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Abstract 
In this review we attempt to indicate the relations between the level of children’s spatial thinking and 
their linguistic skills (producing texts, connected with a description of a picture and giving oral instruc-
tions). 
After introducing theoretical findings connected with the development of competences we present our 
own research among children aged 5-10. 
To show the dependencies between the spatial and linguistic competence of the children we conducted 
two quasi-experiments. The first task for the children involved producing a description of the arrange-
ment of bricks presented in a picture. In the second one the children were to produce oral instructions 
which allowed the interlocutor to build an arrangement of Lego bricks (dynamic system).  
In results there are shown the analysis of the linguistic expressions used by the pupils to describe the 
spatial relations in the static description and analysis of the noticed dependencies between the spatial 
and the linguistic (text-creating) competences. The same order is provided during the analysis of the 
texts produced by  children giving instructions in a dynamic situation.  
Conclusions from the conducted research confirm the existence of significant dependencies between 
the spatial competence and the linguistic skill (including creating texts) of children. 
 
Keywords: spatial thinking, linguistic competence, linguistic skills, text-creating competence, child lan-
guage 
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1. INTRODUCTION 

Space is considered to be the basis of any experience(Levinson,1992). Imagining 
anything without the lengthiness or position in the space is not possible. Therefore, 
the acquisition of skills on perceiving objects in space is so important for children's 
cognitive development and therefore it is also relevant for the development of 
their language. 

The relations between skills of organizing space and specific linguistic compe-
tences were already sought for in the 1950’s (see Geppert, 1966; Piaget & Inhelder, 
1967). They are based on more general, well-known theories about how language 
affects thinking (see Whorf, 1956; Genter, 2003; Bowerman & Choi,2001). Perhaps 
we think and reason more efficiently about a concept when we have a word for it. 
And there is some experimental evidence suggesting that spatial tasks have some 
impact on language. In Poland the influence of spatial imagination on vocabulary of 
pupils was studied by the squares test

1
 Edward Polański and Krystyna Duraj-

Nowakowa. The research conducted by them revealed that persons with a higher 
level of spatial imagination were characterized by a bigger vocabulary (thus a bet-
ter knowledge of vocabulary referring to spatial relations and a better skill of using 
collocations). Due to the above the spatial imagination was considered the deter-
minant of pupils’ vocabulary (see Polański & Duraj-Nowakowa, 1978: 191). More 
recent studies indicate that young children easily perform spatial tasks when we 
give them spatial words to use (Loewenstein & Gentner, 2005). It also turned out 
that children who listened to the linguistic spatial expressions and tried to copy 
spatial terms in the language, had higher scores on spatial intelligence tests (Pru-
den, Levine, & Huttenlocher, 2011). 

Linguists’, teachers’ and psychologists’ searches and conclusions have also in-
spired our own researches conducted in 2008-2009 on a bigger group of children 
(among 600 younger pupils in urban, rural and housing estate environments) on 
mutual dependencies between linguistic competences (in producing long written 
works on a given topic) and spatial competences (imagination and spatial orienta-
tion). The research results confirmed the existence of statistically significant de-
pendencies between the spatial and linguistic competences (Guzy, 2010; 2012).  

The children know quite a lot about the space, before they even start talking, 
even though the issue of the spatial competence itself in the subject literature of 
psychology, pedagogy and didactics is ambiguously described. It is not completely 

                                                                 
1
Squares test also called Figures Test of Rybakov was a common diagnostics tool evaluating 

the level of spatial imagination. The test is based on dividing a polygon (it is usually an ir-
regular polygon) by a straight line into two parts in such a way that after being rotated they 
can be folded into a square. The line of division should alternately join two numbered points 
on the edge of the figure (see Geppert, 1966: 102-109, Polański & Duraj-Nowakowa, 1978:  
172-192).  
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clear how a child becomes familiar with space (see Kielar-Turska, 1989). In the sec-
ond half of the 20

th
 century Rene Zazzo claimed: “to orientate in space means to 

know directions: left-right, top-bottom” (Zazzo, 1974: 7). It is believed that there is 
a close relation between the body scheme and the spatial orientation since the 
spatial orientation occurs in the body scheme, which is spatially organized (left-
right, front-back, top-bottom) (see Roberts & Aman, 1993; Głodkowska, 2000). The 
spatial orientation is defined as “the body’s control towards the environment in 
relation to places, things and people: being aware of sizes and shapes of the sur-
rounding space and the sizes, shapes and arrangement of objects placed in it” (Mi-
hilewicz, 1999: 39). Moreover, "the image of the body is also created because a 
child better and better understands the spatial relations between his/her body and 
the elements of the environment” (see Roberts & Aman, 1993; Mihilewicz, 1999: 
29). However, Edyta Gruszczyk-Kolczyńska writes about a big uncertainty of creat-
ing these relations: “we only know that there are various ways and methods of 
learning and there are certain rules according to which the knowledge of space is 
created in a child’s mind” (Gruszczyk-Kolczyńska & Zielińska, 2007: 14). Cognitivists 
add that on the grounds of mental images the image schemas are formed – the 
foundation due to which in early childhood physical phenomena can be understood 
(Mandler, 1992). Numerous experiments with children confirm that they can real-
ize abstract relations between various sensory data (visual but also kinaesthetic 
ones and purely spatial representations), which confirms the role of image and spa-
tial schemas (Libura, 2000).  

When a child works out a body schema various structures are involved: periph-
eral nervous system supplies sensorial and other stimuli, such as superficial and 
deep touch(proprioceptive), feeling movement (kinaesthetic), feeling pain, stimuli 
from auricular system (which also affect the condition of muscle tension) as well as 
sight and hearing impressions. The image of all these types of stimuli and their 
proper influx from the environment conditions the development of the image of 
ourselves, which functions inside us”(Mihilewicz, 1999: 35). 

A child gradually orientates in space. The period from the birth until the age of 
about one and a half is the time when he/she begins to understand that he/she 
exists as a separate element and may distinguish himself/herself from other things 
and people. In the very beginning the child formulates space on level zero, ob-
serves certain dependencies and then attempts to imitate them by movement and 
actions. Then he/she can distinguish between scenes and categorize them on the 
basis of spatial information such as above–below (Antell & Caron, 1985; Quinn, 
1994; Bowerman & Choi, 2001) and left–right (Behl-Chadha & Eimas, 1995) within 
the first few months of life. Gradually he/she creates his/her own separateness 
(see Roberts & Aman, 1993;Głodkowska, 2000). "First the child creates the sense: 
This is me. This is how I look. I have my name. I know what the parts of my body are 
called.” (Gruszczyk-Kolczyńska & Zielińska, 2007: 14). At six-year old children con-
cepts related to the spatial relations are already very well developed. They can per-
fectly specify the location and direction of moving objects. They cope much faster 
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with support and containment relations(expressed by the prepositions: in, on) ra-
ther than with proximity and nearness relations. The researchers explain this with 
more clear distinctness of linguistic and conceptual categories which include the 
first two relations (see Aguiar & Baillargeon, 1998; MacLean & Schuler, 1989: 23; 
Plumert & Hawkins, 2001: 36)

2
. 

The development of spatial relations is reflected in the language of the child. In 
the formulation of cognitive methods for recognizing qualitative relations: relations 
of subjects locations and describing directions depending on age are already em-
phasised in kindergarten syllabus (see syllabus comparison presented by Edmund 
Stuckias a Table 1.). Outside the chart there are dynamic designations connected 
with the change of objects location and their transformation, such as (rotate, di-
rect, turn), double locations (on the right hand top),necessary when defining space 
in an event (see Cannon, Levine, & Huttenlocher, 2007). 

Table 1. Cognition of qualitative relations by a child 

  
Acquiring skills of using words describing: 

3-year old 
children 

location of objects in space: 
on, under, behind, low, high. 

direction: 
forwards, backwards, up, down 

 
Distinguishing, comparing, naming: 

4-year old 
children 

location of objects in space: 
between, higher-lower, far-near, further-nearer 

direction: 
ahead, behind, aside 

 
More precise distinguishing, comparing, naming: 

5-year old 
children 

Location of objects in space:  
in relation to each other, on the right, on the left, 
opposite. 

direction: 
to the right, to the left 

 
Developing concepts concerning the location of a subject in space in relation with other 
objects or in the absence of system of reference and developing the skill of using appro-

priate designations: 

6-year old 
children 

location: 
on, under, outside, next to, between, higher, lower, 
far near, further, nearer, on the right, on the left, to 
the right of, to the left ofopposite, inside, on the edge, 
outside 

direction: 
forwards, backwards, up, down, 
ahead, behind, aside, to the 
right, to the left, forwards. 

   

 
The stage of a child’s egocentrism is an important period of developing spatial ori-
entation (see Piaget, 1962). It is the time when a child willingly speaks to him-
self/herself, he/she uses geometric and nongeometric information describing ob-
jects and persons in his/her surrounding, which favours the development of con-

                                                                 
2
 “Support as well as containment has important functional consequences for how objects 

interact with each other; that is when a ball (= object) is in a bag (= container), the ball 
moves when the bag is moved” (see Schneiderheize, 2004: 7). 
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cepts of our interest. A child undergoing the stage of egocentrism does not con-
sciously use elements of space, however, he/she gradually prepares himself/herself 
to move to decentration. It is only in this stage when the child begins to see the 
world through the eyes of another person. Gruszczyk-Kolczyńska says: „a child 
slowly realizes that another person is similar to him/her […] and functions in the 
same environment[…]. When an adult stands next to a child and they look ahead, 
they see objects in a similar way. However, if one of them turns back, they see dif-
ferent things” (Gruszczyk-Kolczyńska & Zielińska, 2007: 15). In this stage children 
cannot explain how to get from point A to point B. Before they develop spatial lan-
guage, children form representations of the geometry of the stable environmental 
layout, which is used for reorientation; as well as of the nongeometric properties of 
objects and surfaces in the layout, which is used for finding displaced or hidden 
objects (see Spelke & Tsivkin, 2001). The breakthrough in the space orientation 
development is school education, including learning to write. The child gradually 
develops knowledge of orientation assisted by teachers, by means of tools and ex-
perience. 

To sum up the considerations regarding the development of spatial orientation 
let us emphasise that a child learns mainly through experience, senses (touch, 
his/her own movement) and observations. Upon getting to know space and spatial 
language he/she will be able to determine the position of object in a new wayand 
to describe properly particular spatial relations. Before this happens the child will 
attempt to use the language in a manner consistent with his/her development, 
knowledge and experiences. 

2. METHODOLOGY 

The main object of the conducted quasi-experiments was to answer to the ques-
tion about the influence of spatial thinking on linguistic competences, including 
text creating competences among children aged 5-10 as well as to determine lin-
guistic means which the examined used to name spatial relations. In order to an-
swer the above questions we conducted two research tests: in the first one the 
children were to describe a picture with bricks (see Picture 1), and in the second 
test the pupils instructed another person (a friend, sometimes parents) how to ar-
range the bricks. The purpose of the first test was to show how children deal with 
describing spatial relations (e.g. spatial features and properties, shapes of blocks, 
locations and directions) in a static description and the second one aimed to de-
termine spatial and linguistic competences of a child in a dynamic situation (e.g. in 
transformations and pointings)

3
. The test also evaluated text formulating compe-

tences of the children in giving instructions and their ability to adapt the language 
to recipients needs (in oral verbal interaction). We decided that the children were 

                                                                 
3
 The second task was based on Wechsler’s test (The Block Design Subtest Form the WPPSI-

IV, Wechsler, 2004). 
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representative for their group if they could understand the topic, they were able to 
adjust to the pragmatic background (understood the purpose, used appropriate 
linguistic forms, modified their utterance depending on the recipient and his/her 
reaction), constructed utterance structure in harmony with the form of instructions 
(appropriately divided the text: verbally determined the order of the recipient’s 
actions in conformity with the pictograms, reacted to wrong performance, gave the 
text an appropriate delimitative frame, see Tabisz, 2006)

4
. 

For our examinations we chose none of many ready-made tools for the meas-
urement of visuospatial abilities

5
, although they may be helpful in assessing the 

competence of the spatial test. However above all they are used for a psychological 
or pedagogical individual diagnosis and can’t be used for the evaluation of particu-
lar abilities. Majority of them do not have standards adapted for younger children. 
Our aim was to describe the relationship between language skills and the ability to 
naming of spatial relations, which is treated as a manifestation of spatial compe-
tence (spatial thinking) of the child. Our research therefore focuses on language 
skills(language and communication skills), while the second task involved the spa-
tial efficiency as well. Since there are pieces of evidence from experimental studies 
indicating that the use and cognition of spatial language affects the spatial orienta-
tion (Feuerstein, 1980; Gentner, 1988; Szechter & Liben, 2004; Loewenstein & 
Gentner, 2005), in our research proceedings we are examining spatial thinking of 
pupils through measuring the efficiency in understanding and naming spatial rela-
tions. 

These quasi-experiments were to answer the following research questions: 
1) What is the level of spatial thinking of the research group and what linguistic 

means do they use to describe the spatial relations. 
2) What is the level of text-creating competence of children as regards descrip-

tion and giving instructions? 
3) Is there a difference in the level of the analyzed competences between gen-

ders and age? 
4) Do the examined children modify their instructions depending on recipient (a 

person of the same or different gender, a person older or younger)? 
5) Is there a dependency between the level of the spatial and the text-creating 

competences of the examined children? 

                                                                 
4
 Initially the children who could write were additionally asked to create a written instruction 

for their friend to construct a proper system of bricks. This task was too difficult for younger 
children, so it was aborted.  
5
 E.g.: The Marianne Frostig Developmental Test of Visual Perception (Frostig, 1964; 1966); 

Raven's Progressive Matrices – Classic Form (RPM-C); Tests for the School Maturity 
(Wilgocka-Okoń, 1972); The Wechsler Intelligence Scale for Children – Revised Edition (WISC 
– R, see Wechsler 1974, 2004); Figures Test of Rybakov (Geppert, 1966). 
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3. RESULTS AND DISCUSSION 

3.1 Describing spatial relations in a static description and a text-creating compe-
tence 

The participants of the first test were 26 pupils aged 9-10 (14 girls and 12 boys) 
attending form 3 of a primary school. 

 

Picture 1. Description system. 

The children were given the following instruction:  

Try to describe as precisely as possible what you can see in the Picture. Take into ac-
count all elements and emphasize their position to one another6.  

The time for this task was unlimited and the pupils could describe the Picture for as 
long as they wanted. It usually took them 3-5 minutes

7
. 

 

                                                                 
6
 The instruction, intentionally, did not indicate what the pupil should emphasize, i.e. for in-

stance describe the distance between the elements, what is located on the right, left, over or 
under, etc. This would have suggested the performance. The test was conducted in one form 
3 in Dolnośląskie Province in May 2012. 
7
 The pupils indicated whether they were left- or right-handed. All participants were right-

handed.  
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Table 2. Results of test 1 

 
Feature 

 
Girls 

 
% 

 
Boys 

 
% 

     
A – naming 4 main elements (a well, a piglet, a dog, a “man” with a 
shovel) without their description and using spatial denominations 
(about location), i.e. at the top, at the bottom, on the right, on the left, 
near/next to. 

7 50,00 5 41,67 

B – naming and describing 4 main elements (a well, animals, a “man”; 
shape, colour, size), no spatial denominations. 

3 21,43 2 16,67 

C – naming and describing 4 main elements (appellative, shape, col-
our, size) and using spatial denominations (about their location, i.e. at 
the top, at the bottom, on the right, on the left, near/next to). 

2 14,29 2 16,67 

D – noticing 1 or 2 elements and using spatial denominations about 
their location. 

1 7,14 2 16,67 

E – noticing only the superior category – naming the hypernonym 
(Lego bricks). 

0 0,00 1 8,33 

F – naming the main category and expressing an opinion about it. 1 7,14 0 0,00 
G – failing to perform the task. 0 0,00 0 0,00 
Respondents’ number 14  12  
     

 
As we can see more than 61% children managed to describe the spatial relations in 
the static situation (categories A and C), the girls did much better (over 64%). Most 
often the pupils described the nongeometric properties of elements (Spelke, Tsiv-
kin 2001), and they did it rather precisely (categories A and B), e.g.:  

I can see a dog, a small piglet, which is pink, and the dog is black and I can see a man 
who is holding a shovel and a big well. And there is a bucket at the well, which has a 
roof (boy, aged 9). 

The described elements were also evaluated as for their value for the recipient, 
e.g.: 

There is a nice man over the dog. He is wearing a cool hat on his head and holding a 
shovel in his hand. Next to him there is a well. At the well there is a pink piglet. Over the 
pink piglet a brown and cute doggy is playing […]. (girl aged 9). 

More seldom (particularly in the boys’ texts) the descriptions contained infor-
mation about the positions of particular elements to one another: 

The man made of Lego bricks is holding in his left hand a shovel and he is standing be-
hind the horse, next to the well. The pig is standing next to the horse and in front of 
the well. The well is next to the man and behind the horse and the pig. The horse is in 
front of the man and in front of the well and next to the pig(a girl, aged 9).  

From the description of the spatial relations used by the girl we can see that she 
accepts the strategy of the point of reference. She chooses an element in relation 
to which she describes the objects. It should also be noted that that she applies a 
double location of the objects, places the elements in relation to more than one 
object. 50% girls revealed such an ability and over 41% boys (category A). Con-
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sistent with prior research, our results revealed that the spatial configurations used 
by children became more complex with the age (e.g. they used double locations; 
see Craton, Elicker, Plumert & Pick, 1990; Schneiderheize, 2004). 

This part of the examined group most often started their job by noticing the dog 
(also identified as a horse) – the element in the right bottom of the Picture. Thus, 
they perceived the spatial arrangement and applied a certain order to it. The exam-
ined children (especially the girls) often determined the size of the described ob-
jects. They indicated whether the element was high, short or medium size, which 
also proves a significant competence in the spatial thinking. Some of them con-
firmed their competence by additionally determining the size of the objects in 
comparison to one another, e.g.:  

In front of the cute dog there is a brand new well from which the man takes water for 
the dog and the pig to drink. The well is tiny just like the animals, I mean the pig. (a girl, 
aged 10).  

It is also worth looking at expressions used by the research group to describe the 
spatial relations in a picture. They have been shown in Table 3. 

Table 3. Linguistic means describing spatial relations used by children 

 
Used expressions 

 
Girls 

 
Boys 

   

   

next to (X is next to Y) 26 17 
near X 10 7 
in the right, in the left hand (has, is holding) 10 6 
X is small/big/tall/short/medium size 11 3 
on (head, back) 9 0 
over X (over it) 7 5 
behind X 3 7 
under X (under it) 0 5 
in front of X (e. g. There is a dog in front of the feeding trough)  2 4 
lower/ higher than X 2 4 
on the top/on the bottom 2 0 
N= frequency of occurrence of the used expressions  82 58 
Number of the used expressions 10 9 
   

 
As the Table shows, the children relatively often used expressions referring to spa-
tial relations. In descriptions of a static system the children mostly used name ver-
balizations (prepositional phrases describing contiguity and support (e.g. on), oc-
clusion (e.g. under), proximity (e.g. next to, beside) and relations along horizontal 
axis (e.g. in front of, behind). We can observe significant differences within a gen-
der. The girls used 82 various expressions while the boys only 58 (the number of 
the used expressions was approximately the same: 9-10).  
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Ten children’s descriptions end in a general after-thought, e.g.: 

I like playing with these bricks,  

or information that they are dangerous: 

These bricks are used to play a farm. They are small and dangerous for children under 3 
years of age, because they may swallow them (a girl, aged 10). 

It happened in the works of children who skilfully described the spatial relations. 
Such verbal behaviour shows a high text-creating competence (in the scope of a 

description), which already suggests a mutual dependency between the linguistic 
competence (text-creating) and the spatial thinking. The high skilfulness occurred 
in over 61% of the group of 9-10-year-olds (over 64% girls and over 58% boys). 

3.2 Spatial thinking versus text-creating competence. Describing the spatial rela-
tionships while giving oral instructions (in a dynamic situation) 

The participants of the test were 9 pairs of diversified gender and age (see Table 3). 
In single situations adults participated in the interactions, so that we could deter-
mine how a child constructs his/her utterance to recipients of different age. Among 
16 children, who participated in the test, there were 9 girls (inc. 4 – in a role of the 
instructor) and 7 boys (5 in the role of instructors). 6 children represented kinder-
garten age (2 in the role of instructors) and 10 – early primary school age (7 in the 
role of instructors). 

Table 4. Diversity of gender and age of the participants 

 
No. 

 
Participants of the interaction,  
relationship 

 
Age of the participants 
 of the interaction 

   

   
1. Mateusz – Zuza (siblings)  7 –  5 
2. Mateusz – Ania (son-mother)  7 –  34 
3. Tomek – Grzegorz (friends)  10 –  9 
4. Tomek – Gosia (siblings)  6 – 5 
5. Milena – Marysia ( siblings)  8 –  5 
6. Marysia – Wiktoria (siblings)  9 – 10 
7. Wiktoria – Tomek (daughter-father)  10 –  38 
8. Marysia – Magda (friends)  5 –  10 
9. Kuba – Marta (siblings)  10 –  6 
   

 
The participants’ task was to give instructions how to arrange bricks (in an oral 
form) in conformity with the given instructions. One person in a pair received the 
instruction how the bricks should be arranged (in a Lego set, see Picture 2.). His/her 
task was to instruct, as precisely as possible, the person who was arranging the 
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bricks on how to place the successive elements and arrange the whole spatial set 
(see Picture 1.). The child-instructor was also asked not to use the words suggesting 
the addressee that the elements are not properly arranged. If this was the case, the 
child-instructor should give more precise instructions – until the required arrange-
ments of the elements was achieved

8
. The recipient’s task was to arrange the bricks 

in accordance with the instruction (they were allowed to ask for details of placing 
the elements, however, not to ask for verification of the correctness of the ar-
rangement, e.g.: did I do it right, is it supposed to be like that?). 
 

 

Picture 2. Instruction. 

The children’s utterances were recorded on a dictaphone or a video camera. The 
average time of performance was 7 minutes. 

The task was not easy, because the children had to overcome some difficulties. 
The first one was to define the elements because some components of the set 
(types of bricks) were not objects known from the environment and the look of the 
others might have different associations (a figure: dog/horse/wolf). Another prob-

                                                                 
8
 In practice, it turned out that the children almost immediately said that something was 

arranged wrongly, but they tried to give the instructions again to correct the arrangement.  
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lem was the apprehension of the spatial system during the construction, it means a 
dynamic system developing in space. Finally – the children most often not knowing 
formal instructions determinants were to adjust their oral interactions in their 
form. Let us see how the children dealt with the performance of the task.  

3.2.1 Spatial competence (thinking) 

Describing spatial relations 

While giving instructions the children applied various linguistic constructions to 
orientate in space: both prepositional phrases, adverbial phrases describing the 
distance and direction of movement, ordinal numbers and verbs of movement (see 
Table 5). 

Expressions used by the children when giving and receiving instructions were 
much more diversified than in the static description of the system (though there 
the authors were children aged 9 and 10). In the texts of all interactions (when giv-
ing instructions) 37 various expressions connected with positions in space occurred. 
And although both girls and boys showed significant skills, the boys better ex-
pressed instructions by making their utterances precise and changing their forms if 
the recipient did not follow the instruction properly. In case of difficulties they also 
they more often applied double coding (see Paivio, 1986). The boys’ instructions 
expressly reflected their richer spatial experiences. In describing spatial relations 
older children did better. The level of appropriate verbalization and proper reaction 
to it was about 50% for all the children.  

Table 5. Expressions and phrases describing spatial relations used in oral instructions 

 
Describing spatial relations  
(dynamic) in a language  

 
Girls 

 
Boys 

   
on X 
 

Put it on the third brick, on 
the other this brick 

Put it on the third spot. 
 

in front of X  In front of the piglet put a 
green element 

Put it in front of the boy.  

next to/near X Next to the bucket put the 
man. 
Now also put the red one 
next to the green one, the 
green one. 

Put it next to the farmer. 

facing/ rear side to X Now put it opposite you. 
Put it opposite me. 

Put it opposite the pig.  

up/ down, at the top/ at the bottom Now take the red roof and 
attach it to the top; the 
shovel down a little. 

At the top from the right side on 
the second spot, after the one at 
the bottom from the left. 

lower/higher Turn the shovel lower, yes, 
down, so that he can stand.  

No, put it, lower. 
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closer/ further (move closer, move 
further) 

Move it closer, that much. Put it further there.  

using numerical pronouns (e. g. a 
little, this much) 

A little close, that much. Just  a little, that much. 

put sideways/ aside to X Put it sideways from him.  Turn this bucket aside.  
on the right/ left side Put the dog on the left . 

Which one is left side 
Put the dog on the right.  

rotated/ turned right/ left And put the roof to the left.  You put it next to this, just on the 
right, turned right!  

position in relation to objects: there 
where X is, the element X towards 
element Y, towards X 

Put it there where the pig 
is. 
Just turn the pig towards 
the apple and that is it… 

Put it there where you have this 
brick. 
. 

 position in relation to persons (par-
ticipants: instructor, recipient and 
third parties)  

Put it opposite me. 
 

Put it on the side where daddy 
is..  

 giving two and more instructions 
concerning placing the object (pre-
cise location) 

On the top right and the 
second from the left. 

At the top from the right, on the 
second place, after the one at 
the bottom from the left. 

counting the order of the elements:  
to the second, to the third X 

 Put it on the third brick; 
On the second this brick on 
the left 

Put it on the third spot; 
On the second spot 

using verbs changing spatial rela-
tions: rotate, turn, exchange with  

Turn the bucket. 
No, the pig must change 
with the dog, the apple 
must also change ..… 

Turn the wolf. 
Also rotate… 

   

3.2.2 Text-creating competence – producing instructions in interactions 

Strategies applied to describe components 

When beginning to give instructions the children had to deal with the elements of 
which the construction consisted. The kind of chosen strategies expressly depend-
ed on the child’s gender (see Table 6). 

As the examples in the Table indicate, the boys’ strategies – regardless of their 
age – in descriptions of construction bricks are richer. The girls’ verbalizations only 
refer to the sight perception (with the use of geometric and non-geometric proper-
ties of objects, see Spelke & Tsivkin, 2001)while the boys’ linguistic strategies also 
include movement and touch. The boys more often use their previous spatial expe-
rience.  
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Table 6. Denominations used to describe single elements of the construction: Strategies of 
describing components of the construction 

 
Type of brick 

 

Girls Boys 
   

   
Foundation brick (ob 
long yellow) 

- describing colour and 
shape: 
- describing just colour, 
- describing just shape, 
- describing colour and 
shape:  
Such flat brick, a cream one, 
flat cream brick 

- describing the function of the brick in the 
whole construction: foundation rectangle  
 - describing colour and shape (in details): 
yellow brick with eight points  

small green and red 
bricks 

- describing colour, shape 
and size:  
a green element, two green 
bricks and one red, you 
must take a green brick, a 
small one. 
 

- referring the denomination to the sur-
rounding and interests (e. g. bricks are 
lights): now take the green and red light  
- describing the colour and shape of the 
bricks: green and red bricks. 

Elements hard to de-
scribe for the children 
(black brick -roof sup-
port) 
 

- describing the colour of 
the elements or comparing 
it to familiar objects:  
Now take this something 
black; 
Attach a black pipe to it.  

Younger boys: 
- omitting the name of the element in the 
description, describing its location: you take 
the red roof and put it on that which you 
placed on the right eye.  
Older boys: 
- describing the colour of the element and 
referring to familiar objects: take a black 
pipe. 

   

 
Also when naming (defining) categories of figures occurring in the construction we 
can observe certain differences in girls’ and boys’ verbalizations (see Table 7). 
When giving instructions the children describe the elements very superficially, in 
accordance with the needs of the communicative event. When naming non-
standard elements, which can be variously identified and named, we observed va-
riety depending on extra-linguistic experience and the child’s imagination. Thus, 
the construction with the red roof is called by the girls a summerhouse or a stall, 
and by the boys an animal feeder or a cowshed. However, the principle of family 
similarity (Rosch, 1977) enables the recipient a proper recognition of the compo-
nent. In case of defining standard elements, i.e. animals or a brick man, there are 
no differences in naming them within a gender. The children describe these ele-
ments with little precision, just naming the animal species, sometimes the colour or 
the name of a man – in accordance with their own image schemas. This strategy is 
justified, because the animals occurring in the construction are typical (a dog and a 
piglet) and it would be hard for the recipient to mistake them. For instance, naming 
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the figure of “a dog” draws on various instructor’s image schemas (horse, dog, 
wolf), and the recipient properly recognizes the figure because the instructor pre-
cisely defines the colour. The Lego man does not require more precision in the de-
scription. He is a single “human” element in the puzzle, so the addressee has no 
opportunity to mistake it with another object. The children-instructors probably 
decided that it is unnecessary to describe it precisely. However, the very names 
given to this figure (farmer, countryman, chipek [a neologism]) reveal various event 
(spatial) experiences of the children, reflected by the language. 

Table 7. Defining ready figures occurring in the construction 

 
Construction element 

 
Girls 

 
Boys 

   

   
Main element  
(a construction with the red 
roof)  

stall  
summerhouse 

animal feeder 
cowshed  

 
Animals 

 
Regardless of gender: brown horse/ dog;  horse, dog, wolf;  pink pig 
 

Man Regardless of gender: farmer; man; chipek [a neologism]; country-
man 

  

Strategies of giving instructions 

In Table 8we present basic strategies of giving instructions which the participants 
used. 

Table 8. Strategies used when giving/producing instructions 

 
Applied strategy 

 
Examples 

  

  
Modification of given instruction de-
pending on age (the younger the recip-
ient the more precise the instructions).  

 (1) Take the foundation, a big cream brick and put it on the 
table in front of you. 
(2) Take a big cream brick. 
 

No copying effective ways of providing 
information heard from other people 
in case of older children (over 7) 

 (6) Now put in front of you an oblong yellow brick with 8 
convex beads and then find two green dots and one red one. 
The red one should be in the bottom row in the second place 
from the right, above it at the top the green one and at the 
bottom on the left side from the red one another green one 
(slantwise from the one in the top row). 
(7) Attach 2 green and one red dots to the yellow brick, two at 
the bottom and one at the top. 

Copying effective ways of providing 
information heard from other people 

(5) M arranges bricks, Mi gives instructions: 
[Mi]: It must be a circle. The piglet must be a kind of a circle. 
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in case of younger children (under 7) (8) M gives instructions 
[M]: And put this farmer next to the basket. He must be in a 
circle like that. I can’t say that. 
 

Providing information in an abbreviat-
ed manner, not precisely (not precise 
description of the position where 
bricks should be placed, not knowing 
words the spatial relations). 

(2) Mother is unable to arrange the bricks properly. The child 
does not inform her so she asks for it herself: But where 
should I attach this brick, on the right, on the left at the bot-
tom or at the top? You must tell me more precisely!  

Correcting wrong utterances regarding 
the spatial information about an ob-
ject 

(3) You must put it on the left! I mean no, not on the left, on 
the right, I got it wrong! 

Moving to partly nonverbal coding 
(pointing, especially by younger chil-
dren) when there are difficulties in 
describing shapes of the objects or in 
their descriptions  

(5) Now take this something and put it here! 
(1) Now take the thing and put it here!  

Correcting utterance if the instructions 
given are ineffective. 

(2) You take the foundation, you take a green circle and put it 
on the top on the second position from the right, under that at 
the bottom from the left, at the bottom you place a red brick 
on the 2 position next to the red one, which you had put, you 
put another green one, on the left! But the bottom one! On 
the left! Right! 

Repetition of instruction if the task is 
being done wrongly.  

(1) Zuzia, listen once again. 

Using nonverbal communication ele-
ments informing about the proper 
execution of the task 

(1) Nodding. 

Using verbal confirmations informing 
about proper performance of the task.  

(1-9) Yes, good, that’s it! It’s ready now! Yes, it must be like 
that! 

Recipient’s help to a younger instruc-
tor in naming spatial relations (the 
person arranging bricks is older and 
has a higher spatial competence) 

(8) Instructor: But I don’t know which is his left and which is 
his right.  
Recipient: Then turn yourself like him, then it will be like with 
you. 

Description of spatial relations using 
image schemas known to the recipient  

(5) It must be a circle. The piglet must be a kind of a circle… 
No, a circle, like for „an old bear is sleeping soundly” you 
must stand. No, you must make a circle of this summerhouse 
or whatever it is. And add this wolf so that there is a circle. 
Marysia, a circle, a circle, but not so much of a circle. Well, let 
it be like that.  

Using simple movements while giving 
instructions (nonverbal coding, using 
one’s own body, gestures)  

(1-9) Tilting the head to side in which the element is to 
placed. 
Turning the hand to imitate the rotation of a brick by a certain 
angle. 

Using elements / objects to show the 
change of position (non-verbal coding, 
symbolization by means of objects)  

(5) Look, you must do that! Imagine this is the construction 
[points to the teaspoon], and this is the brick…  
[takes a tic-tac box]: And you must do this… [demonstrates 
how to change the position of elements]  

Linear description in accordance with 
items in the instruction:, from 1-5, 
next giving instructions connected 
with arrangement of the whole sys-
tem.  

Pairs 1-9.  
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When analysing the applied strategies we noticed the following four regularities: 
1) The children were very willing to efficiently pass the information. Both the old-

er and the younger behaved in such a way as to enable their recipient a proper 
construction of the brick system. Initially they tried to give verbal instructions, 
but when this strategy failed, the children moved to nonverbal coding. Addi-
tionally, they used facial expressions and gestures. Successive failures made 
the children use the so-called symbolization: they used objects (e.g. a pen, a 
teaspoon), to present the operations which should be carried out on bricks, 
e.g. This brick cannot be like that (Picture 3.), but like that, on the side (Picture 
4.). These behaviours show that even preschoolers, watching spatial activities 
were able to spontaneously defeat intermodality transfer (even though the re-
searches show otherwise; see Plumert, Ewert & Spear, 1995).  

 
 

Picture 3. Non-verbal coding (a) 

 

Picture 4. Non-verbal coding (b). 
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2) The children who were instructing other children and then an adult gave the 
latter fewer tips. Thus, they appropriately estimated skills (competences) and 
abilities of the recipient. Consequently, they gave a more precise description of 
the elements and actions to younger addresses. They take into consideration 
the needs of him/her (Plumert et al.,1995). 

3) Younger children repeated the instructions for arranging elements which they 
had heard before. In that way the sender’s spatial talk enriches children’s spa-
tial activity and language (see Cartmill, Pruden, Levine & Goldin-Meadow, 
2010). They also adopted the double coding strategy (by means of words and 
gestures). 

4) In case of pairs: „a younger person gives instructions– an older one arranges 
bricks”, the recipient, the older child, participated in the interaction: helped 
and asked in several ways, when the younger child was unable to give a more 
precise instruction: 

- Moved the brick/ element and asked: which position is appropriate? 
- Asked extra questions: but in the right or left hand?  
- Asked a question about the proper execution of the task: is this right?  
- Prompted how the position of an object could be described: 

[instructor]: But I do not know which is his right and which is left.. [addressee]: Then 
turn like him, then it will be like with you(the child turned round and compared the 
position of the object in her right hand and in the right hand of the brick figure). 

Text-creating competence in giving instructions 

The analysis of the instructions reveals that the children mastered the genre sche-
ma of this form of utterance. Regardless of the age they well understood the pur-
pose of the whole interaction and their roles. They applied the structure instruc-
tion: they provided information from specific to general ones, in accordance with 
the presented pictograms. Their utterances had a certain order verbally indicating 
the order of actions to be performed: 

[Mi]: First you must take a flat yellow brick, a cream one... 

[Mi waiting for reaction] 

[Mi]: Now attach two green and one red bricks to it. 

The children also often included the interaction in an appropriate delimitative 
frame: 

Beginning: First you must take – End: I think it is the same now, just turn the pig to-
wards this apple. That’s it!  

Each time they verified the transferred contents: 

[M attaches wrongly] 

[Mi]: I will tell you how, I will tell you how.[counts aloud]: one, two three, to the third 
on the top...  
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[M does it wrongly] 

[M]: But where, which brick? 

Additionally, the children tried to confirm the proper performance of the task: 

[Mi]: You must attach to the third point at the top. Now you are doing it well, there at 
the bottom. 

When giving instructions they often attempted to precede questions about what 
should be done next and asked to prepare specific elements: 

Now you must prepare two yellow bricks or: in a moment you will need a small green 
element. 

In most cases the instructors reacted to the linguistic behaviour of the persons ar-
ranging bricks. They attempted to precisely explain the position of the elements. 
For this purpose they not only used words, facial expressions and gestures but also 
objects. The children referred to image schemas mastered on the grounds of previ-
ous experience: one girl explained the position of the bricks in a circle by referring 
to “as when playing »old bear«”. An extra element which facilitated the communi-
cation and efficiency of the instructions was the confirmation of proper execution 
(both verbal and nonverbal). 

As regards the static description we could notice in the instructions much more 
linguistically varied, although not always precise, descriptions of particular ele-
ments positions. The children did not describe in details the look of the bricks used 
in particular stages of constructing. They just named them. It proves their skills to 
adapt to a required form of utterance, which enables the sender a direct observa-
tion and verification of the recipient. The children also modified their instructions 
when they were ineffective. Then they tried to describe the position of the ele-
ments more precisely and they used a double location. The observation of interac-
tions also enabled us to notice that the verbal canal of a message (logogen) at chil-
dren was intensified by nonverbal coding (imagen, see Paivio, 1986). 

At older children (over 7) we observed the specialization in naming the spatial 
relations. At younger participants, who were unable to accept another person’s 
point of view, the description of position was difficult, e.g. a shovel in the figure’s 
left hand. Results of other surveys indicate that young children who are able to 
distinguish their left and right sides often cannot identify the left and right sides of 
others. Researchers suggest that children may have difficulties with the use of 
terms left and right appropriately even between the age of seven to eleven (see 
Roberts & Aman, 1993). The lack of competence in this scope (accepting other per-
son’s point of view) of the recipient also resulted in wrong position of an element. 
The children whose language of description was more precise (double location of 
objects, a description of shapes, size, colour and distance between the elements) 
sooner achieved the intended purpose – appropriate arrangement of bricks by the 
addressee.  



20 ANNA GUZY & BERNADETA NIESPOREK-SZAMBURSKA 

Thus, we may conclude that there is a strict connection between the text pro-
ducing competence (in giving instructions) and the spatial thinking. We observed a 
positive correlation: the better the instructor’s orientation in the transmitted spa-
tial system and more precise his description of the spatial relations, the location of 
the object – the more efficient the instruction was. The better developed the recip-
ient’s spatial language the faster he/she followed the instructions and built the 
whole system.  

The analysis of the obtained children’s productions and comparing them to the 
pattern system lead to the conclusion that the realizations were very close to the 
pattern, however no pair managed to reflect it accurately (see Picture 1). The ma-
jority of the pairs (6 out of 9) managed to preserve correct distances between the 
positions of the particular elements (to the right/ to the left, in the man’s right/ left 
hand, see examples of productions, see Pictures 5, 6). 

 

Picture 5. Ready production of pair 8. 
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Picture 6. Ready production of pair 5 

4. CONCLUSIONS FROM THE RESEARCH 

Current studies have been focused on the contribution of adults’ spatial language 
to the lexical source of children and mutual influence of the language, spatial think-
ing and spatial efficiency. Language studies have most often been divided from 
examining the language proficiency in non-verbal spatial tasks (see Hermer-
Vasquez, Moffet & Munkholm, 2001; Pruden, Levine & Huttenlocher, 2011). 

Our aim was to go one step further than that: an indication on the interaction 
of language and spatial activities in one task, the execution of which could also in-
dicate a higher language competence (in term of becoming a part of genre form of 
expression). 

In task 1: we meant for integrated examination of the ability of decoding spatial 
relations from the picture, naming them, and possible handing over to the spatial 
relation in the linguistic form of the description. 

In task 2: we wanted to examine, firstly, whether children are able to notice and 
to describe dynamically changing spatial relation. Secondly, whether children are 
able to adopt a recipient’s point of view and to adapt the language of the descrip-
tion to him. Thirdly, whether the children are improving the spatial thinking, using 
in their own description – after changing the role – spatial language of the prede-
cessor. Finally–weather the children's form of expression takes the logical form of 
instruction– genre associated with instructing the recipient. 

Performing both tasks could confirm the influence of spatial thinking and the 
spatial language on higher linguistic competence – text-creating competence.  

And indeed, on the grounds of the conducted research we may conclude that:  
1) The analysis of the written description of spatial relations in the static system is 

confirming the existence of the significant dependency between the spatial 
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and the linguistic (text-creating) competence of the examined children. Over 
61% children succeeded in defining the spatial relations in their descriptions. 
To make the static description more precise the children use quite complex 
spatial systems: use double location of objects (to more than one object). This 
skill was shown by 50% girls and 41% boys. The examined group, when describ-
ing the static system, mainly used name verbalization (prepositional phrases). 
Additionally, significant differences could be observed within genders: the girls 
used 82 times spatial terms and the boys only 58 times (the number of applied 
expressions 9-10 was approximately the same). Also the girls (over 64%) much 
better completed the task. And while describing they more often applied to 
the strategy of the reference point, which indicates the higher spatial compe-
tence. 

2) When creating an oral instruction in a dynamic system the high level of the 
spatial competence both on the level of imagining relations and transfor-
mations and on the level of verbalization and communication with the recipi-
ent, correlated with a higher linguistic and communicative competence (includ-
ing – text producing one: children created an efficient instruction with a 
properly segmented construction – with an explicit frame: signalling the begin-
ning and the end). Regardless of the gender the children could understand the 
topic of the task and they cared for a high efficiency of the interaction (to 
achieve the purpose). The children who better dealt with the description of the 
spatial relations faster achieved the intended purpose (appropriate arrange-
ment of bricks by the addressee) by: 

 using richer and more diversified expressions naming the spatial relations 
(here the boys were better and generally – older children); 

 adjusting their utterances to the addressee (precise information for a younger 
addressee); 

 reacting to wrong performance (changing the message, repetitions, applying 
double coding or – in extreme cases – extraverbal code);  

 supporting a younger instructor (behaviour of older children);  

 younger children learnt to instruct under the influence of an effective pattern 
heard from another person, which was definitely favoured by the situation of 
an interaction while arranging bricks. 

3) A higher level of spatial competence (thinking) together with its reflection in 
linguistic skills was revealed by the children with reference to two-dimensional 
space (when describing static instruction 61% proper performances). When 
giving oral instructions the performance considered appropriate was a little 
lower (about 50%). However, when producing an utterance in the interaction 
the children had an opportunity to correct each other’s actions and linguistic 
expressions. They used a much richer repertoire of linguistic means. We may 
say that spatial acting in a dynamic situation with an interlocutor had an edu-
cational influence on linguistic and communicative skills of the children. And 
what's new in our study: connecting active spatial action of children (arranging 
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blocks) with the spatial speech finally inspiring them to produce the fortunate 
genre form. 

4) There is a visible difference in the scope of the spatial thinking depending on 
the gender: the examined boys better dealt with a dynamic description and the 
girls with the static one. Previous data from studies indicates usually boys’ su-
premacy. (see Tzuriel & Egozi, 2010). 

5) The research confirmed previous observations (see Polański & Duraj-
Nowakową, 1978; Loewenstein & Gentner, 2005; Pruden, Levine & Hut-
tenlocher, 2011)that the children whose spatial competence is better devel-
oped are usually also characterized by a better vocabulary (in our case it was 
connected with using more spatial expressions and the skill of producing a for-
tunate text). And spatial expressions could in turn predict children’s later spa-
tial skills (see Pruden, Levine & Huttenlocher, 2011).  
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APPENDIX A 

Transcript of selected recordings 
 
Pair 5. 
Milena [Mi], aged 8 – Marysia [M], aged 5 Mi gives instructions  
[Mi]: First you must take the flat yellow brick, the cream one...  
[Mi waiting for reaction] 
[Mi]: Now attach two green bricks and a red one to it  
[M attaches wrongly] 
[Mi]: I will tell you how, I will tell you how [counts aloud]: one, two three, to the 
third on the top...  
[M does it wrongly] 
[M]: But where, which brick? 
[Mi]: You must attach to the third point at the top. Now you are doing it well, there 
at the bottom.  
[M]: But to which one? 
[Mi]: Here you had it right, this one but at the bottom, on a slant. 
[M]: Where, here?  
[Mi]: No, not here, here! Now put the red one next to the green one, next to the 
green one. Not here, not here! Next to the green one. Now take such two bricks... 
[Mi did not have to describe them, because M took the right ones] 
[Mi]: Attach them to the side. Now take something black. Now take the bucket and 
attach it to the side...  
[done wrongly by M] 
[Mi]: No to the side.  
[done wrongly again] 
[Mi]: No, to the other side…  
[done wrongly again. Mi is looking towards the observer hoping for help. Finally she 
uses gestures]  
[Mi]: Look here, on this side…  
[Mi is showing on which side it should be placed. One more time M does it wrongly. 
Now Mi is using a teaspoon and a tic-tac box, which is within her reach, to show 
the proper position of the element].  
[Mi]: Look, you must do like that! Imagine this is the construction [points at the 
teaspoon], and this is the brick…  
[Mi is taking the tic-tac box]: And you must do that…  
[Mi is showing how to change the position of the elements]: This brick cannot be 
like that (Picture 1), but aside (Picture 2).  
 [Mi]: Good. Now take the red roof and attach it to the top, now assemble the 
man...  
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[Mi, when the man is being wrongly assembled]: put the hat to the front and give 
him a shovel in one hand. Now put him next to this bucket. Good... 
[M wants to place the man, but it is not possible because the shovel is sticking too 
high. Neither she nor Mi do not correct this wrong position. The man falls down 
when she attempts to put him, laughter] 
[Mi]: Lower the shovel, downwards so that he can stand. Now next to him like that, 
look...  
[Mi uses the teaspoon and the tic-tac box again to describe the position, this strat-
egy proved effective, Picture 3.] 
[Mi]: Here is the pig and he is here. Put it a little to that side...  
[Mi tilts her head to the left]: A little closer, that’s right. And give it a red brick, put 
it closer down, near her snout.  
[M ]: Yes, is it an apple for it?  
[Mi]: Now this dog or horse, I do not know what it is, put... 
[M puts wrongly] 
[Mi]: It must be a circle. The piglet must be a kind of a circle...  
[M assembles it wrongly]  
[Mi]: No, a circle, just like you must stand for „an old bear is sleeping soundly”. No, 
you must make a circle of this summerhouse or whatever it is. And add this wolf so 
that there is a circle. Marysia, a circle, a circle, but not so much of a circle. Well, let 
it be like that.  
[the observer’s question to Mi]: Are you sure that you can see the same in the pho-
to, Marysia?]  
[Mi]: No, the pig must change with the dog, the apple must change as well, right. 
Put the dog a little further, not so much, that’s enough, move the farmer with the 
shovel a little, good. Now I think it is the same. Just turn the pig towards the apple. 
And that’s it!  
 
Pair 7. 
Wiktoria [W], aged 10 – Tomek [T], aged 38; W gives instructions 
[W]: Put the oblong brick. Attach the green element to the other one, the brick on 
the left.  
[W, after wrong performance]: Not like that, the green element. This is not an ele-
ment. Attach the red one to the green one, and the red one over the green one.  
[W, after wrong performance by T]: Not like that. Attach the sticking ones on both 
sides.  
[W]: Attach a black pipe to it. Attach the bucket on the right side... 
[T does it wrongly] 
[W]: Not like that, not like that, not like that, not like that... How on the right, on 
the right side of what? On your right side...  
[W]: Attach the roof to the pipe. Now put it in opposite to you. Put the dog on the 
left.  
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[W]: Which side is left? Put the pig in front of the house, in front... sideways. Good. 
Put the green element in front of the pig. Put the man next to the bucket. He is 
holding a shovel in his left hand and his right hand is down.  
 
Pair 8. 
Marysia [M], aged 5 – Magda [Ma], aged 10; Marysia was earlier performing the 
instructions given by Milena and now is giving instructions  
[M]: First you must take a flat cream brick then you must take a green brick, a small 
one and attach it to the third top point. 
[M]: Next the green one to the second bottom point, then the red one next to the 
one that is at the bottom. 
[M]: Next you must take two big cream bricks and attach them on the sides. And a 
black one and you put it on these bricks. 
[Ma]: At the top or bottom?  
[M]: And you must take a blue basket and attach it to it, to the cream brick...  
[done wrongly] 
[M]: Sideways, like that. And then put the roof on the black brick …  
[no reaction to the wrongly placed roof, which is slightly shifted to the left] 
[M]: Now place the man. And then take the next red one and put it under the pig’s 
snout. 
[M]: And put this farmer next to the basket. He must be around like that. I cannot 
say it. Yes, but a little closer to the basket. 
[M]: Which side should the pig be? Place the shovel in the farmer’s hand.  
[Ma]: In his right or left hand?  
[M]: But I do not know which is his right and which is his left hand.  
[Ma]: Then turn like him and it will be the same as with you. 
[M]: And the wolf next to the pig. 
[Ma]: On his right or left side?  
[M]: On the left and a little further, not like that. Yes, a little more further to the 
right, not like that. The head to the left and the legs to the right. Not like that, 
slantwise. That’s right. And that’s the end! 
 [Observer to M]: Is it correct now? 
[M]: No, the farmer’s head towards the piglet. 

 
 


