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Abstract. Third-graders from nineteen classrooms (N = 316) were asked to draw a
picture on a mathematics lesson. Based on these drawings we have developed a data
analysing method that allows us to find out how pupils present both their teacher’s
and their classmates’ activities in their drawings. Two inventories were formed that
contain, respectively, teachers’ and pupils’ activities during a mathematics lesson as
seen in the pupils’ drawings. The first inventory contains 14 separate items organized
into six groups that contain teacher activities like asking questions and giving feedback
on mathematics. Ten of the items are related to teaching and the rest contain items
like keeping order in addition to the teacher’s location in the classroom. Respectively,
pupils’ activities are organized into five groups that contain altogether 22 items. These
contain the activities of a single pupil, and also pupil-teacher and pupil-pupil discussions
on mathematics.

Key words and phrases: pupils’ drawings, mathematics lesson, teachers’ and pupils’
activities.
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Classroom is a social environment, where pupils spend around 20-30 hours
per week during the six-year primary education in Finland. Thus, the classroom
environment is significant in shaping pupils’ perceptions,with both the teacher
and the activities allowed by her/him forming the key influences. The teacher
is responsible for all the activities in the class and she/he orchestrates learning
processes. Communication between the teacher and her/his pupils is central to
pupils’ formalization of mathematical concepts and procedures [1].
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Usually, activities in mathematics teaching have been studied by direct ob-
serving e.g. [2], by interviews e. g. [3], and/or by questionnaires e.g. [4]. On the
contrary, free hand drawings have seldom been used to study pupils’ images of
teaching. However, third-graders’ responses in answering questionnaires are not
always reliable due to their young age, and furthermore, interviews and classroom
observations are time demanding methods. Additionally, drawings could be a way
to get some information about pupils’ deep conceptions which cannot be exposed
by using observation, questionnaire or interview. In this paper we concentrate
to find out how young pupils describe in their drawings their teacher’s activities,
and their classmates’ activities.

The aim of this study is to produce a method how to reveal what kind of
teachers’ and pupils’ activities during mathematics lessons are seen in pupils’
drawings. This kind of subjectively perceived classroom of Finnish primary pupils
in mathematics has rarely been studied. A reason for the small amount of research
may be the lack of suitable measurement instruments for young children.

Theoretical framework

First we present the concept of mental image and introduce its use in research
of pupils’ drawings. We also introduce some research on mathematics teaching
based on pupils’ drawings. Finally we describe shortly a typical Finnish primary
lesson in mathematics.

Mental images

In cognitive science, it has been proposed [5] that a mental image is a mental
representation of an object, an event or a situation whose features are spatially
and temporally organised. The formation of such a representation can be based on
direct experience with its referent. In the theory of imagery [6] it is explained that
the images may have depictive, picture-like qualities that could not be regarded as
purely propositional, language-like mental representations. This theory suggests
that the images are short-term memory representations generated from long-term
memory representations that may have a depictive or propositional form. The
depictive form may be used less, as propositional knowledge increases and deduc-
tion becomes easier. If pupils have few propositional linguistic representations of
the image’s referent they tend to use their visual image.

The studies in [7] demonstrate that pupils in comprehensive school have
among other things general, specific and episodic autobiographical images both of
mathematical contents and of mathematics learning and teaching. General image



Teachers’ and pupils’ activities during a mathematics lesson 27

represents a concept without any reference to a particular example or to specific
characteristics of the item. A general image of a ‘table’ could be described as a
surface with four legs. A specific image represents a single well-defined example
of the concept without reference to a specific episode. For example specific im-
ages of a ‘table’ might be a dining table, a coffee table or a kitchen table. An
episodic-autobiographical image represents the occurrence of a single episode in
the subject’s life connected to the concept. Our data consists of drawings about
mathematics lessons. The drawings produced by pupils are thus mainly episodic
autobiographical images. An episodic autobiographical image of learning math-
ematics could be for example “Last week I succeeded to solve hard problems in
mathematics with my classmates”.([8], [9]).

Image-based research of mathematics teaching via drawings

Drawings help pupils to overcome the difficulties in disclosing their thoughts,
feelings and opinions to an adult researcher [10]. Drawings are useful, because
they require little or no language mediation. According to [11] pupils’ classroom
drawings form rich data to study children’s conceptions on teaching. Pupils’
drawings have made an alternative and complementary contribution among con-
ventional research methods by conveying their images about mathematics, mathe-
matics teaching, their teacher, their peers and classrooms in mathematics lessons.

According to [12] primary pupils conceptualise and clearly distinguish the pro-
fessional of teachers among scientists and veterinarians via drawings. Lower sec-
ondary pupils’ images of mathematicians were compared in five countries (USA,
UK, Finland, Sweden, Romania) using drawings with a questionnaire [13]. About
20% of the drawings portrayed a school teacher, and classrooms which basically
looked the same from country to country with only small differences. Drawings of
the teacher showed that she/he sometimes neither mastered the teaching group
nor the topics to be learned. Sometimes she/he seemed to be cleverer than her/his
pupils, but sometimes she/he seemed to lack common sense, style and calculation
skills.

In the Turkish study [14] drawings with writings were used in order to clarify
fifth-graders’ views of changes in mathematics teaching. The data revealed that
mathematics teaching had become more student-centred. In order to understand
what pupils value in their mathematics learning process, 118 primary pupils’
drawings were studied in Australia to find out pupils’ individual impressions of
effective mathematics lessons [15]. The data revealed that mathematics lessons
featured a co-valuing of fun as the teacher and the pupils experience, and the
teacher’s explicit explanation or instruction on the board.
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In the framework of motivation theory, second- and fifth-graders’ conceptions
on mathematics and mathematics teaching via drawings were compared with the
written questionnaire in Sweden [16]. All pupils presented mathematics teaching
as an individual activity with a focus on the textbook. Most of the second-graders
had a positive attitude toward mathematics whereas a larger proportion of the
fifth-graders had a negative attitude.

Typical primary lesson in mathematics in Finland

Since the gathered data here is from the Finnish schools, we will here give
a brief description on mathematics teaching in primary school (the lower level of
the Finnish comprehensive school), where class teachers teach all school subjects.
This description is also additionally supported by our own long experience as
teacher educators in mathematics.

On the whole mathematics teaching is rather traditional in primary class-
rooms [17], [18]. It is mainly teacher-centred teaching with the teacher standing
or sitting in front of the class. However, the pupils are active and work keenly
with their tasks. Usually a mathematics lesson begins with a short 5-minute ses-
sion of mental calculations or some other orientation activity like ‘Today’s nut’
(a mathematical problem new to the pupils to motivate and lead the pupils into
mathematical thinking). This is followed by checking the homework that is given
at the end of each mathematics lesson to the pupils in order that they would
practice the main points of the previous lesson. Most teachers also check that all
the pupils have completed their homework.

The lesson continues with the teacher introducing and teaching new topics.
The teachers use mostly the well-known and conventional teaching methods when
dealing with the subject that is new to the pupils. The teachers proceed slowly in
the subject as they want to guarantee learning opportunities to all their pupils.
This phase is followed by individual work through tasks that help the learners
study and acquire the knowledge set in the lesson aims. The pupils work at their
own pace, and the teacher helps those who need support. A large proportion of
mathematics lessons are devoted to silent, individual work. Some teachers may
have a special mathematics lesson with problem solving or project work once
a week. The primary teachers follow very closely mathematics text-books and
teacher’s guidebooks [19]. The guidebooks highlight some essential pedagogical
ideas that the teacher should take into consideration when discussing a topic. The
text-books also include the tasks that will be given to the pupils as homework at
the end of the lesson to promote the learning process.
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The purpose of the study

About 5 years ago we began our research on drawings with the case of class-
room communication and teaching methods (cf. [20]). In that study we were in-
terested in communication used in the mathematics classroom and therefore, the
following categories were chosen: Teacher-pupil communication; Internal class-
room communication; Quality of classroom communication. Internal classroom
discussion contained the cases when the pupils are discussing with each other,
and, respectively, quality of classroom communication contained how the pupils
feel about mathematics. The typical teaching scenario seemed to depict a teacher-
led class, in which the teacher sits quietly behind his or her desk and supervises
the joint practice of the teaching group. Three themes appeared in the pupils’
communication: mathematics is nice/easy, mathematics is boring/difficult, and a
pupil is competent in mathematics.

However, this kind of classification does not give a comprehensive picture of
what is happening in a classroom. What is the teacher usually doing during a
mathematics lesson, or how do the pupils behave in the classroom? When we
know these things, we might be able to answer the questions like: How do the
teachers’ activities differ, or how does the pupils’ behaviour differ in the different
classrooms? A drawing gives a “snapshot” of the activities of the teacher as well
as of the activities of the pupils experienced by the drawer. We wanted to find out
what is happening during a mathematics lesson as seen by the third-graders. How
do the third-graders describe in their drawings what the teacher is doing? How
do the third-graders describe what they and their classmates are doing during a
mathematics lesson? Therefore, we needed to create a method to analyse young
pupils’ drawings in order to find answers to the following questions:

1) How can we identify a teacher’s activities during a mathematics lesson as
seen in the pupils’ drawings?

2) How can we identify the pupils’ activities during a mathematics lesson as seen
in their classmates’ drawings?

Methodology
Participants and data gathering

The data of our article consists of third-graders’ drawings that were collected
in the autumn of 2010 in Finland (Helsinki area). Drawings were content analyzed
from a total of 316 third-graders (about 8-9-year-olds) from the classes taught by
19 different teachers in 11 primary schools in Great-Helsinki. The pupils did
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the drawing task during their mathematics lessons under the supervision of their
teachers in the beginning of the school year. The task for the pupils was, as
follows:

Draw your teaching group, the teacher and the pupils, in a mathematics les-
son. Use speaking and thinking bubbles to describe discussion and thinking. And
mark “me” in your drawing.

The drawings collected by the teachers were obtained from 165 boys, 150
girls and one pupil who did not indicate the gender. In about two thirds of the
drawings the speaking and thinking bubbles were used. Especially the contents
of these bubbles enabled us to investigate both the teachers’ activities (Table 1)
and the pupils’ activities (Table 2).

Data analysis

First, all of us looked and listed together from all the drawings in one class-
room all possible teachers’ activities and pupils’ activities we could see in the
pupils’ drawings. After that, two of us completed these two inventories (Table
1 and Table 2) by going through all the third-graders’ drawings from the nine-
teen classes. The 14 separate items found about the teacher’s activities were
organized into six groups, and two extra items namely, No teacher and Teacher
is quiet were added in the inventory. Respectively, the 23 separate items found
about the pupils’ activities were organized into five groups. Furthermore, the
number of pupils was marked on each item, and an extra item No pupil was
added in the inventory. In this way, two inventories were formed: 1) Teachers’
activities during a mathematics lesson as seen in the pupils’ drawings (Table 1);

2) Pupils’ activities during a mathematics lesson as seen in the pupils’ drawings
(Table 2).

Some drawings and their analyses

Here we have chosen three drawings that will illustrate the coding. These
drawings have been selected based on their rich information on teaching situa-
tion. They do not represent any kind of prototypes. For example, all these three
drawings contain speech bubbles whereas some of the drawings were very simple
ones e.g. having only a schematic picture of the class with the pupils substituted
by their desks. In the description of the drawings we have used the coding sys-
tem presented in Table 1 (teacher’s activities) and Table 2 (pupils’ activities).
For example, TA11 refers to the first subcategory in the content category TA1
(teacher’s position) given in Table 1. Respectively, PA21(11) refers to the first



Teachers’ and pupils’ activities during a mathematics lesson 31

subcategory in the content category PA2 (pupil’s remarks/thoughts contain no
mathematics) given in Table 2. The number in brackets gives the number of the
pupils belonging to this subcategory.

/f’lfhe Lib of the
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What now %
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Now we shall do
calculations

Teacher’s activities: The teacher is sitting behind her desk. On the screen on the wall it is
shown how she points with her finger the tasks in the book.

Pupils’ activities: 18 pupils are sitting in their desks in small groups. All of them are
commenting or thinking something. Five of the pupils are finding the tasks difficult or boring
(What, What now here, This needs thinking, Hm, Oh no), whereas nine of the pupils are finding
them nice or easy (dmusing, Good tasks, Nice, This is easier than I believed, Oukey, Cool, Yo,
Yes, Ready). One pupil is asking help from the teacher (7eacher) and another pupil is tired. Two
of the pupils are saying something not related to mathematics (7he nib of the pencil broke,
Whoops).

Coding of teacher’s activities: TA11: Teacher’s position; behind the desk. TA21: Information
on mathematics; a task on the blackboard.

Coding of pupils’ activities: PA11(18): Pupil’s position; sitting in his own desk. PA22(2): No
mathematics; Pupil is saying something. PA33(4): Pupil doing mathematics; Mathematics is
difficult. PA32(1): Pupil doing mathematics; Mathematics is boring. PA35(3): Pupil doing
mathematics; Mathematics is nice. PA34(6): Pupil doing mathematics; Mathematics is easy.
PA44(1): Pupil-Teacher discussion on mathematics; Pupil asks help from the teacher.

Figure 1. The first example about coding of a teacher’s and her pupils’ activities
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Teacher’s activities in the drawing: The teacher is standing near the blackboard. She has
written a task of addition algorithm (361 + 151) on the board. She shows the task and asks Evelyn,
the drawer of this picture, what should be done.

Pupils’ activities in the drawing: Nine pupils are sitting in their desks. Three pupils are sitting
quietly neither talking nor thinking. One pupil is saying that the task is difficult; another is saying
that it is easy. The drawer herself has her hand raised and is answering the teacher’s question.
Another pupil is saying that he is tired. One pupil is asking his classmate to help him. This pupil
answers to him.

Coding of teacher’s activities: TA12: Teacher’s position; Near the blackboard. TA21:
Information on mathematics: Teacher has written a task on the board. TA31: Instructing: Teacher
gives instructions related to studying mathematics. TA41: Questioning; Teacher asks about a task
in mathematics.

Coding of pupils’ activities: PA11(9): Pupils’ position; Sitting on her own desk. PA21(3): No
mathematics; Pupil is quiet. PA23(1): No mathematics; Pupil is tired. PA33(1): Pupil doing,
thinking mathematics; Mathematics is difficult. PA34(1): Pupil doing, thinking mathematics;
Mathematics is easy. PA43(1): Pupil-Teacher discussion on mathematics; Pupil says about the
task on the blackboard. PAS1(1): Pupil-pupil discussion on mathematics; Pupil asks help from his
classmate. PA52(1): Pupil-pupil discussion on mathematics; Pupil answers to another pupil.

Figure 2. The second example about coding a teacher’s and her pupils’ activities
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Teacher’s and pupils’ activities: The teacher and the teacher’s aid are among the pupils. In the
right upper corner the teacher is giving advice to the drawer, who cannot do the task. In the group
in the right lower corner the teacher’s aid is keeping order because Mike is disturbing. The pupil in
the group in the left lower corner wants to work in peace. There are altogether 18 pupils sitting in
their desks in four groups. Ten pupils are quietly neither thinking nor talking. One pupil in the
group in the left upper corner asks John sitting next to him to turn the lamp on. John who has bad
eyesight agrees. Another pupil in this group asks help from his classmate who agrees to help. Three
of the pupils have difficulties with these tasks, and one has already done them. Pupils are doing
group work.

Coding of teachers’ activities: TA13: Teacher’s position; Among the pupils. TA23: Information
on mathematics; Teacher is helping. TA33: Instructing; Teacher keeps order.

Coding of pupils’ activities: PA11(18): Pupil’s position; Sitting in his desk. PA21(10): No
mathematics; Pupil is quiet. PA22(3): No mathematics; Pupil is saying something. PA33(3): Pupil
doing mathematics; Mathematics is difficult. PA34(1): Pupil doing mathematics; Mathematics is
easy. PA44(1): Pupil-teacher discussion; Pupil asks help from the teacher. PAS1(1): Pupil-pupil
discussion on mathematics; Pupil asks help from the classmate. PA52(1): Pupil-pupil discussion on
mathematics; Pupil answers to his classmate.

Figure 3. The third example about the coding of a teacher’s and her
pupils’ activities

Results

The two inventories Table 1 Teacher’s activities during a mathematics lesson
as seen in the pupils’ drawings and Table 2 Pupils’ activities during a mathematics
lesson as seen in the pupils’ drawings are given and explained here.
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Teacher’s activities

Six different teacher’s activities divided into the subcategories are shown in
Table 1. In addition, some comments and examples are included. In the end of
Table 1 there are two extra categories. Category TAO1 contains those pictures
in which the pupils had drawn no teacher. In the pictures of category TA02
the teacher has no thinking or speaking bubbles only his/her location in the
classroom could be noted. It was impossible to know for sure whether a pupil
had made a difference in her/his drawing between speaking bubbles (whole line)
or thinking bubbles (dashed line). Therefore the cases in which the teacher is
saying or thinking something cannot be demerged. For example, in subcategory
TA51 when the teacher is giving positive feedback “You are good”, she may say
it aloud or just think it in her mind.

The three subcategories in the first category TA1 ‘Teacher’s location’ indicate
the three different teaching activities. When the teacher is sitting or standing
near her desk the drawer may imply that the teacher is observing the pupils
working independently with their tasks. When the teacher is standing near the
blackboard (screen, whiteboard, or similar) the drawer may imply that the teacher
is teaching the whole class, she/he may be questioning, or she/he may be referring
to something written on the board. When the teacher is drawn among the pupils
she/he may be giving advice to a group working together. However, one has to
be careful in making such conclusions. Only when the majority of the pupils in a
class have drawn pictures in a certain tendency such a conclusion can be drawn
but then also the hints from the other categories has to be taken into account. In
this article we have not made conclusions about the teaching activities.

The second category TA2 is related to how the drawer sees the teacher dealing
with mathematics. In the first subcategory TA21 there is some mathematics
written on the blackboard like in Fig. 2 whereas in the second subcategory TA22
the teacher is pointing toward the blackboard but there is no mathematics written
on it. On the third subcategory TA23 the teacher is among the pupils giving
mathematical advice to a pupil or to a group like in Fig. 3. The third category
TA3 is associated with the comments needed during the course of the lesson. In
subcategory TA31 the teacher gives instructions related to studying mathematics,
like in Fig. 2 the teacher gives Evelyn the permission to answer. In subcategory
TA33 the teacher or like in Fig. 3 the teacher’s aid is keeping order. Categories
TA4 ‘Questioning’ and TA5 ‘Feedback’ give information about common practise
in classrooms. In subcategory TA41 the teacher asks about mathematics like in
Fig. 2 whereas in subcategory TA42 the teacher asks questions that are not related
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Table 1. Teachers’ activities during a mathematics lesson as seen in

the pupils’ drawings

Code | Title Comments and examples
TA1 | Teacher’s location
TA11 | Behind or close to the desk When difficult to decide between TA11
TA12 | Near the blackboard and TA12 choose TA12 if there is a task
on the board.
TA13 | Among the pupils
TA2 | Informing on mathematics Teacher gives information on
mathematics
TA21 | Teacher has written a task on the | Teacher not necessarily near the black-
blackboard board
TA22 | Teacher is teaching near the | Teacher is pointing to the blackboard
blackboard but there is no mathematics on it.
TA23 | Teacher is helping Teacher is giving advice to a pupil or to
a group.
TA3 | Instructing Teacher gives instructions
TA31 | Teacher gives instructions re- | “Start doing calculations.” “Go and
lated to studying mathematics check the result.” Teacher gives a pupil
the permission to answer e.g. by saying
the pupil’s name.
TA32 | Teacher gives instructions not re- | “Open the door, please.” Teacher says a
lated to studying mathematics pupil’s name but the reason is not clear.
TA33 | Teacher keeps order “Be quiet.”
TA4 | Questioning Teacher asks questions
TA41 | Teacher asks about a task in | Also a test in the class is included here.
mathematics
TA42 | Teacher asks something else “Who will come to do the calculation on
the blackboard?”
TA5 | Feedback Teacher gives feedback
TA51 | Teacher gives positive feedback “That is correct.” “You are good.”
TA52 | Teacher gives negative feedback | “Wrong”
TA6 | Reflecting Teacher is reflecting
TA61 | Teacher is reflecting on mathe-
matics
TA62 | Teacher is reflecting something | “What should I do?”, “I wonder how
else those pupils are managing.”
TAO1 | No teacher No teacher can be identified from the
drawing
TAO02 | Teacher is quiet Teacher is neither speaking nor thinking

Extra comment. When a pupil has drawn a cartoon, the categorizing is made

from the first picture which contains both the teacher and at least one pupil.
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straight to mathematics like “Does anyone need help?” In subcategories TA51
and TAb52 the teacher is giving either positive or negative feedback usually related
to mathematics. But also the more general remarks or thoughts are included
in this category e.g.that the teacher is thinking that she is pleased with her
pupils. Category TA5 ‘Reflecting’ is connected to more general issues what the
drawer thinks that the teacher is thinking in her/his mind. Just for the sake of
completeness we included also subcategory TA61 in which the teacher would be
reflecting on mathematics even that we did not found any example about it in
our data.

Pupils’ activities

Pupils’ activities were divided into five categories with three to five subcat-
egories as shown in Table 2. When the data is collected also the number of the
pupils in each subcategory has to be noted. In the end of the table there are two
extra categories. Category PAQ1 contains those cases when the drawer has drawn
no pupils at all. Respectively, category PA02 contains the cases when the drawing
contains no speaking or thinking bubbles connected to any pupil. Because the
cases whether a pupil is speaking (whole line bubble) or thinking (dashed line
bubble) could not be determined definitely, we use the term saying for both cases
in Table 2.

The number of pupils is marked in each subcategory. FEach pupil’s remarks
are tried to be connected to the teacher’s or other pupils’ activities or interpreted
case-by-case e.g. like short expressions “Jee”. If a pupil has made many remarks
that belong to the same category, they are marked as one remark. If a bubble
contains the name of the pupil like “Mike” or “I am John”, the subcategory is
PA21, in other words, it is not a remark. If the shapes of the speech and thought
bubbles are different in a drawing, the comments in the thought bubbles are
not interpreted as answers to the teacher. If all the bubbles look the same in a
drawing, then the comments are interpreted as answers to the teacher.

In Table 2 there are four main categories about the pupils’ communication.
In category PA2 ‘No mathematics’ the pupil may be thinking or speaking aloud
by her/himselfor she/he may be communicating with the teacher or with her /his
classmates but these expressions do not contain mathematics at all. In category
PA3 ‘Pupil talking about mathematics’ the pupil is communicating neither with
the teacher nor with her /his classmates. S/he is thinking or speaking aloud about
her/his own ideas or feelings. For example, in Fig. 3 one pupil is categorized
in subcategory PA34 ‘mathematics is easy’ as she/he simply says that she/he
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Table 2. Pupils’ activities during a mathematics lesson as seen in the
pupils’ drawings

Code Title Comments and examples
PA1l Pupil’s location
PA11 Sitting on her own desk Also when pupils are drawn without
desks
PA12 Near the teacher’s desk Or some working point
PA13 Near the blackboard
PA14 Near another pupil e.g. asking for help
PA15 Somewhere else e.g. sharpening a pencil near the
waste paper basket
PA2 No mathematics Pupil’s activity is not related
to mathematics
PA21 Pupil is quiet Neither talking nor thinking
PA22 Pupil is saying something “The tip of the pencil broke.”
PA23 Pupil is tired “Hohhoijaa”
PA24 Pupil is says something inappropriate e.g. is swearing
PA25 Pupil says something unclear impossible to track it down
PA3 Pupil talking about mathematics Pupil is talking/thinking by
him/herself
PA31 talks about mathematics, calculations
PA32 says mathematics is boring “Oh no”
PA33 says mathematics is difficult “What”, “This needs thinking”,
“Hmﬁ
PA34 says mathematics is easy “Easier than I thought”, “Ready”
PA35 says mathematics is nice “Yes” or “OK” without anybody
making a comment or a question,
“Good tasks”
PA4 Pupil-Teacher discussion on mathe-
matics
PA41 Pupil answers the teacher’s question
PA42 Pupil asks the teacher about mathematics
PA43 Pupil talks about the task on the black-
board
PA44 Pupil asks help from the teacher “Teacher”
PAS5 Pupil-Pupil discussion on mathemat-
ics
PA51 Pupil asks from the classmate “Could you help me?”
PA52 Pupil answers to another pupil “I can help”
PAO1 | No pupil Only teacher or classroom is drawn
PAO02 | All pupils are quiet Pupils are neither speaking nor
thinking

has “Done”, whereas three pupils have been categorized in subcategory PA33
‘mathematics is difficult’, because they have problems with the tasks like the
pupil who asks help from her /his classmate “Could you help me”. In subcategory
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PAA41 ‘Pupil answers the teacher’s question’ the pupil is answering to the teacher’s
short question like “What is 2 times 47”; whereas in subcategory PA43 ‘Pupil talks
about the task on the blackboard’ the pupil explains something like in Fig. 2.
In category PA5 ‘Pupil-pupil discussion on mathematics’ the discussions that we
found in our data were mostly about helping each other like in Figures 2 and 3.

We have collected almost all cases of the pupils’ different behaviour in the
subcategories. However, many of these could be combined to bigger entities de-
pending on the research interests. For example, in category PA1: Pupil’s location
the five subcategories could be reduced to two subcategories like appropriate be-
haviour or disturbing behaviour. In doing so one could also look what the pupils’
average behaviour is like in a certain classroom.

Discussion and conclusions

To give an idea what kind of information can be obtained by using the in-
ventory given in Table 1 we give some results of the analysis how third graders
describe in their drawings their teacher’s activities during mathematics lessons.
Teacher is a central element in the mathematics lessons. Only about 10% of
the pupils did not draw the teacher at all, and only in 15% of the drawings the
teacher was drawn without saying or thinking anything. In 50% of the drawings
the teacher was sitting or standing near the desk and in 60% of the drawings she
was giving information about mathematics. Half of the instructions the teacher
was giving concerned mathematics and a third about the order in the classroom.
Nearly all the feedback that the teachers were giving is positive.

In the earlier articles we have looked at several aspects in the drawings: what
kind of teaching methods and communication [20], emotional atmosphere [21], and
level of mathematics [22] can be found in the pupils’ drawings. A typical commu-
nication in a Finnish class seems to be built mainly in three themes: mathematics
is nice/easy, mathematics is dull/ difficult, and pupils can do mathematics [20]. In
the Finnish third-graders’ drawings the mode value of the emotional atmosphere
in mathematics lesson is positive. The most interesting result is large differences
between the emotional atmospheres in different classrooms [21].

With the drawings we have also looked at the differences of teaching methods
and communication found in third-graders’ mathematics lessons in Finland and
Chile [23] and Finland and USA [24]. In the Finnish drawings, teachers are
typically drawn sitting behind the desk and pupils working often in groups. In
Chile, the drawings show most frequently teacher-centred teaching methods the
teacher standing in front of the class. Regarding communication, there are no
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significant differences between both countries [23]. The U.S. students have greater
self-confidence with respect to knowing/learning mathematics than their Finnish
counterparts. In addition, U.S. comments during class were more related to the
lesson (teaching) and their teachers gave more feedback [24].

In this article we introduce a tool to analyse teachers’ and pupils’ activities
from young pupils’ drawings. In their drawings pupils describe how their teacher
is giving information on mathematics, how she/he is giving instructions to the
pupils related to mathematics as well as on how to behave during the mathemat-
ics lesson. Some of them also write down the teacher’s questions and the kind of
feedback she/he is giving. Respectively, the drawings contain incidents when the
drawer describes her/himself and her/his classmates dealing with mathematics or
something else, discussions between the pupils and the teacher, and also discus-
sions between the pupils. From these incidents we collected two inventories from
third-graders’ drawings. With the help of these two inventories it is possible to
identify a teacher’s and her/his pupils’ activities as seen by the pupils. To really
understand what the drawer has meant it is important for example to join the
teacher’s and the pupils’ comments in each drawing and not just mechanically
code the teacher’s activities. Furthermore, in order to avoid including the coder’s
own interpretations we think that it is important that at least two persons are
doing the classification. Pupils did the drawing task in the beginning of the third
school year. One of the researchers (LN) followed once a month a mathematics
lesson from each of nine teachers. According to her the general overview ob-
tained from the drawings in the corresponding classes is in accordance with her
observations.

Pupils’ drawings reveal important information on the pupils’ behaviour that
is difficult to be obtained from young children using more conventional methods
(cf. [13]). Especially by connecting words and images the drawers reflect their
feelings and attitudes towards their teacher, other pupils and situations. They
also express the group values that are prevalent within their specific environment.
Thus the two inventories in Tables 1 and 2 give us a tool to find out how young
pupils see the teachers’ as well as the pupils’ activities in mathematics lessons.
Thus it gives the researchers and school authorities a possibility to have a look
what is happening in classrooms. It also gives a possibility to compare for example
the changes between different grades, and also between different teaching systems
even between different countries. The drawings contain rich information from
which one can select an interesting part according to the purpose.
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An analytical system PAIR uses drawing as a tool to access children’s ideas
[25]. PAIR assumes only that the child knows something about the social world
and can express this pictorially. According to PAIR drawing offers children an
alternative means of communication, it is familiar to and enjoyed by most children,
and it sets very little restrictions on children’s freedom of expression. It is based on
the children’s ability to create detailed and flexible models of social experiences,
and can be reliably applied to subjects between the ages of 6 and 14.

Altogether, pupils’ drawings seem to be a versatile way to collect information
about teachers’ and pupils’ activities in mathematics lessons. Children should be
told as clearly as possible what they should draw [25]. In this study, the drawing
instruction given to the pupils was quite open, thus there is a large variability
among the drawings. In some classes there was a big variation in the teacher’s
and the pupils’ activities. There are, however, several other factors that may
influence the drawings pupils will produce. Some pupils may have difficulties to
draw complicated pictures and, therefore, they might draw only such objects or
situations that are easy for them to draw. They have used, for example, stick
figures or have written only their classmates’ name on the desk. Also the fact
how the task is given may have an effect on how the pupils will concentrate on
working and how they understand what they are expected to do. In our case the
pupils were motivated in working as they were told that the drawings will be part
of an international research.

One has to be careful in making definite conclusions from the drawings. Dif-
ferent pupils pay attention to different happenings. Our inventories will cover
most teachers’ and pupils’ activities in Finland, because the pupils are studying
in heterogeneous groups, the primary school core program is virtually identical
for all the pupils, and less than 10% of the variation of mathematics scores in
PISA or TIMSS can be explained by the school variables [26]. Also the standard
of the Finnish primary teachers is very high; the students in the primary teacher
education take a higher academic degree, with their main subject in education.
Furthermore, only some 10-15% of the applicants can be admitted to the pro-
grams [27]. However, one has to notice also that there are so many different ways
for a teacher or pupils to act that our inventories may not include all the possi-
bilities. This means that when this analyzing method is used in other countries,
these inventories should be checked in each new case.
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