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A recent research (Sayac, 2016) has shown that assessments proposed by primary school teachers 

are mainly summative and not used to increase student knowledge. To further this work, we have 

decided to study teachers’ assessment practices in mathematics, but also to improve them in the 

context of a collaborative environment. In such a project, as researchers and teacher educators, we 

share the same goal with the teachers involved: developing assessment for learning and helping 

students to learn better in mathematics. For studying this environment and for analysing the 

professional development of any actor, we use the Activity Theory framework (Engeström, 2001) 

but also the notions of “evaluative episode” and “professional judgement in assessment”, 

developed by Sayac (in progress) for defining the didactic paradigm of assessment. In our paper, 

we present our methodology and focus on one aspect of this research: the use of external 

assessments as tools for improving assessment practices.  
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In France, recent modifications in curricula and institutional directions encourage teachers to assess 

competencies (and not only knowledge), but also to develop, in their classes, “assessment for 

learning”: teachers should consider that assessment is a part of the didactic process and use 

assessment information for adjusting their teaching strategies. A recent study by Sayac (2016) with 

some primary school teachers, has showed that assessments in mathematics are mainly summative 

and that teachers use the results principally for the end of term report. Moreover, assessment tasks 

are not complex and previously studied before taking the test.  

Furthermore, few assessment tools are made available to primary teachers. Until 2012, national 

diagnostic assessments were organized at the beginning of Grades 3 and 6 and teachers could use 

them for a diagnostic purpose, but these tests do not exist anymore. In the same time, the number of 

large scale assessments in primary school has increased in France, but items are not free and only 

results are published (Brun & Pastor, 2009, Dalibard & Pastor, 2014; Lescure & Pastor, 2008,). So, 

teachers cannot use items or results directly for their classes and educators can only exploit general 

results for providing an overview of trends in students’ mathematical knowledge or difficulties. 

Since 2016, a bank of exercises (with scoring procedure, explanation of the difficulties and 

propositions of teaching strategies) has been created for helping teachers to assess students at the 

beginning of Grade 3. It is a commendable initiative, but it raises a lot of questions about these 

exercises and their use: even if each task is relevant with regard to its assessment aim, teacher must 

select many of them to elaborate a complete test. How is this selection done and which 

competencies are finally assessed?  Is scoring guide used or not by teachers? How? Etc. 



Like other external assessment tools, this could improve teaching and assessment practices, but 

merely delivering assessment tasks seems not to be sufficient: for designing tests and using results 

for a better regulation in classes, we think that, in addition to assessment tools, teachers must have 

knowledge about mathematical notions, teaching them.  

Finally, these observations about the bank of exercises have led us to conduct a study to analyze and 

improve teachers’ assessment practice; we suppose that training teachers in assessment will also 

impact their teaching as a whole. We have chosen to conduct our research in a specific 

mathematical domain (whole numbers) at the beginning of the elementary school (Grade 1 to 3), in 

a collaborative environment. After specifying our research and training aims, we explain our 

theorical frameworks and methodology for studying this environment and the professional 

development of any actor and conclude with perspectives. 

Research aims and context 

This research aims to continuing to explore the assessment practices primary school teachers in 

mathematics but also to improve them as part of a collaborative research-training. It is undertake in 

a special network “AeDeP” at FIE (standing for Associated educational Design-experiment Places 

at French Institute for Education); this type of project is initially based on an educational question 

shared by different actors (teachers, researchers, school directors, local authorities) and is built for 

sharing experiences and designing common tools. Our two key issues are:  

1. How do primary school teachers assess their students?  We focus on test content (which type of 

tasks do they propose? What techniques are necessary to solve them? Etc.), but also on how 

teachers design their assessments (what kind of resources they use? What do they do with the 

results? Etc.) 

2. How can such a collaborative research-training improve teachers’ assessment practice, and more 

generally mathematics teaching?  

We present in this paper one part of our three-year project, called “EvalNumC2” and we focus on 

the development of assessment practices in mathematics at primary school. For this part of the 

project, regular meetings are planned (one per month) with all the actors (ten primary school 

teachers and us, two educators/researchers) and with different aims depending on the timing of the 

research. At the beginning, researchers will only collect the tests produced by teachers (without 

training) and information about teachers’ practice; after, external assessments and didactic tools 

designed by researchers will be introduced. 

Theoretical framework 

Activity theory for studying professional development in a collaborative environment 

We consider that the Activity Theory expanded by Engeström (2001) is a good framework to study 

this kind of collaborative project of research and training through the objects and the tools used by 

the subjects, i.e. the teachers involved and us, as mathematics teacher educators/researchers (MTE-

Rs). In this framework, the activity of teachers in which we are interested is their assessment 

practice and the activity of MTE-Rs is to explore and develop these assessment practices within the 

collaborative environment. We look at the activity of the different subjects in order to produce 



results concerning professional development of each one, promoted through this collaborative 

device (Jaworski, 2006). 

Among the tools used in the AeDeP, we have chosen to focus on two specific ones: a list of 

criterions for studying the validity of test items and tests designed by researchers. In the following 

we explain why.  

Didactic paradigm of assessment 

To study the assessment practices of teachers, we adopt the didactic paradigm of assessment 

developed by Sayac (in progress). In this framework, teachers’ assessment practices are studied 

through the evaluative episodes they propose during the learning process, but also from the 

evaluative logic of teachers that becomes apparent in the design of the episodes (resources, method, 

nature of the tests provided), through their professional judgment in assessment and their grading 

practices. 

A number of researchers draw on the notion of professional judgment when considering learning 

assessment by teachers (Klenowski & Gunn, 2010; Laveault, 2008; Wyatt-Smith, Morgan & 

Watson, 2002). For them, professional judgment includes both cognitive process and social practice 

(Mottier Lopez & Allal, 2008), which is not same as a “mechanical gesture of measurement” 

(Wyatt-Smith et al., 2010), but must be considered as a “flexible dynamic process comprised of 

middle and final judgments” (Tourmen, 2009). The professional judgment of teachers could be 

viewed as an act of discernment and as the ability to build intelligibility of the phenomenon of 

assessment, while taking into account the epistemic, technical, social, ethical and paradigmatic 

dimensions of classroom assessment practices (Tessaro, 2013). In the didactic paradigm of 

assessment, the professional judgment is considered as a kind of “didactic vigilance” (Pézard, 2010) 

specifically applied to the assessment activity of teachers. This allows them to on the one hand give 

a valid verdict (Chevallard, 1989) about students’ mathematical knowledge, individually and 

collectively, from data collected during the different evaluative episodes. On the other hand this 

allows them to mutually articulate the different moments of the learning process (especially to 

connect evaluative episodes to the other moments of the learning process), based on data collected 

during the different evaluative episodes. This professional judgment in assessment is related to 

teachers’ mathematical and didactical knowledge and assessment skills. It also depends on 

individual factors as beliefs on learning and assessment as well as professional and personal 

experiences on assessment (Brady & Bowd, 2006; Di Martino & Zan, 2011; Jong & Hodges, 2015).  

 

Validity of tests  

Researchers and teachers, and more generally, all assessment designers, have a same preoccupation 

about the test: they want to be sure that their tests assess what they should assess and only that. In 

previous work, we have described a methodology and listed didactic criterions for analysing the 

validity of an external assessment in mathematics (Grapin, 2015; 2016). We transfer and adapt these 

principles with two different aims: as researchers, for analyzing the content of internal tests 

designed by teachers (classroom assessment), and, as educators, for helping teachers to construct 

their own assessments.  



For studying the validity of a test of a mathematical domain, we consider two levels: locally 

(exercise by exercise) and globally (the test as a whole). From a didactical point of view, the a 

priori analysis of each item is crucial because it gives indicators to guarantee that a task is relevant 

for achieving its assessment aim. For each item, we realize such an analysis specifying the tool or 

object aspect, the registers implicated with their possible congruence (Duval, 2006), the types of 

tasks involved in the resolution, the different techniques (adequate and inadequate through 

curricula) for solving the problem, the arithmetic problem classes (Vergnaud, 1996), the complexity 

levels (Sayac & Grapin, 2015). We also take into account the techniques involved in the resolution; 

if an item can be solved with a technique or a strategy different from the ones expected relatively to 

his assessment’ aims, we consider the item as inconsistent.  

For studying and ranking items according to their complexity, we have developed a tool (Sayac & 

Grapin, 2015) which takes into account three factors. In the first one, the wording and the task 

context are considered (what is difficult to understand the question?), in the second one, the 

mathematical knowledge involved in the solving process is studied, and finally in the third one, 

concerns the level of competency (is the task usual or not, does the student have to take initiative?). 

For each of these factors, we attribute a degree of complexity between 1 (simple) and 3 (complex). 

We also observed that discussions between teachers arise during the use of this tool because they do 

not have the same ideas about the complexity, depending on their teaching or their representations 

of mathematical notions (Sayac & Grapin 2013). So, this tool seems particularly appropriate to use 

with the teachers in our project. 

On a global level, we study whether the items are representative for the curriculum: have all types of 

tasks been represented? What are the complexity levels (defined a priori) of the items? Are they 

different or similar? Which registers of representation are involved? When a same type of task is 

represented by different items, are the effective techniques similar? Etc. 

Methodological elements and preliminary results 

The Engeström triangle (Engeström, 2001) allows identifying, for each subject, objects that will 

evolve during the collaborative project of the research and training, through the mediation proposed 

via the tools, the rules and the division of labor and the communities.  

For the teachers involved in the project, the main object is to assess their students. It comes to study 

specifically, from the collaborative environment, tests designed by researcher as one of the tools 

used. We will study how these tests could: 

1- Enhance assessment tasks proposed by the teachers in terms of diversity, complexity and 

coverage of the mathematical domain. 

2- Develop teacher’s professional judgment through the study of students’ answers to these tests and 

the confrontation between all the teachers during the meetings.  

3- Work on the coding of students’ answers and therefore, on grading.  

Studying or using external tests could foster the teachers’ professional development, because they 

will be validly designed from the epistemological and didactical point of view (Grapin & Grugeon, 



2015). The evidence of validity will allow us to show how these tests could be relevant for the three 

points above. 

We consider as Johnson, Severance, Penuel and Leary (2016) that: 

Professional development organized around the analysis of mathematical tasks has potential to 

prepare teachers for standards implementation by helping them develop common understandings 

of standards and how to help students meet ambitious new learning goals. (p. 173) 

Therefore, we believe that the contribution of assessment tasks from external tests, in a 

collaborative context, could develop teachers’ skills on assessment tasks design and contribute to 

enhance their professional judgment in evaluation (Gueudet, Pépin & Trouche, 2013).  

Methodology 

At the start of the school year, we collected tests designed by teachers involved in our project in 

order to analyze the assessment tasks with the tool developed in previous research (Sayac & Grapin 

2015). We will also collect new tests designed by the teachers at the end of the school year, after the 

collaborative group work in the meetings. Each assessment will be analyzed in terms of its validity 

with the criterions listed above; we will principally observe the change in content between the 

beginning and the end of the project (variety of type of tasks, complexity of tasks and the coding of 

students’ answers). 

Each teacher will also fill in a questionnaire about his or her assessment practices (How does he or 

she design tests? Which resources does he or she use? What are the periods of assessment in his/her 

classes? How does he or she use the results?). The results of these questionnaires will be used to 

compare teachers but also as an element for analysing the evolution of their practice.  

Lastly, for relying assessment and teaching in classes, each teacher involved in the project will have 

to keep a “daily book” (journal) in which he or she explains briefly the aim and the content of each 

mathematical course (in the numerical domain). He or she will also have to identify, according to 

his/her own representations, the evaluative episodes and describe these more specifically. We will 

analyze the content of the tasks proposed in tests and during teaching to study their correlations and 

their evolution during the project. As observed by Grugeon and Bedja (2016), we suppose that 

training teachers in assessment will also improve teaching: teachers should propose a wider variety 

of types of tasks, but they also should be able to have a better interpretation of students’ errors and 

propose adapted instruction to upgrade students’ level of understanding. 

Preliminary results 

At the time of writing, we cannot present full results because this project started in September 2016 

and we are in the process of collecting first data; we show however two example of tasks, extracted 

from the same test, one of the teachers in our study used in Grade 3. 

In a first task (Figure 1), the five questions are similar and aim to assess the decomposition of 

written numbers in canonical expressions. In all examples, the underlying structure is regular. We 

observe that such a task is not complex (we quote level 1 on each factor of complexity) and assesses 

five times the same knowledge: only the positional aspect of numeration (and not the decimal 

aspect).  



 

Figure 1: First exercise and students’ answer extracted from a classroom assessment designed by a 

Grade 3 teacher.  

The second exercise of the test (Figure 2) looks like the first one and assesses the same type of 

knowledge.  

 

Figure 2: Second exercise and students’ answer extracted from a classroom assessment designed by a 

Grade 3 teachers.  

Throughout the full test, there isn’t any exercise for assessing the decimal aspect of numeration. We 

conclude that such a test is not valid and in the project we are going to elaborate other questions 

with the teachers to fill this lack. 

We have not yet achieved the analysis of all classroom assessments designed by teachers involved 

in the project, but it seems that, as we can observe in the two previous examples, tasks are 

repetitive, having low complexity and for the numeration, assess principally positional aspect of the 

numeration. Such observations led us to propose external assessments with other types of tasks: 

exercises designed to assess numerical aspect of the numeration but also complex situations 

intended to develop students’ abilities.  

Conclusion and perspectives 

We have focused in the paper on the original and theorical notion of “didactic paradigm” designed 

recently by Sayac (in progress). What we can tell currently, from the first data collected (tests, 

questionnaires, interviews) is that the teachers, participating in our research, design tests with low 

levels of complexity and have invested very little in assessment as a professional gesture. They 

assess their students as they can, with very subjective practices. So, it seems that our research, with 

its training dimension, will make possible a real professional development concerning the 

assessment tasks proposed in mathematics by these teachers and their professional judgment in 

assessment.  



So, besides studying and providing primary school assessment practice in mathematics and 

designing assessment tools, our research aims also to develop these theorical elements. At the end 

of the project, it will be possible to show the impact on the teachers’ practice and interests, and the 

limitations of this methodology, according to our theorical framework. It would then be possible to 

extend such studies in other mathematical domains (as geometry) or in other levels, for example at 

secondary school. 
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