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A Glance to Teachers' Work with 
Resources: Case of Olcay*

Burcu Nur Baştürk-Şahina,**, Menekşe Seden Tapan-Broutinb, Luc Trouchec

Abstract

When examining success in mathematics education, it 
should be taken into consideration that it is important to 
examine teachers’ work with their resources. In this study, 
it is aimed to examine this work through the processes of 
using and transforming the resources into documents. In this 
context, the "Documentational Approach to Didactics" is 
adopted as a theoretical framework. Reflective investigation 
method is used to analyse teacher’s documentational 
genesis. The study is designed as a case study, with a 
primary mathematics teacher whom we named Olcay, 
who is very open to share her experiences that is important 
for the research. Various interviews with and observations 
of the teacher are made according to the requirements 
of the reflective investigation method. As a result, some 
of the schemes of the teacher to transform her resources 
into documents are revealed. It is seen that some of these 
schemes are similar to the ones discovered before and some 
of them are changeable according to the area where the 
teaching happened.

Introduction

Teachers who open the path to building knowledge 
perform essential tasks that also provide information 

on learners' training (Altun et al., 2004; Cohen et al., 2003). 
These essential tasks include teachers’ interaction with their 
resources. They interact with their resources for “selecting, 
modifying, collecting and creating new resources” as a 
daily work (Trouche et al., 2020). In this regard, it is thought 
that analyzing the resources and the documents that 
teachers integrate into their courses is crucial because it 
provides information on student learning and professional 
development (Adler, 2000; Hewson, 2004). 

Teachers improve their courses by interacting with different 
resources over time and in parallel with the different 
resources they used (Ruthven, 2013). Teachers gather, 
select, transform, reorganize, share, implement, and revise 
resources within processes where design and enacting 
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are intertwined. The documentation encompasses 
all these interactions (Gueudet & Trouche, 2009a). It 
is important to analyze documentation processes 
that affect both their professional development and 
teaching processes in this perspective. 

Teachers frequently use textbooks to ensure 
the students' learning (Pepin & Haggarty, 2001). 
Additionally, they also use digital resources, written 
or verbal resources. (Gueudet et al., 2018). There is a 
need for a theoretical approach that covers all the 
types of resources. "Documentational Approach of 
Didactics" (DAD) that helps analyze the resources 
and documents that teachers use comes to the fore 
at this perspective (Gueudet & Trouche, 2009a). In this 
study, all the concepts and processes are analyzed 
as part of the DAD. Thus, the term "resource" refers to 
any entity (notes, training, events, books, web pages 
etc.) from which the teacher obtains data to structure 
his/her teaching. Similarly, the term "document" refers 
to the teacher's resources that become ready to use. 
Although the meaning of "document" in the daily 
sense can be understood as a written source, the 
concept of the document mentioned in this study 
is the information in the final state of the teacher's 
knowledge obtained from the resources; it does 
not need to be written. Other specific terms of the 
theoretical framework are described in detail in the 
next section.

Documentational Approach of Didactics 

The DAD is concerned with teachers' professional 
development by analyzing their interaction with 
resources (Gueudet & Trouche, 2009a). DAD contains 
its specific concepts as in French didactics tradition. 
While some of these concepts define objects such as 
resources and documents, others define processes 
like instrumentation and instrumentalization. These 
processes have been adopted from the instrumental 
theory (Guin et al., 2006). In the documentational 
approach, "instrumentation" refers to the teacher's 
process of adapting himself/herself to the 
characteristics of the particular resources while using 
them. "Instrumentalization" represents how teachers 
use particular resources and shape those resources 
according to their methods, and aim to use them. The 
documentation concept is also included within the 
scope of the DAD. It is defined by how teachers create 
schemes of utilization for the resources that they 
regard as necessary for particular situations. From 
this viewpoint, it can be said that in documentational 
genesis, the combination of resources and the 
utilization of the schemes for these resources take 
place. This combination may be expressed as follows: 

Document= Resource + Utilization Scheme

The documentational genesis process examining 
such a representation may be thought to have a static 
structure. However, the documentational genesis 
process has a considerably dynamic structure. A 
document contains many interrelated resources and 
can create resources for many documents. As for 
utilization schemes, just as they may be a constant 
organization applied for particular situations, in other 
words, a set of fixed professional behaviors exhibited 
by the teacher for certain situations, they may also 
be recreated during the documentational genesis 
process. The documentational genesis process is 
shown in the theoretical framework in Figure 1.

Figure 1.
A representation of documentational genesis process 
(Gueudet & Trouche, 2009a, pg.206)

While examining teachers' transforming resources 
into documents, DAD also argues that this 
documentational genesis process is also effective on 
the teachers' professional development. It is necessary 
to examine all the documents created by the teacher 
and discuss his/her document system to understand 
a teacher's development. The resource system 
expresses a system created by the teacher from all 
the resources he/she uses, irrespective of his/her 
utilization schemes. However, the document system 
expresses a structured system in which the documents 
created by the teacher are correlated; in this system, 
the particular documents that are to be used for 
particular situations and the utilization of schemes of 
the resources are definite.

While obtaining schemes, operational invariants and 
action rules are taken into account. Two concepts 
describe operational invariants: the theorem-in-
action and the concept-in-action. The theorem-in-
action is the approach that an individual adopts when 
performing a behavior, which effectively does it. The 
concept-in-action is the concept that the individual 
acts according to and adopts. Action rules include the 
requirements for an individual to act. It is a set of rules 
that demonstrate how to act under certain conditions 
(Chevallard, 1985). Operational invariants and action 
rules together define the scheme, so, in this study, they 
are taken as determinatives for recognizing subtle 
organizations of the schemes.  

In the literature, studies using DAD are focused on 
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examining teachers' schemes to reveal their content 
knowledge and mathematical concepts (Gueudet, 
2017; Gueudet et al., 2013; Pepin et al., 2017; Poisard 
et al., 2011). Also, there are studies focusing on the 
metamorphosis of thinking and implementing static 
and dynamic resources, creating new balances 
between individual and collective work of teachers 
(Pepin et al., 2017). In these perspectives, DAD suggests 
to analyze teachers’ work with resources in the lens of 
what they prepare for their classroom practices and 
what is renewed in these practices. The basis of the 
DAD is instrumental approach in the field of technology 
use in mathematics classrooms (Guin, et al., 2005). The 
concepts instrumentation and instrumentalization is 
also essential in the instrumental approach. Pepin and 
Gueudet (2018) explain the differentiation between 
digital curriculum resources and educational 
technology. Adler (2000) and Pepin et al. (2013) also 
suggests o think the resource as the verb re-source: 
“to source again or differently” (p.207). Ball et al. (2005) 
states in their study that teaching cannot be reduced 
to the work in class, but also includes planning. Also, 
Psycharis and Kalogeria (2018) studied on teacher 
educators’ work with resources. Kock and Pepin (2018) 
also, studied on the students’ interaction with students 
by using DAD. In this context, this research aims to 
analyze how teachers organize their resources by 
analyzing the schemes and processes that appear 
in the documentational genesis. The difference 
between this study and other studies in which DAD 
is used is that the teacher's schemes related to his/
her instructional strategies are examined instead of 
just the mathematical concepts related to the course. 
The progress related to mathematical concepts in 
the context of pre-service and in-service training of 
teachers is very important, but what differentiates one 
teacher from another is the instructional strategies 
teacher utilizes. It is thought that this study will 
contribute to the field in this perspective.

Method

In this study, qualitative research methods were used 
because the aim was not to generalize the data to the 
universe but to deeply analyze the documentational 
genesis process (Creswell, 2017). The study was 
designed as a case study.

In the study, the reflective investigation method was 
used to select data collection tools and conduct 
data collection. This method is recommended for 
researchers that use the DAD by the creators of the 
theoretical framework. Its main principles are as 
follows: 

Long-term follow-up: Since documentational 
geneses are long-lasting processes and 
schemes develop during the process, this 
principle requires a detailed and long-term 
observation of the process. (in this study, 
duration is approximately six months)

In- and out-of-class follow-up: The classroom 
is a significant environment where the 
teacher processes her lessons and applies 
the documents she creates. In addition, much 
of the interaction of teachers with resources 
takes place outside the classroom, at home, 
at school, in-service training courses. For this 
reason, it is essential to observe the teacher in 
these different places.

Broad collection: It involves observing all 
the resources that the teacher has used in 
documentational genesis and what they have 
created in the process of documentational 
genesis.

Reflective follow-up: It requires involving the 
teacher as much as possible in the data 
collection process. The teacher needs to be 
actively involved in examining the teacher's 
resource collection and following it in and 
out of the classroom. These parts can be 
understood only by the detailed explanations 
of the teacher (Gueudet et al., 2012, p. 27-28).

Concerning these principles, it is thought that the 
reflective investigation method is highly appropriate 
for such a study that investigates documentational 
work. 

Participant Teacher: Olcay

This study aims to investigate the schemes that 
teachers have created in this process. In qualitative 
studies, when the investigation needs to go deeper, it 
is suggested to reduce the number of participants and 
increase the number of data collection sessions (Berg 
& Lune, 2015).  In this context, the study was conducted 
with one participant teacher (Olcay). 

Olcay is a primary mathematics teacher with ten years 
of experience in a public school in western Turkey. 
Previously, she completed the mathematics program 
at a university's science faculty in Turkey; then, she 
has taken pedagogical training to teach. She chose 
to work in a primary school instead of high school and 
completed the in-service training required. In addition, 
she completed the in-service training given within the 
scope of the FATİH project and thus, she was able to 
use the smartboard in the schools where she worked. 
Olcay mentioned that she benefited from technology 
by making smartboard and computer interaction in 
her previous school, but regretted that she could not 
use it due to lack of technological infrastructure. 

She worked as a consultant teacher for the teacher 
candidates in the "Teaching Practice" internship. 
Olcay's behaviors about sharing her resources and 
her usage styles of the resources were very detailed. 
This situation made the researchers think that she was 
the most suitable for analyzing the documentational 
genesis process. 

In the selection process of Olcay, the main point was 
not the excellent documents or the excessive amount 
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of resources she used. It was Olcay's ability to explain 
her resources, her usage of the resources and her 
development styles of her lessons to make us select her. 
Her approach about sharing resources, being open to 
explaining her lesson plans and being willing to share 
her documentational work affected our decision.  
Also, her 10-year teaching experience made us think 
that she has the broad constant organization needed 
for documentational genesis. Olcay has an interest in 
the studies in her branch and was willing to help in this 
study. Due to these reasons, this study was conducted 
with Olcay to analyze her documentational work 
deeply.

Data Collection Tools

Data collection tools are developed and edited in line 
with the reflective investigation method (Gueudet & 
Trouche, 2009b; Trouche et al., 2018; Trouche & Pepin, 
2014). The steps of the reflective investigation and the 
data collection tools are shown in Figure 2.

Figure 2.
The selection of data collection tools in line with the 
reflective investigation steps

First of all, a "Personal Information Form" was utilized 
to get more information about the teacher. This form 
was also used and recommended by Gueudet and 
Trouche (2009b) using DAD. In this study, this form was 
translated into Turkish and used in the first visit to Olcay. 
The form took information about the schools that 
the teacher graduated from, the in-service training 
she received, the schools she worked at before, her 
perspective on technology, and the points she paid 
attention to in general when lecturing. In the study, 
the personal information form was translated into 
Turkish. Since the cultural aspects may differ from the 
previous study, the form analyzed by the specialists in 
mathematics education and some of the questions 
were eliminated because some aspects do not belong 
to the Turkish educational system. (For example, In 
France, mathematics teachers have an electronic 
portal to share their resources, but there is no such 
portal for mathematics teachers in Turkey. Moreover, 
the exam systems show the difference between the 
countries).

A semi-structured diary was utilized to ensure the 
"in and out-of-class" principle of the reflective 
investigation. It was mostly aimed at getting 
information about the out-of-class activities that led 
to changes in mathematics lesson preparation. (Olcay 
did not properly fill out the diary, so it is retracted.) 
Also, the teacher was observed in school between 
her lessons to see how she arranged her resources. In 
the study, the diary was planned as a semi-structured 
form. It was aimed to see the teachers' in and out-of-
class ideas about her mathematics lesson. The semi-
structured form was examined by the mathematics 
education academicians and a mathematics teacher, 
and its final version was completed according to their 
opinions. 

The Schematic Representation of the Resource System 
(SRRS) was asked to see the teacher's resources and 
their relations. SRRS is a data collection tool that the 
teacher prepares independently from the researcher 
and mentions her resources and usage styles. The 
SRRS is an unstructured diagram intrinsically because 
it aims to let the teachers explain their resource 
systems as they prefer. The shape of the diagram is 
unstructured for the researchers, but structured for the 
participant. Because, the participant was free to draw 
the diagram. With the help of the diagram, it was 
aimed to see how she represented the relationship 
among her resources and the resources in detail. While 
giving information to Olcay about the SRRS diagram, it 
was stated that there is no right or wrong shape. This 
diagram aims to see the resources used in structuring 
the courses and the relationship between them.

A semi-structured interview was implemented to get 
detailed information about the teacher's resources, 
opinions about using resources and documents, 
and what aspects she considered while preparing a 
lesson. In the structured part of the semi-structured 
interview, questions were asked about the use of 
resources and documents to assist the teacher, what 
she paid attention to in the use of resources, whether 
she had certain resources for certain subjects, what 
resources she used and how she continued to use 
them and to explain the changes in the course 
and the application methods. The semi-structured 
interview form was created according to expert 
opinions of two experienced academicians (different 
than the authors) in mathematics education field and 
a pilot study was held with a five-year experienced 
mathematics teacher to see the view of a teacher. 
The final version was completed according to their 
opinions.  During the interviews, according to the 
teacher's explanations, researchers asked additional 
questions to the teacher. 

The lessons of the teacher were observed and 
video-recorded. Also, she was observed in the 
school between her lessons. Researcher notes were 
taken during the observations. The notes taken 
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were about the changes that Olcay made during 
the implementation of the course, which was out 
of her lesson plan. As Sabra (2016) mentioned, the 
cases mentioned in these notes were accepted 
as documentational incidents. After the lesson, 
according to the researcher's notes, brief interviews 
were conducted about the interesting points. Thus, 
the effect of the changes on the documentational 
genesis was confirmed by the teacher. For example, 
rather than making a hypothetical comment on 
the sudden changes the teacher made in class, the 
teacher was asked to explain the reasons for these 
changes. Thus, the validity and reliability of the 
observation data were increased. The observation 
was planned as unstructured. That's why the lessons 
were video-recorded to hinder the data loss and 
understand the important parts of the lesson using 
repetitive observations. 

After the observations and the interviews, the 
researchers prepared a recall video from the recorded 
data. These records were selected, cut, and reunited 
by the researchers regarding the parts that included 
valuable data about the elements of the schemes. 
This new record was watched and interpreted by the 
teacher. In the recall interview, the previous lesson and 
the previous lesson's preparation process were seen 
and interpreted by the teacher. It was important in 
shedding light on the teacher's changes between the 
course preparation and the course. She was asked to 
comment reflectively. In this way, the teacher gained 
awareness about her decisions and the revisions of 
those decisions. It can be said that the recall interview 
had an intensifying effect on the validity and credibility 
of the SRRS, observations and interviews. 

The data collection tools are implemented as in Figure 
3.

Figure 3.
The implementation of the data collection tools

Validity and Reliability of the Study

First, the participant teacher was informed about the 
study topic before the study. Also, she was reminded 
that the interview and observation records would 
never be shared with any other person. Moreover, 

it was guaranteed that, in all the publications, a 
pseudonym would be used for the teacher. 

Also, triangulation was utilized to ensure the validity 
and reliability of the study. The interview, observation 
and recall interviews were the components of the 
triangulation. In addition, the data collection process, 
details about the data collection tools and data 
analysis explained thoroughly to provide the reliability. 

Data Collection Process

The personal information form was utilized in the first 
visit to Olcay to obtain information about her personal 
and professional history. After the personal information 
form, a semi-structured diary was given to Olcay to 
fill in day by day. (A semi-structured diary means a 
diary that includes the concepts we expect her to 
mention. But, she did not fill in the diary properly. So, 
the diary was not analyzed.) At the same time, SRRS 
that showed her resources and the relations between 
them was requested from Olcay. She asked questions 
about the diagram, and it was explained that there 
are no such true/false versions of the SRRS, and it can 
shape according to the teacher herself to share how 
she organizes her resources. It was aimed to make her 
complete the diagram more smoothly.  

Two weeks later than the first interview, the semi-
structured interview was done. The teacher's views 
on mathematical topics taught to her seventh-
grade students and usage of resources were taken. 
At the same time, the topic of the lessons (pattern 
generalization and algebraic expressions) to observe 
was decided, and the time of the lesson preparation 
was determined. 

A week later, lesson preparation was observed. During 
this observation, the researcher was involved in the 
process and asked questions simultaneously about 
the teacher's resources in the lesson. 

In the following week, the lessons were observed and 
recorded by a video camera. During the observation, 
the researcher sat in the back seat and did not 
interfere with the courses. During the implementation 
of the lessons, notes were taken, and an interview was 
held according to the notes at the end of the lessons. 
During the interview, questions were raised about the 
points that attracted the researcher's attention at the 
lessons. Also, the researcher spent lots of time with 
Olcay, between her lessons, to understand her way 
of thinking about her lessons, students, and resources. 
So, the out-of-class observations were made from the 
beginning till the end of the research. 

All the data were then transcribed and coded. Then, 
the proofs of schemes were identified, and they were 
combined to form parts of a recall video. 
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About three weeks after observing the lessons, a 
recall session with Olcay was made and discussed on 
the video. A three-week break was especially given 
because it was intended to forget the process a little 
so that the teacher could look like an outside eye on 
the lesson and lesson preparation she made.

Analysis of the Data 

All the data from different data collection tools were 
analyzed and coded. After that, all the themes and 
codes were combined, and the overlapping and 
non-overlapping codes were specified. Then, shared 
themes and codes were created to reveal the 
schemes. 

In the semi-structured diary, Olcay did not fill the diary 
as required. She just shared a few sentences about 
her experience with her daughter's homework (see 
in the second paragraph of the Findings section). So, 
the diary was not fully analyzed because of the data 
inadequacy. Just the sentences on her time with her 
daughter are utilized in the analysis. 

The studies focusing on the interpretation of the SRRS 
diagram were considered in the examination of the 
SRRS diagram (Hammoud, 2012; Rocha, 2018). Firstly, the 
predictions were made according to earlier studies 
on SRRS, and the statements of Olcay supported the 
accuracy of the predictions. 

The interviews with Olcay were audio-recorded and 
transcribed literally after the interviews. Camera 
recordings of the observation and the researcher 
notes were transcribed literally, and screenshots were 
taken where necessary. The transcripts of interviews 
and observations were subjected to content analysis 
together, and the themes and codes are revealed. 

Finally, a recall video was prepared so that the teacher 
could explain the reasons for her behaviors more 
clearly. The data obtained from this recall session 
were also subjected to content analysis.

Findings

The data obtained from the personal information 
form was used to know Olcay more closely, and it 
was given in the part where she was introduced. This 
section presents findings from the semi-structured 
diary, SRRS diagram, interviews, lesson preparation, 
lesson observation, and recall interviews. All the data 
were analyzed together, schemes and themes and 
proofs of the schemes (codes) were revealed. 

Olcay mentioned the mathematics exercises she 
had done with her daughter in her diary and drew 
conclusions for herself. Olcay expressed how she had 
made inferences in her work with her daughter as 
follows:

"My daughter is older than my students, and I 
noticed that she misunderstood some subjects 
from the previous years… So, I decided to 
increase my repetitions and examples about 
that issue in the class."

Although Olcay had expressed things so briefly in 
her diary, she mentioned the subject later in the 
recall interview. She thought that repetitive examples 
could prevent misunderstandings. So, she had this 
theorem-in-action: "(in a different institution outside 
the classroom) if a misconception is found, extra 
repetitions should be done to avoid it." and the 
associated concept-in-action is: "misconception". 

Olcay's SRRS diagram is given in Figure 4a and Figure 
4b.   

Figure 4a
Olcay's Schematic Representation of the Resource 
System (her original drawing)

Figure 4b
The reconstructed version of Olcay's SRRS by the 
researchers

When the SRRS diagram is examined, two schemes 
are hypothesized. One of them is about the teacher's 
choice of homework resource. She chooses her 
homework from the resource that students also have 
access to, as she wrote in the description above the 
resource. Her theorem-in-action in this scheme is: 
"Homework should be given from a shared resource." 
Her concept-in-action related to the scheme is "equal 
access to homework resource". She also mentioned 
in the interview that she cared for equal access to 
homework in her lesson preparation. Accordingly, in 
her lesson, she only gave homework from the shared 
book she mentioned before. 
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She mentioned in SRRS that she chose some of the 
resources because they were newly published. Her 
theorem-in-action in this scheme is "New resources 
should be used to keep up with changing curricula 
and systems." The associated concept-in-action is 
"innovation". She also mentioned this situation in the 
interview about her resources.  

The exam system had a direct effect on the 
variety of resources that Olcay integrated into her 
lessons. Considering that the exam system and the 
inadequacy of the official textbooks affected her 
choice of resources. She chose resources that would 
make up for the inadequacy of the official textbook 
or contain explanations aiming to familiarize students 
with the types of questions in exams. This shows 
that she had implemented the instrumentalization 
process. At the same time, if we were to treat the 
exams as a resource, we can say that they would 
greatly affect her teaching schemes. In this respect, 
since the teacher's adapting herself to the exams also 
comes into question, it is also possible to observe the 
instrumentation process. 

Although Olcay stressed, in the interviews, that 
resources were critical in mathematics, she only 
identified two different resources from the official 
textbook in the SRRS diagram. Olcay expressed this 
situation in the following way:

"I used to examine every resource available to me, 
such as official textbooks, webpages, supplementary 
textbooks and video narrations. As I more or less know 
the content of those, I pay more attention to the main 
resources that contain the points I want to explain. 
These two books are satisfactory for me this year." 

In this statement, another scheme of Olcay can be 
gathered. She mentioned, "…I pay more attention 
to the main resources that contain the points I 
actually want to explain." Her theorem-in-action that 
constitutes the scheme is "When choosing a resource, 
the teacher decides according to her teaching 
method, model and belief."; the associated concept-
in-action is "documentation in DAD".

This statement of Olcay also reveals the relationship 
between the time factor and documentational 
genesis, which is also included in DAD. Over time, 
Olcay had eliminated some of the resources, given 
preference to others, and made decisions thanks to 
the experience she had gained in this time, showing 
the effect of the time factor on documentational 
genesis. 

The following statements made by Olcay reveal that 
she gave importance to making compilations and 
to using resources containing both easy and difficult 
questions, as required by the exam system:  

"…One question from this resource and five questions 
from that resource…I always collected and composed 
like that. But this year, I am going through only one 
resource. I have dealt with two tests in addition. 
One of those two tests conforms completely with 
our curriculum. The other contains more selective 
questions. So, there is no need for me to resort to other 
resources. C publishing's test booklet is great, aimed 
at full learning outcomes. The other is A Publishing's 
intelligent homework test. There are not only multiple-
choice questions but also word questions, as well. 
Filling in the blanks, completing tables… It makes 
learning more permanent, and there are more 
selective questions. Frankly, these two resources are 
sufficient for the students. But as well as these, for 
example, I ask additional award questions in the class. 
In addition, I point them towards one or two questions 
from more difficult textbooks. That is all."

These comments of Olcay stress the institutional effects 
included in DAD. Being suitable for the curriculum 
published by the MoNE is important for Olcay. Besides 
this, she also wished to assess students with different 
types of questions. In conclusion, she chooses 
some of the resources according to the curriculum 
requirements and selects some of them according to 
the requirements of the examination system. While 
the curriculum adopts the constructivist approach 
and open-ended problems in Turkey, the national 
exam system comprises multiple-choice questions. 
This dilemma in the education system is reflected in 
Olcay's document system. In this case, the teacher's 
theorem-in-action: "When choosing a resource, both 
the curriculum and the examination system should be 
taken into consideration." And the concept-in-action 
is "The institutional effect in DAD". 

It can be seen in Olcay's statements that when 
planning her teaching, she thought that textbooks 
including 'word problems, filling in the blanks and 
completing the tables' helps students' permanent and 
conceptual learning. Her theorem-in-action is "Word 
problems, filling in the blanks and completing the 
tables lead the information to be more permanent." 
And the related concept-in-action is "conceptual 
learning". 

According to the interviews and the observations, it 
may also be said that Olcay supported the students 
in the matter of solving difficult questions by giving 
extra points. Olcay's associated theorem-in-action is 
"The resources with difficult questions should be used 
to reward students." And the concept-in-action is 
"motivation". 

Olcay explained that when selecting and using her 
resources, she took care to act following the order of 
the curriculum, with these words:

"I include the learning outcomes directly in my lessons. 
After a topic has been taught, I give extra information 
where necessary… Let it be beneficial for next year, I 
say. Especially in the sixth grade."
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Although Olcay stated that she is conformed with the 
learning outcomes in the curriculum, she also stated 
that when the learning outcomes were completed, 
she also taught subjects that would belong to the 
outcomes of the following year. In this case, she did not 
avoid including topics outside the schedule because 
she considered these useful to students in future years. 
In such a situation, in which her teaching schemes 
have caused changes to a resource, foreseen as 
unchangeable like the curriculum, the instrumentation 
concept manifests itself. Olcay's theorem-in-action 
for this scheme is "If the part to be told that year is 
completed, the next year's topic can be told from 
the previous year." The associated concept-in-action: 
"Control of the didactic time". 

Olcay stated that in choosing her resources, she also 
paid attention to visual material, as follows: 

"…the reason why I use them is that there are visuals 
since we don't have projectors or computers. In the 
previous years, I used to introduce topics on the 
computer and show the visuals there. But here, as we 
don't have computers, I want them to see the visual 
materials in the books."

Since the school's physical facilities were not 
adequate, Olcay, instead of sharing visuals that she 
could obtain from internet sources, tried to share visual 
materials included in her textbooks. Besides, both the 
elements of the concretization scheme of the teacher 
and the lack of facilities in the institution led to the 
implementation of concretization via the resources 
selected by the teacher. This statement of Olcay is 
important in that it reveals the instrumentation process 
in DAD. The theorem-in-action of Olcay is "Teachers 
should use visuals to make students concretize some 
subjects." The concept-in-action is "concretization".

Olcay explained that in choosing her resources, she 
preferred resources suited to her conceptions on 
mathematics teaching, particularly for order of topics, 
as follows:

"I think algebraic expressions should be explained 
first; then pattern generalization should be taught…In 
all the resources that I use, algebraic expressions are 
given first, pattern generalization comes after that. 
Because students haven't seen it before, when we 
give them the expression 3n, they cannot convert it 
into an algebraic expression, so they don't understand 
the topic."

Olcay gave the example of the resources she used, 
and her choosing and adopting of those textbooks 
among many resources that came to her school 
shows that she was more prone to use books that 
were in parallel with her conceptions. Also, she had 
this scheme about the mathematical topic, that the 
theorem-in-action is "Algebraic expressions should 
be taught before pattern generalization." And the 
associated concept-in-action is: "ground preparation".

Although Olcay had stated in her previous comments 
that she reflected the learning outcomes in her 
teaching and that she did not make any changes to 
them, she admitted that she wanted to make changes 
in the order of learning outcomes. But she avoided 
doing so because it would go against the curriculum. 
Here again, it is possible to mention the institutional 
effects that are stated in DAD. Although the teacher's 
professional view was inclined towards changing 
the order of the learning outcomes, she behaved 
compliant to the curriculum defined by the institution.

On the other hand, it may be said that Olcay did 
not follow some of the collective decisions as to the 
curriculum. The dialogue given below that took place 
with another math teacher (MT) while Olcay was 
planning her lessons supports this thought:

"MT: In the group meeting, we said that while 
teaching the patterns, we would proceed as in the 
official textbook. You can start with this pattern made 
with matchsticks. I'm going to do it like that. 

Olcay: The rule for the pattern made with matchsticks 
is in the form of 2n+5. I think students will find it hard 
to understand. I think it would be better to start with 
patterns like 2n, 3n and 5n first.

MT: Yes, that is easier but aren't we keeping to the 
textbook?

Olcay: I'll follow it but not in the same order. I'll give 
the examples in the other books first. Then I'll move on 
to the official textbook."

It may be said that for Olcay, the group effects stated 
in DAD are less effective than the institutional effects. 
Also, she has the scheme that the theorem-in-action 
is "First, the patterns in the multiplication form (2n, 3n) 
should be taught, then, the patterns that include plus 
form (2n+5) should be taught." The related concept-
in-action is: "from easy to hard".  In the lesson, she also 
warned the students to start from the examples she 
presented in the class and then wanted them to move 
on to the official textbook. Relying on her experience, 
she stressed the importance of proceeding in a 
definite order from easy to hard according to the topic 
she was to teach. She acted in the way she stated in 
her lessons:

"… We're already going to explain number patterns. 
Straight after this, I'll draw a table and the step 
number with the number corresponding to that 
step and have them discover how to find the rule. 
I'm planning to start with number patterns and then 
proceed to shape patterns. Then, I'll give problems 
that don't require a fixed term, followed by problems 
that require a fixed term. I did it as in the previous 
years because students would not understand in 
another way."

Olcay planned her lessons based on her experience in 
a way from easy to difficult. Here, she also expressed 
the situation stated in the previous dialogue; she will 
shape her teaching according to her professional 
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viewpoint despite the mutual decisions. The easy-
to-difficult principle possessed by Olcay affected 
her resource selection. Here, as she stated that she 
selected her resources according to her schemes, the 
instrumentalization process may be mentioned.

Resource sharing of Olcay was not the result of a 
decision made by herself, but rather due to the mutual 
decision, she made with her colleagues. However, in 
the case of those who do not want to use the resource 
they decided collectively, the teacher decides to use 
resources in the classroom.

"…If one student does not want it, I cannot use it in 
class. It is already forbidden. Even if I wish to share and 
use them in my lesson, I cannot show them in class. 
They may complain, or even if the administration 
sees it, there would be a problem. So, if there is a book 
I like, I examine it before and relate to the class in this 
way, or if I have to bring it to the class, I cover it in a 
way that the students can't see it."

Even during the research, when Olcay stated her 
resources, she requested that books and websites 
be kept secret in particular. Even this reveals how 
powerful the institutional effect on the teacher is. The 
scheme associated with this situation becomes clear 
with the theorem-in-action "If there is a possibility that 
sanctions can be imposed on teacher's career by the 
institution, the use of the resource in the classroom 
can be put into the second plan." and the concept-in-
action "institution rules". 

Olcay stated that when she gave problems from the 
shared resources for homework, she solved them 
again in the class to make sure that they had been 
correctly solved:

"We give some of them for homework, and we 
also solve most of them in the class. Even if we give 
homework, we solve them again in class to check."

These statements show that Olcay is sensitive about 
giving feedback. Here, the scheme is associated 
with the theorem-in-action "The problems in the 
assignment must be solved correctly." and concept-
in-action "joint correction". 

During the lesson, Olcay proceeded as she had 
planned. However, in some parts of the lesson, she 
diverged from her plan, solved additional examples, 
and gave additional explanations. She explained the 
reason for this as follows:

"…In the class, if we had given only one example as 
in the plan, n wouldn't have understood. As I was 
unsure whether they would find it, I felt the need to 
give a second example, to say that n is a variable, a 
representative number, the term sought. So n may be 
15 or 50. A representative number. I wanted to stress 
that we are showing the number of steps. We even 
put an asterisk and wrote an explanation about that."

Olcay described that the implementations she 
carried out in the lesson were different from her plan 
as she revised instantly in the lesson according to the 
students' level of understanding.  Here, Olcay updated 
her documentation by adding new examples to 
her teaching. Her changes or arrangements to the 
resources that she used according to the students' 
level of understanding constitute an example of the 
instrumentalization process in this case. The teacher's 
scheme is associated with the theorem-in-action: 
"Course content should be based on class level." The 
concept-in-action is "Adaptation to the class".

Conclusion and Discussion

The schemes can be discussed as internal (particular 
to the teacher) and external schemes (such as 
institutional factors). The internal schemes particular 
to the teacher include schemes such as the teacher's 
content knowledge, pedagogical content knowledge, 
and acting by some approaches like easy-to-hard 
when organizing the lessons. The internal schemes 
particular to the teacher may be said to show 
similarity with the factors revealed by Gueudet and 
Trouche (2009b). However, differences were observed 
in external schemes like institutional factors and 
effects of the exam system. 

In the study conducted by Pepin, Gueudet and Trouche 
(2013) related to sharing of resources by teachers, it 
was stated that teachers especially shared resources 
with their colleagues. In their study, the researchers 
revealed that the teacher shared resources with math 
teachers and physics teachers. She selected exercises 
that would also be suitable for physics lessons in 
structuring her lessons. There is no such evidence that 
Olcay shares resources with different branches in this 
study, but she shares resources with her colleagues. 

As for the scheme related to documentation, there 
are also studies conducted in the literature about 
the teachers' selection of resources and classroom 
practices according to their beliefs and teaching 
methods (Shaw et al., 2008; İlter, 2018). Shaw et 
al. (2008) mentioned, in their study, that teachers' 
practices and the resources they use reflect the beliefs 
they have about teaching the course.

In the scheme related to the didactic time, it is 
mentioned in the literature that the teacher keeps 
the didactic time under control. In the literature, it is 
stated that especially experienced teachers tend to 
keep didactic time under control so that students can 
understand efficiently. Sometimes, they move on to the 
subjects of the following year (Maurice & Allégre, 2002; 
Calmettes, 2007). Chevallard (1985) has imposed a 
godlike character on them, considering that teachers 
can accurately predict students' understanding 
periods and the didactic time to be given to a subject 
(Margolinas, 2002).
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The teacher's behavior, similar to the scheme obtained 
concerning concretization, has also been reported in 
the literature (Danesi, 2007; Presmeg, 2006; Presmeg, 
2008; Usta et al., 2018; Rösken & Rolka, 2006). Danesi 
(2007), in his theoretical framework on conceptual 
metaphors, stated that teachers and students tend 
to concretize verbally given abstract mathematical 
issues to understand them. He reported that they did 
this by drawing the data of the given problem, trying 
to visualize it and making it into an equation. Similarly, 
Polya (1957, p.174) also emphasized concretization by 
expressing the path needed to solve a problem as 
"translating from one language into another".

According to students' level, the scheme of Olcay to 
structure the lesson is also reported in the literature 
(Dursun & Dede, 2004). Cohen et al. (2003) mentioned 
in their study that teachers consider the students' 
level of learning to make instant arrangements on the 
lesson plans. 

Solving the problems that were given as homework 
and the wish to be sure the students give the right 
answer is also mentioned in the literature as a factor 
that should be considered while giving homework 
(Ilgar, 2005; Korkmaz, 2004; Schmitz & Baumert, 2002; 
Turkoglu et al., 2007). Turkoglu et al. (2007) mentioned 
homework correction techniques in their studies. 
One of the most important of these techniques is the 
common correction technique Olcay adopted. 

The scheme about using new resources to adapt to 
changing curriculums and follow innovations is similar 
to Ozmantar et al.'s (2009) studies, and it is similar to 
the finding that change in curriculum necessitates a 
change in the classroom norms. 

The institutional effects can be discussed in two 
aspects. The first one is seen as an element that affects 
kneading the resources during documentational 
genesis. In the second, it is seen as an element that 
interrupts this process. In the first case, it is possible 
to use resources appropriate for both approaches to 
eliminate the problems arising from the difference 
between the curriculum and the national exam 
system. In the second case, if the resource used 
will affect the teacher's career negatively by the 
institution, the use of the resource will be restricted.

Similarly, in the study of Butlen and Vannier (2010), 
determining the course content appropriate to 
the curriculum and exam system is regarded as 
respecting the student's rights for the teacher. It is 
considered the pressure by the institution. However, it 
affects the teacher's development of the document 
system. Similar to the second institutional effect 
mentioned, a study was conducted at the university 
level and discussed the impact of the changes in the 
exam system on the content of the exams (Gueudet 

& Lebaud, 2008). Although this study is related to 
the exams, the effect of the institution that limits the 
content and duration of the exam is more appropriate 
to the second situation. 

Although it differs among schools, it is advised by the 
school administrators not to recommend any resources 
to students. It may be attributed to the fact that some 
students can easily access the resource, and some will 
not if there is a financial difference among the students 
in the school. However, the effects of this prohibition 
at school were observed once again because Olcay 
hesitated to share the resources with the researcher. It 
is also notable that the stress experienced by Olcay is 
also one of the reasons for the teachers' occupational 
stress and burnout in the psychology literature 
(Dinham, 1993; Kyriacou, 2001; Louden, 1987; Punch & 
Tuetteman, 1996; Pithers & Soden, 1999).  

Examining the research by Gueudet and Trouche 
(2009b), it can be seen that the teachers filled in 
their diaries in the way that was explained to them. 
Yet, in this study, Olcay filled in her diary similarly to 
the class notebook she used in the class. Although 
Olcay included the developing experiences that 
she considered mathematical in her diary, these 
sections made up only a small part of her full diary. It 
is hypothesized that the semi-structured diary given 
to the teacher reminded her of the schools' class 
notebook in form. Such a situation did not arise in 
other studies examining documentational genesis 
because class notebook concepts did not exist. Even 
if there were such concepts, they did not resemble 
the diary in form. Moreover, it was reported in the 
literature that in the use of a diary as a data collection 
tool, people had difficulty expressing themselves in a 
diary in writing (Bolger et al.,2003).

Unlike Gueudet and Trouche’s (2009b) research, the 
participant teacher stated rather few resources in her 
SRRS diagram. In Gueudet and Trouche’s study, the 
teachers also included internet sources in their SRRS 
diagrams. Yet, in this research, Olcay did not show 
these in her SRRS diagram, despite stating that internet 
resources influenced her lessons in the interview. 
This situation may be interpreted as although Olcay 
examined internet resources, she did not regard them 
as a basic resource influencing her lessons this year. 
Also, such a concept as "resource book" in Turkey may 
influence the teacher to mention only the resources in 
the textbook format in her SRRS diagram. In addition, 
in the literature, when the resource is mentioned, 
besides the other meanings of the resource, some 
studies take the books as the "classic and the usual" 
version of resources (Drijvers et al., 2013, Maschietto & 
Soury-Lavergne, 2013; Ruthven, 2013). 

Furthermore, when representing her resources in the 
diagram, Olcay used arrows led from the lesson to the 



A Glance to Teachers' Work with Resources: Case of Olcay / Şahin, Broutin, Trouch

115

resources. But, she stated during the interviews that 
she had tried to explain that the resources and the 
lesson have a mutual effect on this representation. 
(Hammoud, 2012; Rocha, 2018). Also, she placed the 
lesson in the center of the diagram. It may because 
she considered the lesson itself as the main resource. 

In Turkey, there are many schools with different views 
regarding resource sharing. This situation caused a 
conflict between the internal and external schemes 
possessed by Olcay. In France, where the Authors 
carried out their study, there isn't such an exam system 
in Turkey, which may be why factors related to the 
exam system differed. It can be said that the national 
exam, which the students were expected to do well 
in at the end of middle school, considerably affected 
Olcay's documentational genesis process.

Recommendations for Further Researches

It was observed during the research that teachers 
were worn out between the curriculum and the exam 
system. While the approach adopted in the curriculum 
was process-oriented, the evaluation method was 
result-oriented, which was an important factor in 
creating a dilemma for the teachers. For this reason, 
it is suggested that a study should be conducted to 
determine how teachers manage the items that are 
compatible and incompatible with the curriculum 
and the exam system in future studies and how these 
differences affect the process of the documentational 
genesis.

Considering that teachers draw on their previous 
experience and the questions that have been used 
in exams from the previous years, it may be said that 
the exam questions also have the characteristic 
of being a resource for teachers. In this study, the 
documentational genesis processes of teachers 
were examined in the case in which the curriculum 
outcomes and the exam system did not match. It is 
considered that it may be important to carry out 
studies that demonstrate how resources from the 
national exam system affect the documentational 
genesis process in matching with the outcomes of the 
curriculum.

Moreover, if a diary is to be used in the studies carried 
out with teachers in the Turkey sample, the design of 
the semi-structured diary should be different as much 
as possible from the class notebook. In this way, the 
negative situation that arose in this study can be 
avoided, and more productive data can be collected 
from the diaries. The literature also recommended 
that the information given to teachers about diaries 
should be detailed, and the diaries should be checked 
at every stage (Bolger et al., 2003).

For closer and more detailed analyses of the 
documentational genesis process, longitudinal 

qualitative studies can be held. Also, this study was 
conducted with only one teacher. With the increase 
in the number of such studies, different situations and 
schemes can be seen, or various situations can be 
identified that show similar schemes.

Acknowledgment

We would like to acknowledge TÜBİTAK for the 2211-A 
scholarship program for Ph.D. students.

References

Adler, J. (2000). Conceptualising resources as a theme 
for teacher education. Journal of Mathematics 
Teacher Education, 3, 205–224.

Altun, M. (2015). Ortaokullarda matematik öğretimi (5, 
6, 7 ve 8. Sınıflar için) [Mathematics teaching in 
primary schools (For grades 5, 6, 7 and 8)] Alfa 
Aktüel Press.

Altun, M., Arslan, C., &Yazgan, Y. (2004). Lise matematik 
ders kitaplarının kullanım şekli ve sıklığı üzerine 
bir çalışma. [A study on the usage and 
frequency of high school math textbooks.] 
Uludag Universitesi Egitim Fakultesi Dergisi, 
17(2),131-147. 

Ball, D. L., Hill, H. C., & Bass, H. (2005). Knowing 
mathematics for teaching. Who knows 
mathematics well enough to teach third grade, 
and how can we decide? American Educator, 
30(3), p. 14–17, 20–22, 43–46.

Berg, B. L., & Lune, H. (2015). Sosyal Bilimlerde Nitel 
Araştırma Yöntemleri, Çev. Ed: Hasan Aydın, 
[Qualitative research methods in the social 
sciences], (Hasan Aydın trans.) Eğitim Yayınevi.

Bolger, N., Davis, A., & Rafaeli, E. (2003). Diary methods: 
Capturing life as it is lived. Annual review of 
psychology, 54(1), 579-616.

Butlen, D., & Vannier, M. P. (2010). Un exemple de 
situation pour la formation ASH (option D). 
[An example of a situation for ASH training 
(option D)] Proceedings of the 37th COPIRELEM 
conference. La Grande Motte.

Calmettes, B. (2007). Formation d'enseignants 
débutants à la mise en place d'une 
démarche d'investigation en classe. In 
Actualité de la Recherche en Éducation et 
en Formation,Strasbourg 2007 [Training of 
novice teachers in setting up an investigative 
process in the classroom. In News on Research 
in Education and Training, Strasbourg 
2007] https://halshs.archives-ouvertes.fr/
halshs-00278598/document



September 2021, Volume 14, Issue 1, 105-118

116

Chevallard, Y. (1985) La transposition didactique, 
[Didactic transposition] La Pensée Sauvage.

Cohen, D. K., Raudenbush, S. W., & Ball, D. L. (2003). 
Resources, instruction, and research. 
Educational evaluation and policy analysis, 
25(2), 119-142.

Cresswell, J.W. Araştırma deseni: Nitel, nicel ve 
karma yöntem yaklaşımları. [Research Design: 
Qualitative, Quantitative and Mixed Methods 
Approaches] Translation editor: S. B. Demir. 
Eğiten Kitap. 

Danesi, M. (2007). A conceptual metaphor framework 
for the teaching of mathematics. Studies in 
philosophy and education, 26(3), 225. 

Dinham, S. (1993). Teachers under stress. Australian 
Educational Researcher, 20(3), 1–16.

Drijvers, P., Tacoma, S., Besamusca, A., Doorman, 
M., & Boon, P. (2013). Digital resources inviting 
changes in mid-adopting teachers’ practices 
and orchestrations. ZDM, 45(7), 987-1001.

Dursun, Ş., & Dede, Y. (2004). Öğrencilerin matematikte 
başarısını etkileyen faktörler: Matematik 
öğretmenlerinin görüşleri bakımından. [ 
The Factors Affecting Students’ Success 
in Mathematics: Mathematics Teachers’ 
Perspectives]. Gazi Üniversitesi Gazi Eğitim 
Fakültesi Dergisi, 24(2).

Gueudet, G. (2017). University teachers’ resources 
systems and documents. International Journal 
of Research in Undergraduate Mathematics 
Education, 3(1), 198-224.

Gueudet, G., & Lebaud, M. P. (2008). Quelle évaluation 
à l'université en mathématiques?. In Questions 
de pédagogie dans l'enseignement supérieur 
[Which university assessment in mathematics?. 
In Questions of pedagogy in higher education].p. 
289-299. Télécom.

Gueudet, G., Pepin, B., Restrepo, A., Sabra, H., & Trouche, L. 
(2018). E-textbooks and connectivity: proposing 
an analytical framework. International Journal 
of Science and Mathematics Education, 16(3), 
539-558.

Gueudet, G., Pepin, B., & Trouche, L. (Eds.). (2012). From 
text to'lived'resources: Mathematics curriculum 
materials and teacher development (Vol. 7). 
Springer.

Gueudet, G., Pepin, B., & Trouche, L. (2013). Collective 
work with resources: an essential dimension for 
teacher documentation. ZDM, 45(7), 1003-1016.

Gueudet, G., & Trouche, L. (2009a). Teachers’ work 
with resources: Documentational geneses and 
Professional geneses. In Gueudet, G., Pepin, B. & 
Trouche, L. (Eds.), From text to lived resources. 
p.23-43

Gueudet, G., & Trouche, L. (2009b). Towards new 
documentation systems for mathematics 
teachers? Educational Studies in Mathematics, 
71, 199–218.

Guin, D., Ruthven, K., & Trouche, L. (Eds.) (2006). The 
didactical challenge of symbolic calculators: 
turning a computational device into a 
mathematical instrument. New York: Springer.

Hammoud R. (2012). Le travail collectif des professeurs en 
chimie comme levier pour la mise en œuvre de 
démarches d’investigation et le développement 
des connaissances professionnelles. 
Contribution au développement de l’approche 
documentaire du didactique. [The collective 
work of chemistry professors as a lever for the 
implementation of investigative approaches 
and the development of professional 
knowledge. Contribution to the development 
of the documentary approach to didactics.] 
Doctoral Dissertation, Lyon 1 University. 

Hewson, P. W. (2004). Resources for science learning: 
tools, tasks, and environment. International 
Journal of Science and Mathematics Education, 
2(2),201-225.

Ilgar, Ş. (2005). Ev odevlerinin ogrenci egitimi acısından 
onemi. [The importance of homework for 
student education.] Hasan Ali Yücel Egitim 
Fakultesi Dergisi, 2(1).

Ilter, I. (2018). Oğretmenlerin sosyal bilgiler derslerinde 
ögretim yontemleri ve uygulamaları üzerine 
bir degerlendirme. [An evaluation on teaching 
methods and practices of teachers in social 
studies lessons.] Journal of Theoretical 
Educational Science, 11(1), 1-29.

Kock, Z.-J., & Pepin, B. (2018). Student use of resources 
in Calculus and Linear Algebra. Presentation at 
INDRUM conference, Kristiansand April 2018.

Korkmaz, I. (2004). Ogrencilerin basarılarını artırmada 
kullanılan ögretim stratejileri. [Instructional 
strategies used to increase students' success.] 
In Proceedings of Contemporary Trends in 
Personal Development Symposium, pp.327-336. 



A Glance to Teachers' Work with Resources: Case of Olcay / Şahin, Broutin, Trouch

117

Kyriacou, C. (2001). Teacher stress: directions for future 
research. Educational Review, 53(1),27–35.

Louden, L.W. (1987). Teacher stress: summary report 
of the joint committee of inquiry into teacher 
stress appointed by the minister for education 
and planning in W.A.Perth, Govt. Printer.

Margolinas, C. (2002).  Situations, milieux, 
connaissances: analyse de l’activité du 
professeur. Actes de la 11ème Ecole d’Eté de 
Didactique des Mathématiques, [Situations, 
environments, knowledge: analysis of the 
teacher's activity. Proceedings of the 11th 
Summer School of Mathematics Didactics]La 
pensée sauvage, pp.141-156.

Maschietto, M., & Soury-Lavergne, S. (2013). Designing 
a duo of material and digital artifacts: the 
pascaline and Cabri Elem e-books in primary 
school mathematics. ZDM, 45(7), 959-971.

Maurice, J. J., & Allégre, E. (2002). Invariance temporelle 
des pratiques enseignantes: le temps donné 
aux élèves pour chercher. [Temporal invariance 
of teaching practices: the time given to students 
to research.]Revue française de pédagogie, 
115-124.

Ministry of National Education (MoNE) (2018). 
Mathematics Curriculum (Primary and 
Secondary Schools for the 1, 2, 3, 4, 5, 6, 7 ve 8 
th grades).

Ozmantar, M. F., Bingolbali, E., Demir, S., Saglam, Y., & 
Keser, Z. (2009). Degişen ögretim programları 
ve sınıf ici normlar. [Changing curriculum and 
classroom norms.].Uluslararası İnsan Bilimleri 
Dergisi 6 (2).

Pepin, B., Gueudet, G., & Trouche, L. (2013). Re-sourcing 
teachers’ work and interactions: A collective 
perspective on resources, their use and 
transformation. ZDM, 45(7), 929-943.

Pepin, B., Gueudet, G., & Trouche, L. (2017). Refining 
teacher design capacity: Mathematics 
teachers’ interactions with digital curriculum 
resources. ZDM, 49(5), 799-812.

Pepin, B., Choppin, J., Ruthven, K., & Sinclair, N. (2017). 
Digital curriculum resources in mathematics 
education: foundations for change. ZDM 
Mathematics Education, 49(5), 645- 661. 

Pepin, B., & Gueudet, G. (2018) Curriculum resources 
and textbooks in mathematics education. In 
Lerman, S. (ed.) Encyclopedia of Mathematics 
Education. Springer.

Pepin, B.& Haggarty, L. (2001). Mathematics textbooks 
and their use in English, French and German 
classrooms: A way to understand teaching and 
learning cultures.ZDM,33(5), 158–175.

Pithers, R.T. & Soden, R. (1999). Person-environment fit 
and teacher stress. Educational Research,41(1), 
51–61.

Presmeg, N. C. (2006). Research on visualization 
in learning and teaching mathematics. In 
Handbook of research on the psychology 
of mathematics education, 205-235, Sense 
Publishers.

Presmeg, N. (2008). An overarching theory for research 
in visualization in mathematics education. In 
ICME 11 Proceedings Book.

Poisard, C., Bueno-Ravel, L., & Gueudet, G. (2011). 
Comprendre l'intégration de ressources 
technologiques en mathématiques par 
des professeurs des écoles. Recherches en 
didactique des mathématiques, [Understand 
the integration of technological resources in 
mathematics by school teachers.] 31(2), 151-189.

Polya, G. (1957). How to Solve It? (2 nd ed.). Princeton 
University Press. 

Psycharis, G., & Kalogeria, E. (2018). Studying the 
process of becoming a teacher educator in 
technology-enhanced mathematics. Journal 
of Mathematics Teacher Education, 21(6), 631 
660. https://doi.org/10.1007/s10857-017-9371-5

Punch, K.F. & Tuetteman, E. (1996). Reducing 
teacher stress: the effects of support in the 
workenvironment. Research in Education,56, 
63–72.

Rocha, KDM. (2018). Uses of online resources and 
documentational trajectories: the case 
of Sésamath. In: Authors (eds) Research 
on mathematics textbooks and teachers’ 
resources: advances and issues, 235–258, 
Springer.

Rösken, B., & Rolka, K. (2006). A picture is worth a 1000 
words–the role of visualization in mathematics 
learning. In Proceedings PME-30, Vol. 4, 457-464.

Ruthven, K. (2013). From design-based research to re-
sourcing ‘in the wild’: reflections on studies of 
the co-evolution of mathematics teaching 
resources and practices. ZDM Mathematics 
Education, 45, 1071-1079.



September 2021, Volume 14, Issue 1, 105-118

118

Sabra, H. (2016). L’étude des rapports entre 
documentations individuelle et collective: 
incidents, connaissances et ressources 
mathématiques. [The study of the relationship 
between individual and collective 
documentation: incidents, knowledge and 
mathematical resources] Rech Didactique 
Mathématiques, 36(1):49–95.

Shaw, D. M., Barry, A., & Mahlios, M. (2008). Preservice 
teachers' metaphors of teaching in relation to 
literacy beliefs. Teachers and teaching: theory 
and practice, 14(1), 35-50. 

Schmitz, B.&Baumert, J. (2002). Do homework 
assignments enhance achievement? A 
multilevel analysis in7th-grade mathematichs. 
Contemporary Educational Pyschology 27, 26-
50.

Trouche, L., Gueudet, G., & Pepin, B. (2018). 
Documentational approach to didactics. 
Encyclopedia of Mathematics Education. NY: 
Springer. doi, 10, 978-3.

Trouche, L., & Pepin, B. (2014). From instrumental to 
documentational approach: towards a holistic 
perspective of teachers' resource systems in 
higher education. Research in Mathematics 
Education, 16(2), 156-160.

Trouche, L., Gueudet, G. & Pepin, B. (2020). The 
documentational approach to didactics.  arXiv 
preprint arXiv:2003.01392.

Turkoglu, A., Iflazoglu, A.& Karakus, M.(2007). 
Ilkogretimde Odev. [Homework in primary 
education]Morpa Kültür Press.  

Usta, N., Yilmaz, M., Kartopu, S., & Kadan, Ö. F. (2018). 
Impact of visuals on primary school 4th graders' 
problem-solving success. Universal Journal of 
Educational Research, 6(10), 2160-2168.

Vergnaud, G. (1994). Le rôle de l’enseignant à la 
lumière des concepts de schème et de champ 
conceptuel. [The role of the teacher in the light of 
the concepts of schema and conceptual field.]
In Vingt ans de didactique des mathématiques 
en France, 177-191, La Pensée Sauvage.


