporal, and interaction). The 
exception here is the temporal criterion, which has only one code 
(Time).1 It should be noted that all the categories within a criterion 
are mutually exclusive and may occur no more than once in each 
observation frame. The observers have to mark the skill category 
(stability, locomotion, or manipulation) which corresponds to each 
motor action, and indicate what kind of variation is produced, com-
pared with the kinesic instruction or with the previous response of 
the participant after receiving the instruction. Table 1 describes all 
the criteria and categories of the OSMOS instrument.

This observation instrument helps us to analyze the following.
1. The total number of different responses, depending on the type 

of instruction or interaction or on the quantity of motor responses.
2. The influence of kinesic instructions in terms of generating 

responses that are the same as, or similar to, the instruction.
3. The type of responses generated by each type of instruction or 

interaction, the quality of motor skill responses, and the production 
of relevant T-patterns.

Procedure
Participants were videorecorded during 24 lessons of Body Move-

ment, each lasting 50 min and taking place over a period of 2 months. 
The main activities were based on motor improvisations, mime dance, 
and contact improvisation. The instructor randomly used the three 

posing questions using specific terminology of physical 
education or dance.

Metaphoric. The instructor supports and guides the 
participants’ independent process of problem-solving by 
posing questions using metaphorical images or guided 
visioning.

In order to enhance motor creativity in dance classes, 
it is common for instructions to be based on open-ended 
questions that have to be responded to with improvised 
movement, so that participants experience the range of 
motor skills and choose the best one in each situation. 
These open-ended questions can be presented according 
to different instructional methods, but all of them can be 
considered problem-solving approaches (Beckmann & 
Wichmann, 2005).

A dilemma in creative or improvisation dance classes 
is whether the creative process is best supported through 
instructional freedom, allowing participants to be flexible 
in their responses, or by imposing constraint through a 
rigid structure (Craft, 2005). This can be considered in 
terms of whether the creative source is prioritized as being 
within the participants (the outside in approach) or within 
dance knowledge or the instructor (working inside out) 
(Chappell, 2007). In creative and expressive movement, 
the instructor does not usually instruct participants to 
copy and does not give any motor examples, because it is 
expected that each participant will look for his or her own 
style, an individual development of the response. Never-
theless, participants do interact with one another in order 
to make their own motor-skill proposals that can then be 
examples to the rest. Moreover, the questions that serve as 
a stimulus may be of a different nature, since the instruc-
tor can describe the question or use other motivational 
factors, such as guided visioning or metaphors (for exam-
ple, “move like an astronaut in space”), that can enhance 
motor creativity. Metaphorical images are widely used in 
dance as a resource with different purposes, such as creat-
ing, or even communicating with the audience (Nordin & 
Cumming, 2007).

The purpose of this study is, through the detection of 
time patterns (T-patterns; Jonsson et al., 2006; Magnus-
son, 1996), to analyze (1) the influence of the three vari-
eties of instruction identified above and described in the 
motor skill responses of the participants, and (2) the influ-
ence of these three varieties of instruction on the criteria 
of body, space, time, and interaction among participants 
during motor performance.

METHOD

Design
The design for this study is N/P/M (nomothetic/point/multi-

dimensional; Anguera, Blanco-Villaseñor, & Losada, 2001). It is no-
mothetic (several participants with a high level of motor interaction) 
since, as a whole, the participants can be considered at a nomothetic 
level due to the high level of motor interaction. It is point because we 
consider a single session with all the participants, and multidimen-
sional because it combines a category system with a field format that 
enables us to manage six criteria that include 18 exhaustive and mutu-
ally exclusive categories. The data are Type IV (Bakeman, 1978).
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available statistical methods and software (for the theoretical basis 
and an explanation of the model and method, see Magnusson, 1996, 
2000, 2005).

The basic assumption of this methodological approach is that 
the temporal structure of a complex behavioral system is largely 
unknown but may involve a set of a particular type of repeated 
 T-patterns composed of simpler, directly distinguishable event types, 
which are coded in terms of their beginning and end points (such as 

varieties of instructions (descriptive, metaphoric, and kinesics) to 
explain the different tasks. In each task, participants had 5 min to 
explore, according to their own motor ideas, the instructions given. All 
sessions were videorecorded after an adaptation phase to the camera, 
the aim being to avoid any reactive effect prior to the study period.

The recording instrument used to codify OSMOS was the Theme-
Coder software, an interactive video-coding program which allows ef-
fective recording of the time of occurrence of behavioral events—that 
is, their beginnings and endings (PatternVision, 2001; see Figure 1). 
This enables observers to indicate the motor skill category correspond-
ing to the type of variations in the motor skills performed by the partici-
pants, as well as the kind of variation produced in each situation.

Three different observers used the ThemeCoder software to tran-
scribe all the recordings of observation sessions and obtain the cor-
responding event frequencies; this involved calculating the number of 
each kind of registered event, as well as the number of occurrences of 
each category independently of the other categories. In order to con-
trol the quality of data (Blanco-Villaseñor, 1993; Blanco-Villaseñor 
& Anguera, 2000; Jansen, Wiertz, Meyer, & Noldus, 2003) the Kappa 
coefficient was obtained (.97 for all criteria and all sessions). This 
coefficient provides a satisfactory guarantee of data quality. 

In order to fulfill the study objectives, we searched for T-patterns 
regarding the three varieties of instructions, a T-pattern being a struc-
ture detected in some sequential data that must be fitted and consoli-
dated on the basis of the time patterns obtained. For the detection of 
T-patterns, we used the THEME software (Magnusson, 1996, 2000, 
2005), which allows the analyst to detect complex and repeated 
temporal patterns even when a multitude of unrelated events occur 
in between components of the patterns. This typically makes them 
invisible to both the naked eye and (to our knowledge) to currently 

Table 1 
Adaptation of OSMOS Criteria for This Research

Criteria  Categories

Instruction Exact instruction (Mo): Response that is the same as the instruction proposed by the instructor.

Tendency instruction (Mt): Response that is similar to the instruction proposed by the instructor.

Different instruction (m): Response that is not similar to the instruction proposed by the instructor or when there is no instruction.

Other (a): Motor responses that do not agree with the instruction.

Stability Support stability (Es): Motor skills that enable body equilibrium to be maintained over one or several body support points,  
without producing locomotion (e.g., balancing actions).

Elevation stability (Ed): Motor skills that enable the body to be projected by elevating it in space, without producing locomotion 
(e.g., jumps).

Axial stability (Ea): Motor skills that enable body axes and planes to be varied from a fixed point, without producing locomotion 
(e.g., turns).

Locomotion Propulsion-stop locomotion (Lp): Motor skills that occur at the start and finish of a body movement through space.

Sequential rebalance locomotion (Ls): Motor skills that enable a space to be moved through via the priority sequence of actions 
of the segments of the lower limbs (bipedestrian locomotion) or upper limbs (in inversion).

Simultaneous coordinated locomotion (Lc): Motor skills that enable a space to be moved through via the combined action of all 
body segments (e.g., quadrupedian locomotion).

Manipulation Impact manipulation (Mi): Motor skills in which certain body zones briefly come into contact with objects or other people.

Conduction manipulation (Mc): Motor skills in which certain segments handle (for a given period of time) objects or other 
people.

Body-space Body changes (c): Evident variations in body posture and gestures.

Change in spatial direction (d): Variations in the spatial direction of the movement.

Change of spatial level (n): Change between the different spatial levels (low or floor work, middle or bipedestrian work, upper or 
aerial work).

Combination of variations in body posture/gestures and spatial direction (CD).

Combination of variations in body posture/gestures and spatial level (CN).

Combination of variations in spatial level and direction (ND).

Combination of variations in body posture/gestures, level, and spatial direction (CND).

Temporal Time (t): When there is a clearly observable change in the tempo of a motor action with respect to the previous one.

Interaction Dyadic interaction (Id): Interaction with a partner.

  Group interaction (Ig): Interaction with more than one other group member.

Figure 1. Formation of a T-pattern from a simple T-pattern 
of (ab) pairs to more complex T-patterns. From the behavior se-
quence depicted at the top, Theme detects T-patterns from simple 
ones, such as T-patterns of (ab) in the second row, to more com-
plex ones, such as the T-pattern at the bottom.

time
d  e  m  d  e  q   m      m  a  b    c     d  e     q  m      m  a  b   q  c m  d  ec

time
d  e  m  d  e  q   m      m  a  b    c     d  e     q  m      m  a  b   q  c m  d  ec

time
d  e  m  d  e  q   m      m  a  b    c     d  e     q  m      m  a  b   q  c m  d  ec

time
d  e  m  d  e  q   m      m  a  b    c     d  e     q  m      m  a  b   q  c m  d  ec
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to the original data. More complex T-patterns are consequently 
and gradually detected as patterns of simpler already-detected 
patterns through a hierarchical bottom-up detection procedure. 
Pairs (patterns) of pairs may, therefore, be detected; for example  
  {[(ab)c](de)},  and so on (see Figure 2). Special algorithms deal with 
potential combinatorial explosions due to redundant and partial detec-
tion of the same patterns using an evolution algorithm (completeness 
competition), which compares all detected patterns and lets only the 
most complete patterns survive. Since any basic time unit may be 
used,  T-patterns are, in principle, scale-independent, although only a 
limited range of basic unit sizes is relevant in any given study (Jons-
son et al., 2006).

“dog begins walking” or “dog stops running”). The kind of behavior 
record (as a set of time point series or occurrence time series) that re-
sults from coding of behavior within a particular observation period 
(here called T-data) constitutes the input to the T-pattern definition 
and detection algorithms.

Essentially, within a given observation period, two actions, a and b, 
occurring repeatedly in that order or concurrently, are said to form a 
minimal T-pattern (ab) if more often than expected by chance and 
assuming as h0 independent distributions for a and b, there is, ap-
proximately, the same time distance between them. Instances of 
a and b related by that approximate distance then constitute the oc-
currence of the (ab) T-pattern and its occurrence times are added 

Figure 2. Screen capture of ThemeCoder with OSMOS codes.

Table 2 
Description of Number of Tasks Proposed Following Each Variety of Instruction, 

Number of Motor Responses Performed by Participants After Instructions 
During Observation Sessions, and Number of Relevant T-Patterns Obtained 

From All Motor Response Recordings in Each Lesson of Body Movement

L 
I

1 
K

1 
D

1 
M

2 
K

2 
D

2 
M

3 
K

3 
D

3 
M

4 
K

4 
D

4 
M

5 
K

5 
D

5 
M

6 
K

6 
D

6 
M

7 
K

7 
D

8 
K

8 
D

8 
M

N 
T 2 2 2 2 3 1 1 2 2 1 4 2 3 3 1 2 4 2 3 2 3 4 1

N 
A

11 
3

11 
8

11 
1

12 
9

19 
4

38 13 
4

10 
4

91 25 
9

41 
4

25 
0

13 
7

14 
4

51 13 
3

22 
4

18 
7

23 
3

29 
0

36 
6

48 
8

84

N 
P

18 8 16 9 30 1 13 72 13 63 12 
6

73 7 4 2 7 52 32 18 28 15 47 
2

0 

Note— L, lesson; I, instruction; NT, number of tasks; NA, number of motor responses; NP, 
motor response recordings; K, kinesic instruction; D, descriptive Instruction; M, metaphoric 
instruction.
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example (Me) also appears frequently, more often than do 
responses completely different from the kinesic instruc-
tion (m). In the last two sessions, where contact improvisa-
tion was introduced, responses completely different from 
the kinesic instruction (m) were almost nonexistent, and 
the last session is the only one where the exact copy (Me) 
was predominant. This less frequent use of motor creativ-
ity may be due to the fact that the tasks were quite differ-
ent to those used in the previous sessions and participants 
needed to rely more on the copy. The fourth session, which 
focused on the exploration of external time (the instruc-
tor asked the participants to follow different rhythms with 
free motor skills), is the only one where participants gen-
erated a greater number of different motor responses (m) 
than copies of the kinesic instruction (Me). This is prob-
ably because participants had to react spontaneously to the 
rhythm without having time to prepare or think about their 
movement. Nevertheless, the tendency instruction (Mt) 

RESULTS

The number of T-patterns detected should be influenced 
by the number of tasks proposed in each session, the topic 
of that session, and the number of motor responses (see 
Table 2). In order to analyze the most frequent variations 
of the observed motor skills we took into account the first 
six frequencies and the relevant T-patterns obtained by 
analyzing all the motor skills performed by participants, 
depending on the variety of instruction and the session.

The frequencies show that when the task is introduced 
using a kinesic instruction, participants usually copy 
some important characteristics of this instruction, in line 
with what we have described above for the tendency in-
struction (Mt); however, they try to vary other aspects, 
especially those related to time (t) and body posture or 
gestures (c). In other words, the most common response 
is the tendency instruction (Mt). The exact copy of the 

Figure 3. T-pattern related to kinesics instruction. This relevant T-pattern ( p  .005)2 shows for the first 
criteria of instruction (marked by a square) that the participants vary some characteristics of the initial 
instruction (Mt). They also try to explore other motor skill combinations related to the instruction (m); 
the exact instruction (Me) also appears frequently. An example of motor skills criteria we can observe 
(marked by a circle) in this T-pattern can be when a participant makes a static rebalance (Es), runs (Ls) 
and jumps (Ed), then stops (a). It continues in contact with another partner (Mi) to do turns (Ea) and also 
combining impact manipulation (Mi) and conduction manipulation (Mc) skills with the partner.
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Analysis of the T-patterns obtained from tasks intro-
duced using a kinesic instruction shows that the most 
frequent pattern detected is the relationship between re-
sponses that reproduce the instruction (Me), followed 
by motor responses that change one of the characteris-
tics (Mt), usually time (t) or body posture or gestures (c), 
where these are the most susceptible to change. However, 
when we focus on the motor skills criteria related to the 
type of instructions, it can be seen that very rich T-patterns 
are detected when using a kinesic instruction. It seems that 
this type of instruction offers more ideas and possibilities 
to participants. One relevant T-pattern (see Figure 3) shows 
that although participants vary some characteristics of the 
tendency (Mt), they try different skills. They also seek to 
explore different motor skill combinations related to the 
instruction (m) by using stability and manipulation skills 
(m, Es–m, Mi–m, Mc). Participants also produced re-
sponses that do not agree with the proposal (a). Generally, 
when a kinesic instruction is used, the participants’ initial 
response corresponds to a tendency instruction or an exact 
instruction. They then try to vary the skills used (Mt) and 
also to vary completely the instruction (m). In this case, 
the most frequently used motor skills are those related to 
manipulation. An example of the motor sequence for this 
T-pattern is given in Figure 3.

was still the most frequent. Completely different motor 
responses (m) only appear among the six most common 
responses in this fourth session and also in the fifth (fo-
cused on the exploration of effort).

Participants tend to repeat the type of motor skill pro-
posed by the instructor. Moreover, the use of a specific 
motor skill category depends on the type of task; for in-
stance, manipulation skills require interaction with a part-
ner, whereas for locomotion skills the participant must be 
able to move through space. With regard to interaction, 
when the instruction contained an example of kinesics 
performed by a couple, participants mainly interacted in 
pairs, as they have inferred to do from the instruction.

Event frequency charts (see Appendix A) show that 
when instructions for the task are given using a kinesic 
instruction, participants usually copy some important 
characteristics of the instruction; in other words, the 
most common response is the tendency instruction (Mt). 
Although the exact copy of the example (Me) is ranked 
first, the sum of all the responses corresponding to the 
tendency instruction reveals that they are the most widely 
used form. The most common variation of the instruction 
proposed is the use of manipulative skills, of impact (Mi), 
and of conduction (Mc), followed by different types of 
stability skills: support, elevation, and axial stability.

Figure 4. T-pattern related to descriptive instruction. This relevant T-pattern ( p  .005) shows that some 
participants do not understand the instruction very well, since they respond with motor actions that do not 
agree with the proposal (a). They then use stability and locomotion skills, and repeat some of the responses 
used previously (m). Responses related to the first criterion are marked by a square. An example focused 
only on motor skills criteria that we have marked by a circle could be: The participant stands up (Es), he 
turns on his vertical axis (Ea), then he runs away (Ls).
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with motor actions that do not agree with the proposal (a). 
They then use support and axial stability motor skills and 
sequential locomotion skills, and also repeat some of the 
responses used previously. An example of the motor se-
quence for this T-pattern is described in Figure 4.

When analyzing the motor skills generated by instruc-
tions given using a metaphorical image or guided vision, 
the frequencies show a very similar behavior to that ob-
served in the tasks instructed using a description. The 
changes observed most frequently are related to body pos-
ture (c) and time (t). Space changes are infrequent but do 
appear in two lessons, whereas all lessons contain varia-
tions of the skill category.

Analysis of all the frequencies shows that interaction 
with partners produces motor responses that do not agree 
with the proposal (a). This type of response appears only 
when there is an interaction with partners, and never 
when they work alone. This is likely due to the search for 
a verbal agreement between participants prior to explor-
ing the task, and probably wouldn’t have happened if the 
participants had been contemporary dancers or expert im-
provisers. Nevertheless, after the agreement, participants 
responded in a more varied way than when performing 
without interaction. It can also be seen that at the begin-
ning of the study period we recorded more of these types 

With regard to descriptive instructions, the frequencies 
show that there are more variations here than in the tasks 
that use kinesic instructions. In all sessions, participants 
tend to vary the skill categories more and offer a wider 
range of motor responses. Once again, the changes with 
the highest frequency are related to body posture (c) and 
rhythm (t), although some sessions also include a num-
ber of space level changes. If we focus on motor skill 
frequencies when using a descriptive instruction, we 
can see that participants most frequently propose impact 
manipulation (Mi) and stability (Es, Ea, Ed) skills. Lo-
comotion skills are also used, but less frequently (see 
Appendix B).

The corresponding T-patterns obtained show that when 
participants receive a descriptive instruction, they usually 
change or enrich their previous motor responses in the 
search for modifications, in contrast to what occurs with the 
kinesic instruction. In this case, they had to produce their 
own movements; generally, therefore, we observe different 
complete movements, because they are thinking about final 
motor responses, not only about a specific variety.

One relevant T-pattern (see Figure 4) shows that some 
participants seem not to understand the verbal instruc-
tion very well; this may be because they haven’t received 
a kinesic reference from the instructor, so they respond 

Figure 5. A relevant T-pattern related to metaphoric instruction (p  .005). It can be seen that manipulative and 
locomotion skills are frequently used by participants, as is a combination of both (m, Ls, Mc–m, Ls, Mi). Partici-
pants also repeat some of the responses they have generated previously. An example would be: The participant is 
in contact with a partner (Mi), speaks to agree with something without motor actions (a), then starts locomotion 
skill (Lp) and runs or walks (Ls), then suddenly combines this sequential locomotion skill with a conduction ma-
nipulation skill (Mc), finishing with an impact manipulation skill (Mi) in order to be alone.
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tive instructions are used, whereas impact and conduction 
manipulation skills can be observed when using kinesic 
instructions.

3. It was also evident that interaction with partners gener-
ates a different behavior than individual work does, because 
participants try to agree with their partners. Moreover, the 
interaction seems to inspire participants and helps them feel 
more creative. The present study raises a number of ques-
tions that could stimulate new research in what is a largely 
unexplored field. Indeed, there is no empirical evidence 
regarding the best way to enhance motor creativity in dance, 
and the following questions all require further consider-
ation: Is the absence of any instruction as an example really 
a decisive factor? Can instructions foster the production of 
divergent motor skill responses among participants? Can 
the use of metaphorical images during instructions help to 
guide learners’ own processes of problem-solving related to 
the diversity of motor skills?
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Figure A1. Event frequency chart of kinesic instructions. The frequencies show that participants usually copy 
some important characteristics of the instruction; the most common response is the tendency model (Mt). Al-
though the exact copy of the example (Me) is ranked first, the sum of all the responses corresponding to the 
tendency instruction shows that they are the most widely used forms. The most common variation of the model 
proposed is the use of manipulative skills, of impact (Mi), and of conduction (Mc). There then appear all types of 
stability skills: support stability, elevation, and axial stability. 
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Figure B1. Event frequency chart of descriptive instructions. When a descriptive instruction is used, partici-
pants most often propose impact manipulation (Mi) and stability (Es, Ea, Ed) skills. Locomotion skills are also 
used, but not so frequently. An example of this T-pattern would be when a participant achieves a static equili-
brium, then runs, jumps, then stops, but does nothing of relevance (a). The participant remains in contact with a 
partner (Mi) to make turns (Ea).  
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Figure C1. Event frequency chart for metaphoric instructions show that responses that do not agree with the 
teacher’s proposals are not as frequent as are responses to other instructions, probably because the metaphor helps 
students understand the task. Stability and locomotion motor skills also appear here. An example would be: The 
participant stands up (Es), starts to turn on his vertical axis (Ea), then runs to another side of the space (Ls).
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