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Abstract 

 

The goal of this study is to identify learners who are most likely to benefit from a small group 

cooperative learning strategy, which includes tasks involving movement activities. The study 

comprised 158 learners from five second and third grade classes learning about angles. The 

research tools included structured observation of each learner and pre and post tests. The analysis 

identified three behavioural clusters: “active”, “social” and “passive”. The results suggest that 

students who are physically active while seeking knowledge and/or solutions are more successful 

than their peers who are more socially active, even if initially they were lower achievers. Passive 

students demonstrated the lowest academic achievements. This study points to a possible 

solution for the problems that cooperative group learning, based mainly on verbal interaction, 

often encounter at the primary education level.  

 

 

Descriptors:  teaching strategy, physical activity, elementary school, lower achievers
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Who Benefits from Cooperative Learning with Movement Activity? 

Introduction 

Cooperative learning occurs when students work together in small heterogeneous groups 

performing group tasks set by the teacher (Cohen, 1994). This study aims to identify the learners 

who are most likely to benefit from cooperative learning with movement activity. Movement 

activity, which includes physical movement of all or parts of the body, can be used during 

cooperative learning as a way to demonstrate, clarify, express and apply an idea (Ben-Ari, 2002). 

For example, learners demonstrate the concept “higher” by adding shelves to a cabinet while 

climbing a ladder. 

Since there is not one single learning strategy that benefits everyone, it is important to 

know who benefits more or less from particular learning strategies. This can help teachers adjust 

their strategies towards learners’ attributes and needs, as well as structure the classroom 

approach to benefit as many children as possible (Tomlinson, 2008). The current study aims to 

address this issue by measuring the impact of movement activity in cooperative integrative 

learning environments on different groups of students. 

Theoretical background 

The following literature review aims to address two questions: (a) what are the 

behaviours that foster learning when movement activity is used in cooperative learning? and (b) 

what is the contribution of integrating movement in cooperative learning of lower achievers? 

There appears to be very little research dealing with the link between movement activity and 

learning, and so we will base our answers to the two research questions on studies that have dealt 

with cooperative group learning and on practical pedagogical literature in this field. 
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Behaviours that foster learning when movement activity is used in cooperative learning 

In cooperative group learning the group has a common goal and students achieve only if 

all group members do well on independent assessments (Slavin, Lake & Groff, 2007). Research 

on cooperative learning, however, shows that in a group using verbal interaction, not all 

participants benefit equally (Webb & Mastergeorge, 2003). It is suggested that children who 

benefit the most are those who provide scaffolding and guidance (Gillies, 2000, 2008), usually 

those who generate more elaborative talk (Van Boxter, Van der Linden & Kanselaar, 2000) as 

well as those who extend help and explanation to others (Nattiv, 1994; Webb, 1991). The 

common denominator of children with these behaviours is that they are active children and the 

group process provides an opportunity for them to express their capabilities (Merrill, 2002). 

Thus, in most cooperative learning situations the difference between the more and less successful 

learners depends on their verbal interaction behaviour. Nonetheless, there is evidence that such 

beneficial behaviours are not frequently demonstrated in the lower grades of elementary schools 

(Deering & Meloth, 1993; Nattiv, 1994). These studies also show that the younger the learners 

the less active their verbal behaviour is. It is also possible that when learning through movement, 

activities are directed toward academic learning and the tasks the children are given replace 

verbal activities (for example, instead of talking about the difference between two angles, they 

would have to show the difference through movement). Hence young children may benefit from 

learning through movement more than their older peers for the following reasons: (a) At a young 

age, children are constantly moving about as a natural part of their growing process; they move 

easily and so can be involved in using movement to carry out learning tasks (Humphrey & 

Humphrey, 1991);  (b) due to the associative character of movement, they are able to conceive 

many ideas while performing a task (Ben-Ari, 2002) ; (c) the two perceptions working during 
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learning are the kinaesthetic and the visual ones. Unlike the audio perception, which requires 

others to listen to a speaker, as they move children can act and see other children's solutions 

simultaneously. In addition, they may have more opportunities to initiate activities (Shoval, 

2006); and (d) children perceive movement activity as an enjoyable game so there is a better 

chance they will concentrate on this kind of activity more independently without requiring 

constant attention and feedback from the teacher (Humphry & Humphrey, 1991). 

 

The contribution of including movement activity in cooperative learning for the academic 

achievement of lower achieving children 

Comparisons of homogeneous and heterogeneous groups suggest that low achievers 

benefit from learning with high achievers (Hopper & Hannafin, 1988; Leechor, 1988; Tudge, 

1990). The expectation for cooperative learning to improve the learning achievement of low 

achievers stems from the assumption that the social structure of the small heterogeneous groups 

encourages the high achievers in the group to help the low achievers by explaining the material 

to them (Cohen, 1994; Gillies, 2000; Gisbert &  Font, 2008). There are three possible reasons for 

expecting lower achievers to benefit from including movement activity in this process:  

1.  Helping to overcome the language barriers. The main barrier to achievement in the 

learning of low achievers is the ability to communicate verbally with peers (Gillies, 2000). 

Research on cooperative learning shows that children learning in cooperative groups can hold 

discussions only with a low level of verbal expression (Dearing & Meloth, 1993) and need to be 

taught verbal language skills related to explaining and asking questions before significant 

learning can occur (Souvignier & Kronenberger, 2007). These learners also need to be taught 



Who Benefits from Cooperative Learning with Movement Activity?   

6 

 

how to communicate in cooperative groups before beginning to learn in such groups (Gillies, 

2000).  

Movement activities during cooperative learning can help to overcome the barriers of the 

language by demonstrating ideas, by using a concrete experience as a common subject for verbal 

discussion, and by replacing verbal interaction with movement interaction. 

2. Improving the social interaction. The social behaviour of learners has an impact on 

their academic achievements (Horst, Finney & Barron, 2007). Contact conditions are 

circumstances created by educational settings in order to provide all learners with the 

opportunity to experience positive social contact so that the low achievers, who are usually 

marginalized from the mainstream, would have an equal opportunity to learn (Amir, 1969).  

The main contact conditions teachers can control are maintaining equal social status 

during the class learning; providing opportunities for cooperation among the learners; and close 

and enjoyable contact among the learners. Cooperative learning creates opportunities to maintain 

these contact conditions (Ben-Ari, 2002). Movement activity occurring during cooperative 

learning also reinforces these conditions.  

Equal social status stems from the unlikely association between social background and 

movement as well as the opportunity to use multiple abilities, which may enable all learners to 

contribute to the groups’ activity (Humphrey & Humphrey, 1991; Shoval, 2006). Cooperation 

among the learners can be created by the fact that the movement activity is observable and open 

to peers and thus can be observed and copied easily. Such activities can encourage a child to ask 

for help: "hold me for a second”, and can lead to interdependence: “lets hold hands and stand up 

together" (Shoval, Talmor & Gramise, 2006). Close and enjoyable contact among the learners 

may be there because of the direct physical contact among the moving participants: they hold 
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hands, they stand or sit back to back, and they pass objects to one another. Enjoyment of 

movement stems from the playful nature of the experience (Humphrey & Humphrey, 1991), and 

from the sense of belonging and identification with the group (Ben-Ari, 2002). 

3. Enhancing social-cognitive conflicts. Successful learning in cooperative groups can be 

explained by the number of social and cognitive processes occurring when learners’ skills and 

knowledge are not equal within the group (Slavin, Hurley & Chamberlain, 2003). Movement 

contributes to these processes by providing concrete illustrations and kinaesthetic data which at 

times can be clearer than audio-visual verbal and printed sources of data. For instance, when a 

learner changes the angle of an opening formed by his arms and back, using the joints of his 

shoulders to do so, his kinaesthetic sense will inform him of the differences between an acute 

angle, a right angle and an obtuse angle. When the other members of the group experience the 

same task, the learner has the opportunity to also observe the different angles and make a 

connection between these two concrete demonstrations. Children who need extra illustrations in 

their learning process are the most likely to benefit from this process (Roberts, Stankov, Pallier 

& Dolph, 1997).To summarise, research on cooperative learning indicates that the nature of the 

task has a crucial impact on learning which is more than the impact of the child’s age or their 

level of development (Deering & Meloth, 1993). Seemingly, learning tasks based on movement 

activity is likely to enhance the learning of low achievers. The main objective of the present 

study is to identify whether such evidence could be found to support these claims. 

Methods 

Research type 

The present study is based on field research examining the movement-aided learning 

activities of students learning in a cooperative class group. The group learnt about angles in 
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geometry through the use of movement. Structured observations of each learner in the 

experimental group were undertaken. To monitor each learner’s achievements, pre and post tests 

were also conducted. 

The sample 

The study comprised 158 learners from five second and third grade classes in three 

schools. All were learning about angles by integrating movement into the subject. Young 

learners were selected as participants because such students view the integration of their physical 

surroundings and active learning in many subjects as normal.  

Research procedure and tools  

Five female teachers had undertaken a 56-hour in-service training course on the subject 

"movement in cooperative learning". These teachers collectively prepared eight working card 

files for the learners before they began teaching twice a week for four weeks. The teachers taught 

angles to the experimental group through the use of movement in a cooperative teaching 

technique called "complex instruction" (Cohen, 1994). 

The children learned according to the “complex instruction” approach, especially designed to   

enhance interactions among young children as well as enabling groups to be productive (Ben-Ari 

& Kedem-Fridrich, 2000). Classes were randomly divided into groups ensuring the groups’ 

heterogeneity. Assigned tasks were open-ended and characterized by investigation and discovery 

with more than one correct answer. A significant part of these activities focussed on 

conceptualising tasks that emphasize higher order thinking skills (Cohen, 1994). 

All the tasks focussed on one learning subject taken from the regular curriculum 

(introduction to geometry in the second or third grade). The tasks were designed in such a way 

that it was not possible for a single individual to solve the problem alone or accomplish the task 
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independently without getting some input from others. The purpose of interdependence is to 

create a situation in which the high achievers help the low achievers in the heterogeneous group 

(Cohen, 1994). 

To ensure the group’s success, each child was assigned a role, such as being responsible 

for equipment, reporting, or being responsible for order. The roles were rotated in an orderly 

fashion so that it was not necessary for the high achievers to be helping the low achievers at all 

times throughout the task. The teachers walk around the groups reinforcing desirable social 

behaviour and, as much as possible, avoid intervening in the learning activity.  

 

The observation procedure in the experimental classes 

 The data relating to the learning activities were collected through observations recorded 

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

observation of ten lessons involving cooperative group learning based on movement activity 

(CoMLA).  The experimental classes were observed by four physical education teachers who 

were experienced in observing children in these types of activities. Each class was observed by 

two of these teachers over four lessons. The observations included only activities with the 

working/learning cards. In order to retain consistency as well as randomness, every observer 

watched each child working within a group three times in random order. This observation was 

repeated over four lessons. Each child was observed 24 times, for two seconds each time.   

The Achievement Test 

An Achievement Test was administered twice to each experimental class, before and 

after learning about angles. This test was taken from an education pedagogical centre test bank, 

and its reliability had been confirmed before the present research took place [alpha = 0.89]. The 
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test included 10 items consisting of both open-ended questions and multiple choice questions; 

the maximum grade on this test was 100.  

 

Data analysis 

Child behaviour is complex and difficult to record, particularly where records are 

received from different teachers in different schools. Hence, to enable fair comparison of 

achievements and behaviours, all records received from the teachers were standardised (modified 

to z-scores) within the students sampled by each teacher. In this way environmental differences, 

such as facility availability or any typical behaviour or rules that apply specifically to one school 

but not to others, are removed. 

K-mean cluster analysis was used to identify groups of students who shared similar 

behaviours. Student achievements at the beginning of the year (pre) and at the end of the year 

(post) were also standardised and the individual difference on a standardised scale was used to 

measure their relative progress.   

 

Results 

The first analysis applied cluster analysis, allowing students to be  classified by their 

observed behaviour: individual movement; individual contact with an object; writing; reading; 

movement with others; contacts object with others; speaks with others; reads out loud; watches 

others; listens to others; waits; stays out of task. The cluster analysis identified three distinct 

groups of students: “Social”, “Passive” and “Active”. Each group shared a similar pattern of 

behaviours within the groups, yet were different to the other groups (Table 1).  
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The three clusters (Figure 1) were identified by three types of behaviours: Students 

belonging to Cluster 1 (active) are more active than others, particularly with objects; and once 

interacting with others they take the lead (e.g. read rather than listen to others). Students 

belonging to Cluster 2 (social)  interact and communicate more with other students; and students 

belonging to Cluster 3 (passive)  exhibit more passive behaviour (e.g. listens to others and waits) 

than others.  

More important was the investigation of the relationships between the clusters and 

students’ level of achievement. An initial comparison, based on the students’ teacher assessment, 

indicated that teachers’ assessment did not differ across clusters. However, significant 

differences were found across the clusters when the same students’ achievements  were 

measured by external assessors and compared across clusters (Figure 2).  

The cluster analysis indicates that the ‘Passive’ cluster demonstrated significantly higher 

achievements at the beginning of the year than the other two clusters, which did not differ much 

between each other (Figure 2). At the end of the learning period, however, the ‘Active’ cluster 

had the highest scores, although were not statistically different to the other clusters. Most 

interesting, however, was the measure of the change (since there were only two measures Pre, 

and Post measuring the individual change can substitute repeated measures analysis). The 

‘Active’ students’ achievement which were the lowest at the beginning of the year  increased the 

most; the ‘Passive’ students’ achievements decreased; and the ‘Social’ students’ achievements 

did not change over time (Figure 2).  

Since the clusters were constructed independently to the children’s scores on the pre and 

post test achievements, it is suggested that the active learning behaviour was particularly helpful 

for the initially lower achievers. To verify this finding, a series of three linear regressions were 
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undertaken, each of which consisted of two independent variables: standardised pre scores and 

one of the three clusters; the dependent variable was the standardised change in achievement. 

This analysis compared the effect of the cluster (each cluster vs. others) with the effect of the pre 

scores on the change. The results (Table 2) clearly indicate that when the pre scores were held 

constant the ‘passive’ cluster had significant negative effect, whereas the ‘active’ cluster had 

significant positive effect on student progress. The ‘social’ cluster did not affect student 

progression.  

More in-depth analysis took place to identify whether there was a ‘dose effect’, namely, 

if the more typical behaviour is related to a certain cluster, the greater the effect would be 

observed. The typicality of behaviour was determined by summarising the standardised scores of 

each student on each of the observed behaviours, where the negative scores were reversed. 

Behaviours with mean z-score smaller than the (absolute) standard error for the mean (SE=.080) 

were not included. This determination of typicality is better than the distance from the cluster 

centre score since it is assumed that the more frequent (or infrequent for atypical behaviour) the 

student behaves in a particular behaviour the greater the effect of that behaviour.  

Correlations between the cluster typicality and the change in achievements were 

calculated. It appeared that the correlation between ‘Active’ typicality and change in 

achievement was positive (r=.35 p<.001), but negative for the ‘Passive’ typicality (r=- 51, 

p<.05). No association, however, was found between ‘Social’ typicality and change in 

achievements (r=.10, n.s.).  

Of particular interest were the students’ pre-study achievements. In order to identify 

whether the effect of typical behaviour varied across different pre study achievements, the 

students were split into three groups: the lowest, middle and highest third. Correlations between 
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typicality and change in achievements were calculated for each group. The results (Figure 3) 

indicate that the more active the student the greater the change in their achievement (higher 

correlation) across all pre-study groups. However, the effect was the greatest among the lowest 

third, which suggests that the effect of active learning behaviour is greater for lower achievers 

than for other students.   

 

Discussion and Conclusions 

The results of this study suggest that movement activity in cooperative learning is 

effective in improving student academic achievements. In particular it is suggested that children 

who benefited most from cooperative learning with movement activity (CoLMA) were those 

who chose more individual activities and led others in the group, even if they were lower 

achievers. The "sociable" children, whose learning strategy was to join their peers in the 

activities, took advantage of only a portion of their learning potential. Children who adopted a 

passive learning strategy were less successful in taking advantage of their opportunities to learn. 

On the other hand, passive learners did not take advantage of the learning activities, i.e. 

the "scaffolding" provided for their learning which ended up with poor results. Sociable children, 

however, took advantage of the social learning activities available in cooperative group learning 

more than their peers but this did not affect their achievements.  

 This phenomenon can be explained by comparing cooperative group learning based on 

verbal interaction and cooperative group learning based on movement activity (CoLMA). 

Learning based on verbal interaction occurs mainly by the virtue of it being socially dependent; 

the need to communicate an idea to someone else requires a reasonably clear formulation and 

consolidation of the idea (Shamir, Tzuriel & Rozen, 2006). Movement-based learning on the 
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other hand occurs mainly through a process of individual exploration in that learners move their 

limbs and work with objects in order to solve a problem, and changes occurring in the 

environment following his/her activities provide him/her with relevant information to solve it 

(Russel, 2004; Shoval, 2006). At the same time other learners in the group are exposed to 

individuals’ movements and are able to learn from them, either by imitation or adding ideas of 

their own and both are active solutions. Every time the learner decides to move, his/her 

interactions constitute new initiatives and these may be dependent or independent of others (Ben-

Ari, 2002). 

Research on cooperative learning based on verbal activities points to the fact that those 

learners initiating explanations to others have an advantage over the other participants in the 

learning activity (Dillenbourg, Baker, Blaye & O'Mallye, 1996). When moving, every active 

participant is also an initiator, whether his/her movement relates to the movement of the learner 

that precedes him or is disassociated from it. This has an important advantage in that every child, 

including a lower achiever, has the opportunity to initiate movement, being free to use peers' 

ideas at different levels without necessarily being "locked into" processes initiated by others 

(Kuutti, 1996). Nonetheless, it is noted that there is no compelling reason for a learner to interact 

with, or to relate to others’ activities, which may disadvantage ‘passive’ students.  While using 

movement in learning, children may initiate problem-solving independently without considering 

their peers' solutions to the same problems at all, which is likely to hinder their learning 

development. Thus this study shows that learning takes place as long as the learner is active. 

In practice, these findings suggest that presenting a personal example of searching for 

solutions through the use of movement can enhance others’ learning. However, to make these 

effective, movements should be new and interesting as well as comprehensible and imitable.  
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In conclusion this study demonstrates that cooperative learning with movement activity 

(CoLMA) is an effective teaching strategy particularly for underachieving students. However, to 

successfully implement the CoLMA, teachers need to design appropriate tasks to encourage 

learners to seek a range of solutions enabling every child to experience the challenge and the 

possibility to suggest their own ideas to the group (an example of such tasks can be seen in 

appendix 1). Furthermore, students need to learn the rules and the norms of behaviour in a social 

group to allow the process of organizing the group activity to work seamlessly.  

All in all, this pioneering study points to an interesting direction opening the possibility 

and showing the contribution of integrating movement activity in group learning.   

It seems worthwhile pursuing further research on cooperative learning with movement 

activity (COLMA) with replication within different educational and cultural contexts to enhance 

the generalizability of this study. It is also worthwhile examining children trained in cooperative 

processes in order to see whether this helps more children learn successfully. It is especially 

worthwhile to compare cooperative learning with and without movement activity.  
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Tables  

 

Table 1 The number of students and distance from cluster centre 

Cluster 1 2 3 

N 55 47 56 

1 (Active)   2.610 2.477 

2 (Social) 2.610   2.629 

3 (Passive) 2.477 2.629   

 

 

Table 2 Cluster effect on change in achivements 

Model 

Unstandardized 

Coefficients  

Standardized 

Coefficients t Sig. 

 B Std. Error Beta   

(Constant) 0.49 0.050  9.78 0.000 

Standardised pre achievement -0.23 0.040 -0.45 -5.74 0.000 

Cluster1- Social 0.11 0.081 0.10 1.31 0.193 

      

(Constant) 0.64 0.048  13.24 0.000 

Standardised pre achievement -0.20 0.039 -0.39 -5.00 0.000 

Cluster2- Passive -0.30 0.080 -0.29 -3.70 0.000 

      

(Constant) 0.47 0.044  10.77 0.000 

Standardised pre achievement -0.22 0.039 -0.44 -5.61 0.000 
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Cluster3- Active 0.23 0.092 0.20 2.51 0.013 

Dependent Variable: The standardized change in achievement    
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Figure Captions 

 

 
Figure 1 Activity mean z-scores by cluster membership 
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Figure 2 Achievement (pre, post & change) by clusters 
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Figure 3 Correlation between Cluster Typicality and change in achievement (dark gray p<.05) 
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