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Using Mindful Movement in Cooperative Learning While Learning About Angles 48 

Abstract 49 

Unlike studies on cooperative learning that have focused on the verbal communication aspect 50 

of learning, this study focuses on the non-verbal aspect – mindful movement, which is the use 51 

of body movement to aid academic learning. Our research examined the link between five 52 

learning activities occurring within a cooperative group of children using mindful movement 53 

and improvement of their academic achievements in the study of angles in geometry class. 54 

The learning activities were: a) physical contact with the studied environment; b) using visual 55 

and kinesthetic modeling; c) socio-kinesthetic interaction; d) sustaining the movement-aided 56 

learning activity; e) non-learning behaviors. 261 learners from eight second and third grade 57 

classes in six different schools participated in the research.  The experimental group included 58 

158 learners from five classes.  The control group included 103 learners from three classes.  It 59 

was found that, compared to the conventionally-taught control group, the experimental group 60 

using mindful movement in cooperative learning reached significantly better results in 61 

studying angles.  Additionally, a significantly positive correlation was found between each of 62 

the five variants of learning activities and improvement in academic achievement.  63 

 64 

65 
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Introduction 66 

Cooperative learning is active learning.  Children learning in small groups are asked to 67 

perform external interactive activities, such as performing experiments, demonstrating ideas 68 

to their peers, helping each other and talking to each other.  So far, research on cooperative 69 

learning has focused mainly on the benefits of verbal activity in learning (Slavin, Hurley and 70 

Chamberlain 2003).   71 

To a lesser extent, observations of children learning in cooperative groups have been 72 

directed at examining non-verbal activity as well (Ben-Ari and Kedem-Fridrich 2000; Nattiv 73 

1994).  However, in these studies the non-verbal activity encompassed various 74 

undifferentiated activities whose common denominator was characterized by an absence of 75 

speaking activities. Since these activities had nothing in common with each other that could 76 

collectively be defined as a factor exerting some impact on learning, it comes as no surprise 77 

that researchers failed to discern any impact these activities had on learning. In the present 78 

research we chose a specific non-verbal experience called "mindful movement" (Ben-Ari 79 

2002), and examined its beneficial influence on learning.  80 

In mindful movement, children form a circle with their bodies in order to learn about 81 

the circle. They make a connection between the way a bowling ball rolls and how the pins fall 82 

when it hits them, in order to understand the relation between the result – the falling of the 83 

pins, and the cause – the way the ball rolls as far as its direction and power of impact is 84 

concerned.  Moreover, as mindful movement proceeds, the children see their peers moving, 85 

they touch them and they touch objects, and they cooperate to make the required movements 86 

– all this in order to use body movement for the purpose of learning.  87 

Mindful movement is different from "movements for the sake of movement." While 88 

the latter is usually preconceived for the specific goal of improving physical capabilities or 89 

motor skills and puts emphasis on the quality of the movement, mindful movement needs to 90 
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be performed without giving any special attention to the quality of the movement. Mindful 91 

movement is also different from "incidental movement," which is not directed at learning, but 92 

occurs as a result of active learning (Shoval 2006).  Instances of this kind of movement would 93 

be children forming a circle in order to be able to see each other while interacting in some 94 

other task, or a child pulling another child's hand in order to direct his/her attention to a 95 

demonstration that he/she is performing. 96 

Utilizing non-verbal tools for learning could be especially significant in the first few 97 

year of elementary school. Although at this stage children are able to cooperate in groups, 98 

they are not capable of high-level verbal interaction (Deering and Meloth 1993; Sougvignier 99 

and Kronenberger 2007).  For this reason, approaches to cooperative learning that have been 100 

specially adapted to elementary school, such as "complex teaching," contain movement 101 

components as part of interactive learning (Cohen 1994), however, no special consideration 102 

has been given to the question of what kind of movement can promote learning. 103 

 104 

Literature Review 105 

Why integrate mindful movement into cooperative learning when teaching young 106 

children at school? 107 

Teachers of young children are concerned that their pupils might not be able to deal 108 

with a complex and demanding learning environment such as cooperative learning based on 109 

verbal interaction for any significant length of time (Souvgnier and Kronenberger 2007).  In a 110 

survey of 754 studies (Johnson 2003), only a small percentage (12%) related to children under 111 

the age of ten. This might reflect a mistrust of conventional cooperative learning for young 112 

students.  113 

Cooperative learning based on mindful movement may be better suited to children in 114 

the first few years of elementary school since movement is something every child knows how 115 
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to perform independently in the playground or in the schoolyard, and therefore a program 116 

based on the children's experience would enable them to benefit from learning in a 117 

cooperative group.  118 

Not surprisingly, a few studies on children in the first few years of elementary school 119 

show that cooperative learning is more successful than conventional learning (Deering and 120 

Meloth 1993). A reading of curricula based on cooperative teaching in the lower elementary 121 

school grades shows that the educationists who drew up these curricula have included 122 

abundant non-verbal activities based on body movement.  The children are asked to 123 

demonstrate movements, to perform experiments in which one child has to hold an object in 124 

his/her hand while another measures the object with a tape measure, and a third child reads 125 

the number on the tape measure indicating the length of the object.  In these curricula 126 

movement plays no role in the learning itself; it occurs incidentally, aiding learning by 127 

providing enjoyment and keeping the children busy while the verbal learning activity is 128 

suspended, and it is used to create conditions that enable the children to come into close social 129 

contact in heterogeneous classes (Ben-Ari 2002; Ben-Ari and Kedem-Friedrich 2000). 130 

The idea that mindful movement in a cooperative learning group will contribute 131 

directly to successful learning stems from the learning activities the child is required to 132 

perform while learning in the group: 1) physical contact with the environment being studied; 133 

2) visual and kinesthetic modeling; 3) verbal and socio-kinesthetic interaction; and 4) 134 

sustained movement-aided learning.    135 

1. Physical contact with the environment being studied. The main significance of 136 

physical contact is the opportunity to activate the kinesthesia – the kinesthetic perception 137 

(Jeannerod 2004). This perception provides unique information about the position of the body 138 

in its environment, the position of each part of the body, changes in the position of the body 139 

or any of its parts, the weight of objects in relation to the body, and the size of objects and 140 
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their position in relation to the body (Scherer 1987).  Let us take as an example the question: 141 

"What is the projected course of an object that is accelerated in a circle?".  The information 142 

provided by our perception of movement on how gravity acts on a sphere, on the speed at 143 

which it moves, and most importantly, on the forces acting upon it, is very relevant if we are 144 

to answer the question. One can expect that physical contact with the environment would 145 

provide additional kinesthetic information increasing learning when information provided by 146 

conventional audio-lingual perceptions in academic learning is not sufficient (Zacks 2005).   147 

2. Visual and kinesthetic modeling. Modeling, or demonstrating, is a teaching tool 148 

used by teachers every day, especially in science classes.  It serves to provide a concrete 149 

example of some abstract principle, and encourages discussion among learners on the basis of 150 

the concrete evidence everyone has observed (Taylor 1988).  When learners demonstrate 151 

something in order to give an example, the teacher is able to see if they have understood what 152 

they have learned, and he/she can encourage them to correct what they have demonstrated; 153 

this will provide an additional opportunity to learn (Deese, Ramsey, Walczyk, and Eddy 154 

2000).  155 

Research examining ability to assess orientation in an environment (Hegarty, 156 

Richardson, Montello, Lovelace and Subbiah 2002) showed that the subjects were able to 157 

assess their knowledge much better when it was linked to moving in and feeling their physical 158 

surroundings than when it was linked to learning with a map. 159 

Research in the field of modeling sports skills indicates the importance of visual and 160 

kinesthetic modeling, especially if the person demonstrating the skill is a peer familiar to the 161 

learners; peer modeling will increase motivation for imitation and learning (Soo Hoo, 162 

Takemoto, and McCullagh 2004).  It is reasonable to assume that the same motivating 163 

mechanism for imitating and learning works also when kinesthetic modeling is used for other 164 

learning goals. 165 
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3. Verbal and socio-kinesthetic interaction: Peers may succeed in helping their 166 

interacting counterparts advance because they possess different levels of knowledge from 167 

their counterparts, in different areas; these differences enable one peer to teach another 168 

(Sullivan and Glantz 2006).  Examples of such processes are the following: giving 169 

explanations, transferring information, correcting mistakes (Webb 1985, 1991), confirming 170 

previous information, providing an additional idea (Forman and Cazden 1985), and 171 

demonstrating motor skills in a physical education lesson (D'Arripe-Longueville, Gernigon, 172 

Huet, Cadopi and Winnycamen 2002).  Additionally, peers are successful in aiding their 173 

interacting counterparts by creating conflicts that undermine the others' thinking, causing 174 

them to search for other explanations and solutions (Bearson, Magazman, and Filardo 1986: 175 

Darnon, Butera, and Harackiewicz 2007). 176 

Research dealing with cooperative learning shows that it builds learning that relies on 177 

verbal interaction, and therefore it also points out the benefits of verbal interaction in 178 

successful learning.  There is reason to believe that if in cooperative learning we replace 179 

verbal interaction with body movement, learning will occur through the movement.  180 

Movement adds imitation of movements to learning processes, leading to a child observing a 181 

peer's successful performance.  Moreover, close physical contact occurring with movement 182 

may lead children to real and intense social conflicts (Shoval 2006), which may in turn give 183 

them a desire to cooperate in order to create a sense of fairness among the participants 184 

(Muller, Kals, and Maes 2008). 185 

In social interaction, which is both verbal and kinesthetic, each of these components 186 

may give feedback to the other; verbal interaction may provide feedback to kinesthetic 187 

interaction by confirming what is experienced in movement, by suggesting changes or 188 

explaining them, thus enabling the transfer of activity from practical experience to the 189 

establishment of a comprehensive verbal idea or a different possibility for reaching solutions.  190 
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Kinesthetic interaction gives visual feedback; through contact and touch it enables the learner 191 

to verify and model verbal assumptions by trying them out in practice.  An example of this 192 

process occurred when children were asked to imagine what the concept of 'gradation' 193 

(progression) might look like in a practical demonstration; the children were then asked to 194 

give instructions to their peers in the group on how to perform movements that would 195 

demonstrate the concept.  A child in the group then began to walk slowly, accelerating a little 196 

every few steps until reaching a fast pace in his walking (Ben-Ari 2002).            197 

4. Sustained movement-aided learning activity: Sustained activity means that the 198 

learner will perform the activity uninterruptedly for the duration of time the movement 199 

enables him or her to do so, indicating that the learner is listening (Leont'ev 1994).  200 

Movement is an exterior stimulus, and as long as the learner is engaged in his or her learning 201 

task the movement indicates that the learner's attention is directed toward what is being 202 

learned.  When attention is purely mental (interior) the activity becomes very difficult to 203 

sustain, because the nerve and muscle systems are inactive.  Additionally, when attention is 204 

terminated there are no exterior warning signs, and sometimes the individual who is supposed 205 

to be concentrating on what is being learned is not at all aware of the fact that his or her 206 

attention is waning.  When, on the other hand, the person performs movement, the body 207 

systems are active and physiological alertness is sustained (Kawano 1998; Vingarten and Bar-208 

Eli, 1993). 209 

If there is no alertness, movement ceases or will not be directed to the task being 210 

performed; this can be verified by external observation.  Humphrey and Humphrey (1991) 211 

explain sustained attentiveness as something that results from motivational factors present in 212 

movement: every activity facilitates performing subsequent activities, since it serves as 213 

preparation or as an exercise for the next activity.  Improvement in performance constitutes 214 

the success that motivates the learner to go on to the next experience. 215 
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Movement requires a sustained effort in the performance of tasks; details of what is 216 

being learned must not be overlooked (Leont'ev 1981). Learning activities occurring 217 

simultaneously with movement are likely to influence academic achievement.  The hypothesis 218 

of this study is that learning activities of this kind promote higher achievement; conversely, 219 

the absence of such activities will limit academic achievement.  It is the aim of this study to 220 

examine if this hypothesis is borne out by the facts. 221 

 222 

                                         Research Hypotheses 223 

1. Using mindful movement in cooperative learning will improve learners' achievements to a 224 

greater extent than conventional learning. 225 

2. There is a link between the number of times the learner performs each of the learning 226 

activities and the improvement in his or her achievements: 227 

a. The more frequent the learner's physical encounter with the environment 228 

being studied, the higher his or her achievements will be.   229 

b. The more the learner uses visual and kinesthetic modeling, the better will 230 

his or her achievements be. 231 

c. The more the learner is involved in social and physical movement 232 

interaction, the greater his or her achievements will be. 233 

d. The more the learner is involved in socio-verbal interaction, the higher his 234 

or her achievements will be. 235 

e. The longer the learner spends in learning activities involving movement, 236 

the better his or her achievements will be. 237 

f. The less the learner is involved in non-learning behaviors, the greater his or 238 

her achievements will be.   239 

 240 
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Method 241 

Research type. This study is based on field research that examined movement-aided 242 

learning activities of students learning in cooperative groups about angles in geometry class.  243 

Structured observation of each learner in the experimental group was used; the group was 244 

learning about angles through the use of movement.  To check the efficiency of the method, 245 

the experimental group's achievements were compared to those of a control group that had 246 

been taught the same subject by the conventional method, a combination of frontal 247 

explanations given by the teacher and individual exercises in a work book. 248 

Population. The study encompassed 216 learners from eight second and third grade 249 

classes in six schools. The experimental group included 158 learners from five classes that 250 

learned about angles by integrating movement while learning the subject.  The control group 251 

included 103 learners from three classes that learned the subject with their regular 252 

mathematics and geometry teachers.  Young learners were chosen for the experiment because 253 

at this age many subjects are related to the physical surroundings of the pupils, and integrating 254 

active learning in the lessons is viewed as very natural.  A statistical check did not reveal any 255 

significant differences between the experimental and the control groups – neither in the 256 

distribution of genders in the classes, in the average teacher-evaluations, nor the achievement 257 

tests that were administered before the new subject – angles - was taught. 258 

Research procedure and tools: Eight female teachers were selected; these teachers 259 

were screened by competent observers and were found to be excellent educators; the children 260 

were attentive to what they had to say, and they learned from them.  Five of the eight teachers 261 

had taken a 56-hour in-service training course on the subject "movement in cooperative 262 

learning," and they taught angles to the experimental group through the use of movement in 263 

"complex teaching."  The remaining three were very experienced teachers who had taught 264 
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mathematics and geometry in the third grade for more than ten years each; they taught the 265 

control group, which learned the same subject without the benefit of movement. 266 

In the experimental classes, the teachers prepared eight card files collectively for the 267 

learners before they began "complex teaching" twice a week for four weeks, while the control 268 

classes learned by the conventional method for the same duration. Later, in order not to 269 

deprive the children in the control group, they were taught a different subject (graph reading) 270 

by using mindful movement in cooperative learning.  271 

The observation procedure in the experimental classes 272 

  The data relating to the learning activities were collected through observations and 273 

reported on structured form. The observation form was drawn up after preliminary and open 274 

observation of ten lessons involving cooperative learning with mindful movement.  In the 275 

open observations all the behaviors that occurred during the lessons were recorded, classified, 276 

and encoded.  A defined combination of behaviors represented a learning activity as it was 277 

presented in the review of the literature: 278 

(1) "Physical contact with the studied environment" is defined by the observation of 279 

two behaviors: individual movement (M) – every individual movement that 280 

constituted part of the learning; and contact of the individual with an object (C) – 281 

every instance of individual contact with an object (balls, ropes, sticks, hoops, etc.) 282 

that was introduced as an aid during the lesson.  283 

(2) "Using visual and kinesthetic modeling" is defined by the observation of one 284 

behavior: watching others (W) – eye contact with others' behavior in movement and 285 

contact. 286 

(3) A. "Socio-kinesthetic interaction" is defined by the observation of two behaviors: 287 

movement with others (MO) – every movement that constituted a part of learning 288 

and was dependent on the cooperation of other learners and contact with an object 289 
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with others (CO) – every contact with an object brought in by the teacher that was 290 

used in the learning process and depended on the cooperation of other learners. 291 

      B. "Socio-verbal interaction" is defined by the observation of three behaviors:  292 

    speaking (S) – the learner brings up ideas and suggestions while learning with his    293 

    peers; listening (L) – when others speak, the learner participates in the process, close  294 

    to the speaker and keeping eye contact; and reading to others (RO) – when the 295 

learner reads out loud from a text (usually cards). 296 

(4) Sustaining the movement-aided learning activity. This activity differs from the 297 

others as it does not have its own distinctive behaviors, and is defined by the 298 

observation of all the learning behaviors: individual movement (M), cooperative 299 

movement (MO), contact with an object (C), contact with an object with others 300 

(CO), reading (R), reading to others (RO), writing (T), speaking (S), listening (L), 301 

and observing (W). 302 

(5) Non-learning behaviors are defined by the observation of two behaviors: the learner 303 

is not engaged in the learning task (NLT) – activity that is not part of the on-going 304 

learning process; and the learner waits for his turn (WA) – waiting for one's turn, or 305 

an opportunity to occupy oneself with some object while ignoring the on-going 306 

learning process. 307 

The experimental classes were observed by four veteran physical education teachers 308 

who were experienced in observing children in these types of activities; they were trained 309 

together to observe and fill out the observation reports until they reached a high level of 310 

reliability.  Each class was observed by two observers in four lessons.  The observations 311 

began the moment the pupils started their activities according to the instructions found in the 312 

card files, and ended the moment the children stopped the activities as they were instructed in 313 

the card files.  In order to retain consistency on one hand, and randomness on the other, the 314 
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observation was planned as follows: every observer watched three rounds of lessons that she 315 

picked at random before every observation.  The observer approached a group of four children 316 

who worked together, observed them working in their group – every child according to a pre-317 

arranged order, and wrote down on a form the activities she saw during the observation of 318 

each child.  At times during the observation a child spoke, moved, or touched an object; every 319 

one of these events was recorded in the form. In any event, in all observations, at least one 320 

activity was recorded, assuming that the list of activities included every action that might 321 

occur during a lesson in which the children moved and learned in groups.  Each child was 322 

observed 24 times, for about two seconds each time.    323 

An achievement test was administered twice to both the control classes and to the 324 

experimental classes, once before and once after learning the subject.  The test was taken out 325 

of a Board of Education Pedagogical Center test bank, and its reliability was confirmed before 326 

the research.  It included 10 items consisting of both open-ended questions and multiple 327 

choice questions; the maximum grade on this test was 100.  Some sample items taken from 328 

the test were: "Draw an acute angle," "Draw a line between the drawing and the name of the 329 

angle," and "Draw two angles of different sizes and circle the smaller one." 330 

 The limitations of this research. 331 

The experimental group enjoyed the benefit of integrating mindful movement in their learning 332 

and benefited from the observers' attention as well.  These factors may have had a certain 333 

impact on this group's achievements and on their motivation to get involved in learning, as 334 

well as on the teachers' willingness to invest time and effort in their teaching. While we were 335 

unable to control these factors completely, we took the following measures in order to weaken 336 

their impact on the experiment: a) all the children that participated in the research, including 337 

the children in the control group, were told that they were going to participate in the 338 
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experiment so that they would all do their best; b) we ensured that the control group also had 339 

observers present at their lessons.      340 

Results 341 

Table 1 shows the average grade of the learners in the achievement test before and 342 

after learning, the standard deviations, and the t values.  As shown in the Table, there was no 343 

difference in the average grade of the two groups in the achievement test administered before 344 

the research: both scored below 40.  In contrast, in the identical test administered after the 345 

experiment, the average grade of the experimental group was significantly and statistically 346 

higher (79) compared to that of the control group (59).  It can be seen that the first hypothesis 347 

of the research was confirmed. 348 

Insert Table 1 about here 349 

Table 2 shows the frequency of the learning activities of every pupil in the 350 

experimental group, in order to determine whether the expected behaviors took place. The 351 

Table details the frequency of the six learning activities as they were checked in the 352 

observations.  To appreciate the significance of the figures in the Table, it is worth 353 

remembering that each child was observed 24 times, for about two seconds each time.  The 354 

Table presents several data: first, the gaps between the children who showed the lowest 355 

number of learning behaviors (0 – 5) and the children who showed the highest number of 356 

learning behaviors (12 – 53) were very large.  Second, the children very frequently did 357 

activities that needed interaction – about twenty times on the average, combining two types of 358 

interaction.  Third, the average of all the behaviors taken together that led to learning, which 359 

we called "sustained movement-aided learning behavior," was 29.  This indicates that the 360 

children performed more than one learning behavior during the two seconds they were 361 

observed. 362 

Insert Table 2 about here 363 
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Table 3 shows the connections between the number of times the learner performed 364 

each of the learning activities and the improvement in his or her achievements.  The Table 365 

indicates that every learning activity had a positive and significant correlation (p<.01) with 366 

the improvement of the child's achievements, but the intensity varied between r=.27 and 367 

r=.65.  The Table also shows that "using visual and movement modeling," which consists of 368 

only one behavior – "observing," had the highest correlation in the connection between a 369 

learning activity of one kind and the improvement of achievements (r=.43).  Additionally, the 370 

Table also shows that all the behaviors gathered under the heading "sustained movement-371 

aided learning" had an exceptionally high correlation with improvement of achievements 372 

(r=.65).  It can be seen that Hypothesis 2 was confirmed.  373 

Insert Table 3 about here 374 

In order to check for variants that could predict the pupils' achievements 375 

independently of the other variants, two multi-variant linear regression analyses were 376 

performed using the stepwise method. Two independent variants were introduced in the first 377 

analysis: "sustained movement-aided learning activities," and the teacher's assessment. In the 378 

second analysis, we introduced the variants that were found significant in the analysis of the 379 

correlations, not including "sustained movement-aided learning activities," which is a 380 

combination of all the learning activities taken together and obscures all the single separate 381 

learning activities, as well as the assessment grade of the teacher.  382 

In the first analysis, presented in Table 4a, it was found that the higher the grade 383 

achieved in the pre-test before the experiment, the lower the effect of learning on improving 384 

the learner's achievements in both groups.  The "teacher's assessment" is a significant 385 

predictor of learners' achievements.  However, the variant that affected improvement of 386 

achievements the most was "sustained movement-aided learning activities."  The three 387 

variants explained 50% of the difference in the improvement of learner achievement. 388 
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Insert Table 4a about here 389 

In the second analysis, shown in Table 4b, five variants were found that predict pupils' 390 

achievements. The higher the grade in the pre-test before the experiment, the lower the effect 391 

of learning on improving the learner's achievements; on the other hand, the higher the 392 

teacher's assessment of a learner, the better the learner's improvement in his or her 393 

achievements.  The learning activities that were found to predict improvement in 394 

achievements were "physical contact with the studied environment," "socio-kinesthetic 395 

interaction," and the "use of visual and kinesthetic modeling."  The five variants mentioned 396 

above accounted for 60% of the difference in the improvement of the learners' achievements. 397 

Insert Table 4b about here 398 

Considering the findings, it can be said that the more the learners used learning 399 

activities with movement, the higher their academic achievements, especially with the 400 

following activities: sustained movement-assisted learning activities; physical contact with 401 

the learned environment; use of visual and movement modeling; and socio-kinesthetic 402 

interaction. 403 

Discussion 404 

The aim of our research was to examine if cooperative learning with mindful 405 

movement improves achievement in academic studies such as learning about angles, and to 406 

determine which processes, or learning activities, affect this improvement.  The findings of 407 

the research indicate that second and third grade children who learned about angles in their 408 

geometry class by integrating movement in their cooperative learning improved their 409 

academic achievements to a greater extent than the children who were taught by the 410 

conventional method.  The findings also indicate that every one of the learning activities 411 

designed to specifically promote learning of angles through movement did indeed lead to 412 

improvement in the children's understanding of this subject. 413 
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 414 

The link between learning activities and improvement of achievements     415 

As stated, this research found a positive correlation between each of the five learning 416 

activities and improvement in academic achievement, and also found a negative correlation 417 

between behaviors not aimed at learning and improvement in academic achievement.  This 418 

dichotomy strengthens the general findings regarding the link between mindful movement 419 

learning activities and academic improvement: Children who are busy with movement-420 

assisted tasks improve their achievement, while those who try to learn without movement-421 

assisted tasks during the time assigned to learning will show lower achievement (Ellis 2000). 422 

An analysis of the findings relative to all the learning-fostering activities clarifies a 423 

few aspects regarding their quality: 424 

Physical contact with the studied environment correlates significantly with academic 425 

achievement.  Apparently, information known to us from the kinesthesia of learning is 426 

significant.  It may very well be that what works in this activity is the fact that not only does 427 

moving in the environment supply information about the environment, but it also supplies a 428 

reaction component, which is a kind of feedback about the correctness of that information 429 

(Jirsa 2004).  For example, when a child catches a ball, the successful completion of the 430 

action provides correct information (in his or her perception) about the angle at which the ball 431 

was thrown, while failure to catch the ball will send feedback about wrong angle perception. 432 

If we use this feedback process in studying academic subjects, then the successful 433 

performance of movement will make it possible to obtain feedback about the acquired 434 

knowledge (Radford, Demers, Guzman, and Cerulli 2004). For example, when dealing with 435 

teaching through movement, the difference in the size of different angles leads to the reaction 436 

of the learner to bend and stretch his or her elbows; these two actions provide us with 437 

information about different angles of arm openings.  The information about the existence of 438 
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different angle openings guides our arm movements in adapting to the different sizes of the 439 

openings.  If we compare these movements with the visual perception of surveying angles in 440 

drafting, we will see that the visual perception does not provide the learner with feedback as 441 

does the movement perception, and the learner may fail to see the difference in angle sizes. 442 

Using movement and visual modeling had an especially high correlation with 443 

improvement of achievements, in spite of the fact that it included only one behavior – looking 444 

at peer movement, and in spite of its low frequency.  This activity is actually a live 445 

demonstration of what is being learned.  This type of modeling has several advantages: first, 446 

the learners can choose it at will, whenever it suits them; second, it is very likely that in our 447 

study the learners ceased this activity because they encountered difficulties or issues, and 448 

looked for solutions from their peers, and their involvement in the activity was therefore very 449 

intense; thirdly, movement solutions suggested by peers could be close to the movement 450 

capabilities and understanding of the children observing the modeling, so that the suggested 451 

solutions would enable the children to learn autonomously (Littlewood 2003). 452 

In the course of our research, social interaction was divided into two parts: "movement 453 

interaction" and "verbal interaction;" this was done to gain a sharper picture of the interactive 454 

processes.  Both of these variants were found to have a significant positive correlation with 455 

improved achievement, but to a lesser degree than the others.  One should note that the 456 

children in the experiment were second and third graders who, except for a short dry run in 457 

organizational processes before the experiment, were not experienced in interactive processes.  458 

Efficient learning interaction cannot be taken for granted at this age.  Social interaction may 459 

have to be learned through earlier processes in order to be effective (Kutnick and Kington 460 

2005). 461 

Sustained movement-aided learning activity actually covers all the behaviors that 462 

foster learning.  The fact that this activity showed an exceptionally high correlation means 463 
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that different learning activities strengthen each other in the attainment of learning goals. In 464 

addition, the different learning activities connected to movement provide more time for 465 

learning (Shoval, Talmor, and Garmize 2006).   466 

 467 

Learning activities and prediction of improvement in learners' academic achievement  468 

In a multi-variant linear regression analysis of the data, we found that sustained 469 

movement-aided learning activity is the most significant predictor of improvement in 470 

achievement (Table 4a).  This learning activity is a stronger predictor than the "pre-grade" and 471 

"teacher's assessment."  The "pre-grade" represents the learner's knowledge upon entering the 472 

class.  The fact that a learner going through sustained movement activity is able to improve on 473 

his/her academic record is significant for most learners, and especially for the weaker ones. 474 

This is particularly true for those weaker learners who learn in heterogeneous classes, where 475 

the high achievers can help them sustain and persevere in the learning task, thus enabling 476 

them to progress significantly in their studies. "Teachers' assessment" in our research was 477 

given by the homeroom teachers. Homeroom teachers have a very good idea about how their 478 

students perform in a classroom learning situation.  Again, our research shows that when 479 

learners perform sustained movement-aided learning activities, they have a better chance of 480 

overcoming their low starting point, and perhaps even the teacher's low expectations as well.  481 

When entering each of the other learning activities separately, and leaving "sustained 482 

movement-assisted learning activities" out of the regression (Table 4a), the pre-grade and the 483 

teacher's assessment proved to be better variables in predicting improvement in academic 484 

achievement of learners than the individual learning activities taken separately. Still, three 485 

activities were found to be good predictors of improvement: physical contact with the 486 

environment, using visual and movement modeling, and socio-kinesthetic interaction. The 487 

finding regarding interaction is especially interesting.  Between the two kinds of interaction, 488 
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only movement interaction was found to be a significant predictor of improvement in 489 

academic achievement.  To a certain extent, this finding can be explained by the fact that the 490 

children were given tasks in which "mindful movement interaction" was to be used, and 491 

"verbal interaction" was only incidental to movement and therefore of secondary importance.  492 

To understand this explanation we must regard the way the learning was carried out during 493 

the intervention.  The children read movement-related instructions which were supplemented 494 

by instructions regarding verbal processes that included thinking and discussion.  For 495 

example, "One of the pupils forms an angle using the rope.  A second one opens a wider 496 

angle.  A third one opens a wider angle, and so on…Discuss what causes the angle's change in 497 

width."  It is possible that in order to understand what they were learning, the children focused 498 

on the movement and did not need to express themselves verbally.  Educationists attribute 499 

great importance to the verbal processes in learning, and regard other processes as aiding the 500 

verbal one.  Could it be that in certain subjects that can be perceived both visually and 501 

kinesthetically, such as geometry and physics, verbal interaction is of lesser significance?  To 502 

answer this question, more research is needed. 503 

 504 

Recommendations 505 

This is the first study exploring the benefits of changing the conventional verbal interaction  506 

learning process into cooperative learning using body movement.  More research is required 507 

on learning other subjects with this method, comparing them not only to conventional 508 

learning but also to cooperative learning based on verbal interaction. It would also be 509 

worthwhile to conduct laboratory research that closely follows what occurs in learning 510 

activities by recording the activities on film.  Research of this kind could provide us with 511 

more detailed data on the succession of learning occurrences, on the way learning occurs, and 512 

on the reasons behind successful learning.  From the practical point of view, curricula in 513 
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cooperative learning for early childhood and a little beyond may at times suggest movement-514 

based activities.  Following our research, it may be presumed that it would be worthwhile 515 

examining what kind of movement is most beneficial in order to modify it into mindful 516 

movement, so that it can be turned into a significant part of learning.   517 

518 
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Table 1  608 

The Difference in the Extent of Improvement ("Post-test" minus "Pre-test") between the 609 

Groups 610 

 611 

 612 

 613 

 614 

 615 

 616 

        617 

 618 

 619 

T-test for independent variables 620 

621 

 Experimental 

group  

Control 

group 

t p 

Pre-test grade 

 

39 + 14 

 

38 + 15 0.80 .427 

Post-test grade 79 + 17 56  + 19 

 

10.1 <.001 

Improvement in 

grade 

39 + 18 18 + 15 

 

10.2 <.001 
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Table 2 622 

Frequency of Learning Activities Per Pupil in the Experimental Group 623 

 624 

               Learning activities Minimum 

activity 

per pupil 

Maximum 

activity per 

pupil  

Average and SD per 

pupil 

Physical contact with studied environment 

(M; C)* 

0 17 5.7+4.0 

Using visual and kinesthetic modeling 

(W) 

0 12 1.97+1.8 

 

Socio-kinesthetic interaction 

(MO; CO) 

0 25 10.0+5.0 

Socio-verbal interaction 

(S; L; RO) 

1 18 9.6+3.2 

Sustained movement-aided learning 

activity  (M; MO; C; CO; R; RO; T; S; L; W) 

5 53 29.3+7.3 

Non-learning behaviors 

(NLT; WA) 

0 9 5.7+4.0 

 625 

Note. See explanation of abbreviations on page 11-12626 
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Table 3 627 

Correlation between Learning Activities of Pupils and Improvement in Academic 628 

Achievement – Pearson Correlations 629 

 630 

                               Learning activity Correlation to 

improvement in 

achievements (r ) 

Physical contact with the studied environment              .31 

Using visual and kinesthetic modeling              .43 

Socio-kinesthetic interaction              .24  

Socio-verbal interaction              .27 

Sustained movement-aided learning activities               .65 

Non-learning behaviors            - .20 

 631 

  All correlations significant at a significance level of 0.01 632 

 633 

 634 

 635 

 636 

 637 

 638 

 639 

 640 

 641 

 642 

 643 

 644 

 645 

 646 
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Table 4a 647 

 Variables Predicting Improvement in Student Achievements 648 

Variable          b        beta          t         p 

Sustained movement-aided 

learning activity 

       1.01       0.40        6.04  <0.001 

Pre-Test grade     - 0.50    - 0.37        5.61  <0.001 

Teacher assessment        4.22       0.29         4.52  <0.001 

 649 

R**2=0.50 650 

P<.01 651 

 652 

Table 4b 653 

Variables Predicting Improvement in Student Achievements Excluding "Sustained 654 

Movement-aided Learning Activities" 655 

 656 

                  Variable b beta t p 

Pre-test grade - 0.56 - 0.42 6.23 <0.001 

Teacher assessment 5.14 0.36 4.80 <0.001 

Physical contact with studied  

environment 

1.53 0.33 3.90 <0.001 

 

Socio-kinesthetic interaction  0.67 0.18 2.82 0.03 

Using visual and kinesthetic modeling 1.50 0.15 3.12 0.01 

 657 

R** 2 = 0.60 658 

P<.01 for all  659 
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