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About the document

This document is an Analysis Report including thethmdology and the results of the
survey for the beliefs and conceptions of teachatsstudents about formative assessment
in mathematics and directions for the pilot tragnioourses aiming to improve beliefs
emerged in survey. This report includes informatofiected from the literature, projects,
studies, conference proceedings. Its content ivdsed also on the outcomes of the
analyses of quantitative data collected from matie®s teachers and students in the
country of each project partner. Based on the eaapiresults emerged from the survey
and the results of the literature review directidos the pilot training courses (WP4)
aiming to improve teachers’ conceptions and bel@f®ut formative assessment in
mathematics are be drawn.

Regarding the data collection there were somecdities and limitations. In particular,
details are provided about the partners from thethé&tands. The University of Applied
Sciences Inholland acts as a partner in the resgangect FAMT&L. During the first
months of the project there was an internal reasgdion. This had a big effect on the
participating employees. Although it was clear ¢harould be a reshuffle, it took quite
some time before it was clear who would be pariting in the project. As a result the
start up of the project was delayed.

Furthermore, it took longer than previously antatgul to find teachers at schools willing
and able to participate as research-partner irptbgct. As the school year 2014 — 2015
had already started most of the teachers were divein tasks and assignments. This
meant that it was hard to find teachers who hadtiamg left in their schedule to give their
contribution. Other contributing factors in thefdiilties of finding partners in schools are
that the government has made mandatory changée iexamination of mathematics what
resulted in the introduction of a new school sutbfbasic calculations) and a new program
for the nationwide exams in mathematics. A lotiofet and energy of colleagues at the
schools in Holland is used for the preparation mmplementation of these changes. This
will take up to five years. As a consequence nohynschools and teachers are eager to
take on more work in research as this would behammaimount of work resting on the
shoulders of the same teachers implementing thenvatle changes. Schools give priority
to these because this has a direct effect on tlheadidn of the students and their
examination. All these factors contributed to thectf that the results from the
questionnaires could be analyzed at a much latertdan planned. Another consequence
is that especially the response from teachers waslow. For this reason, no report about



the teachers’ results is included, but only thailtesof the implicative analysis, just for
presenting some indications about the teachersighis in this country.



INFORMATION COLLECTED FROM THE LITERATURE, PROJECTS ,
STUDIES, CONFERENCE PROCEEDINGS.

PART A: formative assessment in the teaching and learning of mathematics

1. PURPOSE OF FORMATIVE ASSESSMENT

The National Council of Teachers of Mathematics esssnent Standard (NCTM,
1995) define assessment as “the process of gaghevidence about a student’s knowledge
of, ability to use, and disposition towards mathgosaand of making inferences from that
evidence for a variety of purposes” (p.3). In adanmce to this, Harlen (2000) points out
that “children have a role in assessment for thigppse since it is, after all, the children
who do the learning(p.112). That is why many researchers stress Hsasament must be
formed “for” learning and not “of” learning, asi# generally acknowledged that increased
use of formative assessment (or assessment foringareads to higher quality learning
(Wiliam, Lee, Harrison & Black, 2004).

In this sense, Nicol and Macfarlane-Dick (2004)usd) that formative assessment
should be an integral part of teaching and learmnggher education. We agree with this
opinion, because of the fact that formative assessis useful in the learning process; it
explains how well the process progresses and degustudents what they wish to learn. In
addition, we agree with the aforementioned opin@nphasizing that the use of formative
assessment in teaching can have many benefits @mhamd on improving the students’
mathematical learning but also the developmentosftiye beliefs towards the learning of
mathematics, and on the other hand in helping éaehters in doing proper adjustments
according to their students’ needs. Formative ass&st develops fully autonomous
learners, who can self-assess their work, make imgfah inferences from it and plan the
next steps for further progress (Black and Wilial®98). Formative assessment also
provides information to teachers about studentfficdities and where to focus their
teaching efforts. Our opinion is also in line wdther researchers’ definitions (e.g. Black
and Wiliam, 1998) that stress the effects of form@aaissessment in modifying learning in
relation to the students’ needs. Van De Walle, Kamgl Bay-Williams (2013) define
formative assessment as “an along the way evatudtiat monitors who is learning and
who is not and helps teachers to form the nexbiés®iliam (2007) claims also that “to be
formative, assessment must include a recipe forduaction” (p.41). Formative assessment
then is a strategic process which uses eviden@dieg the extent of student knowledge
(declarative knowledge) and skill (procedural knedge) to support further learning
(Clark, 2011a) and as such increases student niotiyaengagement and achievement
(Cauley & McMillan, 2010). In accordance to thisha@ppuis and Stiggins (2002) argue
that formative assessment is designed to monitadestt progress during the learning
process (i.e., assessment for learning).



Additionally to the aforementioned focus points @bthe monitoring of teaching and
learning, the role of feedback is also emphasirettany other definitions about formative
assessment. According to such definitions, forneatissessment refers to assessment that is
specifically intended to provide feedback on perfance for improving and accelerating
learning (Sadler, 1998). Cauley and McMillan (20Ha)d to this by defining formative
assessment as a process through which assessioiged evidence of students’ learning is
gathered and instruction is modified in respondeddback. In the same sense, for Nicol and
Macfarlane-Dick (2004) formative assessment, besmeviding a framework for sharing
educational objectives with students and for ch@rtiheir progress, it can also generate
feedback that can be used by students to enhaaromig and achievement and by teachers for
adjusting their teaching practices in order toegpond to their students’ needs. Furthermore,
Popham (2008) defines formative assessment aso@egs used by teachers and students
during instruction that provides feedback to adjosgoing teaching and learning to
improve students’ achievement of intended instomzti outcomes’. It is thus obvious that
formative assessment can have a powerful influencachievement by providing meaningful
feedback to students as to what they know and wheyemake errors or have misconceptions
(Hattie, 2009). Moreover, formative assessment lmarhelpful for teachers too, while the
formative assessment results suggest teacherschomodlify’ and ‘adapt’ their instructional
plans according to their students’ needs (Youngkam 2010). [P9]

Regarding to the statement saying that ‘Formatisse8sment is subjective while
summative assessment is objective’, it refersriythh about formative assessment. Formative
assessment is considered subjective while summatigessment is considered objective.
According to Black and Wiliam (2009) ‘formative assment occurs during the learning
process while summative happens at the end, botafare assessment is equally objective.
The difference lies in how evaluative instrumemnts ased. For example, a rubric that lists
criteria for evaluating writing can be used formely to help students understand what is
expected and summatively to assign a grade. Hightgdormative assessment avoids being
subjective by focusing on the learning task.” Amotmyth related to the purpose of formative
assessment argues that the purpose of formatigesasent is to improve teaching. In reality,
the results from formative assessment help teaghdecision making, because of the fact that
it gives information about students’ difficultiegjhat they have understand and it leads
teachers to change classroom practices in ordeatth instructional goals (NCTE, 2010).

High-quality formative assessment always puts stutgarning at the center. For this
reason, formative assessment is using testingcbmas to direct future learning of groups
and/or individuals. Providing feedback to indivithiaon specific skill areas enhance
students’ learning (Century Island School, Februa®@9 in Lee & Wiliam, 2005).

Summarizing, a definition combining all the poirdsessed previously is the one
provided by Popham (2008, p.5), who characteriagsdtive assessment as “a process used
by teachers and students during instruction thatiges feedback to adjust ongoing teaching
and learning to improve students’ achievement ténded instructional outcomes”. This
definition is accepted by the Formative Assessrf@nieachers and Students (FAST) group
as the most accessible to educators (Clark, 204é&lmer, Burmaster, & James, 2008).



2. TECHNIQUES OF FORMATIVE ASSESSMENT

The second focus point for our examination is #echers’ beliefs about the use of
particular techniques and practices for implementiormative assessment and about
factors that influence their choice of particukechiniques and practices. In fact, assessment
practices and their outcomes on the students’ ilegrbut also their affective domain have
drawn the interest of different researchers inltis¢ 30 years (i.e Crooks, 1988; Black &
Wiliam, 1998).The actual methodology, data analysis, and use efrékults are what
distinguish the difference between formative or swative assessment and not the form
that may be designed and named as formative omstine. Previous works suggest
different formative assessment techniques, mostha¢h appear to have common points.
For example, Cauley and McMillan (2010) try to Hight some formative assessment
techniques by comparing formative with summativeeasment. They actually say that the
results of summative assessment provide eviderigeabout the current achievement of the
students, at the time the assessment is done. ©rcahtrary, despite the fact that a
summative technique can be used in formative as®rgs such as a test, the results of
formative assessment can provide teachers infasmatbout students’ misunderstandings
and use these information during their teachingrder to provide feedback to students and
help them correct their errors. Cauley and McMil{@010) provide particular techniques
that should be used in teaching for the effectivtegration of formative assessment in
instruction. Specifically, informal observationsdaoral questions posed to students while
content is being taught or reviewed is a practied allows ongoing formative assessment.
And if the information from the observations andesions to students is accurate, the
teacher identifies instructional adjustments tret belp improve the students’ learning.
According to Bliem and Davinroy (1997) the fairnedsformative assessment includes
standardized tasks administered to individualserattian groups of students. Moreover, in
2011, Clark emphasizes to teachers’ comprehensioh racognition about the social
construction of knowledge in order to improve tratirdents’ learning. This practice leads
to the professional development of classroom ass&ds

From our experiences, observations and oral questoe included in the teachers’
repertoire of formative assessment techniques amd/ery commonly used in teaching.
Despite the frequency of their use, we are not thaethese techniques can be included
among the most effective ones for formative assessnHowever, research indicates that
teachers’ opinions and preferences are not totallyine with our opinion.In fact,
Kyriakides and Campbell (1999) examined primarycheas’ opinions about the
appropriateness of particular techniques of assadsim mathematics. Performance test and
structured observation were considered to be thst mgpropriate methods. On the other
hand, unstructured observation and oral questidrasswer were seen to be the least
appropriate techniques. Teachers were also askexptess the degree of difficulty of these
techniques. The results indicated that unstructwteservation was considered to be the
easiest technique and oral question-and-answereaseixt most easy. In an effort to shed
some light to this contradiction, statements exarginthe teachers’ beliefs about the
appropriateness of the use of the aforementionsesasient practices were included in our
questionnaire (Table 2).
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Furthermore, Cauley and McMillan (2010) recognizat tformative assessment does
not always mean giving students a grade, whilectraments on students’ work can be
important for students’ improvement, however theemze of grade does not constitute
high-quality formative assessment. Black and Wilig2®09) claim that high-quality
formative assessment takes many forms (qualityicadand guidance, not comparison and
feedback), but they focus on some of them whichugesdl in table 2 (T18)Furthermore,
significant quality formative assessment can takierént forms, but it always has some
standards. For example, a high-quality formative@easment emphasizes the quality rather
than the quantity of student work. Moreover, iges in giving advice and guidance over
giving grades, it avoids comparing students in favbenabling individual students to
assess their own learning, fosters dialogues ttiore understandings rather than lectures
that present information. Moreover, formative assemnt encourages multiple iterations of
an assessment cycle, each focused on a few isadegravides feedback that engenders
motivation and leads to improvement. Neverthelegsatever the form the formative
assessment takes, it should aim acquiring the letyd of the task rather than the student.
In more detail, instead of saying “You are a greater,” a teacher who uses high-quality
formative assessment will say “You used transitiemy effectively in this middle section.
See if you can do the same thing in the last secidhe paper’Kluger & DeNisi, 1996).
The emphasis and detail provided in this type skEasment aims to give students a clear
idea of what, why, and how to proceed, as theyicoatto work on a mission or an
assignment. On the other hand, this method shoaildffered into manageable pieces of
work so that students are not overwhelmed suchegsdg. Formative assessment, for
example, is much more efficient since focuses amlysome specific features, such as the
organization and transitions rather than identdyany possible review a student can do.
However, students should be given more immediatedtive assessment for unknown
and more difficult tasks so that they don’t becaiwe overwhelmed or frustrated. When
they are requested to read a new classificatioa particularly hard text, for instance,
answering (either orally or in writing) teachersiegtions about the text can provide a clear
indication of students’ understanding. As a redhlis will enable teachers to illuminate
misunderstandings or misinterpretation and helgesits determine what they still need to
learn (Clariana, 1990).

In addition, Cauley and McMillan (2010) stress dlse power of using the practice of
providing clear learning targets to the studenteylTexplain that formative assessment is
more effective when students have a clear ideataheir teachers’ expectations of them,
because providing clear expectations enables dsiderset realistic and attainable goals.
Thus, teachers can improve the clarity of studesutriing targets by providing examples of
both weak and stellar work. Furthermore, such keodgé¢ ispowerful because students
have a good understanding of what they are doirveimy the teacher provides them
feedback and these help them understand what teelganing, to set goals, and to self-
assess. Although this technique was suggested tlgyCand McMillan (2010) for formative
assessment in general, we consider that this peadi also important for the formative
assessment in mathematics also, as the studentsiddge of their teachers’ criteria allows
them have a clear idea about the mathematical mbtitey learning or the mathematical
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processes, the strategies they need to develofhanglay they are expected to be involved
in the teaching and learning process.

The aforementioned techniques discussed by Cautely McMillan (2010) and
Kyriakides and Campbell (1999) are also found & ‘fheaching Quality Papers” published
by the General Teaching Council for England (201lh)fact, the General Teaching Council
for England (GTCE) considers the effective usewsstjoning techniques, the use of marking
and feedback strategies, the sharing of learnia¢sdo students and peer and self-assessment
by pupils to be key characteristics of formativeessment. As a result, such policies generate
a classroom climate of low-control and high-autogpnvhich in turn catalyzes greater
congenial motivation, stronger desire to learn, desire for challenge (Deci, Nezleck and
Sheinman, 1981).

The GTCE provide also a number of techniques, wlimhody these key characteristics.
Some of these techniques include sharing learndadsgvith pupils (Turner, Warzon and
Christensen, 2010, p.5), helping pupils know ancbgeize the standards to aim for,
providing feedback that helps pupils to identifywhto improve and pupils learning self-
assessment techniques to discover areas they oesgpitove. Black and Wiliam (2009)
highlight that self-assessment by pupils, far frbeing a luxury, is in fact an essential
component of formative assessment. When anyongiigytto learn, feedback about the
effort has three elements: redefinition of the bgoal, evidence about present position,
and some understanding of a way to close the gapeba the two. All three must be
understood to some degree by anyone before heearashtake action to improve learning.

It should be comprehensible that formative assesthessons are necessarily less
dogmatic and as a consequence the students agetoand active participants in the co-
construction of the learning procedure. Studenty fma motivated to capture with an
activity by writing the issue on the board as asfjio& and then using cooperative learning
groups to consider and debate how the answer mégupel (AAG/APMG, 2002-2008).
More specifically, Clark (2011) provides a richést lof sixteen formative assessment-
teaching techniques, suggesting that these tecbsiggage students in reflective thinking
and problem solving. Among these sixteen techniquagher order questioning
techniques, feedback for students as comments aingrades, oral feedback to students,
sharing assessment criteria with students, peesssent and collaborative goal setting
with and by students are included. Thus, the gieseused in formative assessment aid
creative social behavior because the learning t&tuais one of mutually helpful
interaction and positive interdependence amongesiisd Johnson & Johnson, 1996). It is
obvious that the techniques suggested by Clark1(R@te also found in the previous
suggestions that were discussed. Therefore, wesearthat there is a general agreement
between the different researchers in the technidieg consider as important for the
effective implementation of formative assessmeth@mathematics classroom.

Another one issue, which impacts teachers’ teclesigm formative assessment, is
related to teachers’ prediction of students’ outesmAccording to Muijs and Reynolds
(2001), there exist some factors that may formHhees: expectations about their students’
future assessment. These factors are describadla2 (T19).
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Nevertheless, Black and Wiliam (2009) list sometdes that promote formative
assessment in the classroom. More specifically, tefer to understanding and articulating
in advance of teaching the achievement targetghleatstudents are to hit, informing their
students about those learning goals, in term thadests understand, from the very
beginning of the teaching and learning processpinety assessment literate and thus able
to transform their expectations into assessmentceses and scoring procedures that
accurately reflect student achievement, using wbdass assessment to build students’
confidence in themselves as learners and help ttadsm responsibility for their own
learning, so as to lay a foundation for lifelongri@ng, translating classroom assessment
results into frequent descriptive feedback (vergwdgmental feedback) for students,
providing them with specific insights as to how itoaprove, continuously adjusting
instruction based on the results of classroom ass&ds, engaging students in regular
self-assessment, with standards held constantasastirdents can watch themselves grow
time and thus feel in charge of their own successl actively involving students in
communicating with their teacher and their familasout their achievement status and
improvement. In short, the effect of assessmentldarning, as it plays out in the
classroom, is that students keep learning and recwifident that they can continue to
learn at productive levels if they keep trying éarn. In other words, students don’t give
up in frustration or hopelessness.

Last but not least, Brown (2004) claims that angeasment strategy that aims to be
inclusive should establish a range of techniques for assedgs(fm example written
assignments, presentations, reflective accountsaurwah), so that the same students are not
always impoverished. All participants need to bevmled withthe same opportunitie®
show their abilities and potentials. This indicatieat the assessment criteria need to be
clear, explicit, framed in language that is worthle/tio staff and students and available
well in advance of the beginning of activities thall eventually be assessed.

3. THE EFFECTIVE USE OF FORMATIVE ASSESSMENT RESULTS
3.1. The use of feedback

Feedback is an important dimension of formativeesssient, either as provided by
teachers to students through questions, commeaisbst students to the teacher, or by
students between them or, in relation to self-assest and peer-assessment practices.
Thus, the use of feedback as a result of formatissessment is included in our third
research question about the teachers’ beliefs abimutway the results of formative
assessment can be used effectively.

It is noteworthy that feedback is not always foriwgt but there are some factors
which determine when the feedback becomes formatitere specifically, feedback
becomes formative when students a) are engagedpiocess which focuses on meta-
cognitive strategies, b) are supported in theior&$fto think about their own thinking, c)
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understand the relationship between their priofoperance, their current understanding,
and clearly defined success criteria, and d) atiwaded as owners of their own learning
(Clark, 2011a).

Assessment considered as a way for sharing edneatidjectives with students and
for charting their progress. It generates feedbaftkmation that can be used by students
to enhance learning and achievement. This feedipéaknation is also helpful to teachers
in order to re-align their teaching according teithstudents’ needs. When assessment
serves these purposes it is called ‘formative assest’. It is argued that formative
assessment should be an integral part of teachmuly l@arning process (Nicol and
Macfarlane-Dick, 2004).

The power of feedback becomes evident in differdefinitions of formative
assessment that highlight the importance of integgafeedback in instruction. For
example, Sadler (1998) refers to formative assessagespecifically intending to provide
feedback on students’ performance for improving aodelerating their learning. In line
with this opinion, Cauley and McMillan (2010) exlathat by showing the students
specific misunderstandings or errors that freqyeoticur in a content area or a skill set,
and showing them how they can adjust their appraadhe task, students can see what
they need to do to maximize their performance. Assalt, feedback to students that focuses
on developing skills, understanding, and mastenyg, &eats mistakes as opportunities to
learn is particularly effective for their progresslearning and gives students hope and
positive expectations for themselves. Besides dhas on the positive effects of providing
feedback to students, researchers emphasize algaining feedback from students about
their learning and understanding. Actually, Ha¢#609) adds that a powerful influence of
formative assessment on achievement is the meanifegfdback from students as to what
they know and where they make errors or have mcations. Therefore, formative
feedback is benefit both to students and to teacte&edback on performance, in class or
on assignments, enables students to restructune uhderstanding /skills and enhance
their ideas and capabilities (Nicol and Macfarld@iek, 2004). For this reason, formative
feedback is crucial. It is very important formatife=dback to be detailed, comprehensive,
meaningful to the individual, fair, challenging asupportive (Brown et al., 1994).

However, not only the teacher can provide feedbabtdrmation, but peers often
provide feedback. For example, in group-work cotgestudents generate their own
feedback while engaging in and producing acadenukwNicol and Macfarlane-Dick,
2004).

Despite the fact that providing feedback to stuslemicurred as one of the formative
assessment techniques in the previous sessionisisdction we focus on feedback in the
sense of incorporating the information and resofitieedback for improving the students’
teaching and learning. Therefore in this sectiondvigeuss about how feedback should be
provided, referring to how and when it should bevmed and what the results of
providing effective feedback to students afdicol and Macfarlane-Dick (2004), suggest
that the good feedback practice facilitates theettgament of self-assessment (reflection)
in learning, encourages teacher and peer dialogumsd learning, helps clarify what good
performance is (goals, criteria, expected stanglapisvides opportunities to close the gap
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between current and desired performance, deliveis quality information to students
about their learning, encourages positive motivetideliefs and self-esteem and provides
information to teachers that can be used to hedpesithe teaching. In order to be able to
benefit in the aforementioned ways, these reseesgrevide also suggestions drawn from
research about particular strategies that incréeseuality of feedback, in relation to the
way and the time feedback should be provided. 8pakty, these strategies include making
sure that feedback is provided in relation to prBrgd criteria (paying attention to the
number of criteria) providing feedback soon aftesuamission, providing corrective advice
not just information on strengths/weaknesses, iligrithe amount of feedback so that it is
used, prioritizing areas for improvement and foecgn students with greatest difficulties.
Furthermore, Nicol and Macfarlane-Dick (2004) sugiggome good examples of feedback
dialogue in class which include (1) providing feadk using one-minute papers (Cross
and Angelo, 1990), (2) reviewing feedback in tutsriwhere students are asked to read the
feedback comments they have been given and disliteiss with peers, (3) asking students
to find one or two examples of feedback commenras tiney found useful and to explain
how they helped. Other ways of using feedback disdoin a planned way, for
assignments, might involve (1) having students giaeh other descriptive feedback on
their work in relation to published criteria befa@bmission and (2) group projects.

Sadler (1998) raises an important issued regarttinguse of feedback, turning the
focus on the way the students can reclaim and iédnain feedback. He identifies three
conditions necessary for students to benefit freedback. In particular, the student must
possess a goal or standard level for the conceptisiton, compare the actual level of
performance with that goal or standard and engaggppropriate action, which leads to
some closure of the gap. He also notes that fabi@ek to act, the teacher has to provide a
verbal statement about the quality of the studemtsk (the reasons for the judgment and
ways in which some of the shortcomings could beedisd). Therefore, students should
also be trained in how to interpret feedback, h@wvntake connections between the
feedback and the characteristics of the work thregyce, and how they can improve their
work in the future. Sadler (1998) successfully molgithat we cannot simply assume that
when students are given feedback they will know twtbado with it. This is indeed an
important factor to take into account when providiaedback to students, in order not only
to provide comments about their performance orrgrrbut also to include particular
suggestions and solution about ways that can helpttidents overcome their weaknesses and
improve themselves. Further, Ames (1992) recommdénaisfeedback should be private,
must be linked to opportunities for improvementd ashould encourage the view that
mistakes are a part of learning. Nevertheless,otila be significant to help students to
understand not only where they have gone wrong,atsd what they need to do to
improve. The positive feedback when they have doe# is essential in order to help
them understand what is good about their work awl tihey can build on it and develop
further.
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3.2.The use of students’ errors

The use of students’ errors is an important dinensif formative assessment, as it
helps the teachers modify their practices for mgghe students correcting them, but also
the students in identifying their weaknesses apdwercoming them. We strongly agree
with this, thus in this section the important ofngsand interpreting the students’ errors is
going to be discussed emphasizing on the roleetahchers’ beliefs about errors, which
is a part of our objectives for our project wheramining the teachers’ beliefs for
formative assessment. Wragg (2001) supports thasttidents are to learn from their
assessment, then correction of errors and diseusdiovhat they have done is essential”
(p-74). This strengtheners our opinion about tiyaiBcance of studying teachers’ beliefs
regarding the origination of the students’ err@s,these beliefs can affect the way the
teachers will decide to discuss about errors andk wiith them for helping the students
overcoming them.

In fact, the identification of mistakes helps tearshdecide how to identify and meet
pupils’ learning needs and how to use their teaghime and their resources (Kyriakides,
1999). The reason on which the teachers attrithgestrors will affect their decisions for
their future intervention teaching practices. Thme the students’ errors can have a
formative use, as the teachers can exploit tharmmdtion for modifying their future actions
(Gagatsis & Kyriakides, 2000). Thus, decisions alioel next learning steps follow from the
formative identification of pupils’ errors (Desfag 1989). And this is particularly
important, because a teaching plan which is orgahia such a way, might help teachers
to plan class and individual programs of work adeuy to the different performance
levels of the pupils (Gagatsis & Kyriakides, 2000).

Therefore, in order to be able to provide suggastitirough our project towards the
effective formative use of students’ errors we htvget an insight to the teachers’ beliefs
about the source of these errors. By encouragiegatimlysis of pupils’ errors in the
training model we plan to develop, we can enabdehers to seek specific information
about individual pupils’ thinking and understandigd then adjughe level of content to
match individual pupils’ performance levels number of studies (Milhaud, 1980; Charnay,
1989; Economou, 1995) revealed that teachers atttdberrors mainly to the pupils’ lack of
interest or lack of preparation. Gagatsis and @hig1997) examined also the extent to
which the didactical and epistemological approacteeshe concept of error influence
teachers’ attitudes investigated. They actuallynerad the interpretations that primary
school teachers give about their pupils’ errorse Tésults of their study showed that the
majority of teachers hold similar beliefs. For exden 90% of primary school teachers
attributed errors to the psychological situationtted pupil, 80% of the teachers attributed
errors to the limited capabilities of the pupilde86% considered the lack of knowledge as a
reason for errors. Gagatsis and Kyriakides (208Ramined not only whether teachers
agreed with aspects of the didactical and epistegicdl approach to the concept of error
but also whether they could identify errors of thaupils associated with the concepts of
obstacle and didactic contract. In their study.cheas’ responses revealed that items
concerned with reasons for errors can be classifitxd four broad categories. These are
pupils’ characteristics, teachers’ role, the mathical knowledge, and the rules which
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pupils are supposed to follow in a typical mathecsatlassroom. The first factor is related
to items which imply that errors are a negativedwsbur. Errors are seen as the result of
“confusion” (Economou, 1995) and thereby pupil€Kaf interest and/or preparation are
the main reasons for errors. The second factoongerned with the role that the teacher
has to play in order to enable pupils to avoid akss, and is very significant
educationally. A significant contribution of thisugdy to educational theory on reasons
associated with mathematical errors has to do thighother two factors which emerged.
More specifically, the items associated with thédthfactor partly derive from the
epistemological approach to the concept of errat aspecially with the concept of
obstacle. Finally, the fourth factor is highly ceated with items concerned with the
concept of didactic contract.

The survey, also, showed that teachers supportcdetiors in mathematics are often
associated with the characteristics of the pupliss seems to be in line with the findings of
a number of studies (i.e Charnay, 1989; Econom885;1Milhaud, 1980) which revealed
that teachers attributed errors mainly to the gupalck of interest or lack of preparation.
Finally, the teachers considered error analysisa aggnificant way of improving their
teaching practice.

4. FORMAL AND INFORMAL FORMATIVE ASSESSMENT

Formative assessment can be distinguished in twmsions. More specifically, it
can be formal-a planned act designed to provideeenie about students learning, or
informal-where students learning is evident dutimg course of a teacher’ s daily activities
(Bell & Cowie, 2001; Duschl, 2003; Shavelson et, #003). Each type can be
characterized in a different manner. In particular, formal formative assessment
information is obtained based on the whole clasgsdially begins with students carrying
out an activity designed or selected by the teadwethat information may be more
precisely collected. The activity allows teachergdcus on key points during instruction,
check student understanding (interpreting), andgdesiore targeted the next steps that
they must take in order to develop their studefutigher learning (acting). In usual, formal
formative assessment practices take the form ofctlmm embedded assessments. These
practices focus on some specific aspect of learrsngh as students’ knowledge about
why objects sink or float. Furthermore, formal fatme assessment can take the form of
direct questioning, quizzes, brainstorming, gememabf questions, and the like (Bell &
Cowie, 2001). The implementation of this type dessment is planned in advance by the
teachers and it can be conducted at the begindurgg, or end of a unit.

The second type of formative assessment -informahétive assessment- can take
place in any interaction between teacher and his8tadents. Informal formative
assessment can happen anytime and it can also eevgagle class, small group or
individual interactions, which means that it maycuac from any instructional/learning
activity (gathering). Therefore, it is embedded atrdngly linked to learning and teaching
activities (Bell & Cowie, 2001, p. 86). Informalrfoative assessment not to be planned in
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advance, because it can happen at any time ane ith@o specific activity designed for
students; however, teachers have the potentiaktprépared in advance for this type of
formative assessment. Thus, teachers cannot prexadtly when they will be able to
gather evidence about students understanding dthia¢esson of non-planned activities,
but they can give students varied opportunities doing so (e.g., by creating more
interactions in class, group discussions, or in@drrobservations). The information
gathered during informal formative assessment siscstudents’ comments, responses and
questions is impermanent (Bell & Cowie, 2001) arahgntimes is not recorded. Informal
formative assessment can be distinguished as verlmadn-verbal. Students’ questions are
considered as verbal informal formative assessmehtle teachers’ observations are
considered non-verbal informal formative assessnidm time frame for interpreting and
acting is more immediate when compared with forfoahative assessments. A students’
wrong answer or unexpected question can guide t@asmessment event which helps
teacher to identify a student’'s misunderstandingenl the teacher helps student to
overcome his/her misunderstanding using differeethds such as responding with a
question, eliciting other points of view from oth&udents, conducting a demonstration
when appropriate or repeating an activity. Nevaetw both types of formative
assessment (formal and informal) involve gatherimgterpreting, and acting on
information. The difference between formal and infal formative assessments lies in
how much planning is done and the type of planmeguired. The interpretation and the
acting aspects of the process of the two type®whdtive assessment are determined by
two critical factors —teacher content knowledge predagogical content knowledge. The
figure below (Figure 1) provides a schematic repméstion of the two types of formative
assessment and gives information about the rekdtipnbetween them. The processes
involved in formal and informal formative assesstmare determined using different
words like ‘gathering, interpreting, and acting'r fleormal formative assessments and
‘eliciting, recognizing, and using’ for informal rimative assessments (Ruiz-Primo &
Furtak, 2004). Other authors have used differemiasato describe the same processes
(Bell & Cowie, 2001; Duschl, 2003). The black boxetween units in Figure 1 represent
specific points in the curriculum in which the famformative assessments are
implemented. Both formal and informal formative essmments are connected through the
general purpose for formative assessment. The raomis line between the units and
informal formative assessment is intended to irtdithe continuous nature of this type of
assessment.
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Figure 1. Graphical representation of formal arfdrmal formative assessment.

A basic method/strategy of informal formative assasnt which improves students
learning is informative questioning (Furtak and RBrimo, 2005). Informative
questioning as assessment for learning in the kbaofenquiry, gives students information
about the correctness or failure of their resporsgsfocuses students’ attention on their
correct answer, rather than allowing them to exloow they are coming aware of what
they know (Duschl 2003). Teachers should avoid tiethod of asking a question,
receiving a response from a student, evaluatin@tisaver, and moving quickly to the next
guestion. Informative questioning is beneficialtbstudents and teacher. In specific, the
targeted actions possible in the informative qoestig cycle can help students to
understand more clearly how they are thinking alwouicepts and processes and to lead
them to reach inquiry learning goals. As regar@stdacher, informative questioning helps
him/her to understand students’ thinking and presida basis for action. Moreover,
practicing informative questioning is practicing ghi quality informal formative
assessment, which improves student learning. RuizePand Furtak (2004) claim that
when teachers use informative questioning theidesits have better performance on
several types of formative embedded assessmems feedict-observe explain, open-
ended questions) and summative assessments (erfprnpance assessments, predict-
observe-explain, open-ended questions) alignedtéhearning goals of their curriculum.

Some other strategies are organized by the inforfioamative assessment
characteristics (i.e., eliciting, recognizing, amsing information) and the three domains
(i.e., epistemic frameworks, conceptual structueex] social processes). The strategies
reflect the questions that teachers may ask stadenglicit information and the teacher
actions that may reflect the recognition and usénfafrmation (Ruiz-Primo and Furtak,
2004). Examples of these strategies are presemtibe itable below (Table 1).
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Table 1.

Strategies for Recognizing and Guiding Assessmemvésations by Dimension and
Informal Formative Assessment Components.

Eliciting Recognizing Using
Lgacher asks students Teacher Teacher
-~ - Promotes argumentation/
Apply procedures - Clarifies/Elaborates  pg|ps
involved in based on students’ _
5 consensus
=
) . -Takes votes to .
£  Provide responses not acknowledae different Helps relate evidence to
€ based on observations a9 explanations
R students ideas
8
g - Compares/contrasts _ o
& . students responses to - Provides descrlptlve or
.= Share/Provide . eloful
o : acknowledges and discus§elp
w  observations . :
alternative explanations feedback
conceptions
Makg predictions/ - Repeats/paraphrases _
Provide - Promotes making sense
students words
hypotheses
" ;gacher asks students Same as Above Same as Above
m .
% Provide potential or
S actual definitions
n
<  Apply, compare/ contrast
>
§ concepts
§ Elaborate their responses
©  Share students thinking/
classroom
= § ;I(')gacher asks students Same as Above Same as Above
88
n L
o

Share everyday
experiences related to
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current discussions

Share responses not
based on observations
(e.g., from homework)

Share students thinking/
classroom presentations

Share/Provide
observations

5.  SUMMARY OF FRENCH PUBLICATIONS ABOUT FORMATIVE ASSE SSMENT

In this section we present some research relatdetformative assessment that were conducted in
France in order to approach this topic from Fremsclope/view too. First of all, we judge
appropriate to refer that the initial conceptionf@imative assessment which proposed by Bloom
has been enlarged in several directions by researchworking in  French. A
description/presentation of the main orientatiofthis enlargement follows.

In the initial conception of mastery learning preed by Bloom (1968; Bloom et al, 1971), an
instructional unit is divided into several succesgdhases. First of all, teaching/learning actsiti
are related with the objectives of the unit. Whamdents complete these activities, a formative
assessment, is proposed to the students. Thesretlte assessment provide feedback both to the
teacher and students and are used as a meangeonitking corrective measures for students who
appeared to have difficulties in the concepts weaught. Additional exercises, different types of
instructional material (eg,, verbal vs. visual esEntations), small-group discussions and
computer-based tasks are some forms of the coresctNevertheless, in all these cases the aim
remains the remediation of learning difficultiesemdified by formative assessment. All these
phases (teaching, testing, remediation) are planpregbared and managed by the teacher whose
goal is to help all the students to master theathies of the unit.

The characteristics of an enlarged perspectiveowhdtive assessment are frequently lie in
contrast with those of the approach initially definby Bloom, as several authors report (in
particular, Allal, 1979, 1988; Perrenoud, 1998)particular, the enlarged perspective supports the
integration of formative assessment within eachrusional activity, which means that the
materials of the assessment should be diversifyaddition to paper-pencil tests, quizzes or
worksheets designed to verify whether students nstmted the content of a lesson, assessment is
carried out informally. Teacher’'s observation, exafles among students (reciprocal assessment) at
various points during an instructional activity,dawhole-class discussions are some informal
assessment methods.

Thus, a distinction was subsequently made betwee tmodalities of regulation associated
with formative assessment (Allal, 1979, 1988): riatdive regulation, retroactive regulation and
proactive regulationinteractive regulationoccurs when formative assessment is based on the
interactions of the student with the teacher oepttudents and/or with material allowing self-

21



regulated learning. Interactive regulation contiéisuto the progression of student learning by
providing feedback and guidance that stimulate estudhvolvement at each step of instruction.
Retroactive regulatioroccurs when a formative assessment is conducted @mpletion of a
phase of teaching and allows identification of ih&tructional objectives attained or not attained
by each student. The feedback from the assesspaait to the selection of means for correcting or
overcoming learning difficulties encountered by sostudents. It corresponds to the notion of
remediation present in the initial conception afriative assessment defined by BlodPnoactive
regulationoccurs when different sources of information alline preparation of new instructional
activities designed to take into account differenegnong students. Innovative approaches to
formative assessment often combine these thres tfpegulation.

The difference between the Bloom’s initial conceptiof formative assessment and an
enlarged conception lies in the teacher’s rolespecific, in Bloom’s conception of formative
assessment, the teacher is responsible for theniptarand management of each assessment
operation, while in an enlarged conception, stuglérstve more active involvement in formative
assessment through procedures of self-assessmaeiprocal peer-assessment, and joint teacher-
student assessment (Allal, 1999).

A key point of the above comparison associatethéoaim of formative assessment. Feedback
and correction are the basic means in formativesassent in order to allow all (or virtually all)
students to attain the instructional objectivesthia perspective proposed in the French-language
literature, a much greater emphasis is given taliffierentiation of instruction.

After a brief presentation of the main orientatiasfsthe enlargement the conception of
formative assessment, we will describe some dewsdops in the evolution of work on formative
assessment. Four major developments in the evolaficghe conception of formative assessment
are identified in the French-language literatureed§e developments are presented in the order of
their emergence and each new development has att@ngpovercome certain limitations of prior
perspectives.

Focus on instrumentatioris considered the first development in the evolutiof the
conception of formative assessment. French-languegearchers initially adopted the focus on
instrumentation that characterized formative assent Several collections of instruments were
published in different subject matter areas (egidilandisse and Blampain, 1974; Tourneur, Noel
and Honclaire, 1975) and general guidelines forcthrastruction of criterion-referenced tests were
established (Racine, 1982)ater, more advanced instrumentation was develd@esidd on the
computer item banks and systems of “tailored tgstailowing diagnostic error analysis (e g ,
Dassa, 1988; De Campos, 1990; Leclercq, 1980; 8edif84). Scallon (1988) supported
instrumentation of formative assessment claimingt timstrument development can take into
account the aims and contextual constraints osaiasn instruction.

The second development in the evolution of the eption of formative assessment includes
the Search for theoretical frameworkehe search for theories that can offer concepttiahtation
for conducting assessment has been pursued inas@ifferent directions in the French-language
literature. More specifically, several conferene@grs and articles described the implications of a
constructivist conception for specific subject raegt such as mathematics (Brun, 1979; Thouin,
1993), French (Weiss, 1979), sciences (Thouin, 198&nultaneouslynew orientations were
sought in theories emphasising social and philasaptdimensions of teaching and learning.
Another theoretical approach to formative assestrhas been proposed by French-language
researchers in the areas of “didactics” (Bain, 198Bevallard, 1986; Garcia Debanc and Mas,
1987). According to this approach, the assessmsetrisidered as part of a triadic system which
constitutes of the teacher, the learner and thevlaule being dealt wittschubauer-Leoni (1991)
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proposed an interpretation of assessment withirfrdmeework of the “didactical contract” linking
the reciprocal expectations of teacher and leamuiéhsrespect to a given content area or task.

Studies of existing assessment practices in thmitextsare the third development in the
evolution of the conception of formative assessm8tudies in this direction are related with
several phenomena: the interplay between instruatientand intuition in teachers’ practices of
formative assessment (Allal, 1983); the fundameantadmpatibility between certain instruments of
formative assessment and the everyday assessnaetices of teachers (Weiss, 1984); the forms
of teacher-student negotiation of assessment arndsnorms (Chevallard, 1986); the institutional
factors affecting teachers’ attitudes toward inditjga of students achievement and the effect on
assessment practice (Grisay, 1988); the pragmaitiastually doing formative assessment without
worrying about doctrine (Perrenoud, 1991); theeayit aspects of assessment that can foster or
inhibit the development of formative assessmenttmas (Perrenoud, 1993).

The last development in the evolution of the cotioapof formative assessment refers to the
Development of active student involvement in assass Nunziati (1990) and Vial (1995)
highlighted the student’s role in the formulatidnassessment goals and criteria, in the conduct of
interactive assessment, and in the constructishafed understanding of what assessment means.
Allal (1999) proposed three different but intertethforms of student involvement in assessment:
individual self-assessment, reciprocal peer-assassrand co-assessment entailing confrontation
of teacher and student assessments. A common thethe French-language literature is that
interactive formative assessment, between peersatwieen teacher and students, constitutes a
framework of social mediation that fosters the shit increasing capacity to carry out more
autonomous self-assessment and self- regulatadrgar

As regard the publications of empirical researckrench-language literature, they have been
classified in three major categories: experimestatlies of the effects of formative assessment;
development of instruments and procedures of faumadssessment; and studies of teachers’
attitudes and practices of formative assessment.

Regard to the first category of research, only tfidhe 105 articles in the database (which
used for this summary) present experimental vsrobrgroup comparisons of the effects of
formative assessment on student learning. Thestivsty was based on a design comparing mastery
learning (with formative assessment) in two histolgsses to traditional instruction (Huberman,
Juge and Hari, 1985). The results showed a pogitifeet the first trimester however this effect
was not maintained subsequently in the second kardittimesters. Various factors which limited
the effectiveness of mastery learning, such agtheipally institutional constraints and student
tendency to make the minimum effort needed foripgss grade, are discussed in this article. The
second study (Gagne and Thouin, 1991) concernednaafive assessment procedure focused on
the correction of spelling mistakes (lexical andmgmatical) in student texts. The comparison
focused on pretest-posttest gains on a spellingated on a scale measuring student attitudes
towards assessment. The results showed a relatdrebll effect of formative assessment on
spelling scores but a substantial improvement udesit attitudes toward assessment. In the books
we consulted, only one experimental study of thiect$ of formative assessment on student
learning was identified. In this study, Del’ Guidi€1999) conducted an investigation in which five
groups of 4 grade students received different types of diaim@ssessment and regulation. The
results revealed the beneficial effect of the iragn of formative assessment in learning
situations on immediate learning and on transfer.

For the second category of the research, theraljsaolimited number of articles (around a
half-dozen) which present empirical evidence of thalidation of formative assessment
instruments. The development of diagnostic instmisefor error analysis and regulation of
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learning in the area of mathematics stands outusecthis type of instrumentation was the object
of a substantial number of studies by Canadiararebers. Research in this area includes a variety
of approaches: comparison between different maafetbagnostic test construction, estimation of
reliability, information on validity, indicationsbaut conditions of application (Bertrand et al,
1985); qualitative analysis of computer-based ediagnostics and their didactical validity (Dassa
and DeCotret, 1993; De Campos, 1990); criticalemtfons about the place of computerised
systems of diagnostic testing (Dassa, 1988; DasdaV@azquez-Abad, 1992). Computer-based
diagnostic instrumentation in the area of textsir has also been developed (Laurier, 1996) and
extended to student self-assessment and self-tegu{&€oen and Gurtner, 1999).

Important information comes from studies basedeathers’ attitude towards assessment, by
using questionnaires or interviews. Canadian rebeas used standard instrument development
methodology in order to validate scales for measgurieacher’'s beliefs and attitudes about
assessment and student learning (Gadbois et al, 19@is and Trahan, 1995). A questionnaire
survey, addressed to 113 Belgian elementary sdbaohers, showed that teachers were generally
favorable to formative assessment. However, rekehad shown that there was often a gap
between espoused teacher’s beliefs and classroantiqer (Van Nieuwerrhoven and Jonnaert,
1994). Other study conducted by Campanale (199iywgiestionnaires and interviews, showed a
positive evolution of teacher conceptions of leagniand assessment during a professional
development programme that focused on the selasmnt method.

The French-language publications on formative &ssest have enlarged the knowledge
about the conception of formative assessment. €heral idea of this conception is the regulation
of teaching and learning through informal, interactassessment and through the use of
instruments that are adapted to classroom praditee.work by French- language researchers has
led to a diversification and enrichment of the waf/sarrying out formative assessment.
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6. THE ADOPTED DEFINITION OF THE PROJECT

Based on the results of the literature review,rdr®sis of different definitions was done
in order to be able to express the way formatisesmmnent in mathematics teaching and
learning is defined in our project. Therefore, adow to our synthesis, we resulted in
providing the following extended definition and destion of formative assessment.

“Formative assessment is connected with a conddptiming, according to which all
students are able to acquire, at an adequate ltheelpasic skills of a discipline. The
learning passes through the use of teaching mekbgids which can respond effectively
to different learning times for each student, ttifferent learning styles, and their zones
of proximal development. Formative assessment isasgessment FOR teaching and
learning. It is part of the teaching-learning psxeand regulates it. It identifies, in an
analytical way, the strengths and weaknesses afestis learning, in order to allow
teachers to reflect on and modify their own pradiclt allows, in a form of formative
feedback, to establish a dialogue between teaaiersmdent and to design educational
interventions; It also promotes and fosters thernieg of all students through
differentiated teaching that ensures each studéfereht rhythms and different teaching
and learning strategies, involving at the same tthee student in the analysis of own
errors/weaknesses and own ability to promote sséssment and peer-assessment and
active participation in the teaching-learning psxe

It is intended to give information, feedback andddorward — in and outside of the
classroom — related to the development of matheaddife-skills. In particular, it involves
the different components of mathematical learnihthe students (conceptual, procedural,
semiotic, communicative, problem posing and solviagpects, misconceptions,
organization of mathematical experience), the sttglebeliefs, the students’ image of
mathematics and of specific segments of mathemathesr behavior and classroom
interaction when involved in different mathemati¢asks and the outputs of teacher’s
choices (transposition of mathematical contenteriace between contents and methods)”.

Trying to provide a complete and thorough desaiptf formative assessment, we tried
to include main points describing the purpose,tdohiniques and the results of formative
assessment, preserving the relation with the tuesareview and the main axes of our
research. The following table (Table 1) is an effordeconstruct our definition in relation to
our main research axes, for making their correspooel more explicit.
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Table 2
Definition of formative assessment in relationlte tain research axes

Purpose Techniques Results
Teachers
assessment  « teaching methodologies which can « allows teachers to reflect
FOR teaching respond effectively on and modify their own
and learning oto different learning times for each practices.
* regulates student * design educational
t?ezcrwirr:gg otheir different learning styles Interventions
process Otheir zones of proximal the'
_ development outputs of teqc_:hers
e establish _ choices (transposition of
a + formative mathematical contents,
dialogue o feedback interface between
between contents and methods)”.
teacher o feed forward
and
student
Students

e students . promotes ¢ learning for all students
to acquire students’ ability for self-  through differentiated
the basic assessment and peer-assessment teaching (different rhythms
skills of a and different teaching and
discipline learning strategies)

e identify * students’ active participation in
the the teaching-learning
strengths process.
and . . .

* involving the student in the
weakness -
es of analysis of own errors/
, weaknesses
student’s
learning

e to give
informati
on,
feedback
and feed
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forward —
in and
outside of
the

classroom
— related
to the
developm
ent of
mathemat
ical life-
skills

Particular elements of our definition are categmtian relation to the main axes
regarding the purpose, the techniques and the tsesidl formative assessment. We
intentionally do not include the dimension of teadhers’ training for formative assessment
in our definition, as it is a dimension that hasiadirect relation to the application of
formative assessment in the classroom.

7. THE POLICY OF EDUCATION AND ASSESSMENT

If policy and training are to be effective, they shdeal with teachers' conceptions as
much as they deal with declarative or procedurabwkedge requirements. The
implementation of any new assessment policy, topractice, whether at the national or
local school level, needs to take account of thapiex structure of teachers' conceptions
of assessment to ensure success.

Certainly, the implementation of new standards frpmfessional bodies or state
authorities, while well intentioned, may be reduaedffectiveness if teachers' conceptions
of assessment remain unchanged or unchallengefiteachers remain unaware of their
own conceptions. Simply introducing an assessmambvation, as in the hypothetical
conversation at the start of the article, evert isiaccompanied by appropriate teacher
professional development, will not necessarily achi policy objectives unless the
differing, interlocked conceptions of teachers exposed and addressed. Otherwise, quite
possibly few teachers will adopt and utilize theawation in a manner consistent with the
intentions of developers of the innovation.

In other words, assessment policy may be most gaiMérstructured as a means of
giving education professionals self-managed feekdbhout the quality of their own work.
Emphasis on a school-based and managed procespviement-oriented evaluation of
student assessment results is likely to resuldurcational improvement in the quality of
teaching and the quality of student learning outesifsee for example the SEMO model,
Timperley & Robinson, 2002). The development ofeasment policy should include
identification of and appropriate response to teegltonceptions of assessment.
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Likewise, teacher professional pre-service preparadand in-service development in
the area of assessment needs to take accounthetsapre-existing conceptions, if it is to
be effective in moving teachers toward a desir¢@dseonceptions.

An improvement-oriented assessment policy or pragdti that school, without explicit
attention to the differing conceptions of assesdrhetd by the teachers, would likely be
adopted and assimilated into the pre-existing cotime of assessment as something that
may be used but ignored.

Assessment policy in each partner country

The following table (table 2) summarizes the thaoa¢ references, regulations and
practices of the formative assessment in mathemtideaching in each partner country.
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Table 2

Theoretical references, regulations and practicethe formative assessment in mathematics for tegéh each country

Partner | 1. Main theoretical 2. The relevant 3. Brief 4. Brief 5. Assessment of
Country references on the regulatory presentation of the presentation in Mathematics in
subject of learning framework and ways in which the evaluation curriculum and
assessment latest regulations scholastic arrangements from training for
(particularly in the (with links) assessment must b¢ the point of view of teachers.
didactics of conducted from the consolidated
mathematics). normative practices in schools
perspective
ITALY Start Italian studies | eg.: eg. The FA is used t{f CONTEXT Some TFA,
on the evaluation: | L. 517/77-Formative| adjust the teaching- | '70-'80 -'90: postgraduate course
Calonghi, 1954 Asse_ssment is Iea_lrning process it is difficult to bring | to e_nable teaching
' nominated for the | (without vote); it has| a culture of (eg in Bologna),

Visalberghi, 1955

M. Gattullo,
Didattica e
docimologia, 1969

B. Vertecchi,
Valutazione
formativa, 1976
(Introduced for the
first time the term
"formative
assessment” in Italy

first time.

D.M. 50/1979

It is pointed that the
evaluation process i
"both aimedto the
appropriate cultural
and educational
interventions, with
constant monitoring
of the planned
teaching." During
curriculum

essentially a functior
of feedback training

This concept is
emphasized since th
70s until the late 903
, connecting it to the
educational
perspective of
individualization .

By the regulations of
2000, the focus is or
the importance of
learning assessment
also useful as

evaluation in schoolg
and there is a strong
resistence to the
concept of formative
assessment. Practic
of in-service training
is not effective on a
large scale .

Since the year 2000
the legislation also
forgets the concept
of FA:

- In-service training
on educational

have introduced
some modules
related to the
evaluation
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More recent
references to FA:

Vertecchi B. (2002),
Manuale della
valutazione. Analisi
degli apprendimenti
e dei contesti
Milano, Angeli.

Benvenuto G.
(2003).Mettere i voti
a scuola Roma,
Carocci.

Capperucci D.
(2011).La
valutazione degli
apprendimenti in
ambito scolastico
Milano, Angeli

In maths:

Fandifio Pinilla M.I.
(2002).Curricolo e
valutazione in
matematica
Bologna, Pitagora.

programming are
planned "systematic
observation of the
teaching processes"
“continuous checks
of educational
process, informing
about the results
achieved and serve
as a guide for
subsequent
interventions"

L.148/90

It is emphasizethe
importanceof an
individualized
teaching

Regulation for
autonomy (DPR
275/1999, art 10:
delineation
evaluation system,
internal as well as
external.

Attention to the

evaluation system,
both hetero- and in
self-assessment for
the improvement of
the educational offer
of schools. The
concept of formative
assessment in the
classroom is often
forgotten.

It is clearly stated in
INC , 2007:

" The assessment
precedes,
accompanies and
follows the curricula;
enables actions to by
taken , those initiate
rule , promotes
critical assessment ¢
those carried out ;
assumes a
educational function
accompanying the
learning process ang
to stimulate
continuous
improvement.”

Regulation for

assessment is almos
absent;

- At present, a real
"carpet bombing" is
in act to push on the
issues of system
evaluation and
national tests, but
without an effective
training about in-
school evaluation
and without a real
discussion on the
possibility to reach
the individualization
of teaching and the
educational success
for all students;

- INVALSI: great
activity for the
evaluation of the
school system;

- Established of
“comprehensive
schools” (IC):
vertical curriculum
3-14 years and need
to design tests to
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educational success
of all pupils and
recovery initiatives.)

Law March 28, 2003
n. 53 (Article 3) the
"regular and
systematic checks"
on "knowledge and
skills" students are
aimed at "improving
and harmonizing the
quality of the
education and
training”

-Indicazioni
nazionali per |
curricolo... (INC)
(National guidelines
for the curriculum in
kindergarten and
primary school )201?

Legge 169/2008

autonomy: Teachers
College decides
methods of
evaluation.

The Law No. 135 of
7 August 2012
(art.7), included the
introduction of
online register (it is
still a goal to be
achieved when
resources and tools
allow). It has createq
a very strong rigidity
in the form of
ongoing evaluation,
impacting on the
attempts of
embryonic formative
assessment practice
that exist in the
school, preventing
their development.

The different USR
(regional school
office) have enacted
provisions regarding

the minimum

assess common,
shared, in continuity
between different
levels of education.

THE FUNCTIONS
(AIMS) OF THE
ASSESSMENT
Confusion in schools
about the themes of
assessment and
evaluation.

The school intends t
use the formative
assessment as a me
ongoing testing of
pupils' learning: the
assessment is used
to assign grades to
the students. At the
end of the semester
the teachers comput
those grades' averag
for the final
evaluation.

WHICH
PROCEDURES?

Most used procedurs
and connected risks
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Presidential Decree
No. 122/2009 (the
Regulation on rating

c.m. 50/2010 refer tq
the average of all the
evidence (grade of
admission, written
and oral tests,
national test)

C.M. n. 49 of May
20, 2010:documents
needed to promote &
correct evaluation
culture; specifies tha
certification (should
allow every student,
already at the end of
the 1st cycle, to
know their position
with respect to levels
of learning and
frameworks skills
that are relevant to
general references).

number of periodic
checks (and
maximum?), quite
inhomogeneous fron
region to region.
This implicates the
problem of
triangulation
autonomy / central /
regional
management of the
Italian school.

Also, recently the
provisions of the
courts have referred
to the construction o
centralized policy
evaluation (see, eg,
http://www.tecnicade
llascuola.it/index.phy
?id=51775&action=V
iew)

Use of traditional
assessment tests.

Difficulties in the
use of structured
tests, aimed only to
answer INVALSI
ones (risk to finalize
the teaching to goog
performances in
tests).

Use of textbooks to
build structured
assessment tests

Lack of capacity for
collegial work of
teachers in designin
common tests for
parallel classes.

The schools have
strong difficulties in
the construction of
tests to assess
internal reliability

(due to lack of
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INVALSI:

* Leg. 258/1999
legislative
foundation,

* Leg. 286/2004
mission and purpose

e L.176/2007 and
L.10/2011 - new
organizational
structures and
management.

specific skills of
teachers)

Lack of capacity to
read the results of th
OECD and Invalsi
surveys, in order to
identify the ways to
improve teaching.

[In fact, only half of
the schools get their
results Invalsi and al
analyzes that are in
the package,
including those that
engage school
classes and the
socio-economic

parameters]
Cypus Kyriakides L. (1997) — Decision of the There are n¢- National Testg There is no
Primary Council of formal decisiong from the specific reference
Teachers' Ministers or description of pedagogical in the
Perceptions (Decision  No. how Institute of mathematics
of Policy for 67339, dated assesssement Cyprus curricullum
CR:urrlcqum_ 11/6/2008) for g should be carrieq _ Classroom regarding
eform in process of out. assessment.
Mathematics "revising the assessment has
The teachers ar summative form In the recent

14

L
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Kyriakides, L. &

Gagatsis, A. an(

Educational
Research
and
Evaluation:
An
International
Journal on
Theory and
Practice,

3:3, 214-
242,

Campbell,

R.J. (1999)
Primary

teachers'

perceptions
of baseling
assessment i
mathematics.
Studies in
Educational
Evaluation,
25,109-130.

Kyriakides,

L. (2000).
Teachers’
attitudes

curricula of pre-
primary,

gymnasium  ang
upper secondary
education”.

There is no
regulatory
framework
regarding
assessment.

Participation in
the PISA
examination.

only encourage(
to use multiple
ways for
assessing the
students, withou
being provided
any particulan
guidelines.

There are only
some samplg
tests in  the
website of the

Ministry of
Education orn
some suggeste
exercises fol
revision.

http://www.scho
ols.ac.cy/eyliko/
mesi/themata/m3
himatika/ekp li
ko exetastika dd
kimia_epanalipti
kes askiseis.htm

Teachers’ mostly
use traditiona
written tests for
assessing the
students,

assigning then
grades.

They usually]
conduct more
than one tes
each semeste

and a final grade
is assigned fo
each student
based on the
grades of thes
tests.

The tests include
mostly tasks
which are similar
to the tasks of th
school textbook.

Each maths
teacher IS
responsible fo
the constructior
of the tests tha
are used an
usually each

teacher use

years there is an
ongoing  effort
for Educational
reform.

The formation of
the new.
mathematics

curriculum is still
on processes.

The genera
aims, more
specific goals
and the
mathematical
content are
defined.

As regards td@
assessment, the
relevant
framework is still
under
formulation.

There are no
particular
training
programs for the
in-service
teachers. There is
an effort for
starting
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towards their
pupils’
mathematical
errors.
Educational
Research anc
Evaluation,
6(1), 24-58.

his/her own tests
without any
collaboration

with the rest
maths teacher
that teach in the
same grade.

A final exam is
done at the en
of each schoo
year. The test i
developed by the
school, with the
collaboration of
the mathematic
teachers tha
teach in the sam
grades.

A final report is
given to the
students,

including the
marks of the twg
semesters  an
the score they ge
in the final exam

developing
relevant material
and training
programs for the
mathematics
teachers of all
educational
levels.

The focus will be
on ongoing and
formative

assessment.
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Swiss

Start Swiss
(Canton of Ticino)
studies on the
evaluation:

Allal, L. (1988).
Vers un
élargissement de |
pédagogie de la
maitrise :
processus de
régulation
interactive,
rétroactive et
proactive. In
M.Huberman

( Ed.), Assurer la
réussite des
apprentissages
scolaires ? Les
propostions de la
pédagogie de
maitrise (pp.86-
126). Neuchétel :
Delachaux et
Niestlé.

Bélair L.M.

Division of School -
Office of the
teaching medium -
Training Plan of
middle school—
2000

"The complexity of
the assessment act
has led in recent
years to distinguish
at least three basic
types of assessment
which correspond to
functions:

formative assessme
(...) , summative
assessment (...) ,
assessment
certification (...)"

(pag. 17).

The students
assessment in
middle school -
2003 - edited by
Edo Dozio
(http://www4.ti.ch/d

ecs/ds/cdc/scuolade

Division of School -
Office of the
teaching medium -
Training Plan of
middle school—
2000

“Deal with the issue
of assessment of
learning on a new
basis . The problem
of teaching

is known to be
central to any
assessment school.
Teachers know whai
assessment practice
affect the entire
didactic and
educational activity
and therefore
reiterate the need to
tackle the problem
on a new basis ,
consistent with the
perspectives of the
Training Plan"
(UIM, 2000).

CONTEXT
'"70-'80-"90:

As was the case in
Italy , even in Ticino
is difficult to bring a
culture of evaluation
in schools and there
is a strong resistanc
to the concept of
formative
assessment,
especiallyin
mathematics. In
particular, the
practice of formative
assessment in in-
service training is
almost non-existent.

At present, we are
delving into studies
on the topics of
system assessment
and national test$n
Switzerland the
discussion is vibrant
and connected with
the harmonization

process involving thé

During the Master
course planned for
future teachers of
mathematics at the
middle school is
treated the topic of
formative assessme
is in the form of the
Laboratory of
mathematics
education in both
theoretical courses ¢
science education.

In particular, in the
second year of the
Master course for
prospective teachers
of middle school
there is a module of
Education entitled:
"Assessment" of 2
ECTS.

Plan of Study is
reported: "In this
course a large groug
are presented the
theoretical basis

—h

underlying the more
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(1999).
L’évaluation dans
I'école. Nouvelles
pratiques.Paris:
ESF.

Bonniol, J.J., Vial
M. (1997).Les
modéles en
évaluation Textes
fondateurs avec
commentaires.
Bruxelles:

De Boeck.

Vertecchi B.
(1995).Decisione
didattica e
valutazione
Firenze: La nuova
Italia.

More recent
references to FA:

Vertecchi B.
(2002),Manuale
della valutazione.
Analisi degli

s/riforma3/assi-
tematici/valutazione

-degli-allievi/
Reform 3 of the
middle school.

This report in the
first part presented g
budget for the
situation in
Switzerland, some
reflections on the
functions of
assessment and
highlighted the close
connections betweel
design teaching and
assessment; in the
second part
illustrated learning
experience ,
conducted in two
locations of middle
school, aimed at
assessment skills.

Reform 3 of the
middle school.

A glossary is where
you find the item :

* Formative

"The complexity of
the assessment act
has led in recent
years to distinguish
at least three basic
types of assessment
which correspond to
functions:

* Formative
assessment
observation and
continuous
monitoring by the
teacher during

the didactic itinerary
and self-assessment
by the student.
Formative
assessment serves
the student to be
aware of their
progress and their
own weaknesses , th
teacher for

provide the students
with the necessary
directions for
improvement and to
correct its

learning path.

summative

several cantons in
Switzerland, and tha
concerns the
compulsory school
(HarmoS Concordat
of 14 June 2007,
http://www.edk.ch/d
yn/23222.phjp From
this point of view in
2011 were defined
fundamental
competencies in
mathematics. These
fundamental
competencies are th
first national training
standards for
compulsory
education and
represent an
important
contribution to the
harmonization of the
objectives of the
stages of training at
the national level.

- theTicino since
2010 a project with
the aim of producing

recent reflections on
the assessment and
differentiation. More
specifically, the
student will be
confronted with
various forms of

assessment including

formative
assessment,
summative, the
formal and informal
assessment. Also
will learn how to
relate to theoretical
frameworks that
motivate the use of 3
differentiated

pedagogy. "

1
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apprendimenti e

dei contesti
Milano, Angeli.
Domenici G.
(2007). Manuale

della valutazione
scolastica Roma:
Editori Laterza.

In maths:

Fandifio Pinilla
M.l. (2002).
Curricolo e
valutazione in
matematica
Bologna, Pitagora.

assessment formatiy
observation.

Its function is to
improve , guide and
control the learning
process , the
behavior of the
student and of the
teacher in the
perspective mastery
of the learning
objectives.

It has an intention of]
training, overcoming
obstacles,
individualized help ,
but also of mirror for
the teacher who can
see the effects of hig
actions:

- is an integral part
of the process of
teaching / learning;
- errors are moment
not to be avoided in
a learning process;
- implies that there ig
a phase adjustment
or remediation to
"gaps " recorded,;

- is linked to a

assessment (..gnd
assessment
certification (...) “.

(p. 17)

The documents in
support of the
Reformation 3

(http://wwwd4.ti.ch/d
ecs/ds/cdc/scuolade
s/riforma3/assi-
tematici/valutazione
-degli-allievi/)
shows the following
aspects :

Formative
assessment , which
should be integrated
in the process of
teaching-learning ,
training consists of
observation,

from the self-
learning by

part of the student ,
and finally by the
procedures
regulation and
differentiation
activities. It should
be criterial , that is

and administering a
standardized test
(Woolfolk, 2007) to
evaluate
mathematical
competencies in the
fourth class of
primary school has
been running.

As regards the
external assessment
in Ticino requiring
testing Cantonal

system in the secon(
and fourth class of
the middle school.

The themes of the
role of evaluation in
school and the
importance of
reaching
individualization of
teaching are the
subject of discussior]
for years but still do
not see a real sprea(
in practice.
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pedagogy of succes

based on criteria
explicit recognition
and verification
useful for summative
assessment. A plan
training sets of skills
should include
criteria to determine
whether these skills
are acquired.

In this framework ,
for the assessment
students would be
expected moments (

* formative
observation
(formative
assessment)

during the teaching -
learning

in order to know the
progression
acquisition
objectives and to
correct eventually
the didactic trail,

* self-assessment by,
the student of his

learning in relation

- New study plan of
compulsory school
for the first time in
continuity from 3 to
15 years has seen th
need to deal with the
issue of assessment
for all three grade
levels.

THE FUNCTIONS
(AIMS) OF THE
ASSESSMENT

The assessment is
used to assign grade
to the students. At
the end of the
semester, the
teachers compute
those grades' averag
for the final
evaluation.

WHICH
PROCEDURES?

Most used procedurs
and connected risks

Asis foundin Italy,
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to the objectives or
skills laid down ;

e summative
assessment occurs
during the cycle , the
objectives on time
and / or expertise in
situations significant
integration;

* at the end of each
cycle, certification
assessment with
communication to
the family of the
achievement of the
skills provided by
the training Plan.

For certification
could be used

also different way
from the usual mode
of scale grades. It
could be done by
means of :

* Write comments
which explain the
student’s situation in
relation to the
assessment criteria

defined;

in Switzerland
(Canton Ticinojt is
noted

Use of traditional
assessment tests.

Difficulties in the
use of structured
tests.

Use ofstructured
formsand materials
readyto build
structured
assessment tests.

The schools have
strong difficulties in
the construction of
tests to assess
internal reliability
(due to lack of
specific skills of
teachers)

Lack of capacity to
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* scales of skills sucl
as those used in
international
research (levels of
skill used by the
Council of Europe
for languages or for
international projects
type PISA);

» Dossier or
Portfolio. Mode that
are not in use.

Division of School -
Office teaching
medium 10 thesis
on the assessment
of the students -
Reform 3 SM
February 2004

Ten theses that
should

constitute the
reference point to
guide the practices ¢
assessment of
students in middle
school.

Among these ten are
below the main
thesis for our topic:

read the results of th
OECD and Cantona
surveys, in order to
identify the ways to
improve teaching.

The teachers are
placed , often only in
their underwear ,
many questions on
how to use in the
assessment of
students; difficult ,
however, is the
comparison and
research sharing
between colleagues
and more generally
in the school .

It was followed by
some specific
projects in some
schools linked to the
reform 3 of the
middle school. The
projects were
targeted on three
pillars , between
which there was the
assessment of the
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THESIS 2

To engage students
and motivate them tgq
learn, it is
appropriate that they,
know the
expectations that the
school and the
teachers have
towards them on the
various activities of
learning. The
objectives are then
explained and
communicated
regularly to students
The middle school
aims to promote the
habit to explain and
to communicate the
formative intentions
to the students.

THESIS 3
Formative
assessment
accompanies the pa
of acquiring the
skills below form of

observation of the

students. The
implementation of
these axes has beer
linked to a reduced
number of teachers
of institutions.

The initiatives also
interesting and
commendable that
are carried out in
limited areas (groups
class , for example .
leave traces in the
skills of teachers
involved but not
extend to others. Th
risk is that the
experience is lost
and must be
reinvented by others
in the following
years .

A formative

assessment make
sense if it is followeo
by a remediation, ie
by adjustment of the
student learning and
/ or teacher teaching
based on the
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learning process. It's
then integrated into
the normal teaching
practices . The
assessment is thus &
tool of control
learning that
contributes to the
improvement of the
education of the
student.

The school aims to
promote the
formative
observation and to
postpone the
summative
assessment at the e
of a learning unit .

THESIS 4
The differentiation of
the teaching is an
inevitable
consequence of the
differences

existing among
students in acquiring
targets. It takes plac
mainly in the
classroom to

information gathered
from the same
teacher and / or from
the student self-
assessment, but this
practice is not
widespread .

The differentiated
teaching is a way to
facilitate the
adjustment and
calibration of the
intervention on the
characteristics ,
interests and rhythm
of the students. To
make this possible is
needed a definition
and a clear analysis
of the pedagogical
objectives targeted ,
as well as a
sensitivity to the
processes of
knowledge
construction of
students (operation,
strategies , possible
errors , ...). This
didactic attention is
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work of the teacher
of the discipline and
can result in either a
change in didactic
itinerary in

class , either a
change of objectives
The middle school
aims to develop
differentiated
teaching practices .

THESIS 5
Students should lear,
to self-regulate their
learning and their
school behavior as g
function of regular
appraisals carried ol
with the teacher: thig
is for them to
discover through
these exchanges, th
expectations of the
school against them
and improve
procedures to help
meet them.

The middle school
aims to promote the

practice of self-

not widespread.
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assessment of
students.

THESIS 6

The distinguishing
feature of students i
compulsory school ig
not a priority. The
sommative
assessment occurs :
the end of a unit of
teaching in relation
to

objectives. It is
primarily criterial
and gives rise to a
comment in relation
with the parameters
set.

THESIS 8

Should try to
experiment with
other forms of
communication of
the assessment usin
the verbal
description of
learning in relation
to the established

criteria, student self-
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assessment and the
use of other tools
that collect
performance
considered

the most significant
of the learning
process .

The middle school
aims to encourage
experimentation with
other forms of
communication of
the assessment,
alternatives to the
usual ones .

THESIS 9

For teachers it is
important to have
reference materials
on the levels of
competence to reach
with the students in
order to better adjus
their teaching.

The middle school
aims at providing
teachers' references
and useful tools for

the collection of
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information on the
level of competence
of the students in
relation to cantonal
school population.

France

Netherlan
d

SOS: Our partners from Franceand Netherlandsneed to complete this table.
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PART B

TEACHERS’ AND STUDENTS’ BELIEFS AND CONCEPTIONS OF
ASSESSMENT IN MATHEMATICS

1. DEFINITIONS OF BELIEFS AND CONCEPTIONS

As it comes from the literature, there are variopsions concerning the notion
of “beliefs”. According to Goldin (1999), a belighay be “the multiply encoded
cognitive configuration to which the holder attriiési a high value, including
associated warrants”. Cooney (1999), asserts thatief is “a cluster of dispositions
to do various things under various circumstancesiich leads to the acceptance that
“different circumstances may evoke different clustef beliefs” (Presmeg 1988). It is
widely accepted that beliefs are the individualergmnal cognitions, theories and
conceptions that one forms for subjective reas®hsir nature is partly logical and
partly emotional. According to Mc Leod (1992) “ledg are largely cognitive in
nature and are developed over a long period of”tinme addition, “beliefs are a
multifaceted construct, which can be described rassosubjective understandings,
premises, or propositions about the world” (Phili@007, p. 259). Beliefs are the
meanings connected to psychological objects or qnena and are an
environmentally contingent and culturally definethd through which sense is made
of events, people, and interactions (Pratt, 19%2pkad & Bond, 1994).

Many researchers use attitudes as a term, whicludes beliefs about
mathematics and about self. Mc Leod (1992) acdbatisattitudes “refer to affective
responses that involve positive or negative feslimf moderate intensity and
reasonable stability”; they may appear as a resfuthe automation “of a repeated
emotional reaction to mathematics” or of “the asmignt of an already existing
attitude to a new but related task”. According tanHula (2002) “attitude is not seen
as a unitary psychological construct but as a cayegf behavior that is produced by
different evaluative processes. Students may espidgng or disliking of
mathematics because of emotions, expectationsloesa Hanulla (2002) declared
that attitudes can change under appropriate ciramoss.

However, to address the varying terminology abautvWedge, beliefs, belief
systems, and belief clusters more efficiently, Tpeon (1992) invoked conceptions
“as a more general mental structure, encompassihgfshemeanings, concepts,
propositions, rules, mental images, preferencestfamlike” (p. 130)

A “conception” is a mental construction or repraaéion of reality (Kelly, 1991),
communicated in language or metaphors (Lakoff &n3om, 2003) and which
explains complex and difficult categories of expede (White, 1994) such as
assessment. Thompson (1992) invoked concepti@ss a more general mental
structure, encompassing beliefs, meanings, concgptpositions, rules, mental
images, preferences, and the like” (p. 130). Funtloee, conceptions represent
different categories of ideas held by teachers rukhtheir descriptions of how
educational things are experienced (Pratt, 1992j)us] conceptions act as a
framework though which a teacher views, interpegtd interacts with the teaching
environment (Marton, 1981).

“Conceptions” is the term used to describe the azganframework by which an
individual understands, responds to, and interadts a phenomenon. The structure

49



of teachers' conceptions is not uniform and simibley appear to be multifaceted and
interconnected. (Brown, 2004)

The major premise of the improvement conceptiothéd assessment improves
students’ own learning and the quality of teachififpis improvement has two
important caveats:

» assessment must describe or diagnose the natwteiddnt performance
and

» the information must be a valid, reliable, and aatal description of
student performance.

A second conception of assessment is that assessarebe used to account for
a teacher’s, a school’s, or even a system useciétyts resources. The premise of the
third conception of assessment is that studenth@ce individually accountable for
their learning through assessment. The premisehef final conception is that
assessment, usually understood as a formal, oeghpirocess of evaluating student
performance, has no legitimate place.

2. THE IMPORTANCE OF RESEARCH IN TEACHERS' CONCEPTIONS
OF ASSESSMENT

The study of teachers' conceptions of assessmempisrtant because evidence
exists that teachers' conceptions of teachingniegy and curricula influence strongly
how they teach and what students learn or achiéhenipson, 1992; Calderhead,
1996). Indeed, teachers' beliefs about studenicselfidence, morale, creativity, and
work are“closely linked to one's choice of evaluation teghes” (Asch, 1976, p.
18). Tittle (1994), proposed that teachefsonstruct schemas or integrate
representations from assessments into existing svieivthe self, of teaching and
learning, and of the curriculum, broadly constru¢d’ 151). From their survey of
elementary school teachers, Cizek et al., (199yeat that, based on the highly
individualistic nature of assessment practices,ynt@achers seem to have assessment
policies based on their idiosyncratic values anaceptions of teaching. In a study of
high school English classes, Kahn (2000) has arthetdeachers used a wide variety
of seemingly conflicting assessment types becéwesedclectically held and practised
transmission-oriented and constructivist modelseathing and learning. And yet, as
individualistic as conceptions may appear, it canaogued they are socially and
culturally shared cognitive configurations or pher@ma (van den Berg, 2002).

3. TEACHERS’ BELIEFS ABOUT MATHEMATICS

Scholars and teacher educators agree that, apantknowledge of the subject
and its teaching, teachers’ beliefs about andudi## toward mathematics and its
teaching and learning are consequential for teathmstructional approaches
(Philipp, 2007).

Teachers' beliefs are organized into systems whrersome beliefs are more
central or primary while others are peripherallpkéd to those central beliefs
(Pajares, 1992; Thompson, 1992). A wide varietfaafjuage has been used to refer
to teachers' beliefs, includiriteachers' subjectively reasonable beliefs” (Hanoiatu
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& Yarger, 1981),‘untested assumptions” (Calderhead, 1996),“anglicit theories”
(Clark & Peterson, 1986).

Teachers have various beliefs: about themselveteashers and learners of
mathematics; about the manner in which knowledgeceuired, about the nature of
the discipline of mathematics, and about intermal axternal factors that affect the
learning of mathematics.

Educationalists have attempted to systematize anefnark for teachers’
mathematical belief systems into smaller sub—-systeviost authors agree with a
system mainly consisting of beliefs about (a) wmaathematics is, (b) how
mathematics teaching and learning actually ocand,(c) how mathematics teaching
and learning should occur ideally (Ernest, 1989prpson, 1991). Certainly, the
range of teachers’ mathematical beliefs is vastesisuch a list would include all
teachers’ thoughts on personal efficacy, computeas;ulators, assessment, group
work, perceptions of school culture, particulartinstional strategies, textbooks,
students’ characteristics, and attributional theamong others. (Handal B., 2003).

Ernest (1989), suggests that a teacher’s beligésytas three components; the
teacher’s conception of the nature of mathematsca aubject for study (M), of the
nature of mathematics teaching (T) and of the m®a# learning mathematics (L).
Askew et al. (1997) characterized the orientatiohteachers towards each of these
components as transmission (T), discovery (D) omeationist (C). These categories
are ‘ideal types’ and an individual teacher’s cqtmas of mathematics, teaching and
learning may combine elements of each of them, exeere they appear to conflict.

In addition, there is a discrimination of belieés epistemological beliefs about
mathematics and efficacy beliefs about teaching hemagtics. Teachers’
epistemological beliefs pertain to the nature afledge and learning. Ernest (1989)
proposed that teachers’ epistemological beliefslbstered in three categories, which
correspond to three different perspectives. Thet fpperspective, the Platonic,
considers mathematics as an a priori static unifiedy of knowledge, which exists
out there and waits to be discovered. The secomsbeetive, the instrumentalist,
regards mathematics as an organized set of insttsm@@.g., rules, operations,
algorithms), and hence, can be linked to a forrhalesn of mathematics. Finally, the
experimental view regards mathematics as a dynamiccontinually evolving field
of human creation, the results of which are opemvsion.

However, several studies suggest that teacherstezpological beliefs are crucial
to teaching, because they influence teacher-studtaractions (Buehl, Alexander, &
Murphy, 2002). For example, teachers who tend tsicler mathematics a static body
of knowledge to be learned — the Platonic and iseumentalist perspectives — may
be more inclined to adopt approaches that emphdsikgractice and memorization.

As regards self-efficacy, Bandura (1997) defindbeféicacy as one’s perceived
ability to plan and execute tasks to achieve smegibals. Within the context of his
theory, teacher efficacy beliefs are viewed as lassuof the general construct of
efficacy beliefs, and are related to the extentvtoch teachers view themselves as
capable of affecting student learning. Some rebeascdistinguish between personal
teacher efficacy beliefs, which reflect the dege&vhich a teacher considers herself
or himself capable of affecting student learninjlevgeneral teacher efficacy beliefs
refer to a teacher’s judgment about the abilityeafchers in general to affect student
learning (Tschannen-Moran, Hoy, & Hoy, 1998).

51



Several studies have shown that teachers with bfgbacy beliefs are more
willing to adopt innovations, more open to studelgas, and less concerned about
student erring (Gordon, Lim, McKinnon, & Nkala, B)9In contrast, teachers with
low efficacy beliefs underestimate their capacuyirtfluence student learning and
teach mathematics “by telling” (Lin & Gorrell, 2001Teacher efficacy beliefs are
also positively correlated with student motivati@oodak & Podell, 1996) and
performance (Ross, 1992).

According to Pajares (2008) “self-efficacy shouldt ibe confused with self-
concept, which as a broader evaluation of one’§ sflen accompanied by the
judgments of worth or esteem that typically chapersuch self-views” (p. 114).
Self-efficacy beliefs refer to matters related te's capability and revolve around
guestions of “can”, whereas self-concept belieferreo matters related to being and
reflect questions of “feel”. Academic self-conceptreferred as self-perceptions of
ability, which affects students’ effort, persistencanxiety (Pajares, 1996), and
indirectly their performance. Self-concept includediefs of self-worth associated
with one’s perceived competence (Pajares & MillE994). Besides an individual
impression, students could develop their academifecencept externally through a
comparison with their classmates (Wang, 2007). Reofno believe that they are
capable of performing academic tasks use more tegnand metacognitive
strategies, and, regardless of previous achieveroerdability, they work harder,
persist longer, and persevere in the face of adyer$eople with strong sense of
efficacy approach difficult tasks as challengedd¢omastered rather than as treats to
be avoided. They have greater intrinsic interesaativities and they set themselves
challenging goals and maintain strong commitmernltéon (Pajares, 2008).

These beliefs act as a filter through which teazheake their decisions rather
than just relying on their pedagogical knowledgecarriculum guidelines (Clark &
Peterson, 1986). In fact, these beliefs appeae twolgent enough to either facilitate or
slow down educational reform, whichever is the d&tsndal & Herrington, 1993, in
press).

Theoretical conceptualizations of teachers’ mathmaabeliefs show that the
range of these beliefs can be expressed in muliiphensions (Ernest, 1991). Ernest
(1991), for example, outlined a developmental segee of five different
mathematics-related belief systems that are hyptbéeé to be found amongst
teachers: authoritarian, utilitarian, mathematiaiteeed, progressive, and socially
aware. Ernest’s contribution showed that it is pmesto relate these attitudinal
representations to conceptions on the theory ohemahtics, learning mathematics,
teaching mathematics, and assessment in mathemagiesell as identifying beliefs
on the aims of mathematics education.

However, there are several views about how teacheathematical beliefs
originate. In part, teachers acquire these belsgimbiotically from their former
mathematics school teachers after sitting and slmgclassroom lessons for literally
thousands of hours throughout their past schoofDagrroll, 1995). This process
parallels in many respects the apprenticeship stiylearning that takes place while
learning a trade.

Pajares (1992) points out that the origins of tee£hconceptions is their own
experience as students of assessment; if that ierper is largely one of
accountability and irrelevance then it is likelyathsome teacher trainees and
practicing teachers will have conceptions that rtedat developed.
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In the schooling process, students not only learmemnt-based knowledge but
also instructional strategies as well as otheratigpns. By the time the aspirant is
admitted to a teacher education program, thesefbedbout how to teach and learn
are deeply embedded in the individual, and vergroétre reinforced by the traditional
nature of some teacher education institutions whiely not have positive effects on
pre-service teachers’ mathematical beliefs (McGir&iParker, 2001).

Moreover, the everyday constraints under which heesc work often lead to
inconsistencies between what they say they behedewhat they do in practice.

Teachers may hold isolated ‘clusters of beliefsittiapply only in particular
situations (Wilson and Cooney, 2002). Recent refesnggests that teacher’ beliefs
about their subjects and approaches to teachingclasely related to classroom
practice. Teachers’ beliefs influence the likelidaaf their implementing changes in
the classroom (Thompson, 1992), and changes ihiteapractice commonly reflect
changes in belief structures (Cooney & Shealy, 199he relationship between
teachers’ beliefs and classroom practice is dynamtic each influencing the other.
Some research indicates that teachers’ practicesslaaped by their beliefs about
mathematics and the nature of teaching and lea(f@gandez, 1997).

Studies on the relationship between pedagogicaiefbeland instructional
behaviour have reported different degrees of ctersty (Thompson, 1992). While
the nature of this relationship seems to be di@lglcih nature (Wood et al., 1991) it is
not clear whether beliefs influence practice orcpca influences beliefs (McGalliard,
1983). It is in fact a complex relationship (Thomps1992) where many mediating
factors determine the direction and magnitude efrétationship.

Brown and Rose (1995) conducted an interview studtyh 10 elementary
mathematics teachers in order to determine theiorttical orientations. Teachers’
responses showed a varied range of theories odfitepand learning mathematics.
Teachers also said that these orientations inflegtizeir instructional behaviour. The
analysis of data revealed that teachers do noteimgnt fully their ideal conceptions
of mathematics education because of perceived ymeedsom parents and school
administrators to implement traditional teachingh& identified mediating factors
were the need for more preparation time to satieBtructional and curricular
demands, and the challenges of mixed ability ckasse

Raymond (1993) investigated beliefs and practidesi>obeginning elementary
mathematics teachers and found diverse degreesomdistency. Two teachers
displayed a high degree of correspondence betwelef nd practice, two teachers
showed a moderate level, while the other two showdow level. Reasons for the
inconsistencies were found to be lack of resourties limitations, discipline, and
pressure to conform to standardized testing. Thhoawconcluded that there is a
dialectical relationship between beliefs and practiAccording to the researcher,
teachers’ mathematical beliefs influenced theircpca more than their instructional
practices influence their mathematical beliefs. Tésearcher also found that previous
school experiences, teachers’ current practice, angortantly, teacher education
courses also influence teachers’ mathematical fselieeachers also identified their
own mathematical beliefs, students’ abilities, thaticular topic to be taught, the
school culture, as well as the mathematics cummouas factors that influenced their
instructional practice.
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Teacher’s resistance to adopting new approach#witeaching of mathematics
may be part of a defense mechanism that teachep talavoid changes in their own
mental structures (Clarke, 1997) because “chandpeflefs causes feelings of
discomfort, disbelief, distrust, and frustratiorAnderson & Piazza, 1996, p. 53).
Orton (1991) stated that it is not easy to chanimg-cherished mathematical belief
since this belief proved before to be rewarding amséful to the teacher in the
performance of his or her professional duties. Harrhore, changing a particular
belief implies a re-structuring of the whole netiwarf one’s belief system, a feeling
that might cause anxiety and emotional pain (Rakeh@68).

As regards teachers’ conceptions, Pajares (1998)angued that they are a
product of their educational experiences as stedeniggesting strongly that similar
conceptions might be found in both teachers andiesiis. Research into the
conceptions teachers have about the purposes egsmsent has identified four major
purposes: that is, (a) assessment improves teadmdglearning, (b) assessment
makes students accountable for learning, (c) asssgsmakes schools and teachers
accountable, and (d) assessment is irrelevantucagion (Brown 2002).

4. TEACHERS' BELIEFS ABOUT ASSESSMENT

There is a paucity of research on what teachernguveelabout the purpose of
assessment and how they use data they collectgdilmnassessment process, despite
the fact that much has been written about the p@apof assessment. The NCTM
Assessment Standards (1995) note four purposesomaping student growth,
improving instruction, recognizing accomplishmerasd modifying programs. Such
purposes have two foci — teachers and learnerskeGl&larke and Lovitt (1990)
claim that the major uses of assessment focus ree treas — teachers (to improve
instruction), students (to inform them on theiestyths and weaknesses), and parents
(so they can give support).

These three factors indicate that beliefs aboututes of assessment fall into
three main categories - to inform the teacher, itform the learners, and for
accountability purposes. The factors correspongetyoto the three focus areas
proposed by Clarke, Clarke and Lovitt (1990). Thet ffactor is essentially about
teachers evaluating their teaching, and refleatsldack and planning components,
corresponding to two of the purposes of assessstateéd in the NCTM Standards
(NCTM, 1995), namely, improving instruction and nfgohg programs. The second
factor supports the notion of assessment promostuglent growth, recognizing
accomplishments, and giving feedback on studetrengths and weaknesses.

According to Nisbet and Warren (2000), teachers lespe the use of
assessment to inform their teaching. Next, they assessment to inform students
about their learning, and lastly, they use assessifoe accountability purposes. In
regard to views of mathematics, neither the staigwv of mathematics nor the
mechanistic view of mathematics rated highly, hosvethe mechanistic view was
stronger than the static view. Regarding views e&ching mathematics, the
contemporary view rated more highly than the tradal view. Thirdly, with regard
to assessment, although it seems that teacherserierag consider assessment
important for evaluating their teaching and théirdents’ progress, one suspects that
the mathematics curriculum is assessment driven.
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Further, one wonders how much influence externdgiggsuch as parents have
on teachers’ beliefs about assessment practicetharzhoices teachers make on how
to assess learning.

Many teachers are content with conservative metbbdssessment because they
know that good results from rote teaching enhariesr timage. Consequently,
teachers are not pioneers in alternative strategfiemssessment. They believe that
their use of new models of assessment would iredigécational authorities, parents
and school heads to negatively assess the qudlityeo teaching (Gao, Du & Yu,
2006).

These factors contribute to teacher’'s complex amtradictory conceptions of
assessment. On the one hand, teachers know thatethent practices are detrimental
to their students’ learning, but on the other hahd, cost to bring about innovative
assessment strategies is too great because botbattigers and the students cannot
afford to perform poorly in competitive scholastichievement tests which emphasize
rote learning.

5. THE EFFECT OF TEACHERS’' CONCEPTIONS OF ASSESSMENT

Brown (2004) further argues that the various cohoap might interact with each
other and that these conceptions can lead to €iffgpractices, which are often in
tension with the original purposes.

All pedagogical acts, including teachers' perceytiand evaluations of student
behavior and performance (i.e., assessment), teeted by the conceptions teachers
have about many educational artifacts, such ashitegc learning, assessment,
curriculum, and teacher efficacy. It is criticalathsuch conceptions and the
relationships of those conceptions among and betweeh other are made explicit

and visible.
m
School
Improvement . »A ountability

Figure 2. Strength and inter-correlations of COlicbnceptions of assessment

In the figure above the thickness of the arrowswshahe degree of inter-
correlation of conceptions, while the solid lineglicate positive correlations and
dashed lines showing negative correlations. Aedénss from the figure, if teachers
think assessment is about Improvement then it ibkelp they will consider
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assessment as Irrelevant (r=2.69) and they aréy likebelieve that assessment is
connected to School Accountability (r=.58).

Teachers who conceive of assessment as Improvetaaded to have just
moderate likelihood of agreeing that assessmeaibasit Student Accountability (i.e.,
certifying student performance or achievement)sTthay be because of the impact of
student-centered philosophies or conceptions.

If teachers think assessment is about School Adebility, then they may or
may not believe that assessment is Irrelevantebilione is independent of belief in
the other. Teachers who believe in assessment lasolSAccountability are highly
likely to also conceive of assessment as a prooésStudent Accountability and
Improvement. This suggests a nexus of conceptiomsnd the idea that assessment
for school accountability may lead to a raisingediicational standards that will in
turn lead to improved ability of students to reeequalifications and recognition of
achievement.

When teachers think assessment is about StudewuAtability, it is moderately
likely they will also consider assessment to belévant, because it is bad for
students or inaccurate, such that they can safglgre it. It is possible that this
conception is related to strong student-centerexinieg beliefs or humanistic
curriculum or nurturing teaching beliefs. Teache#so conceive of assessment as
Student Accountability are likely to have only aakeelationship to Improvement. In
other words, assessment of students is likely ttrreéevant when it is connected to
Student Accountability but is more likely to be eptable if it is related to
Improvement of teaching and learning.

When assessment is considered Irrelevant, it islyilikely to be disconnected
from the goal or improving instruction or learninihis discontinuity may be driven
by a rejection of Student Accountability uses ofemsment, whereas it does not
appear to be related at all to the conception migugssessment to evaluate the quality
of schools or teachers.

6. STUDENTS' BELIEFS ABOUT MATHEMATICS AND ASSESSMENT

Over the last two decades the role of beliefs, el & the role of knowledge, in
cognitive processes has been recognised. In plarticiudents’ general beliefs about
the nature and acquisition of knowledge, namelgtepiological beliefs, have been
investigated regarding their influence on text coghpnsion and meta-
comprehension (Kardash & Howell, 2000), problemvisg) (Schraw, Dunkle, &
Bendixen, 1995), and conceptual change (Mason,)2@0dents’ beliefs have been
investigated not only as general convictions, dsb @s convictions about knowing
and learning in specific domains, including matheosa(De Corte & Op’t Eynde,
2002). Schoenfeld (1983) pointed out the existaice system of beliefs that drives
students’ behaviour when trying to solve mathemahtmroblems, since problem-
solving performance cannot be seen as purely degnite revealed that students’
beliefs about what is useful in learning maths@#ehe cognitive resources available
to them when learning in this domain, making a dapgrtion of stored information
inaccessible when the beliefs impede rather thaihtéde understanding.
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Garofalo (1989) pointed out different kinds of stots’ beliefs affecting
mathematical performance, for example:

» the difficulty of math’s problem is due to the siaad quantity of the
numbers

» all problems can be solved by performing one ardtical operation, in
rare cases two

» the operation to be performed is determined by kégwords of the
problem, usually introduced in the last sentence dhe question, thus it
is not necessary to read the whole text of thelpmb

» the decision to check what has been done depenti®wrmuch time is
available

Given that teachers’ beliefs, as reflected in thgmctice, influence students’
beliefs, it appears evident that pre- and in-senteacher training should include
activities aimed at making them manifest, and eragel teachers to analyze and
reflect on their own convictions about the diseipliand different ways in which it
can be approached in the classroom (Franke, Fen&@arpenter, 1997).

Consequently, teachers have a remarkable influencgudents’ construction of
their beliefs through the ways in which they prédée subject matter, the kinds of
task they set, assessment methods, proceduresitnd ¢Pehkonen, 1998).

Furthermore, students’ conceptions of assessmenbfaparticular importance
because assessment has a significant impact oqudlgy of learning (Ramsden
1997).

The research literature on students’ conceptiorssséssment is not vast, and is
largely focused on tertiary or higher educatiordsnis (Struyven et al. 2005). Review
of the empirical literature on students’ concepsianh the purposes of assessment has
identified four major purposes, some of which ca@ imatched to teachers’
conceptions of assessment. Students are reportednasiving of assessment as (a)
improving achievement, (b) a means for making thaotountable, (c) being
irrelevant, and (d) being enjoyable.

7. RESEARCH ON BELIEFS FOR ASSESSMENT

It have been shown that teaching conceptions doellcelated to measures of the
quality of student learning, so are modeled asi@rfting teaching approaches which
in turn affect student learning approaches andniegr outcomes. Teaching
approaches are strongly influenced by the undeaglpigliefs of the teacher. (Kember,
1997, p. 255) How teachers conceptualize teachitilyieinces their practice of
teaching. This also applies to conceptions of assest (Tittle, 1994; Brown, 2003 &
2004).

Watkins (1998) studied the assessment of univessitgients in Hong Kong. He
concluded the majority of respondents (151 Hong d<oniversity academics) felt
that they were the ones making assessment decisibost courses they were
teaching. (Watkins, 1998, p. 14)

The assessment methods that these academics civesenélf of them reported
using individual assignments, essay examinatiorstiues, group assignments, short
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answer gquestions, and tutorial participation) aeepdrooted in their beliefs that
tertiary education should achieve higher ordernieg@r outcomes such as critical
thinking, self-directed learning, and the abilityapply knowledge to novel situations.
(Watkins, 1998, p.16)

However, Watkins (1998) further points out thathalgh the link of conceptions
to practices is strong, it is still not enough dmiversity teachers to desire to influence
student learning by rewarding high order learningcomes. This is because over half
of those interviewed claimed to desire such anamu&but felt that they were unable
to achieve it. (Watkins, 1998, p. 17)

A research about Cypriot teachers’ conceptions ethous of teaching and
assessment in Mathematics (Kyriakides, 1997), ©ygeaachers, as a group, didn’t
reject the idea that assessment should be basedipls’ outcomes rather than on
process. Moreover, it cannot be claimed that thgrged with assessment of pupils'
attitudes to Mathematics. Also, a very substargateement among Cypriot teachers
was observed. It can be claimed that there wasecsns among teachers' opinions
about methods of teaching and assessment in Matitsma

In the same research, teachers were asked to wan& eight techniques of
assessment in Mathematics according to their apjptepess and their ease. The
results showed that Cypriot teachers agree amaagdlves in their ranking of the
relative appropriateness of each technique andagsee among themselves in their
ranking of the relative ease of each techniquaucBired observation and interview
were considered as the most appropriate methods.ofd question- and-answer is
the method considered as the next most appropN&thods in the middle range of
appropriateness are the extended written questiongijple choices questions and
direct written questions, which have mean ranksyvelose to 4.5. Finally,
unstructured observation was seen as the leaso@mde technique and sentence
completion as the next least appropriate. Intervéad structured observation were
considered as the most appropriate but the leagtteahniques. Likewise, the direct
written question and the unstructured observatierewegarded as one of the easiest
but least appropriate. However, oral question-amxlv&r was seen as the third most
appropriate and as the easiest method. It canguedithat, with one exception, there
is a negative correlation between the appropriagterend ease of techniques of
assessment.

As regards teachers’ perceptions of methods ofomipg assessment, the study
(Kyriakides, 1997) showed that the most importamatysvof improving assessment
were further training in techniques of assessmadtsanaller class size, whereas the
least important was the existence of another adulte classroom. The other way of
improving assessment which is differentiated frdhthee others is the one concerning
time free of class contact which was seen as ttenskleast important way.

Two significant implications emerged from the dada Cypriot teachers'
perceptions about the appropriateness and eabe eight techniques of assessment.
First, the ideological position in Cyprus is ledsat-cut than in England. Cypriot
teachers considered as more appropriate the teaw)igwhich operate under
controlled conditions. This might reflect the higldentralized educational system of
Cyprus and especially a perceived need to haveitiEnproof to show to parents and
inspectors. With the term tangible proof teacheesamt information gathered from
assessment, which can be easily understood, bytsaaad inspectors since numbers
can be used to represent pupils' attainment. Howedfie appropriateness of the
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techniques of assessment should be judged on titke ddi information they make
available to teachers.

Thus, if assessment policy emphasizes only writésts, it would neither find
ideological support among teachers nor improve sassent practice, but it would
provide the government with another way to contretriculum practice. Second,
there was an inverse relationship between assesst@eimniques seen as most
appropriate and those seen as most easy. Teaelgarsled interview and structured
observation as the most appropriate techniqueadtite least easy.

In summary, on the basis of the evidence, two amiehs are constructive to
effective learning and assessment in the profeaki@amd vocational education
context.

These are (i) an urge to change the belief andnpead of what counts as valid
assessment and (ii) the development of an “assesdorelearning” culture through
professional development and training.
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OUTCOMES OF THE ANALYSES OF QUANTITATIVE DATA

1. INTRODUCTION

The Analysis Report (Deliverable 2.2) is a repadluding the results of the survey
and directions for the pilot training courses aigto improve beliefs emerged in
survey. It actually contains the data collectedmfraghe submission of the 2
guestionnaires developed under the FAMT&L project:

1. Questionnaire for mathematics teachers’ conceptinsbeliefs on formative
assessment in mathematics teaching and learning.

2. Questionnaire for students’ conceptions and betiafformative assessment in
mathematics teaching and learning.

The above mentioned questionnaires contain statsntbat examine the teachers’
and students’ beliefs about the purpose and thefukemative assessment, but also
the practices used by teachers and students befmiag or after the assessment. The
analysis of the statements has been presentestatistical mode in order to facilitate
the reading of the data.

The data have been analyzed in order to extracd gmactice examples and
recommendations about the development of our trgimodel and to set directions
for the pilot training courses (WP4) aiming to irope teachers’ conceptions and
beliefs about formative assessment in mathematics.

This document, has been analyzed and discussedigdtine third meeting in
Amsterdam and it is the starting point for the izzdion of Deliverable...

2. METHODOLOGY

The methodology applied can be resumed in theviatig realization phases:

2.1.Phase 1: Development of the questionnaires

The formation of the research instruments wer¢ @ifsll based on the results of
the literature review, which conducted as a fitspf the project. An extensive study
of the relevant literature in the field of beliedad assessment in mathematics was
conducted, from European and American researchespecial emphasis was given
in the systematic previous work produced in Frasce Italy. The literature review
was performed in relation to two main axes.

The first axis was about collecting information fine concept of “beliefs” in
general and then to trace the reported teache’students’ educational beliefs.
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Particularly, this examination was related to resms the literature about the

definition of beliefs and conceptions, the impocdarof research in teachers’ and
students’ conceptions about assessment, the tesachea students’ beliefs about
mathematics assessment and the effect of teactmmseptions of assessment. It is
important to mention that regarding the studentucational beliefs, a limited

number of papers were found, especially in thedfied mathematics and science,
showing the gap in this research area. This rerigilights the contribution of our

research project in diminishing this gap, as ahemrtstep of our study is the
examination of the students’ beliefs regarding edéght aspects of teaching and
learning related to formative assessment in mathiesna

The second axis of the literature review concertiedprevious theoretical and
research studies about assessment in general amdatiice assessment in
mathematics. This review was performed for formingoherent knowledge mainly
about the different definitions of formative assesat, the main key elements of
formative assessment, various proposed and usedlsnimil formative assessment in
education and in particular in mathematics.

The results of the literature review were usedtierconstruction of the teachers’
guestionnaires for examining their beliefs abowd thfferent dimensions that are
involved in formative assessment. Different prefiary axes of investigation were
determined and the various authors’ opinions cgaesh results were collected, which
were then transformed to statements to be usdekiquestionnaires. During the study
of the existing literature, previously relevanteagh instruments were also traced,
parts of which functioned as examples for the fdaromaof our statements. The
different statements were then grouped accordingutopreliminary research axes.
For the questions that could not be grouped inpileelefined axes, additional axes
were included.

After coming to a complete set of research axeduding a large number of
guestions in each axis, the questionnaires were teanll the partners of the project
for content validation. The comments from the pandnvere presented and discussed
in the kick-off meeting of the project. After thesdussion of the comments, each axis
of the questionnaires was further elaborated bydifferent groups formed by the
participants of the meeting. All the groups’ sudmges about each axis were
collected by the leaders of the particular worklka@e of the project (University of
Cyprus), who then performed all the agreed comastion the questionnaires. In
particular, different axes were merged and somestoures were decided to be
eliminated, in order to reduce the extent of thesgionnaires.

The corrected versions of the questionnaires wemd 0 all the partners for revision.

The different partners’ suggestions were discussexlir second virtual meeting, in

which the final decisions about the constructioringf questionnaire were taken. The
guestionnaires were once again revised by the lgailehe work package and were
send to all the partners for approval. After thmalfization of the questionnaires, each
partner was responsible for their translation ire televant language and its
administration.
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2.2.Phase 2: Identification of the target group and stategy for reaching the

identified target

There was not possibility for following a randondzeampling procedure. In fact, the
teachers participated voluntarily in the researglceampleting the questionnaire and
by allowing the researchers to use some of thachieag time for administering the
respective questionnaires to their students.

The sample of our study is presented in the folhgtable (Table 1).

Table 1

The participants of the study for each country

CYPRUS ITALY

SWISS FRANCE NETHERLANDS

STUDENTS Grade

108
(N=1649)
Grade
5 72
Grade
3 128
Grade
4 -
No
answer
Total 308
TEACHERS
65
(N=201)

247

139

74

460

39

72

67

78
49
17

57

340

69

17 43
63 152
113
27
105
21
7 47
134 460
21 7

The following table (Table 2) summarizes some aold#l information about the
teachers’ demographics. In fact, information abthé participants’ gender, age,
education and teaching experience is provided.
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Table 2

Demographics of the participants of the study fachecountry

TEACHERS CYPRUS ITALY SWISS FRANCE NETHERLANDS

Gender Male 19 7 33 6 3
Female 42 25 36 6 4
No 4 7 0 10 0
answer

Age 20-30 11 1 9 4 -
3140 30 7 24 6 -
4150 14 11 18 2 -
5160 9 9 14 0 -
above 0 4 4 0 -
60
No 1 7 0 9 -
answer

Education Diploma 62 4 17 -
Bachelor 62 28 34 8 2
Master 40 3 26 8 3
Other 62 8 7 1 3

Teaching 0-10 23 13 42 10 4

experience
11-20 31 7 12 1 1
21-30 7 4 7 0 0
above 2 8 8 0 2
30
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No 2 7 0 10 0
answer

2.3.Phase 3: Promotion of the questionnaire

The teachers’ questionnaire was administered toelowecondary schools
mathematics teachers. In Cyprus the questionnaiees administered to the teachers
by the researchers. The teachers completed théi@uesres not within school time,
so duration for completing the questionnaires wais defined. For the rest of the
countries the questionnaires were completed byehaehers in an electronic version.

Country Link — teachers’ | Link - students’ | Period of
guestionnaire guestionnaire administration
Swiss http://survey.edu.unibo.if http://survey.edu.unibo.it June 2014

/index.php/survey/indexP/index.php/survey/index
sid=427761&lang=en sid=698937&lang=en

Italy http://survey.edu.unibo.it

/index.php/survey/index
sid/698725/newtest/Y/la

ngfit

France http://limesurvey.teched| http://limesurvey.teched| February and
ulab.fr/index.php/admin/ ulab.fr/index.php/admin/ March 2015
survey/salview/surveyid| survey/sal/view/surveyid

685269 911818
Netherland February and
S March 2015
Cyprus O O May and

October 2014

2.4.Phase 4: Codification of statements of the questioaires

The statements in each questionnaire were codidtedrding to the way they were
grouped, based on the research axes defined ddhegdevelopment of the
guestionnaires.

The codification appears in the questionnairesvgeio which each variable appears
next to each question or statement. First, thethascodification about the students’
guestionnaire and then the codification about élaehers’ questionnaire is presented.
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CODIFICATION OF THE QUESTIONNAIRE ABOUT
STUDENTS’ BELIEFS ABOUT ASSESSMENT IN MATHEMATICS

CODES QUESTIONS CODIFICATION COLOUR
P — Purpose: 1-10 P1 - P10 BLUE
T — Techniques | Part B/ Part C: Questiong T1-T19 / T1B | RED

11-17 —T19B
R — Results 18-23 R1 - R6 GREEN
S — Stakeholders 24 — 44 S1-S21 ORANGE
PART A

Circle the proper choice for you or complete thdléoving questions.

2. Gender: a) Male- 0 b) Female 1
3.Grade: ...

4.School: ...............

PART B

A. How important do you think are the following mebdds of assessment in
math? Put in order of importance the following matds for your assessment
in mathematics.

***Note: The number 4 represents the highestgree of importance.

B. Put a v'next to the items that represent your math teacienethod(s) of

assessing you (you may choice more than one option)

B
A 1=v
O=nothing
Tla| la. Test with Completion tasks 11 2| 3| 4| T1laB
T1b| 1b. Test with Multiple choice tasks 1| 2| 3| 4| T1bB
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Tlc | 1c. Test with True — False tasks 11 21 3| 4| TlcB
T1d | 1d. Test with Matching tasks 11 2| 3| 4| T1dB
Tle | le. Test with Closed-ended tasks 11 2| 3| 4| TleB
T1f | 1f. Test with Open-ended tasks 11 21 3| 4| T1B
T2 | 2. Patrticipation in class 11 2| 3| 4| T2B
T3 | 3. Portfolio 11 21 3| 4| T3B
T4 | 4. Homework 11 2| 3| 4| T4B
T5 | 5. Project 11 2| 3| 4| T5B
T6 | 6. Presentation of works, reports etc 11 2| 3| 4| T6B
T7 | 7. Peer-Feedback 11 2| 3| 4|T7B
T8 | 8. Self- assessment 11 2| 3| 4| T8B
T9 | 9. Individual interviews 11 21 3| 4| T9B
T10| 10. Individual activities 11 2| 3| 4| T10B
T11| 11. Group activities 11 2| 3| 4| T11B
T12 | 12. Other (Write down exactly the assessment1l| 2| 3| 4| T12B
method that your teacher uses):

PART C

Express your opinion about the following statemenlyy circling the proper number
in the scale (from 1=never to 4=often).

0
£
= >
z | & E | O
N
P1 1. Assessment helps me identifying my good sHIIs1 5 3 4
in math.
P2 2. Assessment does not help me facing my 5 3 4

difficulties on a mathematical subject.

P3 3. The grades that | receive on a math test capnot
show if | have understood the mathematical 2 3 4
subjects | have been taught.
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P4 4. Some assessments serve to verify only what |
have understood on a mathematical subject|arid 4
not for our grade report.

P5 5. When feedback is continuous | feel | have a
foundation that helps me to understand what|l 1 4
am learning in math.

P6 6. Assessment in math provokes me anxiety. 1 4

P7 7. | feel more confidence about myself when I
have more frequent feedback about my progresk 4
in a mathematic subject.

P8 8. Assessment information motivates me to sei 4
new goals in learning math.

P9 9. When | am not satisfied about the grades that |
have received for my working in math, | have tol 4
try harder.

P10 | 10.The grades and the reports in math do not f)l’Cf 4
me to work when | don’t want to do.

11. My teacher assesses our skills and knowledge:

T13a|« before the instruction of each mathematic 1 4
concept.

T13b |« during the instruction of each mathematic 1 4
concept.

T13c |« after the instruction of each mathematic 1 4
concept.

T14 | 12.After an assessment, my teacher deve|ops
mathematical tasks which will help me to facel 4
my difficulties in a mathematical subject.

T15 | 13.For improving students who fail In
mathematics, the teacher explains agaip & 4
mathematical topic.

T16 | 14.0n my corrected works in math, my teacher
makes comments that tell me what | have dopel 4
well.

T17 | 15.The teacher has not any time to explain me Whalt 4
| don’t understand.

T18 | 16.After an assessment my teacher uses to |give
different mathematical activities at each studen 4
in order to help us promote our good skills|in
math.

T19 | 17.After an assessment my teacher differentiates
the activities that he gives us according to joul 4

interests.
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R1 18.Correcting my mistakes helps me to understanil 4
better a mathematical concept.
R2 | 19.My mistakes in math discourage me. 1 4
R3 | 20.After an assessment in math, my teacher wiants
to verify if | have understood the mistakes that i 4
have made.
R4 | 21.My teacher uses our mistakes and interests tf
- 4
plan the next mathematics lesson.
R5 | 22.My math teacher wants to be with me while I1 4
am correcting my mistakes.
R6 23.1f I make mistakes in math | deserve a low 1 4
grade.
S1 | 24.Where appropriate, | am involved in decisigns
about how the assessment in math will takd 4
place.
S2 25. After an assessment in math, my teacher asks
me to make a self-assessment on my corrgcted 4
work.
S3 | 26.0n my corrected work in math, I make 1 4
comments that tell me what | have done well
S4 | 27.After a classmate marking my test or work in1 4
math, | can acknowledge my mistakes easier|.
S5 | 28.The opinion of the good students about my test
or my work in math is more important for me 1 4
than the opinion of the rest students.
S6 | 29.Having us giving feedback on each other’s wprk
helps me also to develop my self-assessment 4
skills.
S7 30.Peer review leads to differentiate the gq od1 4
students from non-good.
S8 31.Having the students correcting each other's
work in class leads to increase thel 4
competitiveness among them.
S9 32.1 prefer not comparing my results in math With1 4
my classmates in order to avoid their derision.
33.My math teacher uses to call my parentg to
make a discussion:
S10a| e beforemy assessment. 1
S10b| . aftermy assessment. 1
S11 | 34.My parents make comments about my correctegl 4
tests or works in math, even if | get low or high
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grades.

S12

35.When | am assessed in math, | usually d
working without knowing precisely what | a
expected to do.

(@)
o)

m 1

S13

36. My teacher’s goal of assessment is identify
my learning difficulties in math in order to he
me to overcome them.

ing
Ip1

S14

37.1 use to discuss with my teacher his/ her g
expectations before an assessment in math.

]

S15

38.1 prefer to know the criteria that my teacher u
for my assessment in math.

Sei

S16

39.When it is clear to me what and how to learr
a mathematics class, | become a more motiv
and engaged learner.

in
atel

S17

40.For me, to be successful in math means to |
a good grade report.

I an

S18

41.1t's more important for me to understand t
mathematical knowledge | am taught than to
high grade.

he
get

S19

42.1 usually create a personal check list in orde
assess myself in math.

S20

43.1f | don’t know the grades of my classmate
am not able to know if |1 have succeeded
math.

S21

44.To be successful in math, | have to be m
successful than the rest of the students in
classroom.

ore

my
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CODIFICATION OF THE QUESTIONNAIRE ABOUT

TEACHERS’ BELIEFS ABOUT ASSESSMENT IN MATHEMATICS

CODES QUESTIONS CODIFICATION COLOR

P — Purpose: 1-10 P1- P10 BLUE

T — Techniques | 1-21 T1-T21 RED

R — Results PART D: 1-7 R1-R19 GREEN
PART E: 1-12

S — Stakeholders 1- 4 S1-54 ORANGE

TR - Training 1-16 TR1-TR16 PURPLE

PART A: Circle the proper choice for you or complet the following questions.

Gender:
Age: a) 20-30

Education:

a)Male -0
b) 31-40

El - BacheloD

b) Female -1
c) 41-50 ) 5d-60

e) above 60

Subject:

E2 - Master

[]

Subject:

E3 - Doctoral ] Subject:

1=v" 0=NOTHING

How long have you been teaching mathematics? @belicumber of years)
__YEARS

Have you ever taught in school levels differenntti@e current one? DSL

- No D

-Yes [ ]
DSLI

1=v" 0=NOTHING

How long _ DSLy and at whlevel?
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Are you teaching in more than one schools? NS
-No [ ]

-Yes [ ] Number of schools: __ NSn
1=v" 0=NOTHING

Are you part of (or working with) any associatigpeoating in the field of educati@n

AS ]

- No

-Yes [] Name of association:
ASn

1=v" 0=NOTHING

Have you ever attended any in service trainingvdiets in assessment organized by
public or private institutions? TA

-No []

-Yes|_] Indicate training activities:
TAN

1=v" 0=NOTHING

Have you read any articles on the topics of scheséssment over the past three
school years? AR

1=v" 0=NOTHING

PART B: Express your level of agreement/ disagreemé for each of the
following statements, about the [[lllle and functits of assessment in
classroom.

Strongly

P1 1. Formative assessment establishes what studentddaamed in mathematics.
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P2 2. Formative assessment identifies the students’ gtamial weak abilities in mathematics
P3 3. Formative assessment identifies how students thinkathematics. .
P4 4. Formative assessment should be based on the papitsimes in math rather than gn
the process. |
P5 5. Formative assessment should assess the studeiliy) &b apply mathematics in
unfamiliar everyday situations.
6. The different assessment methods aim to assestuilients’
P6a aKnowledge (memorization): the ability to memoriades, axioms, theorems and
other mathematical information |
Peb b) Comprehension (understanding): the ability to pgecenathematical meaning and
to transform mathematical ideas from one form totlaer
P6c c)Analysis: the ability to analyze information and torive to mathematical
conclusions
P6d d)Synthesis: the ability to organize mathematicahglaltogether to form a complete
image that has meaning |
P7 7. The purpose of formative assessment is to help
students overcome improve themselves in mathematics |
P8 8. Formative assessment is subjective whjle
summative assessment is objective. |
P9 9. According to the formative assessment results, ldifjomy instructional plan
according to my students’ needs.
P10 | 10. Assessing

my students’ is very useful for me, because it gine a chance to verify the validity
of my work.
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PART C: Express your level of agreement/ disagreemeé for each of the
following statements, about the use of different aessmeniCCHMIGHES.

wie @l— >
S S5 58 812 8
S S8 4 2 2
G a| ofF P
T1 For
formative assessment to be fair, it must be uniforml 2 3 4
through the use of standardized the tasks.
T2 . Assessments on a particular topic of the mathematic
curriculum (e.g. Pythagoras' theorem or Spacel 2 3 4
geometry) should not influence evaluation on other
topics (e.g. Solving equations or Algebra).
. The professional development of classroom format|ve
assessment practice requires the teachers| to
understand:
T3a a) The potential for the social construction of1 2 3 4
knowledge.
T3b b) The potential to improve students’ learning. 1 2 3 4
T4 Sometimes
it iIs necessary to assign lower evaluation gratges 1 5 3 4
order to encourage the student to make a greater
effort.
T5 The teacher
shouldn’t tent to make known to the students thezlus 1 2 3 4
criteria of evaluation.
T6 Different
mathematical capabilities (e.g. Argumentation Vs 5 3 4
Computational capability) need different assessm 3ng‘
practices or tools.
T7 If a teacher
does not commit itself in identifying the weakness
and strengths of the students since the beginning dl 2 3 4
the academic year, then he/she cannot certaitly fil
the students’ gaps.
T8 Formative
assessment in mathematics is conducted primayilyl 2 3 4
through informal observations.
T9 . Formative assessment is conducted primarily thrqugh
oral questions posed to students while |thg 2 3 4
mathematical content is being taught or reviewed.
T10 Formative 5 3 4
assessment means giving ungraded mathematicgﬂ
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assignments.

11. To what

degree do you agree that the following assessnjent
techniques are appropriate to be used in the tegchi
of mathematics?
Tlla a) Unstructured 1 3
observation
T11b b) Oral 1 3
guestion-and-answer
T1lc C) Structured 1 3
observation
Tild d) Interview 1 3
Tlle e) Performance 1 3
test for each pupill
T11f f) Multiple 1 3
choice and
T1llg 0) Matching 1 3
questions
T1lh h) Sentence 1 3
Completion
12. Some
characteristics of assessment are embodied in a
number of processes like
Ti2a a) sharing learning mathematical goals with students1 3
T12b b) providing feedback that helps students to identfy1 3
how to improve in mathematics
T1l2c c) both the teacher and the students reviewing anci 3
reflecting on their performance and progress
T12d d) students learning self-assessment techniques to
discover mathematical abilities they need fol 3
further work on.
T13 13.Formative assessment is most effective when stadentl 3
have a clear idea of what the teachers expectatf.th
T14 | 14.Teachers can improve the clarity of student leaynin
targets by providing examples of both weak apdil 3
stellar mathematical work.
T15 15.Providing clear expectations enables students to s§ 3
realistic, attainable goals.
T16 16. Formative assessment is most effective when teacher
offer feedback about the students’ progress toward 3
meeting particular learning targets.
T17 | 17.Formative assessment is most effective when tesslcher1 3
encourage student’s self-assessment.
18.High-quality formative assessment takes many forms,
but it always:
T18a a) emphasizes to the quality rather than the quan ity1 3

of student mathematical work.

85




T18b

b) focus giving advice and guidance over giving 1 2 3
grades.
T18c c) avoids comparing students in favor of enabling
S . : 1 2 3
individual students to assess their own learning.
T18d d) provides feedback that strengths motivation and
leads to improvement in mathematical knowledgel 2 3
and abilities.
19.To what degree do you agree that the following
factors form your expectations about your students’
future assessment?
T19a a) Previous certificates 1 2 3
T19b b) Current scores 1 2 3
T19¢ c) Participation in classroom activities 1 2 3
T19d d) Personal behavior 1 2 3
T1% e) Personal motivation to learn 1 2 3
T19f f) Interest in classroom assignments 1 2 3
T199 g) Interest in homework assignments 1 2 3
20.How often do the following factors affect youre | > | - g
. . o 0| @
ability to apply different assessment methods? | 5| £ 2
2| x| 0O | Z
T20a a) The curriculum workload 1| 2] 3| 4
T20b b) The testing workload 1] 2| 3| 4
T20c c) The insufficient awareness of the differen&
2| 3| 4
assessment methods
T20d d) The large number of students in the class 1| 2] 3| 4
T20e e) The insufficient teaching time 1] 2| 3| 4
T20f f) Students’ low achievement level 12| 3| 4
21.How skilled do you think you are in applying the o| , ol © |>o
. . =2 Ol O O = O
following assessment techniques? § =lo= T (8=
X|_1 X X 0X
n n kv
T21la a) Classroom discussion 1] 2| 3| 4
T21b b) Classroom observation 1] 2| 3| 4
T21c ¢) Individual interviews with students 12| 3| 4
T21d d) Assessing students’ individual activities 1] 2| 3| 4
T21le e) Assessing students’ group activities 1] 2| 3| 4
T21f f) Oral questioning 11 2] 3] 4




T21g g) Assessing students’ presentation skills 1] 2| 3| 4
T21h h) Students’ self-assessment 1] 2] 3| 4
T21i 1) Students’ peer-assessment 1] 2] 3| 4

PART D: Express your level of agreement/ disagreemé for each of the
following statements, about the use the festilts asessment.

> 0= & -
O 5O <= =
S5 5S¢
= 212 D TO T
h A Ay < 7 <
1. Providing feedback to a student can be achieved
by:
Rla a) providing a verbal statement about the quality
of work itself (the reasons for the judgment and
. . . 1| 2| 3| 4
ways in which some of the shortcomings could
be remedied).
R1b b) showing students’ specific misunderstandings or
errors that frequently occur in a particulard | 2| 3| 4
mathematical content area or a skill set.
Rlc c) showing students how they can adjust theii
2| 3| 4
approach to the task.
2. The results’ of formative assessment should be:
R2a a) announced to the whole class. 1| 2)] 3] 4
R2b b) discussed between parents and teacher. 12| 3| 4
R2c c) discussed between the pupil and the teacher.| 1 | 2 | 3| 4
R3 3. Formative assessment works best when the teacher
avoids grading practices and comments that show
. 2| 3| 4
students how their performance compares to dther
students
R4 4. The quality of feedback increases when providinjgi
: T 2| 3| 4
feedback right after a submission.
R5 5. Feedback about the students’ progress in learnjng
mathematics gives hope and positive expectationd | 2 | 3| 4
for themselves.
R6 6. Formative
assessment during instruction provides feedback | 2 | 3| 4
that help students correct their errors.
R7 7. Formative
assessment during instruction helps the teachels | 2 | 3| 4
identify and implement instructional correctives.
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PART E: Express your level of agreement/ disagreeméregarding the degree
you consider that mathematical errors are derivedrom the following reasons.

> 0= & -
O S0 == =
SSc e g0
=N N'c OO T
nax Ay <z <
R8 1. Errors are associated with lack of knowledge. 1| 2| 3| 4
R9 2. Errors are associated with the text of the problem. 1 | 2| 3| 4
R10 | 3. Errors are associated with the way the studgnt
. . 1| 2| 3| 4
studies and prepares himself/herself.
R11 | 4. Errors are associated with student’s attitude 11 2| 3| 4
towards mathematics.
R12 | 5. Errors are associated with the psychologicgl
o 1| 2| 3| 4
situation of the student.
R13 | 6. Errors are associated with inappropriate ways of1 o1 3] 4
teaching.
R14 | 7.Errors are due to the limited capabilities qf
1| 2| 3| 4
students.
R15 | 8. Errors are due to wrong or incomplete knowledge 11 21 3| 4
about a concept taught previously.
R16 | 9. Errors are due to previous correct knowledge whi :h1 ol 3| 4
IS not appropriate in a new situation.
R17 | 10.Errors are due to a confusion of the model needed
for completing a task with an already known 1| 2| 3| 4
model.
R18 | 11.Errors are due to the students’ tendency to fulfjll 11 21 3| a
their teacher’s wishes without examining them.
R19 | 12.Errors are due to the fact that an inappropriate1 ol 3] 4
question for the ability of the student is given.

PART F:. Express your level of agreement/ disagreemé regarding the
stakeholders involved in the assessment process.

Strongly
Disagree

Rather
Disagree
Rather

Agree

Strongly
Agree

S1

1. Formative assessment provides a tangible prg

[ol=X
jlg
—

that the teacher can share with students and gal

w

N

(o]
oo



S2 2. Formative
assessment gives the students the chancetoassdsy 2 | 3| 4
themselves.

S3 3. Students
can develop a deeper understanding of thgir
learning when they are given opportunities o1 | 2| 3| 4
discuss the learning process with their teacher and
their peers.

S4 4. While teachers provide feedback, they can
encourage self-assessment by asking studentf
guestions that help them to focus on se|f-
monitoring.

PART G: Answer the questions about the teachers|]illlld on issues of
assessment and not&€ where it is necessary.

Given assessment workshops in the future, pleadieaite which topic(s)
you would like to attend.

TR1 1. Methods to assess students’ achievement.

TR2 2. Encourage students’ participation in classroonvais.

TR3 3. The application of different assessment methods.

TR4 | 4. Analyzing assessment method results.

TR5 | 5. Using assessment methods to provide students eetibhck.
TR6 6. Using assessment methods to improve studentstiabili

TR7 7. Using assessment methods to develop teacherdiedilo teach

effectively.

TR8 | 8. Higher order questioning techniques.

TR9 | 9. Use of misconceptions.

TR1

0 10.Feedback as comments and not grades.
TR1

1 11.Oral feedback.

TR1 _ o

> 12. Sharing assessment criteria.

TR1

3 13. Peer assessment.

TR1

4 14. Students’ self-assessment.

TR1 | 15.0ther topic (please indicate):

5

TR1 _

6 16.1 would not like to attend any assessment workshop.
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2.5.Phase 4: Analysis of the results of the questiopsai

A descriptive report about the results of the teaghand the students’ answers in the
two questionnaires were prepared by each partmesdresults are indicated through
graphs, showing the way the teachers and the dgideay of answering in each
statement. The collected data from the teachersstipnnaires were analysed using
the software CHIC (Classification Hiérarchique, liogtive et Cohésitive), for
tracing the relations between the techers’ bebeid the practices they use. The data
from the students’ questionnaire were analyzedgusne computer software called
C.H.I.C., using the method of the hierarchical ®uag of variables for tracing the
similarity connections between the variables.

In the results session, part A includes the resudtait the teachers’ data, whereas the
results about the students’ data are includedinBha

3. RESULTS
3.1.PART A: TEACHERS’ QUESTIONNAIRE RESULTS

3.1.1. The Teachers’ Questionnaire in Italy

On the whole 58 teachers gave answers to our ogliestionnaire, 31 of them were
from the same school where the students' quesii@had been distributed. The
answers were given in the period between May 20t4February 2015.

Among the 58 questionnaires, 28 were from women 3tidrom males; a good
majority (22) is between 41 and 60 years old, agrtbem 16 were aged between 51
and 60 and 14 between 31 and 40. Only one perssib@&aw 30 and 5 more then 60.

The greatest part (45, the 77.6%) of the teachatlsahpermanent position (“docente
di ruolo”), while 21 (36.2%) said that they haveebdeaching in schools of different
levels, in particular in high school (secondaridltgrado).

About assessment, 19 people (32.8%) had specifimdimon on the subject, and 25
(43.1%) had been reading texts about this subjettia last three years.

The questions in the Italian questionnaire havenlggeuped and stated in a different
way with respect to the one shared among the partighe project, hence this report
groups the data as to get specific informationefeery section of the questionnaire.
The data refer to percentages obtained by sumnhiadhighest values (“very” and

“rather”) in the answers. In the list of the anssveve write in parentheses the
guestion code, whether it corresponds to the onthenshared version, and if the
guestion is for Italian teachers only. We add a geaphs to describe the data.

90



=

abrwn

© N

Moreover, initially only the teachers of the scteulhich are Associated Partners to
the project were involved, but later we collectedwaers also from teachers of other
schools (thanks to the involvement of Bologna's fittid Scolastico
Provinciale”/Province department for School) ineawfcases we write down also data
which allow to compare the results of the first gdhand the total ones.

The aims of Formative Assessment (FA)

In the opinion of the teachers who answered thestqpenaire, FA, in order of
importance, should, as in the figure 1.1:

give feedbacks that can strengthen motivation aeld ymprovement of knowledge
and abilities (question for Italians only, 100%adfirmative answers)

give the possibility to confirm how much own wogkappropriate (question P10)

identify strong and weak points in the students'ieng (question P2)

show the quality, rather than quantity (questianitalians only)

allow the teacher to understand how to improve gimpher/his own programs
(P9)

understand students' reasoning (P3)

give indications more than valuations (questionlfalians only)

avoid competition among students, but allow seteasment (question for Italians

only)

Purpose and functions of formative assessment

0 0 40 60 BO 100 120

dare feedback che rafforzino la motivazione econducanc aun I
miglioramento nelle conoscenze e nelie abiitd matematiche
P10_Assessing my students’ isvery useful for me, becauseitgivesmea
chancetoverify thevalidity of mywork.
P2_Formative assessment identifies the students’ strong and weak abilities
in mathematics.
evidenziare ks qualica, piuttosto che la quantity relat amente ai compiti di
maemaica essguiti daglistudenti
PS_According to the formative assessment resuits, Imadify my instructional
planaccording to my students’ needs.

W Associated
P3_Formative assessment idemtifies how studentsthink in mathematics. 5 hools
fornire consigh ed ndicazioni piuttosto chegiudi
P7_The pur pose of formative assessment isto help students overcome m Total
improve themselv es in mathematics sample

evitare il confronto tra gli studentie, a contrario, consentire a cisscuno
studente di ottenere unavalutazione individuale del propric apprendimen
P1_Formative assessment estabisheswhat gudents have learned in
mathematics
P5_Formative assessment should assess the students' ability to apply
mathematics in unfamiliar everyday situations.
PE_Formaive assessment is subjective while summative assessment is
objective.
P4_Formative assessment should be based onthe pupils’ outcomes inmath
ratherthanon theprocess

This list does not show big differences among answieom teachers of the
Associated Partners schools and the others; waledace from this that there is a
good awareness, among the teachers, about the amai® that should be the
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3.

characteristics of FA in class.

On the contrary, the main “disagreement” percesgaaye about consideration of FA
as more subjective with respect to final valuat{p8) and about the fact that FA is
based rather on results

than on processes (P4), and this confirms the biggesensus about items which
underline FA importance with respect to quality ahd aim of improving teaching
and learning processes.

It seems, on the whole, that the teachers valuenBfe as aimed to disclosure of
learning processes rather than as a way to evalkesiés.

What is it important to be valued

As for the object of assessment, the teacher coefirthe ideas we described before,
inasmuch they think that FA is aimed to evaluate timderstanding, analysis and
synthesis, rather than to understand the conténthe subject. Actually they
answered that, in their opinion, it is importantuge FA to get information about the
ability for:

Understanding (P6b — 100%)
Analysis and Synthesis (P6c and P6d)
Knowledge (P6a), with 65.5% for the total data, @thef for partial ones.
As it is possible seeing in the graph n. 2.1, tlaeeeno particular differences, hence,

among data coming from teachers of Associated &arsthools and the others.

Ability to assess
o 20 40 60 BO 100 120

PEa_The different assessment methods aimto assessthe
students’ knowledge [memeorization): the ability to memaorize
rules, axioms, theorems and other mathematical information

PEb_The different asse=ment methods aim to assesthe
students’ comprehension (understanding): the ability to
perceive mathematical meaning andto trangorm

mathematical ideas from oneform to anaother W Total sample

| Associgted Schools

PEC_The different assessment methods aim to assesthe
students’ analysis: the ability to anakze information andto
arrive to mathematical conclusions

PEd_The different assessment methods aim to assesthe
students' synthesis the ability to organize mathematical ideas
altogetherto form acomplete imagethat hasmeaning

The tools for FA

About using specific tools for Mathematics learnitfie teachers seem to prefer the
following items (based on the total data, as iassible seeing in the figure 3.1):
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Exercises or problems ( specific item for Italtaachers)
Analysis and resolution of complex cases (spei#in for Italian teachers)
Structured observations (T11c) (84.5% on total datd 60,3% for partial ones)
Interviews and individual talks (T11d )(72,4% atal data and 87.1% for partial
ones)
For those two last items a bigger difference betwthe percentages on total data

and partial ones ( teachers of Associated Parguisols).

Also oral questions got high percentages ( T11DB,7% on total data 64.5% for
partial ones) and Observation of the math perfogearnf the students in class (T11a,
il 69% on total data and 64.5% for partial ones)

Structured tests are considered less useful fofTRAh, with 48.3%, and T1le (test
true/false) with 39.7% .

This leads to think that teachers prefer open testdest oriented to understand
processes and kind of reasoning, rather than noepgsation of concepts.

Assessment technigues
[ 20 47 60 80 100 120

Swolgimerto di esercizi o problemi
Analsi erisoluzione di casi complessi
T1lc_Structured observation

T1ld Interview

B Associsted School
T11b_0ral guestion-and-answer . 001

. m Total sample

T1la_Towhat degreedo you agreetha the following...
T11f Mulktiplechoice and
Tllg_Maching guestions

T11lh Sertence Completion

T11leDN_Performance tes for each pupil

Perceptions of Competence in the use of tools

The teachers were also asked about their percephont their own skillfulness at
using tools for assessment. Most of them (91.4%)ktho be very competent to
observe students in class and interviewing theth wystematic tests about their
exposition ability. This last kind of tool got evéwmgher percentage (96.8%) in the
answers coming from Associate Partner schools,itarsdstrengthened by the high
percentage (77.6%) gotten by the answer aboutoestions.

Seeing the graph, strong percentages could beedagiso for items about perception
of competence in using tools such as knowledges té81-9%) and analysis of
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discussions in class (82.8%).

The perception of the teachers' own competencess high, instead, in items about
43.1%) ael assessment (question T21h,
55.2%); this we found also in the first data widad¢hers from Associate Partner

using peer valuation (question T21i,

schools (with, respectively 45.2% and 51.6%).

These results show a certain disagreement bettheetieachers' competence in using

the several kind of tools and the ones they agtwaslé.
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T21b_Classroom observation

Verifica sistematica delle abilita espositive
(orali) degli studenti

Test di profitto

T21a_How skilled do you think you are in
applying the following assessment...

T21f_Oral questioning
T21c_Individual interviews with students
T21h_Students’ self-assessment

T21i_Students’ peer-assessment

Perceived skills in assessment techniques

B Associated Schools

B Total sample

5. Use of FA in Mathematics

From their answers, as it is confirmed in the fegar 5.1, we know that the opinion of
the teachers is that assessment in Mathematids teally “formative”, should give

feedback able to help students (T12b), it shoulthane discussion together with the
students about their performance and progressex:)Tit should propose them self
assessment techniques (T12d), with 98.3%).
useful to share the aims of learning with the stad€12a, 96.6%).

Inr thinion, instead, FA is less

There is a slight difference between partial ao@ltdata, since teachers from
Associate Partner schools gave larger importan@®%) to items: (T12b) Give

feedback to help students, (T12a) Share the aimeanhing with the students and
(T12d) Propose self assessment techniques to stdadmle they feel that FA is less
useful to enhance discussions with the studentmutakheir performance and

progresses (about 97%).
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FA requires:

94 95 96 97 98 99 100 101

T12b_providing feedback that helps students to dentify how to
improve in mathematics
T12c_boththeteacher and the studentsreviewing and reflecting on u Asspeigted Schools

their performance and progress m Totzl sample

T12d_students lear ning self-asesment techniques to discover
mahematica abilities they need to further work on.

T12a_Some characteristics of asessnent are embodied in a number
of processes like: sharing learning mathematical goals with students

When FA is more effective

Considering that the teachers have the scopes ofl€#& enough, their answers to

“When is FA more effective?” were, as we can seténgraph n. 6.1:

T16_When the teacher gives feedback on studemnigtgsses (100%)

T17_ When the teacher promotes the skill of sedéasment (91.4%)

T15_ When the teacher makes explicit what is exqoktd fix feasible
targets(82.8%)
There are no relevant differences in the answergdan the two set of data (partial

and total ones).

Thus it is quite clear that, in the teachers' amniFA should shape itself above all

for the kind of feedback to give to students andtffunction of self assessment and

enhancement of good practices in the teachingilegprocess.

FA is most effective when...

0 20 40 &0 B0 100 120

T16_Formative assessment is most effective whenteachers offer
feedback about the students’ progress toward meeting particular..

T17_Formative assessment is most effectivewhenteachers
encourage student’'s self-assessment.

m Associsted Schools
T15_Providing clear expectations enables students to set realistic,

attainable goals. m Total sample

T13_Formative assesanent & most effective when students have a
clear idea of what the teachers expect of them.

T14_Teachers can improve the clarity of student learning targets by
providing examples of both weak and stellar mathematical work.

Assessment criteria

The criteria that were most considered by the tesscivere the following:

T19f personal motivation/interest (97.5%)

T19g_Interest for given homework (93.2%)

T19e_ Partecipation in the class (93.1%)

Criteria defined by the teacher coming from herfbaching programs (91.4%)
Interest for given homework (89.7%)

Criteria defined by groups of teachers from comnsaching programs (72.4%)
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At the same time, they declared that they condieles the students’ marks, in that
year or in the previous one, both in Mathematicsinoother subjects, and their
average in parallel classes, thus showing that phnefer to base their valuation only
on what they observe in the current time.

In this case, the figure (7.1.) presents only thia dbout the total sample.

Assessment criteria
0 20 40 60 30 100 120

T19f_Personal motivation to learn
T19g_Interest in homework assgnments m
T1%e_Participation in clasroom activities
Criteri definiti dal docente a partire dalls propria programma ione didattica %
Interesse nei confronti del compiti assegnati acass
Criteri definiti da gruppi di docenti a partire da programmazioni didattiche...
Media deliz classe nelle prove di matematica
T19d_Personal behavior
Standard Invals in matematica
Media delle classi parallele nelle prove in matematica
T19a_ Previous certificates in maths (current year)
T18b Current scores (other subjects)
T19a_Previous certificates in maths (previous years)

Use of results

As we can see in the graph (fig. n. 8.1), abouthtees' opinions on the results and
their use, they express, mostly, that results aeéulifor:

R5_ give confidence and posite expectations (100%)

R6_ help the students to correct their errors @3.3

Rlc_ give feedback, showing to the strudents hay fhould approach their tasks
(98.2%)

R7_ help the teachers to introduce tools to cottest teaching (96.5%)

R1b_give feedback showing specific mistakes thatesits often do on a particular
content (94.9%)

R2c_start a discussion about the results themsalwesg teachers and students
(93.1%)
Hence teachers see clearly the importance of fe&dharder to improve students'
capabilities and the teaching-learning proces#.itse

At the same time they give less importance (44.84)ving the results of FA to the
class (item R2a) or to discussing them with paréiem R2b, with 58.7%).
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Use of results

[ 20 40 60 E0 100

R5_Feedback about the students’ progressin learning mathematics gives hopeand positive I
expectationsfor themselves
RE_Formative assessment during instruction providesfeedback that help sudents correct
their errors
R1c_Providing fesdback to astudent can beachieved by showing students how they can
adjust ther approach to the task.
R7 _Formative assessment during instruction helps the teachers identify and implement
instructiona correctives.
R1b_Providing feedback to a student can be achieved by showing students’ spedfic
misunderstandings or errorsthat frequently occur in a particular mathematicalcontent..
R2c_The results’ of formative assessment should be discussed betweenthe pupilandthe
teacher.

R4_Thequalty of feedback increases when praviding feedback right after a submission,

Rla Providing feedback to astudent can be achieved by providing averbal sttement about
the guality of work itself (the ressonsfor the judgment and waysin which some of the..
R3_Formative assessmentworks best when the teacher avoidsgrading practices and
comments that show students how their performancecompares to other students
R2b_The results’ of formative assessment should be discussed between parents and
teacher.

R2a_Theresults' of formative assessment should be announcedto thewhole class

Causes of mistakes and of difficulties

Some questions were aimed to show which are, intebeher opinions, the main
causes for teir students' mistakes and difficulties

From their answers it appears, we can see itirgtaph 9.1, that they mainly think
that these causes lie in the students' behavidrirgparticular:

in their method of studying (R10), with 96.5%,
in the student's confusion about the needed memadel (R17), with 91.4%,
in wrong or incomplete knowledge (R15) with 87.9%.

High percentages are also attributed to persohaldgs, as:

Students' attitude towards Mathematics (item R1h &2.7%)
Inefficient ways of teaching (item R13 with 75,.9%
psychological attitude of students (item R12 wih8P6 )
Hence, in their opinion, errors and difficulties students are not as much due to

teachers but to reasons relative to the studbatedelves; actually, only 36.2% (and
even less for Associate Partner schools, with 2@#them think that mistakes could
be caused by the use of inappropriate questiongefifiying their abilities.

It must be said, nevertheless, that only a minootyteachers consider that the
difficulties comes from limited capacities of thedents (question R14, with 39.7%).
This shows that the teachers think anyway thatrekalts can be improved thanks to
more and better studying and to better techniquésaching and in FA.

Also for this group of questions there are no mdjtierences between the partial and
total data.
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Cause of errors

o 20 40 60 B0 10l
R10_Errors are associated with the way the student studies and prepares himsef/hersef,
R17_Errors are dueto a confusion of the model needed for completing a task with an already known...
R15_Errors are dueto wrong or incomplete knowledge about aconcept taught previously.
R11_Errors are associated with student’s attitude towards mathematics.
R13_FErrors are associated with inappropriste ways of teaching
p—

R12_Errors are associated with the psychological stuation of the student.

R9_Frrors are asociated with the text of the problem
R1B_Errors aredueto the students’ tendency to fulfilitheir teacher's wisheswithout examining them.
RB_Errors are associated with lack of know ledge.

R16_Errors are dueto previous correct know ledge which is not appropriate in @ new situation.

R14_Errors are dueto the limited capabilities of students.

R19_Errors are dueto thefact that an inappropriate guestion for the ability of the fudent isgiven.

10.Courses
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Teachers were asked if, and with which kind of $pthat would have required some
formation to improve their competence in FA. Only% of them said that they do
not want a specific formation, while the higher qermtages were about a kind of
formation which could have as a subject:

TR7_Procedures and valuation tools to improve tetlefficiency (67.2%)
TR2_How to improve students' participation(62.1%)
TR5_Use of formative feedback (55.2%)

Lowest percentages were given to formation aboegr gvaluation (question TR13,

with 15.5%) and use of oral feedback (question T,Rvith 20.7%).

Those results can be related to the ones abou¢gtérn of own competence in the
use of the tools for assessment; also in that tasepeer evaluation got a low
percentage.

We can see all details in the Figure n. 10.1. (&d#enple).

Taining subject
0 10 20 30 40 50 60 70
! Il Il Il Il Il Il

TR7_Using assessment methods to develop teachers abilities to teach effectively.
TR2_Encourage students’ participation in classoom activities

TR5_Using asesament methods to provide studentswith feedback.

TR&_Using assessment methods to improve students’ abilities.

TRS_Use of misconceptions.

TRE_Higher order guestioning technigues.
TR14_Students seff-

it
TR3_The application of different assessment methods

TR1_Methodsto asses students’ achieve ment. E
TR10_Feedback ascomments and not grades.

TR4_Analyzing assessment method results.

TR12_Sharing assessment criteria.

TR15_0Other topic | please indicate).

TR11_Oral feedback.

TR13_P eer assessment.

TR16_| would not like to atend any assesment workshop.
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3.1.2. The Teachers’ Questionnaire in Cyprus

1. All questions of PART B

Assessing my students’ is very useful for me, because it gives me a chance to verify the..

Formative assessment is subjective while summative assessment is objective.

B Missing,
The different assessment methods aim to assess the students’: d) Synthesis: the abilityto...
M Strongly disagree

The different assessment methods aim to assess the students”: ¢} Analysis: the abilityto...
Rather disagree

The different assessment methods aim to assess the students”: b) Comprehension...
M Rather agree

The different assessment methods aim to assess the students”: a) Knowledge ...

| M Strongly agree

Formative assessment should assessthe students’ ability to apply mathematics in...

Formative assessmentshould be based on the pupils’ outcomes in math rather than on the...
Formative assessment identifies how students think in mathematics.

Formative assessment identifies the students’ strong and weak abilities in mathematics.

Formative assessment establishes what students have learned in mathe matics.

Graph 1

As regard teachers’ beliefs about the purpose sésstnent, the graph shows an
agreement between the majority of the teachers.eMimecifically, most of the
teachers argue that formative assessment identifies students think in
mathematics, students’ strong and weak abilitiesnathematics, establishes what
students have learned in mathematics. The aforéoneot objectives of formative
assessment seem to be the major for the sampleurofresearch. In addition,
consistency between teachers’ opinions about ties aof different assessment
methods is observed. In particular, most of thehees consider the abilities of the
analysis, comprehension (understanding), syntlaglknowledge (memorization) as
the next main purposes of the different assessmmethods. The majority of the
teachers support that the results of studentssassent give them the chance to verify
the validity of their work, modify their instructn@l plan according to their students’
needs, in order to help students overcome impriovamselves in mathematics.
Furthermore, they argue that formative assessnientld assess the students’ ability
to apply mathematics in unfamiliar everyday sitoiasl. In contrast, most of the
teachers disagree that formative assessment sheuddsed on the pupils’ outcomes
in math rather than on the process. Similarly, nebshem disagree with the opinion
that formative assessment is subjective while sutmmassessment is objective.
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2. Questions T1 to T10 of PART C

Formative assessment means giving ungraded mathematical assignments.

Formative assessment is conducted primarily through oral questions posed to students while the
mathematical content is being taught or reviewed.

Formative assessment in mathematics is conducted primarily through informal observations.

If a teacher does not commit itselfin identifyingthe weakness and strengths of the students since the
beginningof the academicyear, then he/zhe cannotcertzinly fill inthe students’ gaps.

Different mathe matical capabilities (e.g. Argumentation vs Com putational capability) need different
assessment practices or tools. B Missing
. _— N M Strongly Disagree
The teacher shouldn'ttent to make known to the students the used criteria of evaluation
‘ Rather Disagree

Sometimes it is necessary to assign lower evaluation grades, in order to encourage the student to m Rather Agree
make & greater effort.
‘ W Strongly Agree
The professional development of classroom formative assessment practice requires the teachersto
understand: b) The potential to improve students’ learning.

The professional development of classroom formative assessment practice requires the teachersto
understand: a) The potential for the social construction of knowledge

Assessmentson a particular topic of the mathe matics curriculum (e.g. Pythagoras' theorem or Space
geometry) should not influence evaluation on othertopics (e.g. Solving equations or Algebra).

For formative assessment to be fair, it must be uniform through the use of standardized the tasks.

Graph 2

Graph 2 indicates teachers’ opinions about forneasissessment techniques referred
to the statements T1-T10. Teachers’ opinions abimge assessment techniques are
not consistent at all. More specifically, mostlué teachers agree that the professional
development of classroom formative assessmentipeactquires the teachers to
understand the potential for the social and themg@l to improve students’ learning
construction of knowledge. In similar, most of tkeachers argue that different
mathematical capabilities (e.g. Argumentation vsm@otational capability) need
different assessment practices or tools, while ttensider oral questions as the main
formative assessment technique and ungraded maibahessignments as the next
important formative assessment technique. Furthexneachers strongly believe that
identifying the weakness and strengths of the stisdat the beginning of the
academic year is crucial for filling students’ gaps contrast, strongly disagreement
is observed among teachers for two statementseofgtaph. In specific, most the
teachers claim that they should make known to theests the used criteria of
evaluation, as well they argue that assessmentsa gparticular topic of the
mathematics curriculum (e.g. Pythagoras' theorenSpace geometry) influence
evaluation on other topics (e.g. Solving equationélgebra). It is noteworthy that
teachers’ opinions about some formative assessmteehniques described in this
graph are not explicit. In particular, it is noeal whether informal observations are
important for formative assessment or the useafdardized the tasks are necessary
for formative assessment to be fair. Similarly, atbthe half of the sample of our
research agrees with the opinion that assigningi@wvaluation grades is important in
order to encourage the student to make a gredtet. ef
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3. Questions T11 and T12 of PART C

Some characteristics of assessment are embodied in 2 number of processes like: d)
students learning self-assessment technigues to discover mathematical abilities they...
Some characteristics of assessment are embodied in @ number of processes like: c) both
the teacher and the students reviewing and reflecting on their performance and...
Some characteristics of assessment are embodied in 2 number of processes like: b)
providing feedback that helps students to identify how to improve in mathe matics
Some characteristics of assessment are embodied in @ number of processes like: a)
sharing learning mathe matical goals with students
To what degree do you agree that the following assessment techniques are appropriate
to be used in the teaching of mathematics? h) Sentence Completion
Towhat degree do you agree that the following assessment technigues are appropriate B Missing
to be used in the teaching of mathematics? g) Matching questions
Towhat degree do you agree that the following assessment techniques are appropriate
to be used in the teaching of mathematics? f) Multiple choice and ‘ Rather Disagree
To what degree do you agree that the following assessment techniques are appropriate M Rather Agree
to be used in the teaching of mathe matics? e) Performance test for each pupil ‘
Towhat degree do you agree that the following assessment techniques are appropriate
to be used in the teaching of mathe matics? d) Inte rview
To what degree do you agree that the following assessment techniques are appropriate
to be used in the teaching of mathe matics? ¢} Structured observation
Towhat degree do you agree that the following assessment technigues are appropriate
to be used in the teaching of mathematics? b) Oral question-and-answer
To what degree do you agree that the following assessment techniques are appropriate
to be used in the teaching of mathematics? &) Unstructured observation [ [
T T T T

H Strongly Disagree

W Strongly Agree

Graph 3

Graph 3 shows that the teachers’ views about thpropgpateness and the
characteristics of assessment techniques are temtsier all statements described in
guestions T11-T12. More specifically, most of teadhers argue that unstructured
observation, oral question-and-answer, structubsgivation, interview, performance
test for each pupil, multiple choice, matching disess and sentence completion are
appropriate assessment techniques in the teachimgtbematics. In similar, most of
the teachers agree that sharing learning matheshaoals with students, both the
teacher and the students reviewing and reflectmtheir performance, feedback and
students learning self-assessment techniques are cwaracteristics of assessment.
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4. Questions T13to T17 of PART C

Formative assessment is most effective when
teachers encourage student’s self-assessment.
Formative assessment is most effective when

teachers offer feedback aboutthe students’
progress toward meeting particular learning
targets. ¥ Missing

. B Stronghy Disagree

Rather Disagree
Providing clear expectations enables students to
set realistic, attainable goals. M Rather Agree

W Agrae
Teachers can improve the clarity of student
learning targets by providing exam ples of both . -
weak and stellar mathe matical work.
Formative assessment is most effective when
students have aclear idea of what the teachers . -
expect of them.
0] 50 100

Graph 4

Similar to graph 3, in this graph teachers’ opisicmbout formative assessment
techniques are consistent. More specifically, moktthe teachers support that
providing examples of both weak and stellar math@alawork can improve the

clarity of student learning targets. They alsoroléihat providing clear expectations to
students enables them to set realistic, attaingblds. Furthermore, most of the
teachers argue that self-assessment, feedback hamohgs with students teachers’
expectations are three major factors in order t@ ledfective formative assessment.
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5. Questions T18 and T19 of PART C

To what degree do you agree that the followingfactors form your expectations

shout your students’ future assessment? g) Interest in homework assignments

To what degree do you agree that the followingfactors form your expectations
about your students’ future assessment?f) Interest in classroom assignments |

To what degree do you agree that the followingfactors form your expectations
shout your students’ future assessment? &) Personal motivation to learn |

To what degree do you agree that the followingfactors form your expectations
about your students’ future assessment? d) Personal behavior |

To what degree do you agree that the followingfactors form your expectations

about your students’ future assessment? c) Participation in classroom activities

B Missing
M Strongly disagree
To what degree do you agree that the followingfactors form your expectations
. 2 Ratherdisagree
ahout your students’ future assessment? b) Current scores
To what degree do you agree that the followingfactors form your expectations M Rather agree

about your students’ future assessment? 2) Previous certificates
W strongly agree

High-quality formative assessment takes many forms, but it always: d) provides
feedback that strengths motivation and leads to improvement in mathematical...

High-quality formative assessment takes many forms, but it ahways: c) avoids
comparing studentsin favor of enabling individual studentsto assess theirown...
High-quality formative assessment takes many forms, but it always: b) focus giving
advice and guidance over giving grades.
High-quality formative assessment takes many forms, but it always: a) emphasizes
to the quality rather than the quantity of student mathe matical work.

Graph 5

Graph 5 presents teachers’ opinions about the raethich form their expectations
about their students’ future assessment. It aldates their views about the forms
which high-quality formative assessment takes. drtigular, the current scores, the
interest in homework assignments, the participatiorclassroom activities and the
interest in classroom assignments are considemedotlr major factors which form
teachers’ expectations about their students’ futaseessment. About half of the
sample of our research views personal motivatioleaon and personal behavior as
two other important factors. In contrast, mosthef teachers not consider the previous
certificates as a factor which affects their exagahs about their students’ future
assessment. Although teachers believe that higlitgdermative assessment takes
many forms, most of them agree that it focuses ivimgy advice and guidance over
giving grades, emphasizes to the quality rathem thlae quantity of student
mathematical work, avoids comparing students inofaef enabling individual
students to assess their own learning and findllgrovides feedback that strengths
motivation and leads to improvement in mathematicawledge and abilities.
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6a. Question T20 of PART C

How oftendothefollowing factors affect
your ability to apply different assessment
methods? f) Students’ |ow achievement level

How often do the following factors affect
your ability to apply different assesment
methods? e) The insufficient teaching time

How often do the following factors affect
your ability to apply different assesment
methods? d) The Erge number of studentsin

m Missing
the class
4 W Never
How often do the foliowing factors affect m Rarely
your ability to apply different assessment
methods? ©) The insufficient awareness of m Often
the different assessment methods W Always

How often do the following factor s affect
your ability to apply different asses=ment
methods? b) The tesing wor kload

1

How often do the following factors affect
wour ability to apply different assessment
methods? a) The curriculum workload

=

0 20 30 40 50 60 70

Graph 6a

Graph 6a shows how often some specific factorchffe use of different assessment
methods from teachers. About 2/3 of the sampleadeslthe curriculum workload as

the first factor which affects their ability to dppdifferent assessment methods.
Students’ low achievement level, the large numbiestadents in the class, the

insufficient awareness of the different assessmathods, the insufficient teaching

time and the testing workload follow in descendimder of their impact on teachers’

ability to apply different assessment methodss ihateworthy that almost the 1/3 of

the sample never be affected by the teaching tetber the large number of students
in the class or the students’ low achievement ldves also important to refer that the

number of teachers who often affected by the tgstiarkload is the same with them

who rarely affected by the same factor.
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6b. Question T21 of PART C

How skilled doyou think you are in applying the following assessment
techniques? i) Students’ peer-assessment

How skilled doyou think you are in applying the following assessment
techniques? h) Students’ self-assessment

How skilled do you think you are in applying the following assessment
technigues? g) Assessing students’ presentation skills

How skilled do you think you are in applying the following assessment
technigues? f) Oral questioning

o Missing
How skilled do you think you are in applying the following assessment = ot skilled
techniques? e} Assessing students’ group activities Less skilled
m skilled

How skilled do you think you are in applying the following assessment

techniques? d) Assessingstudents’ individual activities m Totally skilled

How skilled do you think you are in applying the following assessment
techniques? ¢) Individual interviews with students

How skilled do you think you are in applying the following assessment
techniques? b) Classroom cbservation

How skilled do you think you are in applying the following assessment
techniques? a) Classroom discussion

Graph 6b

In graph 6b teachers’ opinions about their abiidyapply some specific assessment
techniques are presented. As the graph shows rhare the half of the sample
considers itself skilled to apply most of the sugjgd techniques. More specifically,
most of the teachers view themselves skilled tolyappdividual activities, oral
guestioning, classroom observation, students’ ptafien, classroom discussion,
students’ self-assessment and peer-assessment raogd gctivities. As regards
individual interviews with students, almost half thfe teachers declares skilled to
apply this assessment technique, while the rettesh seem to be less skilled or not
skilled. It is important to refer that about fifte®f the sixty-five teachers consider
themselves not skilled to apply classroom discussiolassroom observation,
individual or group activities, oral questioningudents’ presentation and students’
self-assessment.
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7. All questions of PART D

Formative assessment during instruction helps the teachers identify and implement instructional correctives

Formative assessment during instruction provides feedback that help students correct their errors.

Feedback aboutthe students’ progress in learning mathematics gives hope and positive expectations for
themselves.

The quality of feedback increases when providing feedback right after a submission

Formative assessment works best when the teacher avoids grading practices and comments that show students -
N u Missing
how their performance comparesto other students =
., W Strongly Disagree
The results’ of formative assessmentshould be: ¢} discussed between the pupil and the teacher
Rather Disagree

The results’ of formative assessmentshould be: b) discussed between parents and teacher. W Ratheragree

W Strongly agree

The results’ of formative assessmentshould be: a)announced to the whole class.

Providing feedback to a student can be achieved by: ¢ showing students how they can adjust their approach to

the task.
Providing feedback to & student can be achieved by: b) showing students’ specific misunderstandings or errors
that frequently occur in a particular mathematical contentarea or a skill set.

Providing feedback to a student can be achieved by: a) providing a verbal statement about the quality of work
it=elf (the reasons for the judgment and ways in which some of the shortcomings could be remedied). I
T T

Graph 7

Graph 7 gives information about teachers’ beliefs relation to formative
assessment’s results. At a first glance we obseraemost of the teachers believe
that formative assessment provides feedback fquirgpistudents correct their errors
and this feedback can be provided to a studentllgfbrally describing students the
quality of their work. More than the half of theathers argue that feedback can be
provided showing students how they can adjust thpproach to the task, while at
about the same number of teachers disagree witloghreon that feedback can be
provided showing students’ specific misunderstagslior errors that frequently occur
in a particular mathematical content area or d skil. In addition, they argue that
providing feedback gives students hope and posixgectations for themselves,
however they agree that the quality of feedbackeases when providing feedback
right after a submission. More of the half partaifs in the research support that
formative assessment helps the teachers identify mmplement instructional
correctives. At about the same number of teacHamn¢hat formative assessment’s
results should be discussed both between paredtseanher and between the pupil
and the teacher. In contrast, less than the halfhers consider that formative
assessment’s results should be announced to thie wlass.

106



8. All questions of PART E

Errors are due to the fact that an inappropriate
question for the ahility of the student is given.

Errors are due to the students’ tendency to fulfilltheir
teacher's wishes without examining them.

Errors are due to a confusion of the model needed for
completing a task with an already known model. |

|
Errors are due to previous correct know ledge which is |
not appropriate in a new situation. |

Errors are due to wrong or incomplete knowledge
zhout a concept taught previousky. e
B Missing

Errors are due to the limited capabilities of students. B Strongly disagree

Errors are associated with inappropriate ways of Rather disagree

teaching. | M Rather agree

Errors are associated with the psychological situation

of the student. | m Strongly sgree

Errors are associated with student’s attitude towards
mathematics.

Errors are associated with the way the student studies
and prepares himself/herself.

Errors are associgted with the text of the problem.

Errors are associated with lack of knowledge.

Graph 8

Graph 8 shows teachers’ opinions about studentienaatical errors. What stands is
a strong agreement between the teachers in relatistudents’ mathematical errors
sources. More specifically, most of them associhge errors firstly with student’s
attitude towards mathematics, then with the way shealent studies and prepares
himself/herself and thirdly with the psychologicsituation of the student. Less
number of teachers considers that errors are adsdcwith lack of knowledge or
with inappropriate ways of teaching and with thet tef the problem. Furthermore,
more than the half of the teachers agrees thatsear® due to wrong or incomplete
knowledge about a concept taught previously, duedonfusion of the model needed
for completing a task with an already known modek to the limited capabilities of
students and due to previous correct knowledge wticnot appropriate in a new
situation. In contrast, less than the half numldehe participants argue that errors are
due to the fact that an inappropriate questiortierability of the student is given or
due to the students’ tendency to fulfill their teacs wishes without examining them.
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9. All questions of PART F

While teachers provide feedback, they can
encourage self-assessment by asking students
questions that help them to focus on se -
monitoring.

Students can develop & deeper understanding of
their learning when they are given opportunities to
discuss the learning process with their teacherand

their peers.

B Missing

W 5trongly disagree
Rather disagree

M Rather agree

Formative assessment gives the students the chance

to assess themselves. W 5trongly agree

Formative assessment provides a tangible product
that the teacher can share with students and
parents.

il

0 10 20 30 40 50 60 70

Graph 9

About fifty of the sixteen teachers argue that fative assessment provides a tangible
product that the teacher can share with studerdspamnents and it also gives the
students the chance to assess themselves. Hovaéwvest ten teachers of the sample
rather disagree or strongly disagree with the alsteéements. Forty-five teachers
support that providing feedback , self-assessmant lne encouraged by asking
students questions that help them to focus onnsetfitoring, while only the one third
of them disagree with this opinion. Similarly, dboat forty teachers claim that
students can develop a deeper understanding oflé@@ning when they discuss the
learning process with their teacher and their peleosvever almost half of them
disagree with this opinion.

Concluding remarks for TEACHERS' BELIEFS ABOUT FORM ATIVE
ASSESSMENT IN MATHEMATICS

Teachers consider that the main purpose of formassessment is to identify how
students think in mathematics. As regard teachenqginion about formative
assessment techniques most of them argue thatrtdfespional development of
classroom formative assessment practice requirestdhchers to understand the
potential for the social and the potential to im@atudents’ learning construction of
knowledge. Furthermore, most of the teachers viesl question-and-answer and
matching questions as the most appropriate assessewhniques, while they think
that sharing learning mathematical goals with gstigleis the most important
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characteristic of assessment technique. Simultamhgomost of the teachers view
themselves skilled to apply individual activitiegtal questioning and classroom
observation. In addition, most of the teachers etippat providing examples of both
weak and stellar mathematical work can improve ¢lagity of student learning
targets. Current scores of the students are caesidbe main factor which forms
teachers’ expectations about their students’ fuaggessment, while the curriculum
workload seems to be the main factor which affesdshers’ ability to apply different
assessment methods. Moreover, most of the teacheport that high-quality
formative assessment focuses on giving advice andagce over giving grades.
Regarding formative assessment results, most otaaehers claim that formative
assessment provides feedback for helping studentsat their errors. However, they
believe that students’ errors are primarily asdediawith their attitudes towards
mathematics. Finally, the main reason why teachgsesormative assessment is that it
provides a tangible product that the teacher caneshith students and parents.
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3.1.3. The Teachers’ Questionnaire in Swiss

Methodology and Sample.We asked to all teachers the middle school of @ant
Ticino (227 teachers) to participate in the Eurappinject FAMT&L by filling in an
online questionnaire. The request was submittec-pyail through the director of
UIM. Filling in the questionnaire required 15 miastand consisted in expressing an
opinion on a range of questions (especially stmectuype). We guaranteed the full
respect of the privacy and that the collected datald be used only in an anonymous
and aggregated form. The sample was voluntarye&éhers have joined the survey,
coming in a balanced way by the different part€ahton Ticino.

Results of the questionnaire
Graph 1: The formative assessment should:

Dare feedback che rafforzino la

Evitare il confronto tra gli studenti e, al co
valutszi

nsigl ed indicazioni piuttosto che giudizi

Evidenziare Ia qualits, piuttosto che la quantits, relativamente ai compiti di matematica eseguiti dagli
studenti

Valutare la capacita degli studenti di applicare la matematica in contesti reali ma non familiari

Basarsi sui risultati degli alunniin matematica piuttosto che sui loro processi di apprendimento

Identificare come gli studenti ragio

Identificare i punti di forza e di debolezza degli apprendimenti degli studenti in matematica

Stabilire con precisione cid che gli studenti hanno appreso in

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Teachers affirm to be open to the formative aspetthe assessment and it seems
they have well understood the basic aspects. lincpkar, they are more interested in
the processes of the students, more than to pmd8&,6% disagree with the
affirmation that formative assessment should besdbamn the pupils’ outcomes in
math rather than on their learning processes. Teza@re less open to believe that an
efficient formative assessment should assess thelests’ ability to apply
mathematics in unfamiliar everyday situations (att0% disagree).
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Graph 2: What is important to assess in math?

Dare al docente |2 possibilita di verificare |2 validita del proprio lavero

Consentire al docente di modificare la propria programmazione didattica in base alle esigenze degli

studenti

Basarsi su procedure soggettive (mentre quella sommativa & oggettiva)

Abilita di sintesi (abilita di organizzare le infol
i

= Missing
® Perniente importante

H Pocaimportante

W Abbastanza

importante

H Molto impartante

Abilita di analisi (abilita di analizzare le informazioni e di trarre da esse nuove informazioni mediante
processi di natura logico-matematica)

apacits di comprendere il significato degli oggetti matematici e di saper
Ilaltra del medesimo oggetto)

Abilits di comprensio

Abilita di conoscenza (abilita di memorizzare regole, assiomi, teoremi e altre informazioni
matematiche)

For teachers complex processes are important tfalmfi analysis, synthesis and
comprehension) instead of knowledge ability (thaitglto memorize rules, axioms,
theorems and other mathematical information).dbappears that the teachers relies
on the assessment also to check the validity of therk. 98% of the teachers declare
that the student assessment gives information éonsklves in order to modify
instructional plan according to students’ needs.

Teachers give also prominence to objective pro¢esly 39,1% base on subjective
process). However it is difficult to understand wheachers really mean when
speaking about “objective” and “subjective” sinbe tquestion has not been further
deepened.
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The techniques of the formative assessment

Graph 3: Which techniques are appropriate for theath learning?

Svolgimento di esercizi o problemi

Test oggettivi di profitto, con completamento di frasi

Test oggettivi di profitto; con domande che richiedano di associare tra loro gruppi di parole secondo
un criterio assegnato

Test oggettivi di profitto; con domande vero/falso

Test oggettivi di profitto, con risposte a scelta multipla

Interviste e colloqui individuali di tipo strutturato

Osservazionidelle prestazioni matematiche dellostesso studente in classe (in modo sistematico, con
I'siuto di griglie apposite)

Domande e risposte orali (interrogazioni)

Osservazionidelle prestazioni matematiche dello studente in classe (in mode non sistematico)

Almost all of the teaches believe that exercisegroblems, followed by analysis and
resolution of complex cases are the most apprepitatis of formative assessment.

It is a confirmation of the ordinary approach: bate might wonder how this tools are
concretely used in order to carry out a formatisgegsment.

The observation of the math performances of thdestuin class (in a not systematic
way) is considered, by 60,8% of teachers, an apg@teptool; while observation in a
systematic way (with help of template), is consédean appropriate tool by only
49,3% of the teachers. The adequacy of oral questl-answer is fifty-fifty, some
consider it appropriate and others not.

Compared to oral questions there is a greater nerefe towards interviews and
individual structured observation (25% more), magbasidered more appropriate to
identify the knowledge and the difficulties of thieident. It is believed that True/False
test are more appropriated compared to multiplécehtest.
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Graph 4: In order to be formative, an assessmerguges from the teacher that: In
order to obtain a formative assessment the teacttesuld ever:

Proporre aglistudent tecniche di autovalutazione utili a caj

Riflettere insieme agli studenti sulle

Fornire feedbackche poss:
matematica

ano aiutare gli studenti ad indentificare

pire quali abilita matematiche hanno
avoro

bisogno per procedere nel lavo

loro performance

come poter migliorare in

< sui loro progressi

Condividere con gli studenti gli obiettivi di apprendimento in matematica che si dovranno
raggiungere

Teachers mainly agree with the statements of thestgqpnnaire; a formative
assessment is linked with self-assessment procesginuous feedback that help
students, and sharing learning mathematical gotsstudents.

Graph 5: The formative assessment is more efficiarten:

L'insegnante fornisce feedback agli studenti sul loro progresso relativamente a specifici obisttivi di
apprendimento

L'insegnante esplicita chiare aspettative agli studenti cosi da fissare obiettivi realistici e raggiungibili = Missing

H Per niente d'accordo

= Pocod'accordo
Linsegnante esplicita con maggior chisrezza sgli studenti gli obiettivi di apprendimento fornendo ™ Abbastanza d’accordo
esempi di lavori di matematica sia buoni sia scadenti

H Molto d'accordo

Teachers agree on how to make efficient the foraatissessment; in particular on
how to make students aware though self-assessnmehtoa the importance of
interaction between teachers and students on therks and processes.

Teachers agree on importance to clarify learninglgobut it seems that in the
classroom they do it not very clear way: aboutthk of the students (49,1%) declare
that, before an assessment, they have a cleaofdehat the teachers expect of them
(graph 15 of students).
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Which assessment criteria

Graph 6: In your opinion, how much these elementsosild represent an important
assessment criterion of math’s students?

Criteri definiti da gruppi di docentia partire da programmazioni didattiche comuni

Criteri definiti dal docente a partire dalla propria programmazione didattica

Prove cantonali in matematica

Media delle classi parallele nelle prove in matematica

Mediadella classe nelle prove

Interesse nei confronti dei compiti assegnati 2 casa

Interesse nei confronti dei compiti assegnati in classe

M Abbastanza
Motivazione personale ad apprendere

= Molto
Condotts dellofa studente/ssa
Partecipazione attiva dello/a studente/ssa alle attivits della classe

Note dell'anno corrente in altre materie

Note in matematica dell'anno scorso

Note in matematica di anni precedenti

Assessment criteria defined within the educatiooahtext are considered more
pertinent than external one (grades or externdl. t€ee teachers don’t seem to want
to use assessment from previous years or fromothdsjects. 46% of teachers fairly

or completely agree to refer to the cantonal temtshigher percentage compared to
consider the class average in the math tests.

Teachers give great importance to active partimpaof the student in classroom
(73,9%), same thing happens for students, indeed@2f them affirm that the
observation of student’s participation is an impottassessment tool. In addition,
students affirm that only in the 57,4% of the cai$es used in class as assessment
tool (graph n.2 student questionnaire). Homeworkwarking in classroom are
important assessment criteria as well as studetivation in the learning process.

Graph 7: How skilled does the teacher think he is applying the following
assessment techniques?

Valutazione degli studenti realizzata tra pari

Autovalutazione degli studenti

Verificasistematica delle abilita espositive (orali) degli studenti

W Missing
Interrogazione orale
B Pernien te
H Poco
Test di profitto W Abbastanza
= Molto

Interviste individuali agli studenti

Osservazione delle prestazioni degli studenti in classe

Analisi di discussioni di classe

% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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The teachers consider themselves very competetteiprocedures and assessment
tools such as achievement tests, student obsemvatid classroom discussions. Less
in peer-assessment, self-assessment (althoughsitbkan considered important
earlier), and in tests or oral interviews. Clasanoabservation, in teacher opinion, is
not an appropriate assessment tool. This is dematedtby the answers to previous
qguestions in graph 3 (according to 42% of the teeckhis an instrument not much
appropriate); however almost every teachers condignselves skilled on using it.
90% of the teachers declare to be competent oreeament tests, while 60% affirm
that the following profit tests are not appropriasentence completion, matching
guestions, True/False questions and multiple chqu@stions (graph n.3). Itis not a is
not inconsistency in the thinking of the teachdsig depends on setting questions,
where we talk about achievement tests followedrbgxplication of the type of test.

Feed-back to the students

Graph 8: After a math assessment, how much impottenthe use of the following
type of feedback?

Mostrando agli studenti come possono rimedulare il proprio approccio al
compito assegnato

m Missing

Mostrando agli studenti specificifraintendimenti o erroriche si verificano ® Per niente importante
frequentemente in una particolare area di contenuto o in un insieme di .
competenze B Pocoimportante

B Abbastanza importante

® Molto importante

Tramite un'affermazione verbale sulla qualita del lavoro stessolle motivazioni del
giudizio i modi in cui ad alcune mancanze si pud porre rimedio)

0% 10% 20% 30% 40% 50% 60% 70% B80% 90%  100%

It is pointed out a large agreement about the itapae of the feedback in all its
forms, with a low tendency for showing to the studehow they can adjust their
approach to the task.
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Communication of results

Graph n. 9: Formative assessment results should be:

o Missing

M Perniente d'accordo
Discussi tra genitori e insegnanti
H Pocod'accordo

B Abbastanza d'accordo

0% 10%  20% 30% 40% 50% 60% 70% BO% 90% 100%

H Molto d'accordo

According to teachers, the results of formativeeassient should be discussed with
the students but not communicated to the wholesclasare of the fact that maybe
comparing math results with schoolmate involves floee student a sense of
inadequacy and frustration (about 40% of the sttsdprefer to avoid confrontation
with classmates for not beeing laughted at, commaeph 14 of the student
guestionnaire). Moreover we observe a clear examtusif the parents from the
formative assessment process.

Which use of formative assessment

Graph 10: Express your level of agreement/ disagneat for each of the following
statements about the use of the results of formatassessment

Lavalutazione formativa durante il processo di apprendimento siuta gli
insegnanti a introdurre correttivi didattici

Lavalutezione farmativa durante il processo di apprendimento

fornisce feedback che aiuteno gl studenti = correggere iloro errori

= Missing
Ifeedback sui progressi degli studenti nell'spprendimento della " Per niente d'accordo
matematica danno agli studenti stessi fiducia e aspettative positive = Pocod'accordo

® Abbastanza d'accordo
L'effi del feedback t d fornito subito dopo |
efficacia del feedback aumenta gquando viene fornito subito dopo lo = Molto d'accorda
svolgimento di una prova
La valutazione formativa funziona al meglio quando I'insegnante evita
pratiche di assegnazione di note e commenti che portine gli studenti a
confrontarsicon le performance degli altri

0% 10% 20% 30% 40% 50% 60% 70% B80% 90% 100%

The use of the result of formative assessment ithmarns out to be useful to
teachers, but there is a lower agreement with ffiemation that the formative

assessment function at its best when the teacledsagassigning notes and writing
comments, leading students to compare their pedooa with others.
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Causes of difficulties and errors

Graph 11: Below are presented some widespread fsehbout cause of errors and
learing difficulties of math’s students. Based omyr experience in the classroom,

indicate your level of agreement or disagreemenbabfollowing expression.

Gli errorisono dovuti al fatto che & stata fatts una domanda
inapproprists per verificare le abilits dello studente

Gli errorisono dovuti alla tendenza degli studenti a soddisfare le
richieste delloro insegnate senza esaminarle con attenzione

Gl errori sono dovuti alla confusione dello studente sul modello
mentale necessarioda utilizzare per lo svolgimento del compito

Glierro vut a una conoscenza precedentemente acquisits &

risano dovuti a
correttache non & sdeguata in una nuova situazions

Gli errorisono dovuti a conoscenze errate o incomplete dello studente
suun concetto spiegato precedentemente

Gli errorisono dovuti alle limitate capacita dello studente
Gli errori sono associati a modi inappropriati di insegnare

Gli errorisono associati alla situazione psicologica dello studznte

Gli errorisono associati all'atteggiamento degli studenti versola
matematica

Gli errorisono associati al metodo con cui gli studenti studiano e si
preparano

Gli errorisono associati al modo in cui vengono presentsti | testi dei .....-

problemi

Gli errori sono associati alla mancanza di conoscenze

0% 10% 20% 30% 40% 50% 60% 70% B80% 90% 100%

Errors are mainly attributed to reasons connectedstudents and in a smaller
percentage to teacher's methods (for example iogpopte formulation or not

appropriate method of teaching).

The error of the student is mainly associated toirappropriate, shallow and
incomplete knowledge rather than to a lack of kremlgke. It is observed that in the
guestionnaire knowledge has not been indicatetieasetason of the difficulty of the
student even though it is an essential elemenbiigider in the analysis of the missed

learning opportunities.
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Refresher courses for teachers

Graph 12: Concerning professional update in mathelbw are some arguments
concerning assessment expertise. Please seleanibs important.

Mon mi piacerebbe partecipare ad alcun corso di aggiornamento

Autovalutazione degli studenti

Valutazione tra pari

Condivisione di criteri di valutazione

L'usodel feedbackorale

Il feedback formativo senza I'uso delle note

Analisi delle misconcezioni degli studenti

pensierocritico,ecc,)

Procedure e strumenti di valutazione per migliorare I'efficacia didattica
degliinsegnanti

Procedure e strumenti di valutszione per incrementare le abilits degli
studenti

Utilizzo delfeedback formativo nella valutazione matematica

Analisi deirisultati nelle diverse procedure e strumenti di valutszione

Laboratorisulle diverse procedure e strumenti di valutazione

Come incoraggiare la partecipazione degli studenti nelle attivita di
classe

Conoscenzadi procedure e strumenti di valutazione degli studenti

Tecniche per la verificadi abilita ditipo superiore (pensiero divergente,

0%

10% 20% 30% 40% 50% 60%

Percentages are generally low and highlight a tddkterest for a specific training.
Considering that these answers are related to eéemgtho answered voluntarily (this
is already a selected sample) it is important wstdad why the desire or need is so

low.

Based on previous graphs, teachers affirms to pereabout the routine (profit tests,
analysis of classroom discussions and observafigedormance in the classroom).
It doesn’t seem to be much interest to test anifyvether type of assessment, as peer

assessment.

Teachers request a professional training concermitde arguments and avoid
specific arguments about assessment methods tasedlyin class.
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3.1.4. The Teachers’ Questionnaire in France

1. All questions of PART B

Assessing my students’ is very useful for...
According to the formative assessment results, I...
Formative assessment is subjective while...

The purpose of formative assessment is to help...
6 d) Synthesis: the ability to organize...

6 ¢) Analysis: the ability to analyze information...
6 b) Comprehension {understanding): the ability...
6 a) The different assessment methods aim to...
Formative assessment should assess the...
Formative assessment should be based on the...
Formative assessment identifies how students...
Formative assessment identifies the students’...

Formative assessment establishes what...

£

20% 40% 60% 80% 100%

| Strongly disagree M Rather disagree ® Rather agree M Strongly agree M No answers and not completed

2. Questions T1 to T10 of PART C
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Teachers'beliefs : questions Part C

Formative assessment means giving ungraded...
Formative assessment is conducted primarily...
Formative assessment in mathematics is conducted...
If a teacher does not commit itself in identifying the...
Different mathematical capabilities {e.g. ...
The teacher shouldn’t tent to make known to the...
Sometimes it is necessary to assign lower...

3 b) The potential to improve students’ learning.

3 a) The professional development of classroom...

For formative assessment to be fair, it must be...

=

% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Strongly disagree  m Rather disagree  m Ratheragree  mStrongly agree

3. Questions T11 and T12 of PART C

Teachers'beliefs :T11 and T12 part C

d) students learning self-assessment techniques to...
12 c)both the teacher and the students reviewing...

12 a) Some characteristics of assessment are...
11 h) Sentence Completion
11 g) Matching questions
11 f) Multiple choice
11 e} Performance test for each pupil
11 d) Interview
11 ¢} Structured ohservation
11 b) Oral question-and-answer

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Strongly disagree m Rather disagree m Ratheragree W Strongly agree m No answers or not completed

4. Questions T13 to T17 of PART C
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T13to T17 part C

Formative assessment is most effective when
teachers encourage student’s self-assessment

Formative assessment is most effective when
teachers offer feedback about the students’...

Providing clear expectations enables students to set
realistic, attainable goals.
Teachers can improve the clarity of student learning
targets by providing examples of both weak and...

Formative assessment is most effective when
students have a clear idea of what the teachers...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

| Strongly disagree m Rather disagree m Rather agree mStrongly agree m No answers or not completed

5. Questions T18 and T19 of PART C

T18to T19 Part C

19z} Interest in homework assighments
19f) Interest in classroom assignments
19 e} Personal motivation to learn

19 d) Personal behavior

19 ¢} Participation in classroom activities

19b) Current scores

18 d) provides feedback that strengths motivation...
18 ¢} avoids comparing students in favor of enabling...

18 b) focus giving advice and guidance over giving...

18 a) High-quality formative assessment takes many...
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

| Strongly disagree m Rather disagree m Rather agree mStrongly agree m No answers or not completed

6. Questions T20 and T21 of PART C
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Question T20

20 f) Students’ low achievement level

20 e) The insufficient teaching time

20 d) The large number of students in the class
20 c¢) The insufficient awareness of the different...

20 b) The testing workload

20 a)How often do the following factors affect...

=

% 20% 40% 60% 80% 100%

m Never mRarely mOften mAlways ®Noanswer sor not completed

Question T21

i} Students’ peer-assessment

h) Students’ self-assessment

g) Assessing students’ presentation skills
F) Oral questioning

e} Assessing students’ group activities

d) Assessing students’ individual activities
¢) Individual interviews with students

b} Classroom ohservation

21 a)How skilled do you think you are in applying...
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Notskilled  m Lessskilled  mSkilled mTotally skilled  m No answers or not completed

7. All questions of PART D
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Questions part D

Formative assessment during instruction helps the...
Formative assessment during instruction provides...
Feedback about the students’ progress in learning...
The quality of feedback increases when providing...
Formative assessment works best when the teacher...
R2 c) discussed between the pupil and the teacher.
R2 b} discussed between parents and teacher.
R2 a) The results’ of formative assessment should be:...
R1 c) showing students how they can adjust their...

R1 b} showing students’ specific misunderstandings or...

R1 a) Providing feedback to a student can be...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Strongly disagree m Rather disagree m Rather agree mStrongly agree m Mo answers and not completed
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8. All questions of PART E

Questions part E

Errorsare due to the fact that an inappropriate...
Errorsare due to the students’ tendency to fulfill...
Errorsare due to a confusion of the model needed...
Errorsare due to previous correct knowledge which...
Errorsare due to wrong orincomplete knowledge...
Errorsare due to the limited capabilities of students.
Errors are associated with inappropriate ways of...
Errors are associated with the psychological situation...
Errors are associated with student’s attitude towards...
Errors are associated with the way the student...

Errors are associated with the text of the problem

Errors are associated with lack of knowledge.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Strongly disagree M Rather disagree M Ratheragree M Strongly agree M No answers and not completed

9. All questions of PART F

Questions Part F

While teachers provide feedback, they can encourage
self-assessment by asking students questions that help
them to focus on self-monitoring

Students can develop a deeper understanding of their
learning when they are given opportunities to discuss
the learning process with their teacher and their peers

Formative assessment gives the students the chance to
assess themselves

Formative assessment provides a tangible product that
the teacher can share with students and parents

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

m Strongly disagree m Rather disagree m Rather agree mStrongly agree m No answers and not completed
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Summary of observations about the graphs

Chart 8 : one point to keep in mind

It is essential for the teacher to have strong yaical skills to produce a correct
assessment.

Chart 9 : one point to keep in mind

A strong didactic knowledge equips the teacher have a correct assessment and
that he/she considers correct.

Chart 10 : one point to remember

Several activities are structuring the assessment .

Chart 11 : one point to keep in mind

Reminding the student of his progress is notaautee of an effective assessment.

Chart 12 : one point to keep in mind

For the teacher, there is a difference between ghatormal and individual, outside
of the classroom and what is formal, happens irckEsroom.

Chart 13 : one point to keep in mind

The environmental constraints are not blockingdefor the implementation of the
assessment.

Chart 14 : one point to keep in mind

The teachers want to set differentiated modaldfesctivities.

Chart 15 : one point to keep in mind

For the teachers, it is important to establisiaéodue with parents.

Chart 16 : one point to remember

There are many sources of error and difficult@e®] so are the answers.

Chart 17: one point to remember

Teachers lay noble intentions to the concept ohédive assessment.
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3.1.5. Implicative relations for the teachers’ beliefs

3.1.5.1. The implicative analysis

For tracing the relations between the teacherséfsednd the practices they use, the
implicative statistical analysis was performed gdime software CHIC (Classification
Hiérarchique, Implicative et Cohésitive). The incplive statistical analysis aims at
giving a statistical meaning to expressions liffewe observe variable A in a subject,
then in general we observe variable B in the saoigest”. Thus, the underlying
principle of the implicative analysis is based be guasi-implication:if A is true,
then B is more or less true’An implicative diagram represents graphically the
network of the quasi-implicative relations among tariables of the set V.

In this study the implicative diagrams present timplications between particular
statements of the questionnaire, either expresainigelief or a practice. These
relations provide indications about the importaacenfluence of particular factors on
the construction of positive beliefs about the aggpion of assessment.

3.1.5.2. Implicative relations for the teachers from Italy

@) @) @ @)

) ) ) @) ) ) E) ) @) E) G

W) (@ = F)

In the implicative diagram of the Italian teacheb®liefs we can distinguish three
implicative chains.
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The first implicative chain contains beliefs maiintpstly about the formative
assessment techniques. The first relation is obdelpetween three variables related
to the factors that affect teachers’ expectatidriaitheir students’ future assessment.
Students’current scores(T19b) related with theiprevious certificate{T19a) and
both above techniques are related with the studgrassonal behavior(T19d).
Another important relation is noticed between fiagiables in the same chain. This
relation starts with the belief that the techniqpfesentence completio11h) is
appropriate to be used in the teaching of mathersaiihis statement influences
teachers’ beliefs about the effectiveness of foiveadssessment. More specifically,
the statement T11h is related to the belief tfbanhative assessment is most effective
when students have a clear idea of what the teachrpect of theriT13) and the
belief thatproviding clear expectations enables students toreaistic, attainable
goals (T15). The statement T11h is also related with ltle&ef thatteachers can
improve the clarity of student learning targets fapviding examples of both weak
and stellar mathematical workT14). All the above opinions about the students’
improvement through clear goals influence teachbedief about the purpose of
formative assessment. In specific, the aforemeatorformative assessment
techniques influence the belief thie purpose of formative assessment is to help
students improve themselves in mathem#&Ba3.

The second implicative chain contains statemens® ahainly about formative
assessment techniques. This chain can be consiagedidided in two parts.

The first part contains seven variables regardiagtite formative assessment
techniques. As it shown, teachers’ belief abouirtkkill to apply students’ peer-
assessmerfir21i) is related with their belief to appdyudents’ self-assessmém1h)
and classroom observatiorfT21b). The statement T21li is also related witke th
teachers’ belief that th@ersonal motivation to learr{T19e) andthe interest in
classroom assignmen{319f) are considered as factors that form thgpeetations
about their students’ future assessment. Anothlatioa is observed between the
statement T19f and the statement T19g which suppbse interest in homework
assignmentss another factor which forms teachers’ expectatabout their students’
future assessment. Therefore, teachers’ beliefsitabeir skills to apply formative
assessment techniques influence their beliefs abimutfactors which form their
expectations about their students’ future assessmen

The second part includes eight variables. At & §lance, the most important relation
emerges between different techniques of formatbgessment. In particular, teachers’
belief about theiskill to apply students’ self-assessmgr21h) is related with their
skill to applyindividual activities(T21d). Teachers’ ability to apply students’ self-
assessment is also related with their beliefs abloeitfollowing statements: some
characteristics of assessment are embodied in dewaf processes likproviding
feedback that helps students to identify how toron®g in mathematicgT12b),
both the teacher and the students reviewing andeatafig on their
performance and progre¢312c) andstudents learning self-assessment techniques to
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discover mathematical abilities they need to furtimork on (T12d). The same
statement (T21h) is associated with the teachet&@flthatperformance test for each
pupil (T11e) is an appropriate technique to be useddrdaching of mathematics and
the belief thatformative assessment is most effective when teachecourage
student’s self-assessmdiitL7). In addition, teachers’ belief that teeors are due to
the students’ tendency to fulfill their teacherishes without examining thefR18) is
related with the statement T21b. The statement BllkkeT17 are related with the
teachers’ belief thafiormative assessment is most effective when tliey feedback
about the students’ progress toward meeting paldiciearning targetgT16).

The third implicative chain formed by four sepanagkations.

The first one shows that teachers’ beliefs aboet firmative assessment results
influence their beliefs about the purpose of foiweatassessment. In particular
teachers’ belief thathe results’ of formative assessment should be @mex to the
whole clasgR2a) related with their opinion thptoviding feedback to a student can
be achieved by providing a verbal statement abbat quality of work itself (the
reasons for the judgment and ways in which somé@fshortcomings could be
remedied) (R1la). These statements influence teachers’ belibiat formative
assessment identifies the students’ strong and \vabdkies in mathematicgP2).
Therefore, the feedback should be focused on stsidg&nengths and weaknesses in
mathematics.

The next implicative relation is observed betwdes statement which supports that
errors are due to previous correct knowledge whighot appropriate in a new
situation (R16) and the belief thahe different assessment methods aim to assess the
students’ ability to organize mathematical ideam@éther to form a complete image
that has meaning (synthes(®6d). This relation shows that teachers’ belgfeut the
results of formative assessment affect their opisiabout the purpose of formative
assessment.

The third implication relationship includes threariables related with formative
assessment results. This part starts with the fbibleg formative assessment works
best when the teacher avoids grading practicesa@mdments that show students how
their performance compares to other studgi®8). This statement related with the
belief thatthe results’ of formative assessment should beudssd between the pupil
and the teachefR2c) and with the belief th&édrmative assessment during instruction
provides feedback that help students correct teaiors (R6.) Thus, the assessment
without grades aims to a discussion between th#estuand the teacher, providing
formative feedback.

The last relationship is noticed between the follmv techniques:classroom
discussion(T21a) andparticipation in classroom activitie§T19c). In particular,
teachers’ belief about their skill to apply classrodiscussion is related with their
belief that the participation in classroom actestiis a factor which forms their
expectations about their students’ future assessmen
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3.1.5.3. Implicative relations for the teachers from Cyprus

Tlic

In the implicative diagram of the Cypriot teachebgliefs we can distinguish five
implicative chains.

The first implicative chain is formed by three \adolies. At the top of this chain there
is the teachers’ belief thattudents can develop a deeper understanding af the
learning when they are given opportunities to dsscthe learning process with their
teacher and their peer&S3). This belief is related to the belief thvhile teachers
provide feedback, they can encourage self-assesdmeasking students questions
that help them to focus on self-monitori{8#). So this relation reveals the important
relations between teachers’ and peer feedback, hwhiso develop the students’
abilities for assessing themselves. The secondiaelén this chain is between the
statement S3 and a belief about the source ofserhorfact this belief express that
errors are associated with student’s attitude tosgamathematicgR11). Thus, this
relation indicates that by providing between teashend peer feedback can have an
influence on the students’ beliefs about mathersatic

The second implicative chain contains beliefs abthg results of formative
assessment and particularly about the dimensigorafiding feedback to students.
The chain starts with the belief tHfatmative assessment works best when the teacher
avoids grading practices and comments that showestis how their performance
compares to other studentR3). This statement relates with the belledt formative
assessment during instruction helps the teachenstily and implement instructional
correctives(R7). Thus, this relation relates use of formatgsessment as a mean for
modifying learning with the use of qualitative feedk. The next relation is also
about the use of feedback in the same sense, elBetsaexpress thdbrmative
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assessment during instruction provides feedback Hedp students correct their
errors (R6). The influence of feedback is not only revealed & dn modifying
teaching and improving the students’ knowledge, disb on the students’ affective
domain, ageedback about the students’ progress in learniaghematics gives hope
and positive expectations for themsel(&5). Therefore, this implicative chain
highlights the importance of feedback for formatagsessment, which is related to
positive influence on the teaching process, bub als the students’ cognitive and
affective domain.

The third implicative chain contains statements aisainly about feedback. This
chain can be considered as divided in three pahs.first part of this chain reveals
some important aspects about the purpose and #raathristics of good feedback,
whereas the second part highlights some technifpregiving feedback. Regarding
the first chain, it starts with the belief abouingserrors for providing feedback (R1b:
Providing feedback to a student can be achievedsligywing students’ specific
misunderstandings or errors that frequently occar a particular mathematical
content area or a skill setUsing errors is related to the positive influeran the
students’ affective domain, as mentioned in théestant R5, but also to the belief
that errors are associated with the way the student istudand prepares
himself/hersel{R10). Feedback througihowing students how they can adjust their
approach to the taskR1c) is also related to statement R1b. Thus, wesese that
when teachers use their students’ errors for pmogidhem feedback, they also
consider that this can help the students study @egare themselves in a more
effective way for improving their understanding aeliminating their errors. The
statement R1b is also related to statement T20ealiag a limitation for teachers for
providing feedback based on their students’ erdorgact the teacher express titla
insufficient teaching timeas a factor that affect your ability to apply difént
assessment methods, feedback in this case. Theenc# of time to the use of
feedback is also evident by a next relation betwt®n statements R1b and R4,
according to whichthe quality of feedback increases when providiregitback right
after a submissio(R4). A last relation found in the first part oighmplicative chain
is between the use formative use of errors forldaek and students’ self-assessment
(T12d). Thus, feedback based on the students’shelps them develop their self-
assessmertechniques to discover mathematical abilities thegd to further work
on.

This part of the implicative chain ends us with lizgtion with statements expressing
the teachers’ beliefs about the purpose of assegsmenathematics. According to
these statements the different assessment methoustoa assess the students’
comprehension and understandiftige ability to perceive mathematical meaning and
to transform mathematical ideas from one form t@thar — P6b), Analysis(the
ability to analyze information and to arrive to rhamatical conclusions R6c)and
Synthesigthe ability to organize mathematical ideas altogetto form a complete
image that has meaning P6d). Thereafter, these implications show that for the
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teachers the use of formative feedback in relatatie formative use of the students’
errors and students’ self-assessment are impatgects for the students’ assessment
of their conceptual understanding and not their cgdoral knowledge and
memorization. Thus, thus the teachers that focutherdevelopment of conceptual
understanding of mathematics seem to be considerorg important providing high
quality feedback to the students, using the stwdesrrors for improving their
learning and letting the students assess themselves

The second part of this chain reveals the impodaidasing feedback on predefined
criteria. According to the teachers belitdsmative assessment is more effective when
teachers offer feedback about the students’ pregresvard meeting particular
learning targetyT16) and this leads to the students’ improvement, &srnélated to
the statements that express that formative assespnogides feedback that strengths
motivation and leads to improvement in mathematoaiwledge and abilitiefr18d)

and helps students to identify how to improve in mattes (T12b). This last
statement is also related to another four statesnemhich reveal the relation of
providing feedback for improving students in matlatios with other important
aspect of formative assessment, such as self-assessand sharing learning goals.
Actually, statement T12b is related to the bell&ttformative assessment is more
effective when teachers encourage student’'s ssHfsasnen{(T17), as a processes
embodied in formative assessmenibath the teacher and the students reviewing and
reflecting on their performance and progre§E12c). Another related process is
sharing learning mathematical goals with studef42a). Feedback in relation to
particular goals is related to the belief thatmative assessment should assess the
students’ ability to apply mathematics in unfanmileveryday situationgP5). Thus,

the goals of mathematics learning should be relatexeryday life and the ability to
apply mathematics in real life should be also asesks

The fourth implicative chain is formed by implicats between different assessment
techniques that teachers were asked to defineithportance. These implications are
actually between the use ofultiple choice task§T11f), sentence completiotasks
(T11h), matching question§éT'11g), performance test for each pugiflle) andoral
guestionsand answergT11b). In fact, the use afral questionsand answergT11b)

is related to the statement thba teacher does not commit itself in identifyiing
weakness and strengths of the students since tfianeg of the school year, then
he/she cannot certainly fill in the students’ ggpg). Therefore, oral questioning
appears as a technique for diagnostic assessméin¢ students at the beginning of
the school years. It is interesting that thesenieghes, which are mainly related to
tests, are discriminated from other forms of assess$, such as self-assessment or
observation.

In fact the use o$tructured observatiofT11c) is found in another relation outside
the previous implicative chain, in which it is rigdd to the statement T18High-
guality formative assessment takes many forms,itbalways emphasizes to the
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quality rather than the quantity of student mathgoah work. Thus, teachers relate
the use of structured observation as a mean teafise students’ quality of work.

A fifth implicative chain is distinguished, whicls imainly formed by relations
between the teachers’ skills in using differenteasment techniques. These relations
reveal that when the teacher fell skilledassessing students’ group activiti@1e)
they also fell skilled inassessing students’ presentation ski{llR21g), students’
individual activities(T21d) and also in usingjassroom observatio(T21b). Teachers
express that they feel able to assess throughrataesobservation also when they fell
skilled in assessing throughassroom discussiond21a). Furthermore the teachers’
belief thatthe results’ of formative assessment should beusssd between the pupil
and the teachefR2c) is related to assessment throalgissroom observatiofT 21b).

A last relation is found in the end of this impliea diagram, between two statements
expressing the teachers’ beliefs about the sourdbeir students’ errors. Actually
when teachers believe thatrors are due to the limited capabilities of stntigR14)
they also believe thagrrors are due to wrong or incomplete knowledge wba
concept taught previousfR15). It is thus obvious that these teachers ynatttibute
errors to the factors related to the students, asaheir capacities in learning.
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3.1.5.4. Implicative relations for the teachers from Swiss

The implicative diagram of the Swiss teachers’ disliis a very large diagram,
including a big number of implications between ttiéferent statements of the
teachers’ questionnaires. To be easy to elaboraad discuss these relations, we
divided this large diagram into four parts.
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Part 1

NG

This first part of the implicative diagram

of the Swiss teachers’ beliefs about
assessment includes two groups of
statements, which reveal relations
between their beliefs about the use of
assessment techniques and the use of the
results of formative assessment.

In fact the first group of statements is

formed by implicative relations between

statements that reflect the teachers’
beliefs about the importance of using

particular assessment techniques and
statements about how skilled they feel in
using these techniques. In this group the
teachers’ Dbeliefs about factors that

influence their expectations about their
students’ future assessment are also
found.

Regarding the assessment techniques
which are considered to be important,
implications are found between the use
of multiple choice tasks, matching
questions, performance tests for each
pupil, structured and unstructured
observation in classroom. Furthermore,
the teachers who feel skilled in assessing
their students’ presentations skills and in
applying students’ peer-assessment, they
also feel skilled in applying students’
self-assessment.

In addition, the teachers that consider importhatuse of oral questioning, they feel
skilled in using this technique, but also in assgsstudents through individual
interviews. Teachers’ expectations about theirestigl future assessment are formed
by the students’ current scores and the studeats\dor in the classroom.

The second group of implications is formed by steets expressing the teachers’
beliefs about the source of their students’ eroithis group the relations reveal the
teachers’ beliefs about their teaching and theestts] knowledge and capabilities as
sources for the students’ mathematical errors.tofscelated to teaching are the use
of inappropriate questions for the students’ dab#it inappropriate ways of teaching
and the texts of the problems. Regarding the stsd&nowledge and capabilities,
errors are related to students’ lack of knowledgeheir limited capabilities, to their
previous knowledge, but also to the psychologicaliaton of the students
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Part 2
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In the second part of this implicative diagram, licgtive relations

about the source of mathematical errors are alsmdio These

statements express the teachers’ beliefs aboutetitags that are

related to the students’ affective domain. Spedgily; these factors

are the students’ attitude towards mathematicssthdents’ way of

preparing themselves for the lessons and the disidemdency to

fulfill their teachers’ wishes. Teachers that &tite the students’
mistakes to these factors believe also that foraatssessment works
better when the teacher avoids grading practicédscamments that
show students how their performance compares tr stihdents.

In this part of the chain the use of qualitativedieack in relation to
predefined learning goals and clear expectationd assessment
criteria is highlighted. The use of feedback a®skcomments about
the students’ quality of work, in relation to theaining goals, is
related to the teachers beliefs that a sourceunfesits’ errors is the
use of an inappropriate model for completing a taskl to the
students’ incomplete previous knowledge about aephn Therefore,
for these cases od errors the use of qualitatiedbfeck based on
predefined criteria can be helpful.

135



@D

)

@)

Rib

T12d

T15

T12a

R2c

_G

In the third part of this implicative diagram thelations
reveal that the teachers who feel skill in assgsgirough
class observation consider important to give feekibbaght
after the collection of the information about thadents’
performance. Furthermore, if the teachers feelleskiin
assessing the students’ individual activities, rthei
expectations about the students’ future assessment
formed by the students’ interest in homework assigmts.

When the teachers have such beliefs, they alsouenge
students’ self-assessment, thus they believe detblack
should include information about the students’ iesrrand
misunderstandings. Therefore, these teachers libkefa
characteristic of formative assessment is leartimgugh
self-assessment techniques and that provides feledba
correcting the students’ errors and for adjustirg t
students’ approach to the tasks.

The use of feedback is again related to providitegarc
expectations for enabling students setting new sgoas
they also believe that a characteristic of assessnse
sharing mathematical learning goals to the studéfitsen

the teachers have these beliefs, they also betleatethe
results of formative assessment should be discussed
between the pupils and the teachers.
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Part 4
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The first relations in part 4 reveal teachers’ dfsliabout
benefits of feedback on the students’ affective dionfe.g it
gives them hope and positive expectations), thegaachers
believe formative assessment is most effective wibachers
offer feedback about the students’ progress towaeeting
particular learning targets. These teachers belase that
formative assessment during instruction helps #dechers
identify and implement instructional correctivesdathat
assessing their students is very useful for theecabse it
gives them a chance to verify the validity of theork.

The last part of this implicative diagram includewplicative
relations between the teachers’ beliefs about tirpgse of
assessment.

When the teachers believe that the different agsest
methods aim to assess the students’ knowledge and
memorization (the ability to memorize rules, axioms
@@ theorems and other mathematical information) théso a
believe that the purpose of formative assessmetu felp
students overcome improve themselves in mathematics

— @ Furthermor_e, when they believe that the differem:tegsment
methods aim to assess the students’ analysis [ifigy do
analyze information and to arrive to mathematical
conclusions), synthesis (the ability to organizehematical
ideas altogether to form a complete image thatnh@sning)

and comprehension-understanding (the ability toceiee
mathematical meaning and to transform mathemaiuess
from one form to another), they also believe tltabading to
the formative assessment results, they should madbdir
(k2 ) (ped) instructional plan according to their students’dsee

(=)

(Pee )

3.1.5.5. Implicative relations for the teachers from France
Same as in the previous implicative diagram, thplicative diagram of the French
teachers’ beliefs is a very large diagram, inclgdan big number of implications
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between the different statements of the teachewgstipnnaires. Due to the big
numbers of these implications it is difficult toegent and interpret all of them.
Therefore, the most important relations we be prteskand interpreted.

Regarding the teachers’ beliefs about the purpdsassessment, when teachers
believe that formative assessment should be basdteopupils’ outcomes in math
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rather than on the process they also believe thratdtive assessment is subjective
while summative assessment is objective. Theseheéescthink also that the
insufficient awareness of the different assessmmegithods affects their ability to
apply different assessment methods and that atsoeults of formative assessment
should be announced to the whole class. Therefwdimited teachers’ knowledge
about assessment methods is related to negatirgsbabout the purpose of formative
assessment.

Another important relation is about students’ sséessment. The belief that
formative assessment is more effective when teackacourage student’s self-
assessment leads to the belief that the aim ofsisgmnt in mathematics is examining
the students’ knowledge (memorization), thus thbitity to memorize rules, axioms,
theorems and other mathematical information and #fso formative assessment
gives the students the chance to assess themséhe®fore the important role of
using self-assessment techniques is highlighted fhese relations.

The teachers’ belief that formative assessmentldhassess the students’ ability to
apply mathematics in unfamiliar everyday situatieneelated to feeling skilled in the
use of in oral questioning and classroom discusdibaos they agree that the students’
interest in homework assignments form their expgexta about their students’ future
assessment. They also consider structured obsameiappropriate to be used in the
teaching of mathematics. When teachers have sudisdh¢hey attribute errors to the
students’ attitude towards maths and to wrong conmplete knowledge about a
concept taught previously.

At a lower part of the implicative chain relatioase traced between the teachers’
beliefs about the purpose of formative assessnigmgse teachers’ beliefs put on the
centre the role of feedback mainly for improving ttudents at a cognitive and an
affective level. In fact these relations includee theachers’ beliefs that some
characteristics of assessment are embodied in demaf processes like providing

feedback that helps students to identify how torowp in mathematics and both the
teacher and the students reviewing and reflectmtheir performance and progress.

Next, many implications are observed between thechters beliefs about the
characteristics of formative assessment, the waysofg the information collected

through formative assessment and factors thattaffiecteachers’ future expectations
about their students’ assessment. Some of theswdaare the students’ participation
in classroom activities, their personal motivatiom learn and their interest in

classroom assignments.

A final important relation at the end of this diagr shows that the teachers that
modify their instructional plan according their démts’ needs, believe that formative
assessment is most effective when teachers ofedbteck about the students’
progress toward meeting particular learning targetterefore setting particular goals

140



help the students modify their lesson and set nealsg more based on the students’
needs.

3.1.5.6. Implicative relations for the teachers from Nethed

G
In the implicative diagram of the Dutch teachergliéfs we distinguish four
implicative chains.

The first implicative chain is formed by six varieb. At the top of this chain there is
the teachers’ belief thdbrmative assessment is most effective when teaditar
feedback about the students’ progress toward ngeperticular learning targets
(T16). This belief is related with other five béieabout the formative assessment
technique. The first relationship is observed betwthe statement T16 and the belief
regardingthe sharing learning mathematical goals with studd€m12a). The second
relationship is identified between the statemen® Bbd the beliefs thdbrmative
assessment is most effective when students haleamaidea of what the teachers
expect of thenfT13). Another implicative relation is noticed bewwn the statement
T16 and the belief that supports tlieachers can improve the clarity of student
learning targets by providing examples of both waall stellar mathematical work
(T14). Additional relation in this chain is obsetdvieetween the statement T16 and the
belief regardingproviding clear expectations enables students to realistic,
attainable goalgT15). The last relation is between the statemdr@t dnd the belief
that refers thatformative assessment is most effective when temobecourage
student’s self-assessmefitl7). Thus, the relations in this chain indicaktatt by
providing feedback and sharing the learning goals lsave influence on teachers’
beliefs about formative assessment techniques.
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Similar to the first implicative chain, the seconde contains beliefs about the
formative assessment techniques. In particulas, ¢hain shows the belief thlaigh-
guality formative assessment takes many formst biways focus giving advice and
guidance over giving gradgd18b) can have in impact on teachers’ belief altoe
following formative assessment techniquetsie professional development of
classroom formative assessment practice requirestéachers to understand the
potential for the social construction of knowled@E3a), some characteristics of
assessment are embodied in a number of proceg&segrbviding feedback that helps
students to identify how to improve in mathemgfid2b) andhigh-quality formative
assessment takes many forms, but it always providedback that strengths
motivation and leads to improvement in mathematkoalwledge and abilitie§r 18d).

In the third implicative chain seven variables fmend. At the top of this chain there
is the teachers’ belief thdbrmative assessment should be based on the pupils’
outcomes in math rather than on the procg34). This belief is related to the belief
that some characteristics of assessment are embodiadnuimber of processes like
students learning self-assessment techniques towdis mathematical abilities they
need to further work or(T12d). Another relation in this chain is betwette
statement P4 and another belief about the purpbs$ermative assessment. In fact
this belief about the purpose of formative assessnexpresses thatormative
assessment should assess the students’ abilityppty anathematics in unfamiliar
everyday situation§P5). Furthermore, the statement P4 seems to btedelvith the
following beliefs about the formative assessmeohn&ues:personal motivation to
learn is a factor which forms your expectations @bygour students’ future assessment
(T19e) andthe insufficient awareness of the different asseasmethods is a factor
which affects teacher’s ability to apply differessessment methol&0c). Thus, the
relations in this chain indicate that teachersidiglabout the purpose of formative
assessment influence their techniques using inr tlesison. Another important
implicative relationship is observed in this chdim.specific, both statement P4 and
T1 influence teachers’ belief thassessing students is very useful for them, bedause
gives them a chance to verify the validity of theark (P10). The statement T1 refers
that for formative assessment to be fair, it must befoam through the use of
standardized the tasks.

The last implicative chain includes four variabteited with the results of formative
assessment and particularly about the dimensigorafiding feedback to students.
The chain starts with the belief tHaedback about the students’ progress in learning
mathematics gives hope and positive expectatiarthéonselve¢R5). This statement
related with the belief thahe quality of feedback increases when providirgliback
right after a submissionR4). Thus, the feedback influences students’ctffe
domain and then the quality of feedback is affectda next relation is also about the
use of feedback and its relation with the studeptsbrs. Teachers express that
formative assessment during instruction providesltiack that help students correct
their errors (R6). They als@ssociate the errors with inappropriate ways ofctaag
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(R13). Therefore, this implicative chain highlightse importance of feedback for
formative assessment, which is related to the stistleognitive and affective domain.

3.2.PART B: STUDENTS’ QUESTIONNAIRE RESULTS

3.2.1. The Students’ Questionnaire in Italy

The construction of the Student Questionnaire (869 been shared among all
partners which are members of the project, but eaantry then decided to decline it
and structure it according to the specific needssadwn context.

At the common level, the SQ is built on five maxesa of investigation, which are in
turn subdivided into subcategories:

Axis 1: Assessment Practices
- During the formative evaluation
- After the formative evaluation

- Differentiation of evaluation practices

Axis 2: Participation in the evaluation
- Self Assessment
- Peer review

- Parental involvement

AXxis 3: Awareness about the evaluation criteria

- Awareness of teachers
- Awareness on the part of the students (definiéiod clarification of the criteria ..)

- Comparison among the students
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Axis 4: Results and benefits of the evaluation
- From the point of view of knowledge
- From the emotional point of view

- From the point of view of motivation

Axis 5: Using the errors
- By teachers

- By students.

In detail, the structure of the Student Questiomproposed to Italian students, is as
follows:

- Part A: Information related to gender, and class/school beship;

- Part B: opinions on the importance of assessment tootsathematics (on the one
hand, the importance that students attach to difteassessment tools in mathematics
and on the other, the opinions on the actual uskenmathe classroom);

- Part C: personal experiences of students (divided inteettmocks with respect,
for example, to their relationship with gradesnathematics, with the ways of
teacher evaluations, with the self-assessment eadgssessment, with the habits of
their teachers in mathematics about evaluatiofhe following table shows how the
Axes were declined inside the Italian SQ.

Tab.1: Declination of the Axes of investagion within the Italian SQ.

Sections of Italian SQ Shared Axes of investigatio
part A /

part B Axis 2, Axis 3

part C Axis 1, Axis 3, Axis 4 Axis 5

144



10.

The administration of the SQ in Italy

In total 460 secondary school students of firgrde partecipated to the survey in
Emilia Romagna, in the provinces of Bologna and bfwd (IC 15 of Bologna, IC
"Gasparini" of Novi di Modena, IC "Bassi" Castel IBgnese, school "Ungaretti"
Solarolo). This is obviously a sampling given ke tchoice of expanding the
knowledge of specific contexts (and related tragnimeeds of teachers) among the
schools which partecipate to FAMT & L as Associd@adtners.

In detail, the questionnaire was completed by 2d@lents of the first year of
secondary school in first grade, by 139 of the sdagear and by 74 of the third year.

To facilitate both the administration and the sgjoeat analysis of the data, students
completed the questionnaire online. The instruntbat was used is the platform
Lime Survey, an open source application that allossrs to develop and publish
surveys, to collect responses and to have sommstisstin real time. In order to
monitor the operations of compilation by studersisime project researchers have
always been in the classes at the moments deditatediting the surveys. The
online tool also allowed to collect the responsesgmously and to collect data in an
aggregated form. Almost all the questions were ctired as multiple choice
guestions (Likert scale) and the tool set so asdaire the completion of each part of
the questionnaire (to pass to the next sectionssiple only after the full compilation
of the previous parts).

PART B - Opinions on the importance of evaluatiortools in Mathematics

The analysis of students' responses provided inBraf the Student Questionnaire
is taken from the articte

In Part B:
The first question is aimed at investigating th@amance attributed by the students

to the different assessment tools;

The second one detects the presence or absenbesaf 4ssessment tools in the
experience of the students at school.

! Ferretti, F., Lovece, S., (under reviewp valutazione formativa per la didattica della neahatica
nellambito del progetto FAMT&L. Le concezioni deigstudenti “di scuola media” nei confronti
degli strumenti di verifica utilizzati in classé&icerche di Pedagogia e Didattica — Journal of Tieso
and Research in Education.
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11. The following tables show the results (expressedaapercentage) for each
individual item. The right column in the first tab$hows the sum of the percentages
of response to options 3 and 4 (extremely impoytant

How much important do you think the following metlklg of
assessment in math are? Put in order of importanite following
methods for your assessment in mathematics.

***Note: The number 4 represents the highestgree of importance

Tla. Test with Completion tasks 38,7 %
T1b. Test with Multiple choice tasks 49,8 %
T1c. Test with True — False tasks 59,5 %
T1d. Test with Matching tasks 43,3 %
Tle. Test with Closed-ended tasks 62,6 %
T1f. Test with Open-ended tasks 64,6 %
T2. Participation in class 68,7 %
T3. Portfolio 54,4 %
T4. Homework 61,7 %
T5. Project 57,8 %
T6. Presentation of works, reports etc 57,6 %
T7. Peer-Feedback 56,3 %
T8. Self- assessment 55,2 %
T9. Individual interviews 61,3 %
T10. Group activities 75,9 %
T11. Other activities 33,7 %

Tab. 2. Results, in percentage, to the first questn of "Part B" of the Student
Questionnaire
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Select from the list the assessment tools that youmath teacher uses more:
frequently

Tla B. Test with Completion tasks 44,8 %
T1b B. Test with Multiple choice tasks 43,9 %
T1c B. Test with True — False tasks 58,5 %
T1d B. Test with Matching tasks 23,7 %
T1le B. Test with Closed-ended tasks 76,7 %
T1f B. Test with Open-ended tasks 87,4 %
T2 B. Participation in class 43,5 %
T3 B. Portfolio 19,3 %
T4 B. Homework 91,1 %
T5 B. Projects 24,8 %
T6 B. Presentation of works, reports etc 31,1 %
T7 B. Peer-Feedback 20,2 %
T8 B. Self- assessment 15,9 %
T9 B. Individual interviews 70,4 %
T10 B. Group activities 39,8 %
T11 B. Other activities 15%

Tab. 3. Results in percentage for the second quemsti of "Part B" of the Student
Questionnaire
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We get a first interesting observation, from thewwus data, by doing a simple
comparison between the sums of the overall pergesfaumming the percentages of
the first table we get 901.1, while adding the patage of the second table we obtain
706.1. From this first and general comparison we almeady deduce that students
perceive much more the importance of a wide "paleaif assessments with respect to
what they see carried out by their teacher.

In line with the theoretical framework, studentwhthat they value their active
participation in the evaluation process; in faatythrattach much importance to the
very instruments that emphasize their role in thenktive assessment: tools "peer
assessment” and "autoassessment” (T7 and T8); \@isa of student participation
in the classroom" (T2) and "group activities" (T10) the meanwhile, the assessment
tools that students perceive to be used more bfgygeachers are "homework” (T4B)
and "test with open-ended tasks" (T1fB).

In addition to these rankings, it is interestingseée for which items the result in the
first question is even further from the resulthe second question.

Looking at the response rates, the items:

T3-T3B: Portfolio of the student (collection of thwrk done during school);

T5-T5B: Conducting project work on concrete sitoas;

T7-T7B: Mutual evaluation between peers;

T8-T8B: Self-assessment (i.e. each student assedsether knows what he has
learned);

T11-T11B: Group activities.
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differ by at least 30 percentage points (the défifiee between the response rates in the
first question and the response rates in the seqaedtion, in reference to the same
assessment tools, is greater than 30 percentagespoi

Furthermore, for the items:

TID - T1dB: Test-match (two lists of concepts todmanected to each other);
T2-T2B: Observation of student participation in tk@ssroom;
T6-T6B: Reporting on research and personal work

the difference between the response rates betvineeiirst block and the second item

is about 20 percentage points.

In contrast, the response rates to the first questre significantly lower than the
response rates in the second question for the:items

T1f -T1fB: Test with open-.ended tasks;
T4-T4B: Homework.

Analysis of results

In the reading and interpretation of the data itstnbe remembered that, having
worked on a non-representative sample of studaniskind of wide generalization is
not allowed. The results are therefore a useful mmgortant starting point (and
appeal) to build and define some hypotheses abeupriactice and the training needs
of teachers that has to be explored further inesgisnt investigations.

The fact that students give much importance to rasséssment tools even if they do
not see them actually used in the classroom by teachers may be indicative of the
different visions of students and of teachers abpatceptions of formative
assessment. If the students perceive the lack ofyraasessment tools in classroom
situations, it can be a symptom of the absence) theeir point of view, of the will, on
the part of the teachers, to investigate the caofsteir difficulties. This also implies
the perception of the lack of data necessary fertdacher to be able to make an
assessment of what students are able to do at smm in the process of
teaching/learning: one of the functions in the ggtped good practices of evaluation.

Peer review and self-assessment (instruments amesidmportant by students, but
not very much used by teachers in valuation prartare considered as essential
assets of the practice of formative assessmenfadty during activities of peer

assessment, students must be able to acquire ¢tlndddye and skills necessary to be
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able to "assess the others" and, during the evafuphase, the learning achievements
are made explicit, making it even better "evalualble of teachers. Moreover, also
the students under evaluation, helped by the dssmusamong peers, will try to
defend their ideas and arguments, so they will ypelescribe them. The peer
assessment often leads naturally the studentdléztiens related to self-evaluation,
and this is useful not only for the learning phdset also to provide meaningful
feedback to the teacher when the process is desgdwgish the student.

The data show that students feel much more impipntatiner than what it is actually

used in the classroom, the use of tools such asufgactivities", "portfolio of the
students", "observation of students' participatiothe classroom". Within a vision of
evaluation aimed at guiding students toward a greatvareness of their own
learning, it is essential that the teacher, whilglents perform mathematics activities,
observes them and asks explanations, so thatdheygain information not only
about their skills, but also about the mental psses they put in place and about their
attitudes. In addition the use of "group activitiésr FA is the tool that can better
foster discussions between students and the teactaohnique of classroom
discussion, which proved to be very effective notyaluring teaching situations in
class, but also for the detection of evaluativenmfation about individual students. In
fact, during the group activities the students déféneir ideas, make them explicit
and openly expose them, thus making them moreifddaié by the teacher (who may
also adopt simple observation instruments for syate data collection). The high
presence of "test with open-ended tasks" amongskessment tools used by teachers
IS a very positive fact, as it is very importamt,nnatters of evaluation, to privilege the
process rather than the product, enhancing andia@vad each step of the process of
solving problems, in order to evaluate well thefetént strategies used by the

students.
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PART C- Your experiences

1) In the questions P emerge another links betwaetents' answers and our
theoretical framework.

P- According to your experience in classroom, expss your opinion about the
following statements (PERCENTAGE SUM “AGREE PLUS STRONGLY
AGREE").

100 +
90 -
80 -
70
60
| | |
30 7 ] ‘ {Seriel Punto "P4 Some assessments serve to verify..” | i i
- : i 3 ‘ |valore: 65,2 | )
. | U—D—DT ||_ IL_..
10 + : g M 4 | - - ! g
P1 P2 P3 P4 P5 P& P7 P8 P9 P10
Assessment  Assessment  The grades Some When Assessmentin | feelmore  Assessment When lam not The grades
helps me  help me facing that | receive assessments feedbackis math confidence  information satisfied about  and the
identifying my my difficulties on a math testserve to verify continuous | provokes me about myself motivates me  the grades reports in
good skills in ona cannot show if onlywhat! feell havea anxiety. when | have  toset new that | have math donot
math. mathematical | have have foundation more frequent  goalsin received for  force me to
subject. understoed understood on that helps me feedback learning math. my working in work when |
the a to understand about my math, | have don't wantto
mathematical mathematical whatlam progressin a to try harder. do.
subjects | have subjectand  learning in mathematic
been taught. not for our math. subject.

grade report.

The high percentage in item P4 highlights how abitdexplicitly emphasize the
importance of non-summative assessment.

We can also observe that one of the highest rdtéStmngly Agree" is in item P8
(and this indicates

a strong link between assessment and motivatidms i§ confirmed by the result in
the item P9,

which underlines the close link between assessar@hengagement.
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2) According to your experience in classroom, expresgour opinion about the
following statements (PERCENTUAGE SUM “AGREE PLUS STRONGLY
AGREE").

80
80
70
60 I
|
50 |
40
30
20
10
0 - : | : ! d : :
T13a Ti3b T13c T15 T16 T18 T19
My teacher My teacher My teacher For improving On my corrected After an After an
assesses our skills  assesses our skills  assesses our skills students who failin  tests in math, my assessment my assessment my
and knowledge and knowledge and knowledge  mathematics, the teacher makes teacher uses to give teacher
before the during the after the instruction teacher explains comments that tell different differentiates the
instruction of each instruction of each of each mathematic againa me what | have mathematical activities that he
mathematic mathematic concept mathematical topic. done well and what activities at each  gives us according
concept. concept | have done wrong. student, in orderto  to our interests.

help us promote
our good skills in
math.

The items T13a-b-c refer to the use of evaluati@forte, during and after an

educational activity. As shown response rates, wigfap of more than 10% compared
both to "before” and "during”, more than 80% aidents said that usually the
teacher evaluates what they learned after introduginew topic.

From item T16 emerges a bad information: over dmel tof the children said that
when correcting homework, the teacher does notvelagt has been done well.
Evidently, in Italian teaching practices, teachemiply put a number (i.e., the
assessment often takes only a summative function).

In line with our theoretical framework, the item 8 &and T19 show another critic
about the function of the formative evaluation: th#iculty in differentiating tasks
according to the skills and interests.
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3) According to your experience in classroom, expressur opinion about the
following statements (PERCENTUAGE SUM “AGREE PLUSSTRONGLY
AGREE").

R4 My math teacher uses our mistakes and interests fgan the next 47,1
mathematics lesson

R5 My math teacher wants to be with me while | am caecting my 28,1
mistakes.

The items R4-R5, in which we investigated the @it of the teacher perceived by
students at the time of teaching (R4) and lear(itfg). The answer do not reach the
50% of positive feedback. The very negative peagmin item R5 (below 30%)
indicates that most of the teachers do not follawdents while they correct their
mistakes.

4) According to your experience in classroom, expresgur opinion about the
following statements (PERCENTUAGE SUM “AGREE PLUSSTRONGLY
AGREE").
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|
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0 ] | | 1
51 52 53 S10a S10b 511 513 514 519
Where After an On my My math My math My parents My teacher’s | use to discuss | usually create
appropriate, assessment corrected work teacher uses to teacher uses to make goal of with my a personal
lam invelved in  in math, my in math, | make call my parents call my parents comments assessment is teacher his/ her check listin
decisions about teacher asks comments that to make a to make a aboutmy  identifying my own order to assess
how the me tomake a tellmewhat!  discussion discussion after corrected tests learning expectations myself in math.
assessment in self-assessmenthave done well.  before my my assessment. or works in difficulties in before an
math will take on my assessment. math, even if | math in order assessmentin
place. corrected work. getlow or high to help me to math,
grades. overcome
them.
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In our theoretical framework the importance of sh@rcriteria of assessment is
explicit. As we can see in the figure above (Itefr), $nore than half of the children
said that they are almost never involved in denosiabout how the assessment in
math will take place. To confirm this, we can azalyhe responses to the item S14
and we can see that less than 50% of studentdhaayhey discuss with they teacher
his/ her own expectations before an assessmerwitim. m

The items S1 and S2 still investigate the selfsssent and in both of them the
percentage of positive responses is very low.

The analysis of the answers to item S12 showsntioaé than half the pupils declare
not to know what is expected by them in her/hisky@nd the high percentage of
positive answers to item S16 underlines that glaalbout aims yields a greater
motivation for the students.
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3.2.2. The Students’ Questionnaire in Cyprus

1. Questions of Part B

Other (Write down exactly...
Group activities
Individual activities
Individual interviews
Self- assessment
Peer-Feedback

B Missing
Project B Not important
Homework
Portfolio

Less important
Participationin class

Test with Open-ended tasks
Test with Closed-ended tasks
Test with Matching tasks
Test with True — False tasks
Test with Multiple choice tasks
Test with Completion tasks

B Important

0 50 100150200 250 300 350

Graph 1

Graph 1 presents students’ opinions about the itapoe of some specific
techniques/methods of assessment in mathematica.fitdt glance, participation in
class is considered as the most important methodsséssment in mathematics.
Homework seems to be the second important methothéostudents, while the test
with true-false tasks is the third. Similar, moharn the half sample of the research
argues that the test with multiple choice taskgnepnded tasks or completion tasks
are also important methods of assessment. This yiewvails for the individual
activities. In contrast, the method of individuatdarviews stands out for its negative
aspect. Similarly, the method of portfolio is calesied less or not important.
Regarding to the rest of the suggested methodslestsi opinions about their
importance in the assessment of mathematics areewt
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2. Questions T13to T19in Part C

After an assessment my teacher differentiates the activities that he gives us
according to our interests.

After an assessment my teacher uses to give different mathematical activities at
each student, in order to help us promote our good skills in math

The teacher has not anytime to explain me what | don’t understand.

On my corrected works in math, my teacher makes comments that tell me what
I have done well.

B Missing
For improving students who fail in mathe matics, the teacher explains again a B Never
mathematical topic.
Rarely
After an assessment, my teacher develops mathematical tasks which will help
me to face my difficulties in a mathematical subject. | B Spmetimes
My teacher assesses our skillsand knowledge:s after the instruction of each HQften
mathematic concept. |
My teacher assesses our skillsand knowledge:» duringthe instructionof each
mathematic concept. |
My teacher assesses our skillsand knowledge:» before the instructionof each
mathematic concept. | |
T T T T T T T
v} 50 100 150 200 250 300 350

Graph 2

Graph 2 refers to students’ opinions about theriegles and methods applied by
their teacher. As the graph shows more than theoRtBe sample claim that their
teacher assesses their skills and knowledge dtimmgstruction of each mathematic
concept. The assessment after the instruction af esathematic topic also happens
frequently, in contrast to the assessment befogeirtbtruction of each mathematic
topic. Similarly, a large proportion of studentgue that their teacher explains again
a mathematical topic to students who fail in mathges in order to help them to be
improved. However, a contradiction is observed ketwthis argument and students’
opinion that their teacher has not any time to &xplstudents what they don’t
understand. In specific, the two third of the studeargue that the teacher has not any
time to explain them what they don’t understand,diuthe same time, almost the two
third of them support that the teacher explainsimaga mathematical topic for
improving students who fail. It is noteworthy thlaé most of the students declare that
after an assessment their teacher not differertti@ectivities that he/she gives them
according to their interests, as well they clairattafter an assessment their teacher
don’t give different mathematical activities at leagtudent, in order to help them to
promote their good skills in math.
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3. Questions P1to P10 in Part C

The grades and the reports in math do not force me to work when |
don’t want to do.

When | am not satisfied about the grades that | have received for my
warking in math, | have to try harder.

Assessment information motivates me to set new goals in leaming
math.

| feel more confidence about myself when | have more frequent

feedback about my progress in a mathematic subject. B Missing
ENever
Assessment in math provokes me anxiety.
Rarely
When feedback is continuous | feel I have afoundation that helps Someti
me to understand what 1 am learning in math. DMELimes
Some assessments serve to verify only what | have understood on a HOften

mathematical subject and not for our grade report.

The gradesthat | receive on a math test cannot show if | have
understood the mathematical subjects | have been taught.

Assessment does not help me facing my difficultieson a
mathematical subject.

Assessment helps me identifying my good skills in math.

Graph 3

Graph 3 gives information about students’ belidi®w the purpose of formative
assessment. As it is clear from the graph, the miote students support that when
they are unsatisfied about the grades that they maweived for their working in
math, they have to try harder and they, also atbaethe more frequent feedback
about their progress enhances their confidenceait.nfrurthermore to the affective
domain, the graph indicates that less than thedbadfents feel anxious when they are
assessed in mathematics. As regard students’ oginmbout the purpose of
assessment, it is observed that the main purpogbeofissessment is to identify
students’ good skills in math. However, at aboet $ame proportion of the sample
argues that assessment doesn’t help students fattiag difficulties on a
mathematical subject. Regarding the above statesywrtcould therefore say that the
majority of students consider that the formativeeasment help them to identify their
good skills, feel more confidence about themseres$ gives them an incentive to try
harder. However, at the same time, students detllateformative assessment don’t
help them realize their difficulties. For the remag statements, the results do not
give us a strong indication, since the averagéef response varies in the middle.
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4. Questions R1to R6 in Part C

If | make mistakes in math | deserve a low grade.

My math teacherwants to be with me while 1am
correcting my mistakes. W Missing

My teacher uses our mistakes and intereststo plan the
next mathematics lesson. W Never
After an assessment in math, my teacher wants to verify if Rarely

I have understaod the mistakesthat | have made. .
B Sometimes

My mistakes in math di .
y mistakes in m iscourage me = Often

Correcting my mistakes helps me to understand better a

mathematical concept. I
T T 1 T T 1 T

0 50 100 150 200 250 300 350

Graph 4

Graph 4 represents students’ beliefs about thdtsesuformative assessment. In this
graph, three positive opinions are distinguishedhil&rly, three negative opinions
stand out. More specifically, most of the studeartpue that correcting their mistakes
helps them to understand better a mathematicalepbnblext they support that after
an assessment in math, their teacher wants toyvirihey have understood the
mistakes that they have made, as well as they @en#iat if they make mistakes in
math they deserve a low grade. In contrast, moghefstudents claim that their
teacher doesn’'t want to be with them while they @verecting their mistakes and
he/she also doesn’t use their mistakes and ingetesplan the next mathematics
lesson. However, a small proportion of the partioiis seem to be discouraged by the
mistakes in math.

5. Questions S2, S3, S17, S18, S19 in Part C (abouf-sssessment)

Iusually create a personal check list in order to assess myself in
math.
It's more important for me to understand the mathematical u Missing
knowledge | am taught than to get high grade. |
For me, to be successful in math means to have a good grade
report. Rarely
On my corrected work in math, | make comments that tell me
what | have done well.

H Never

517 | 518 | 519

53

W Sometimes

After an assessment in math, my teacher asks me to make a self- m Often

assessment on my corrected work.

52

Graph 5

Graph 5 includes five statements which refer tb-agtessment technique. What it is
observed in this category is that most of the sitedeespond negatively. Especially
most of the students don’t create a personal ctstéklorder to assess themselves in
math nor make comments that tell them what theyedone well in their corrected
work in math. In addition, their teacher doesnk #eem to make a self-assessment on
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their corrected work, after an assessment in niathontrast, for the most students,
the graph shows that to understand the mathemanmakledge they are taught is
more important than to get high grade. Most of shedents also argue that to be
successful in math means to have a good gradetrepor

6. Questions S4, S5, S6, S7, S8, S9, S20, S21 in Bgdbout peer-assessment)

—  Tobesuccessful in math, | have to be more successful than the rest of the
students in my classroom.

52

o= Ifldon't know the grades of my classmates | am not ableto know if | have

succeeded in math. _ ‘
o  Iprefer not comparing my results in math with my classmates in order to
avoid their derision.
‘ o Missing
Havingthe students correcting each other's work in classleadsto
increase the competitiveness among them ‘ W Never
. ; . Rarely
Peer review leads to differentiate the good students from non-good.
‘ W Sometimes
w Having us giving feedback on each other’'s work helps me alsoto develop ® Often
w my self-assessment skills. ‘
The opinion of the good students sbout my test or my work in math is
more important for me than the opinion of the rest students
- After aclassmate marking my test or work in math, | can acknowledge my
b
T T T
o 50 100 1

52

H

S8

57

S5

mistakes easier.

| | . .
50 200 250 300 350

Graph 6

Graph 6 refers to peer-assessment technique. Agréipd shows, more than the half
students argue that if they don’t know the gradeh@ir classmates they are not able
to know if they have succeeded in math. In addjtroore than the half participants

believe that correcting each other’s work in classls to increase the competitiveness
among them. In contrast, regarding to the reshefdtatements, more than the half
students have negative stance for the writtenrstté

7. Questions S1, S12, S13, S14, S15, S16 (about tharaness of assessment
criteria)
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516

When it is clear to me what and how to leam ina | |
mathematics class, | become a more motivated and

engaged learner.

5

| prefer to know the criteria that my teacher uses for my
assessment in math.

51

I use to discuss with my teacher his/ her own expectations  Missing

before an assessment in math.

514

H Never

. - e - R Rare
My teacher's goal of assessment is identifying my learning ty

difficulties in math in order to help me to overcome them.

513

B Sometimes

‘  Often
When | am assessed in math, | usually do a working

wn without knowing precisely what 1 am expected to do.

12

Where appropriate, | am involved in decisions about how
the assessment in math will take place. | |

s1

T T T T T T
o 50 0o 150 200 250 300 350

Graph 7

Graph 7 refers to the awareness of assessmeniecritéore than the half students
declare that they prefer to know the criteria thair teacher uses for their assessment
in math, because as they argue, they become matigated and engaged learners
when it is clear to them what and how to learn i@thematics class. In contrast, a
very small proportion of the participants say tthegty are involved in decisions about
how the assessment will take place or they diseutis their teacher his/her own
expectations before an assessment in math. Finaitl, respect to the other two
statements the results are not clear again, becstusients' responses are in the
middle.

Concluding Remarks about Students’ Beliefs

Students consider the participation in class aedntbmework as the most important
assessment techniques in math, while the indivichtatviews seem to be the least
important for them. In addition, according to stoidé responses, the teacher assesses
their skills and knowledge particularly, during thmestruction of each mathematic
concept. It is noteworthy that the teachers doiffeentiate their activities according
to their interests in order to help students tonmte their good skills in math. As
regard students’ beliefs about the purpose of ftuaassessment, they consider that
the main purpose of the assessment is to identifglests’ good skills in math.
Furthermore, most of the students argue that dimgetheir mistakes helps them to
understand better a mathematical concept. Regatdirgelf-assessment technique
most of the students respond negatively, indicatiag students are not severely dealt
with self-assessment. At the same time their statésnshow that neither the teachers
emphasize on their self-assessment. An importannt por peer-assessment
techniques is that the students are not able tavkhthey have succeeded in math if
they don’t know the grades of their classmatesaliin as for the awareness of
assessment criteria, students' answers show thatptiefer to know the criteria that
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their teachers use for their assessment in mathever their teachers don’t involve
them in the decisions about how assessment wil pééce.
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3.2.3. The Students’ Questionnaire in Swiss
Sample

The questionnaire has been submitted to 340 staider@anton Ticino distributed as
follows: 72 students in the first form of middlehsol, 67 students in the second form
of middle school, students in the third form of diel school: 78 (base course), 49
(aptitude course); students in the fourth form addte school: 17 (base course), 57
(aptitude course). Males represent 47,6% and fentfel%. The students belong to
the schools of Cadenazzo, Gravesano, Minusio, AariatiLocarno.

How important are for you these assessment methadsnath to evaluate the
learning of the students?

Graph 1: Student’s beliefs concerning the importane of the assessment methods
in math to evaluate their own learning

Interrogazioni individuali

B Minimo
[N N O N e
B Medio

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Autovalutazione (cio# ogni studente valuta se sa quello che ha imparato

Valutazione reciproca tra compagni

Presentazione di relazioni su ricerche e lavori personali

Svolgimento di progetti di lavoro su situazioni concrete

Compiti a casa

Portfolio dello studente (raccolta dei lavori fatti durante il percorso scolastico)

Osservazione della partecipazione degli studenti in classe

Test con problemi di cuisi chiede lo svolzgimento

Test con esercizifad esempio calcali o espressioni) di cui si chiede solo il risultato

Test s corrispondenzs (due elenchidi concetti ds collegare tra loro)

Test con domande Vero/Falso

Testa risposta multipla

Testa completamento (o “test bucati”, per esempio un esercizio in cuibisogna inserirele voci
mancanti)
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Select from the list below the assessment methatjdently used by your math
teacher

Graph 2: Frequently assessment methods used by tdws in the opinion of
students

Attivita di gruppo

Interrogazioni individuali

Autovalutszione (ciot ogni studente valuts se sa quello che ha imparata

Valutazione reciprocatra compagni

Presentazione di relazioni su ricerche e lavori personali

Svolgimento di progetti di lavoro su situazioni concrete

Compiti a casa

Partfolio dello studente [raccolta dei lavari fatti durante il percorso scolastico)

Osservazione della partecipazione degli studenti in classe

Test con problemi di cuisi chiede lo svolgimento

Test con esercizi (ad esempio calcoli o espressioni) di cui si chiede solo il risultato

Test a corrispondenza (due elenchidi concetti da collegare tra loro)

Test con domande Vero/Falso

Test a risposta multipla

Test a completamento (o “test bucati”, per esempio un esercizio in cuibisogna inserire le voci
mancanti)

0% 10% 20% 30% 40% 50% 60% 70% B80% 80% 100%

Comparing graph 1 and 2 comes to light very highcentage referring either to
pertinence and the effective use of test with opeted tasks or test with closed-
ended tasks (eg calculations or expressions) tlat ig only claiming result.
Analyzing graph n.1 it emerges that students gigh importance to participation in
class. Peer-Feedback, reporting on researches ensonal works , and test with
multiple choice tasks or with true — false tasks apt recognized as assessment
methods used by the teachers.

Graph 3: Comparison between the importance given \bthe students to the
various assessment methods and the actual us of thelone by the teacher
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Attivita di gruppo

Presentazione di relazioni su ricerche e lavori personali

Svolgimento di progetti di lavoro su situazioni concrete

Compiti a casa

Portfolio dello studente (raccolta dei lavori fatti durante il percorso

W Utilizzo da parte del docente
scolsstica)

M importanza assegnata dallo studente

Osservazione della partecipszione degli studenti in classe

Test con problemi di cuisi chiede lo svolgimento

Test con esercizi (ad esempio calcoli o espressioni) di cui si chiede solo il
risultato

Test s corrispondenzs (due elenchidi concetti da collegare tra lora)

Test con domande Vero/Falso

Testa risposta multipla

Testa completamento (o “test bucat”, per esempio un esercizio in cui
bisogna inserire le voci mancanti)

0% 10% 20% 30%  40% 50% 60% 70% 80% 90% 100%

Overall it appears a correlation between the stisl@erception of the importance of

formative assessment methods and the effectiveyige teacher. 11 out of 15 items
show a more important perception by the studersise to the effective use by the
teacher; just the opposite for test with open-en@estts, individual interviews, test

with open-ended tasks or homework assignment wierstrongest gap is detected.
Lowest gap becomes visible on test with closed-énaeks.

Strong gap becomes visible for these items: rappran researches and personal
works, conducting working project on concrete gitues, self-assessment (the
student evaluate it own learning), group activijtiest with Matching tasks, student’s

portfolio, considered quite important for the stotde but little used by the teachers.

On the item “other”, not included in the graph anmbsen by 11,5% of the students,
are included these elements: “blitz tests with [mols with only answer”,
“unexpected small tests, where the assessmentpiesxin words (excellent/very
good/good...) instead of numbers (6/5.5/...) twosomesr@ges, group oral
examination, short test based on the last argurtfest, work alone and then correct
together”, works on the blackboard, classroom behhav‘single expression
problems”.

Specifically the report highlights that concerningmework we have the strongest
gap between the student’s perception of its impodaand the effective use of it
made by the teacher; less than 20% of the studbirtk that homework are an
important instrument and more than 70% of the teechre using it.

According to the students there is a preponderarficactivities such as test with
closed-ended tasks, test with open-ended tasksework, rather than methods that
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require learning communicative (reporting on resees and personal). Personal
interpretation of a problem (conducting working jpad on concrete situations). On
the other hand, as shown in Graph 1 students, iexper a discreet importance of
these aspects under assessment.

Graph 4: Assessment methods and relative classrogpartitions

Attivita di gruppo

Interrogazioni individuali

Autovslutazione (ciok ogni studente valuts se 53 quelloche ha imparsto

Valutazione reciprocatra compagni

Presentazione di relazioni su ricerche e lavori personali

Svolgimento di progetti di lavoro su situazioni concrete

Compiti a casa W Quarta sttitudinale
M Quarta base
Portfolio dello studente (raccolta dei lavori fatti durante il percorso scolastico) M Terza attitudinale

M Terzabase

Osservazione della partecipazione degli studenti in classe W Seconds

W Prima

Test con problemi di cuisi chiede lo svolgimento

Test con esercizi (ad esempia calcoli o espressioni) di cui si chiede solo il risultato

Test a corrispondenza (due elenchidi concetti da collegare tra loro)

Test con domande Vero/Falso

Testa risposts multipla

Test 3 completamento (o “test bucati”, per esempio un esercizio in cui bisogna inserire
e voci mancanti)

0% 10% 20% 30% 40% 50% 60% 70% B80% 20% 100%

A high discrepancy appears on the True/False tesgspms that in the first form of
middle school this type of test is a frequentlydusmol while this importance tend to
decrease in the further classes. An opposite trappears towards individual
interviews in which more than 30% of the studeritthe first form of middle school
declare to use it in the classroom, while in theosd and third form of middle school
it exceeds 60%

In certain cases, as homework and group activivespbserve that the answers of the
students of the base course (of the third anddtet form of middle school) diverge
from those of the aptitudinal course .
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We show below some graphs that highlight the musrésting cases of differences
between answers of students from the first to dleth form of middle school:

Graph 5: Test with completion tasks (exercise in which yavé to fill in the
missing word)

From the first to the fourth form of middle schdbkre is a progressive increased
number of students that consider not importanttype of assessment method.

quarta attitudinale

quarta base
o ‘ Emissing
terza attitudinale o
‘ Eminimo
terza base poco
‘ Emedio
seconda ‘ Emolto
prima

0 20 40 60 80 100

Graph 6: Reporting on researches and personal works

There is a substantial gap between the opiniotiseo$tudents of the first and those of
the fourth form of middle school about the impodarf this instruments, probably
due to the / fact that for several years the stisdeme not compared to this
istrument/lack of use of this instruments during finst years.
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quarta attitudinale

quarta base
Emissing
terza attitudinale .
Eminimo
terza base Fpoco
Emedio
seconda
Emolto
prima

0 20 40 60 80 100

Graph 7: Peer-Feedback

There is a difference between students in theffirsh of middle school and students
in the fourth middle school about the importanceeér-feedback. The importance
decreases with advancing years.

quarta attitudinale
quarta base
Emissing
terza attitudinale o
Eminimo
terza base “poco
Emedio
seconda Emolto
prima
0 20 40 60 80 100

Graph 8: Student’s portfolio

Similarly a difference appears between studentsiopiof the first and the fourth
form of middle school concerning their portfolimdaeducation data collection.
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quarta attitudinale

quarta base

terza attitudinale

terzabase

seconda

prima

40 60 80

Emissing
Eminimo
Hpoco
Emedio

HEmolto

100

PART C

Graph 9: According to your experience in the classroom, giw@ur opinion on the

following sentences indicating your degree of agmeent

Le note in matematica non riescono a costringermi a studiare di pit quando non ne ho voglia

Quando non sono contento/a della nota che ho ricevuto nel mio lavaro in matematica, so che devo
Iavorare con piit impegno

Conoscere le mie note mi motiva a cercare diandare meglio in matematica

Misento pili sicuro/a di me stesso/a quando l'insegnante mi dice spesso come sto andando in
matematica

Essere valutato/a in matematica mi generaansia

Quandoinsegnate ci dice continuamente come stiamo andando, o sento che ho degli elementi che
mi aiutano a capire che cosa sto imparando in matematica

Alcune verifiche in classe servono solo per controllare che cosa ho capito di un argomento
matematico, e non per il voto finale

Le note che riceve nelle verifiche di matematica non fanno vedere realmente se ho capito un
argomento che mi & stato insegnato,

Lavalutazione mi siuta ad affrontare le mie difficolts sui vari argomenti di matematica

Lavalutazione dell'insegnante mi siuta a capire quello che so fare,

0% 10% 30%

W Missing

M Perniente d'sccordo
M Pocod'accordo

W Abbastanza d'accordo

m Molto d'accordo
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Students give high importance to the role of theeasment that helps them to
understand their personal capabilities and to fiffeculties. Taking grades is an
important part of the life of every student. Foertihngrades have motivational role to
try harder and do better. For 50% of students,egad math don’'t show the learning
ability; there are other instruments useful in deiaing the learning. A continuous
feedback from the teachers is essential. 53,5%efttudents declare an assessment
anxiety in math and the 57,7% of students declaae‘The grades and the reports in
math do not force me to work when | don’t want tdhis shows the importance for
the teacher to urge volition and motivation of gedents to take them to get involved
in its role as a student.

Graph 10: Assessment gives me anxiety

The graph shows that 1 out of 2 students (52%-5686) from the first to the fourth
form of middle school is anxious about an upcomimgth assessment. Some small
differences emerge between student of third forrmiofdle school aptitudinal, where
the percentage is around 40%.

I
guarta attitudinale
quarta base
| W Missing
terzaattitudinale M Perniente d'accordo
| Pocod'accordo
terza base
| M Abbastanza d'accordo
seconda W Molto d'accordo
prima
[
T T T T T 1
a 20 40 B0 B0 100

More than 60% of the students declare to feel mordidence about himself when he
has more frequent feedback from the teacher abisuprogress in a mathematic
subject and to have usefull elements to undersidrad they are learning .
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Graph 11: | feel more confidence about myself when have more frequent
feedback from the teacher about my progress in a ntiaematic subject.

The following graph shows that this approach is enpresent in the first form of
middle school rather than in the fourth form of dieschool.

|
quarta attitudinale H
quartabase [N I
| Emissing
terza attitudinale _
_- Eperniente d'accordo
terzabase [N I oo C2eeore
| mabbastanza d'accordo
seconda [N MY, " melto daccordo
prima F H
T ! T T T 1
0 20 40 60 80 100

It is worth noting that an high percentage of stus€64,7%) in some cases connects
assessment with formative and not only summatalaer (Some assessments serve
only to verify what | have understood on a mathérahsubject and not for the grade
report), graph n.9.

Overall it appears that students show confidentetegacher’'s assessment. Although,
around 50% of the students declare that the gradesmath test cannot demonstrate
the real comprehension of a mathematical subj@8%% affirm that the teacher
assessment helps identifying good skills in math.

Graph 12: According to your experience in the classroom, giyour opinion on the
following expression. Indicating if these situations happensoften, never,
sometimes or rarely.
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Dopouna verificail/la mio/a insegnante da a ogni studente delle attivita diverse, in base ai nostri
interessi

Dopo una verifica, il/la nostrofa insegnante da a ogni studente differentiattivita matematiche, per
aiutarci 3 migliorare

Sulle verifiche scritte in matematica, il/la mio/a insegnante fa dei commenti che mi spiegano che cosa ho
fatto di correttoe che cosa

mMissing

LU
Peraiutare gli studenti che vanno male in matematica, I'insegnante spiega piti volte un argomento
Raramente

= Qualche volta

mSpesso

Dopo una verifica, il mio insegnante propone delle attivits che mi aiutano ad affrontare le mie difficolts
neivari argomenti di mat itica

Dopo averci insegnato un argomenta nuove ilfla nostro/a insegnante valuta quello che abbiamo
imparato

Menire ci insegna un argomento nuovo il/la nostro/a insegnante valuta quello che stiamo imparando

Prima di insegnare un argomento nuovo, il/la nostro/a insegnante valuta quello che sappiamo

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

The results reveal that a good percentage of teadmssesses student’s skills and
knowledge before, during and after the instructdbreach mathematic concept, but
above all after a mathematical activity, accordittgy the traditional approach
“explanation-exercises-assessment”. The teachér,imthe 55,9% of the cases, after
an assessment, develops mathematical tasks tostelpnt to face difficulties in a
mathematical subject.

Teachers are available to help students accordirajd strategies most widespread
(i.e. re-explain) while the use of differentiatedtiaties seems sporadic. Indeed
32,3% of the students affirm that the teacher tisese practices at least sometimes
after an assessment, giving different mathematawdivities to each student, to
promote good skills in math. Another 18,5% affirinatt the teacher differentiates the
activities according to students personal inter&3s8% of the students declare that at
least sometimes on corrected works in math thehtgamakes comments that tell
students what they have done well or not, revetlatgoften the teacher does not
review the strengths and weaknesses with the studes information can reveal a
lack of appropriate tools by the teacher, espgc@ihsidering that the teacher rarely
abstain from explaining to the student what hemsitiunderstand.

Grafico 13: After an assessment my teacher uses to give diffetemathematical
activities at each student, in order to help us pnmote our good skills in math.

Analyzing student answers from first to fourth afidie school, we can observe some
differences between base course and aptitudinaiseo(which is in the third to
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fourth) that at least sometimes, after examinattbe, teacher gives each student a
different mathematical activities, to help improiethe base course (third and fourth
of middle school) a double number of students dedlzat the teacher, sometimes and
often, gives different math activities to improeatning skills.

In prima class, unlike quarta, there are a lottofients that affirm teacher often ready
to give different activities. It seems that thisgiice slows down with the passage of
time.

quarta attitudinale

quarta base
o Emissing
terza attitudinale .
Emai
terza base Hraramente
H qualche volta
seconda Hspesso
prima

0 20 40 60 80 100

Graph 14: Based on your classroom experience, give your @gmrabout following
expression. Indicate your level of agreement oratjseement
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Per sentirmi bravo/a in matematica, devoavere pil successorispetio al resto degl studenti della mia classe

Se non conoscoil livello dei miei compagni non sono capace di valutare se io se sono stato bravo/a in
matematica,

Epiliimportante perme imparare bene la matematica piuttosto che ottenere note positive

Quandoaffronto una verifica di matematica non mi a

Preferisconon confrontare | miei risultati in matematica con i miei compagni per evitare di essere deriso/a
daloro

| mio

sentache I'opinione su o degli studenti bravi

dellopinione degli altri studenti

Se unfa compagnofa di classe corregge il mio test o un lavoro in matematica, riconosco pi facilmente | miei
vvvvvv

Concerning the relation between students and nastalb,6% of students affirm to
feel himself sufficiently or too much discouragealise mistakes in math. More than
50% of the students think that the correction oftmtast, done by a classmate, does
not represent a resource to understand mistakes.asessment is not appreciated.
37,4% of the student don’t want compare resulth witclassmate to avoid being
ridiculed. Only 29,7% of the students easily redngmistakes if a classmate corrects
the work. Interesting things to observe is the lifsta and uncertainty of the
assessment, in fact 49,1% of students, after a testhdoes not expect a clear result.

Self assessment and peer-assessment, not only eaery out by teachers (result of
the previous questions) but this creates embaregsbetween students. 31,8% of the
students declare that is most important the greatéer than learn well math.

35,9% of the students is disinterested to knowctiteria used by teacher during the
assessmentOn the other hand 67,7% declares to be more metivahd engaged

when the teacher explains how to work to improvarrigng; this means that

explaining criteria help motivation.

The result of the previous question demonstrads tdachers often do only assign a
mark to the task done without commenting, discus$in explaining the mistake
made by the students, who instead, as shown inqhey, feel the need of a
comparison after the assessment. 71,5% of therggideclars that correction of the
mistakes helps to better understand the conceptatiematics.
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Graph

15: Based on your classroom experience, gieer opinion about following

expression. Indicate the frequency of the situatignever, rarely, sometimes or

often).

Prima di una ves

l/La mio/a insegnante di matematica chiama i miei genitori per discutere del mio andsmento prima della mia
valutazione fina

lutazione finale = Raramen e
Qualche volt
Sulmio compito corretto, sano abituato/a a fare commenti scritti per ricordarmi che cosa ho fatto bene mspesso
 Missing

Quando  possibile, linsegnante coinvolge gl studenti nelle decisioni su come si svolgeranno le verifiche di

Mifaccio un elence di guello che so e di guelloche non so per auto-valutarmi in matematica

i miei genitori
ione fina

per discutere del mio andamento dapo la mia
ione finale

vvvvvv

matematica

IfLa mio/a insegnante di matematica mi resta vicino mentre correggo | mief errori

Only 30,6% of the students affirm that sometiméieran assessment, the teacher ask
a self assessment of the corrected work. 27,1%eottudents affirm that sometimes
he is called to give written comments on the cde®avork to remember what has
been done well. It has not been observed a greatncmication between teachers and
parents about the performance of the students.

Only 49,1% of the students declare that at leastetimes, before assessment, they

speak

with the teacher about his expectations. @moe the criteria seems not to

have been shared.

1.

3.2.4. The Students’ Questionnaire in France

Question of Part B(How important do you think are the following metts
of assessment in math? Put in order of importamedallowing methods for
your assessment in mathematics).
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Students'beliefs : methods of assessment part B

Group activities

Individual activities

Individual interviews

Self- assessment
Peer-Feedback

Presentation of works, reports etc
Project

Homework

Portfolio

Participationin class

Test with Open-ended tasks
Test with Closed-ended tasks
Test with Matching tasks

Test with True — False tasks
Test with Multiple choice tasks
Test with Completion tasks

0

£

10%  20% 30%  40% 50% 60% 70% 80% 90% 100%

W veryimportant B important  ®ratherimportant Bnotimportant Mno answers or not completed

2. Questions T13to T19 in Part C

Students'beliefs : part CT13 to T19

After an assessment my teacher differentiates the...
After an assessment my teacher uses to give...
The teacher has no time to explain me what 1 don’t...
Onmy corrected worksin math, my teacher makes...
Forimproving students who fail in maths, the...
After an assessment, my teacher develops...

After the instruction of each mathematic concept

during the instruction of each mathematic concept

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mOften ™ Sometimes mRarely mNever mNoanswersor not completed
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3. Questions P1 to P10 in Part C

Students'beliefs : part C
P1to P10

The grades and the reports in math do not force me...

When | am not satisfied about the grades that I...

Assessment information motivates me to set new...

| feel more confidence about myself when | have...
Assessment in math provokes me anxiety

When feedback is continuous | feel I have a...

Some assessments serve to verify only what | have...

The grades that | receive on a math test cannot...

Assessment does not help me facing my difficulties...

Assessment helps me identifying my good skills in...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

mOften ™ Sometimes mRarely mNever mNoanswersor not completed

4. Questions R1 to R6 in Part C
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Students' beliefs : questions part CR1to R6

If I make mistakes in math | deserve alow grade
My math teacher wants to be with me while I am
correcting my mistakes

My teacher uses our mistakes and interests to plan
the next mathematics lesson

After an assessment in math, my teacher wants to
verify if | have understood the mistakes that | have...

My mistakes in math discourage me

Correcting my mistakes helps me to understand
better a mathematical concept

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

mOften ™ Sometimes mRarely mNever mNoanswersor not completed

5. Questions S2, S3, S17, S18, S19 in Part C (abouf-sssessment)

Students' beliefs : about self-assessment

lusually create a personal check list in order to assess
myselfin math.

It'smore important for me to understand the
mathematical knowledge | am taught than to get...

Forme, to be successful in math means to have a
goodgrade report.

Onmy corrected workin math, | make comments
that tell me what I have done well

After an assessment in math, my teacher asks me to
make a self-assessment on my corrected work.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

mOften ™ Sometimes mRarely mNever mNoanswersor not completed

6. Questions S4, S5, S6, S7, S8, S9, S20, S21 in Bddbout peer-
assessment)
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Students' beliefs : peer assessment

$21 To be successful in math, | have to be more...
S$20 If I don’t know the grades of my classmates I...
S9 | prefer not comparing my results in math with...
$8 Having the students correcting each other’s...

S7 Peer review leads to differentiate the good...

S6 Having us giving feedback on each other’s work...

S5 The opinion of the good students about my test...

S4 After a classmate marking my test or workin...
0% 10% 20% 30% 40% 50% 60% 70% B80% 90% 100%

mOften ™ Sometimes mRarely mNever mNoanswersor not completed

7. Questions S1, S12, S13, S14, S15, S16 (about tharaness of assessment
criteria)

Students'beliefs : the awareness of assessment criteria

$16 Whenit is clear to me what and how to learn in a
mathematics class, | become a more motivated and...

S15 Iprefer to know the criteria that my teacher uses
for my assessment in math.

514 luse to discuss with my teacher his/ her own
expectations before an assessment in math.

$13 My teacher’s goal of assessment is identifying my
learning difficulties in math in order to help me to...

$12 When | am assessed in math, lusually do a
working without knowing precisely what lam...

S$1 Where appropriate, | am involved in decisions
abouthow the assessment in math will take place

0% 10% 20% 30% 40% 50% 60% 70% 80% 902%100%

mOften mSometimes ™ Rarely ® Never ® Noanswers and not completed

Chart 1: Three things to remember

* What are very important (for the students) :
0 Modalities for real activities => type of activignd type of feedback
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o The organization of activities => in group (peexwky or alone
» Students are not interested in the concept of gartf

Finally, students are interested in what they kiaowd what they are sensitive, that is
to say , how they work (individual or group), whgpes of work (alone or in group)
do not retain their attention to the concept oftfotio, which is a teacher’s concept
who wants to keep track of what they learn andhkisimodalities. This is not the
issue here for the students. This is the importapicehe explanation of the
framework and objectives of the activities that arstake. “We need to tell what we
are going to do and do what we said”.

Chart 2 : a point to keep in mind

The students find that the teacher has not enaoghfor a constructive feedback on
the work that the student has just done. It is s&ay to provide feedback, focusing
on the knowledge and the examples and the cohtérdlso time in order to be not
only a correction phase, but a phase of constmcnd validation of knowledge

learn. This is an important point to remember butcan be very difficult to do in real

situation : how managing time, teaching and leayniwith a non-homogeneous
student together?

Chart 3 : two points to keep in mind

Two sets appear to be important to the studentsefgngenerated by the assessment
and the lack of help generated by the assessmentrder to exceed students’
difficulties . The term of this assessment in tigadtic contract is still not part of
the construction and learning process. This foweatissessment is still seen as a
penalty and scary assessment.

Chart 4 : one point to keep in mind

The student feels the importance of the role oftdaeher in the error correction, so
there is no room for the proper correction of thedent. Errors recognized by the
student, obstacle he has to solve are still a @hgdl for him. Because of the share
didactic contract, he lacks of confidence. Ther@asroom for self-assessment and
auto correction because of the teacher.

Chart 5 : 2 points to keep in mind

Two points seem to make a big difference

* It is important for students to know and understavitht they are
learning and have a positive feedback on what thagned or what
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they know at the time of assessment, such as clgndtairs or passing
obstacles.

* It is necessary that the teacher allows the stutlienhake a self-

assessment of what took place: from the point eivwof knowledge
acquired as difficulties passing.

Chart 6 : 1 point to keep in mind

From the peer assessment, overall appreciated dystildents, it should not be
judgment on the quality of good or bad student. tBe difficulty in the peer

assessment of the concept of judgment of the peestd not the academic
performance that is at stake here.

Chart n°7 : 1 to keep in mind

It is necessary for the student to know the assessscriteria.
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3.2.5. The Students’ Questionnaire in Netherlands

School characteristics

Two schools participated in the questioning of ehitd: Compean VMBO (Zaandam)
and DaVinci SG (Leiden).

Compean VMBO(Zaandam)

Students at Compean VMBO are between 12 — 16 yddrdhe primarily follow a
professional education with common subjects likegheamatics, Dutch and English
languages. There is practical approach towardsctimtent of the subjects that is
educated. There is a high variety of professioas i trained for, from technical to
health. Students follow education in their choseofgssion for a maximum of 4
years.

DaVinci SG (Leiden)
Students at DaVinci SG are between 12 — 18 yeatsTdiey follow education in
preparation for college (HAVO, total of 5 years)daaniversity VWO, total of 6
years. The first three years in HAVO and VWO thejlolv a broad variety of
subjects. In the last two years of HAVO and the tagsee years of VWO students
choose a profile from four possible:

1. Cultural

2. Economical

3. Health

4. Science.

Depending on their chosen profile they have mamgatabjects like mathematics,

Dutch and English language. Besides the mandatesy have subjects based on their
profile. There is theoretical approach towards toatent of the subjects that is

educated.

On average in the Netherlands 60% of studentsviollducation at VMBO, 20% at
HAVO and 20% at VWO.

Response

The response is not characteristic to the averageeptages of student at the three
different levels of education in the NetherlandbisTis cause by the fact that the
participating teachers at Compean all have claaséise level VMBO , there is no
other level taught at this school. The participgtieacher at DaVinci only teaches a
few classes at the level of HAVO and VWO. One classiixed HAVO/VWO. For
these student (12 — 13 years old) it is not yedrcié what level they will do exams.
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* VMBO 359 86,1 %
© VMBO/HAVO 0 0%
“ HAVO 1 5,0%
® HAVOANWO 22 53%
* VWO 15 36%
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0% 5% 10% 15% 20% 5% 30% 35% 40% 45% 50% 55% 60% 65% TO% 5% B0% B5% 0% 45% 100%

Methods of assessment

All mentioned types of assessment are used byetwhers. Some are more useful in
theoretical education (HAVO and VWO) while othersmmpractical (VMBO).
Portfolio is the least used method (9,4%). Studéntshomework the most used
form of assessment. The traditional methods (asssdswith open (73%) and closed
ended tasks(77,6%)) are widely used

The results don’t give a clear picture what metbbdssessment students find more
important. With all methods scores of 3and 4 areenivgan 50%. On may conclude
that the students find a variety of methods impturta
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1 very unimportant
2 unimportant

3 important

4 very important
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Answers with high scores:

4: Very important

2 Multiple choice | Students might prefer tests with multiple choice
6 participation in Student want their participation to be taken into
class consideration. Question is if the conclusion istifiesd

that if they try their best and still the test résis
negative, they want some sort of positive feedlfack
their effort.

Traditionally in working in class in education séunds
15 group activities work together whilst studying. Also, practical edtion
in VMBO focusses on working together because this i
an important competence working in everyday jols| fo
which they are prepared.

1: very unimportant
10 presentations The majority of students don’'t want to be assesséul
presentations. This can have various reasons ghtrbie
tradition, this is not a very much used form |of

assessment. Experience also teaches us that many
students are afraid to present their achievement®nt
of the class and so they don’t want to be asseasasthis

manner.

Other types of assessment
The remarks made here gives room for the interpoetéghat most of the students did
not understand this question. A lot made silly rekaThe serious ones were not an
answer to the question but remarks of what theay ifimportant, in summary:
» Feedback on (summative) tests, what was wrong andshould | do better
* It is important that the teacher is very able tplax theory and ways of
answering problems
» Differentiation: students who are good in Mathegsgghould not have to do
the same as the ones who need more time and help
» Teachers should check more if students understeuiyt and problems
* The use of blended learning

Correlation between used methods and importance

Although no statistical method is used to find #igant correlation between the use
of forms of assessment and the opinion of impodartbe following can be
concluded:

form of assessment used level of importance conclusion
Test with completion 83,9% | important: The methods used
tasks 66,2% in tests are also the
very important: ones found (very)
20,1% important by the
Closed-ended tasks 77,624mportant: students
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51,8%
very important:
20,4%

open-ended tasks 73,0PAmportant:
54,2%

very important:
25,4%

form of assessment used level of importance conclusion

participation in class 71,1%important: The methods used
51,8% in class are also the

very important: ones found (very)
38,6% important by the

Homework 94,2% important: students
52,3%

very important:
20,4%

Statements about assessment

Statements about purpose of assessment

Assessment  helps m
identifying my good skillg
in math.

Ie e T e |
[ s07%) | ergasw |

Assessment does not help
me facing my difficulties on IEETEENNT 142 30.9%) | 6 (40455 | 52001
a mathematical subject.

The grades that | receive on
a math test cannot show if | 130 (26,7%) i
have understood the
mathematical subjects
have been taught.

Some assessments serve to

verify only what | have I 5.0% | 4500,
understood on ;|
mathematical subject and
not for our grade report.

When feedback is
continuous | feel | have a | mEETETEEETTTTTE
foundation that helps me tq
understand what | am
learning in math.

Assessment in math
provokes me anxiety.
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| feel more confidencs
about myself when | hav

e
more frequent feedbagk
a

about my progress in
mathematic subject.

Assessment information
motivates me to set new

goals in learning math.

When | am not satisfied

about the grades that | haye

received for my working in
math, | have to try harder.

The grades and the repofts
in math do not force me to

work when | don’t want tqg
do.

L______wmem |

180 {39,1%)

I 1 never

2 rarely
3 sometimes
4 often

The student does agree in majority that assesshe#pd the mto identify their good skills
but almost 50% state that assessment does notheaip facing their difficulties. Half of
the students believe their grades do not show dagabilities. If students are not satisfied
with their grades their conclusion is that theyéd&v work harder, but grades do not force

them to do so if they don’t want to.

Statements about techniques in assessment

(%)
()
£
©
S
(@]
(79}
My teacher assesses our skills and knowledge:
» before the instruction of each 26.5% | 32.6% 3079 10.0%
mathematic concept. : ’ ' 1
* during the instruction of each 213% | 24.1% 39 3% 150
mathematic concept. ’ : ’
» after the instruction of each mathematic22 206 | 289% 35.9%  13.0%
concept. ' ' , ,
After an assessment, my teacher develops 60,0% %1Y,88,9% | 3,5%
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mathematical tasks which will help me to face
my difficulties in a mathematical subject.

For improving students who fail in
mathematics, the teacher explains again 18,7% | 22,8% 32,0% 13,9%
mathematical topic.

On my corrected works in math, my teacher
makes comments that tell me what | have dong1,1% | 22,8% 32,0% 13,9%
well.

The teacher has not any time to explain me

0, 0, 0, 0,
what | don’t understand. 51,1% 19,3% 21.5% 8,0%

After an assessment my teacher uses to give
different mathematical activities at eac 0
, ,3%
student, in order to help us promote our gooa1
skills in math.

25,2%| 27,6%  5,9%

A majority of students state their teacher doetwst the skills of their students before
they start the teaching of a new mathematical qanead only half of them state that
the skills and knowledge are teste during or dfterinstruction. This in combination
with the fact that the students state that thehera@lmost never (41,3%) gives
different mathematical activities tot students k&al the conclusion that teachers do
not differentiate in their way of teaching. It seeilike they hop from concept to
concept and do not use the results to change thiehey teach.

Statements about results of assesments

Correcting my mistake
helps me to understar
better a mathematical
concept.

My mistakes in math o sy
discourage me.

After an assessment |n
math, my teacher wants [o
verify if | have understood
the mistakes that | have
made.

My teacher wuses ol
mistakes and interests to
plan the next mathematics
lesson.

=

My math teacher wants to
be with me while | am
correcting my mistakes.
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If | make mistakes in math ———
| deserve a low grade.

I 1 never
2 rarely
3 sometimes

| 4often

Students state that assessment and correcting kesstaelp them to do better.
Mistakes also discourages them, which would impét it is important for the teacher
to work on self-confidence with students by showihgm what they can do, what
kind of mistakes they make and how they can pretleege mistakes. Students are
mostly given the responsibility to correct their rowork. In this way there is now
interaction between student and teacher and theheéeacannot work on the self-
confidence of the student after he or she has mmastakes.

Statements about stakeholders in assessment
Where appropriate, | am -
involved in  decisions ECIEETRNT
about how the assessment

in math will take place.

After an assessment |n
ma’[h’ my teacher asks me E

to make a self-assessment
on my corrected work.

On my corrected work in

math, | make comments FEEETTEE—————— 4
that tell me what | have
done well.

After a classmate marking

my test or work in math, | T ) E
can acknowledge my
mistakes easier.

1 never
2 rarely

3 sometimes
.| 4often

Students are almost never asked to reflect on theik, to think about what they
have done wrong and how they can improve.

The opinion of the good
students about my test or
my work in math is more
important for me than the
opinion of the rest
students.
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Having us giving feedbac]
on each other’s work helf
me also to develop m
self-assessment skills.

k

Peer review leads
differentiate  the  goot
students from non-good.

s T T
y
0

I
)

| prefer not comparing m
results in math with my
classmates in order
avoid their derision.

<

216 (47,0%) i
(0]

I 1 never
2 rarely

3 sometimes
| 4often

From feedback we know students had a lot of dilfycwunderstanding these
guestions. Most of the students don’t know whahéant by feedback, peer review or
self-assessment. Therefore they don’'t have anvidhed is meant by the statements.
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My math teacher uses to

call my parents to make |a

discussion:
* before my | I T
assessment.
< after my | T T E
assessment.

My parents make

comments about = my R N T |

corrected tests or works |n

math, even if | get low or

high grades.

There is hardly any communication between teachedsparents. Students state that

their parents do in some degree discuss the resfuksts with them.

Taken into account that in most cases the restilésgessments is also not used for
feedback or used for changes in teaching by treh&Fawith the students it seems that
only summative assessment is used. Teachers ndsal tenight how to analyse and
use results of tests to adapt their educationateodrto the needs of (individual)

students.

When | am assessed |in

math, | usually do a
working without knowing
precisely what | am

expected to do.

My teacher's goal of
assessment is identifying
my learning difficulties in
math in order to help me to
overcome them.

| use to discuss with my
teacher his/ her own
expectations before 4an
assessment in math.

| prefer to know the
criteria that my teacher
uses for my assessment
math.

When it is clear to m¢
what and how to learn in

D
a
mathematics class, I
d

become a more motivate

n

103 (22.4%)

103 (22,4%) i

78 (17.0%) L

|

[ oo |
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and engaged learner.

For me, to be successful |

math means to have
good grade report.

It's more important for me
to understand the

mathematical knowledge
am taught than to get hig
grade.

| usually create a person
check list in order tc
assess myself in math.

al _
) e L e

If I don’t know the grades
of my classmates | am n
able to know if | have
succeeded in math.

-y

D
bt I

To be successful in math
have to be more success
than the rest of th

I

al

-

students in my classroom

Students state that most of the time they do notkwhat precisely is expected from

them when tested. The

expectations of the teacreeraely discussed with the

students. Students do want to know what kind ofstjoes they can expect. It
motivates them more if these expectations are mamte clear. There seems a lot to
be gained with preparing students on test by magiear what is expected of them.

The test are in 51,9% used to diagnose problenisstitdents. The higher the grade,

the more you understand

the mathematical concaptsst 56% of the students state

they find understanding more important than a lggide.

The students don’t seem

to need to know grades &tber students in order to know

or feel if they are successful. They seem to badsed on their own grades.
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3.2.6. Similarity relations for the students’ beliefs

3.2.6.1. The hierarchical clustering of variables

The collected data were analyzed through the Hubieal clustering of variables
using the computer software called C.H.I.C. Thes¢hods of analysis determine the
hierarchical similarity connections between thaalaes.

The hierarchical clustering of variables is a dfasgtion method which aims to
identify in a set V of variables, sections of Vsdeand less subtle, established in an
ascending manner. These sections are representadhierarchically constructed
diagram using a similarity statistical criterion @mg the variables. The similarity
stems from the intersection of the set V of vagabWith a set E of subjects (or
objects). This kind of analysis allows the reskardo study and interpret clusters of
variables in terms of typology and decreasing rdédante. The clusters are
established in particular levels of the diagram ea be compared with others. This
aggregation may be attributed to the conceptuatacher of every group of variables.
In this study the similarity diagrams allowed fiwetarrangement of the statements
into groups according to their homogeneity.

3.2.6.2. Similarity relations for the students from Italy

The similarity relations for the Italian studengsiswers are presented in figure X. The
diagram comprises of seven similarity clusters.

PP ;%»j’j’ 2 P e 02 P TTITCL P F L P TP e b ppe S G d PSP

Figure X. Similarity diagram for the students frétaly

Cluster 1 consists of eight variables (P1, P2, RIK,Tle, T1f, T4, T9). According to
the relations between those variables, it emergasassessment helps the students
find their strong points in two ways. First, whé®it mistakes are corrected either by
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the teachers or by themselves and second, wheratkegssessed with open or close
tasks, homework and interviews. As a result, sttelgoositive beliefs about the
purpose of assessment (for identifying their mathesal abilities — cognitive
domain) are related to the formative use of er(bysthemselves and by the teacher)
to the use of less commonly used (less “traditigmakthods of assessment.

Sixteen variables are grouped in the second clulstgrarticular, those variables are
P3, P10, T17, S4, T14, R5, R4, T18, T19, S2, S9, S10a, S10b, S1, S14. Relations
between those variables reveal a group of factbet increase the students’
comprehension and motivation. The use of grade$efmt-back, the use of mistakes
for feed-forward actions, differentiation, self ssassment, involvement of parents
and students’ involvement in assessment (knowledlgeteria) are some of the main

factors that contribute in students’ comprehensioth motivation.

The third cluster is comprises of six variables,(R8, S9, S12, T1b, T1c) which are
associated with the affective domain. Based omnretetions that are presented in this
cluster, it is concluded that when students areamare of the assessment criteria,
they have negative feelings about assessment, asi@nxiety, disappointment and
competitiveness. These negative feelings are akded with specific methods of

assessment like multiple choice and true or fadsks Therefore, the students’
unawareness of the assessment criteria is relateddgative effect of assessment on
their affective domain and these negative feelimgsrelated to more common used
(“traditional”) methods of assessment.

Cluster 4 contains similarity relations betweenheigariables (T13a, T13b, T13c,

T15, R3, S13, S16, S18) which are related to s@umIffs that increase the students’
motivation and their engagement in learning procese specifically, the conditions

of assessment (such as time of assessment - whdntha teachers’ feed-forward

actions are related to a positive belief aboutpingose of assessment (for identifying
the students’ learning difficulties). Furthermorde students’ awareness of the
assessment criteria increases their intrinsic ratom and turns them towards the
conceptual learning of mathematics. Therefore, esitel awareness about the
conditions of assessment (when and how) and tlohéesi feed-forward actions help

them create positive beliefs about the purposesskessment and the learning of
mathematics.

In cluster 5 are found ten variables (P4, S11,T&,, T11, T12, Tla, S15, T5, T6).
Relations among those variables indicate that wherstudents are acknowledged of
the teachers’ assessment criteria and their pacemtsnents, they express a positive
purpose of assessment (assessment marks their efogngion — cognitive domain).
In addition, methods of assessment that are moga apd in which the students are
more active and creative, such as self-peer assessself-group tasks and projects
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are grouped. Methods of assessment, which aretdadgional, are related to the
positive beliefs towards assessment.

Cluster 6 includes seven variables which are P5PB7 P9, T1d, T2, T3. Based on

the relations between those variables, it is oleskthat assessment and continuous
feedback increase the students’ motivation andcegifidence. Furthermore, a weak

relation between these positive beliefs about faekllwith methods of assessment
such as test with matching tasks, participatioclass and portfolio is appeared.

The last cluster (cluster 7) is created of sixafales (R6, S5, S7, S8, S20, S21) which
describe students’ criteria about their succedgiture in mathematics, according to
the performance of the rest students in their obass. The students’ awareness of
their classmates’ abilities is a factor that afettftem in defining their self-image.
Thus, this cluster shows the negative effects efatsessment and peer assessment on
the students’ relations with their classmates (canspns, competitiveness).

3.2.6.3. Similarity relations for the students from Cyprus

The Cypriot students’ responses to the statemdritseauestionnaire are grouped in
eleven similarity clusters. The relations betwd®n statements are indicated in figure

SN o S P PRI G I R PN O I IR SR S P N S IS S S Y
««««««««««««««««««««««««««««««««««««««««««««««««««««««««««

Figure X.Similarity diagram for the students fromp@us

Cluster 1 contains similarity relations betweerefwariables (P1, P5, S16, P7, P8)
which refer to assessment’s and feedback’s effacstadents’ comprehension and
motivation. More specifically, the first clusterasts that continuous feedback and the
knowledge of criteria for learning increases thelshts’ motivation, engagement and
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understanding and leads to the creation of posteiefs towards the purpose of
assessment. Thus, formative assessment affecenssudffective domain positively,
as it increases students’ self-concept and motimati

In the second cluster, six variables are group&d PRO, P2, P6, T17, R2). Relations
among those variables reveal the negative effdchad assessment practices on the
students’ beliefs and affective domain. In parécubad teachers’ practices (no time
for feedback) leads to negative beliefs about tmpgse of formative assessment and
negative effects of FA on the students’ affectizendin, while assessment provokes
anxiety and decreases students’ motivation. Intemhdistudents’ focus on grading is
related to these negative effects.

Cluster 3 is formed by fourteen variables (P4, g, T5, T9, T6, T11, T3, T12, T18,
T19, S3, S10a, S10b) which can be considered dsr$athat contribute to the
formation of positive beliefs towards formative essment. Students’ engagement
(group activities, self-assessment, peer feedbatkyviews), differentiation and
teacher and parents effective cooperation are sdntige main factors which create
students’ positive beliefs towards formative assesd. When students are assessed
with the above methods that allow their active ipgration, they recognize the
purpose of assessment and they express a posilieé b

Cluster 4 consists of four variables (P9, R1, 18) which indicate the relation of
the students’ internal motivation with the constimi of positive beliefs. Particularly,

students with internal motivation face grades, akss and parents involvement
positively (as feedback). Therefore focusing andraasing the students’ self-
motivation can play an important role for constiugtpositive beliefs about learning
mathematics.

Cluster 5 includes four variables (T1a, T1lb, T1td)l Those variables show that the
completion tasks, multiple choice tasks, true-fasks and matching tasks are less
preferable methods of assessment for students.

In contrast, four variables fall in cluster 6, el indicate the most preferable
assessment methods for students. More specifidakty, prefer closed/opened tasks,
participation in class and homework. That guidea tbscrimination among students,
accordingly to the different assessment technigunelstheir preferences.

In cluster 7, four variables (T13a, T13b, T13c, Sa% grouped. This cluster
indicates the importance of knowledge of critend ¢he time of assessment.

Cluster 8 includes four variables (T14, S13, T1%6)Ttoo. Relations among those
variables highlight the role of feed-forward adi®$ on the creation of positive
beliefs for formative assessment. In particulag tbachers’ “feed-forward” actions
after assessment lead to the creation of positliefs about formative assessment.

In cluster 9 are found eight variables (R3, R5, B2, S7, S21, S14, S19), which
indicate the relation between the teachers’ feeddod activities and the students’
development of good practices for defining self-espt. More specifically, the
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teachers’ effective use of assessment resultshéostudents’ improvement helps the
students define their self-image as learners.

Cluster 10 is formed by four variables (R6, S9, S80). Based on the relations
between those variables, it is observed that assedshas negative effects in the
students’ affective domain. Particularly, assesgnustreases students’ self-image
and increases the competitiveness between them.

In cluster 11 fall four variables (S1, S12, S4, 85)ch are related to the students’

engagement in assessment. More specifically, psssament and setting criteria are
two important points for the students’ engagemerthe assessment. Thab-cluster

b (variables S4, S5) shows the importance of peessassent for the students in

defining their learner self-image.

3.2.6.4. Similarity relations for the students from Swiss

Figure X includes the similarity relations as ocedrform the data from the students
from Swiss. This similarity diagram contains 4 darity clusters.

Figure X. Similarity diagram for the students fr@wiss

&P e e e

Cluster 1 is created of seventeen variables (P3a,JR1, S13, S16, T13b, T13c, S11,
P4, P7, S12, S18, P5, S15, P8, P9, Tle). Basech@mrelations among those
variables, it is emerged that the time of assess(hefore/during/after the instruction
of each mathematic concept) and the self-correatibthe errors help students to
understand better a mathematical concept. Furthrernibe relations between the
grouped variables in this cluster indicate that ttmmtinuous feedback and the
knowledge about assessment’s criteria are two eltsmihat are associated with
students’ motivations, self-confidence and engagendering the lesson and they
also contribute to the mathematical concept undedshg.
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Cluster 2 comprises of ten variables (P2, T16, 64, P3, P6, P10, S8, S20, S9).
Those variables show the negative effects of tsesssnent and peer assessment on
the students’ relations with their classmates. Themparisons and the
competitiveness between students are two effecdssd#ssment on students’ relations.
In addition, the assessment creates negative emsotio the students (anxiety)
towards mathematics and it doesn’t help studentdfate their difficulties in
mathematics. This is also related with students@iwareness about their teacher’s
expectations/assessment criteria.

Cluster 3 contains similarity relations betweenefh variables (T1a, T7, T1d, T12,
T1lb, Tlc, T11, T3, T6, T5, T4, T9, T8, T1f, T2). tms cluster is observed that the
methods of assessment that are more closed (coompl&tsks, matching tasks,
multiple choice tasks) and peer-feedback or grajviies have a strong similarity
relation. Moreover, methods of assessment thatnaee open and in which the
students are more active and creative (self-assggsmprojects, presentation of
works/reports) are grouped. However, there is § werak similarity relation between
individual and group assessment methods.

In cluster 4 are found nineteen variables (T14, TR, S10a, S10b, S3, S2, S19, R5,
S21, T18, S1, R2, S4, S5, S7, T15, R3, R4). Thatiogls between those variables
reveal that the effort of the students to undedstheir mistakes after the assessment
is related to the effort of their teacher to hehem. Explanation, differentiation,
discussion with the parents, use of the studentsi®and design instruction based on
the students’ interests are some of the ways wieiabhers use in order to help their
students. In addition, in this cluster is obsertreat the errors and the peer-assessment
provoke negative emotions to the students (disgmument) and they have negative
effect on the students’ relations with their claates (comparisons, competitiveness).
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3.2.6.5. The Similarity relations for the students from France

The French students’ responses to the statemetite @fuestionnaire are grouped in
eight similarity clusters. There are actually fdug groups of statements, but the
relations between their subgroups are not veryngtrthus allowing us to consider
them as distinct clusters. The relations betweensthtements are indicated in figure

Figure X. Similarity diagram for the students frérance

The first cluster includes the students’ opiniogamling the importance of particular
assessment methods. In this cluster most of thablas are about the use of tests,
with different types of tasks (e.g. completion gskultiple choice tasks, true — false
tasks, closed-ended tasks, open-ended tasks).cluster includes also the use of
individual activities, students’ participation itass and homework. Thus in this group
the more traditional or more commonly used metladgssessment are group

In cluster 2 the role of grading and the importastedents give to grading is
revealed. The relations formed in this cluster shioat students consider assessment
results as an indicator for their understandingl da no focus on grading. Grades
appear as a mean for showing students the levideaf understanding, which help
them adjust their effort according to the resulisyt get. Statements about self-
assessment appear also in this cluster, by hahegtudents assess their work and
then correcting their mistakes, which helps themnderstand better a mathematical
concept. Therefore, self-assessment appears to thelpstudents develop their
understanding.

The first relation in this third cluster shows thia¢ use of portfolios for the students’
assessment is related to a positive purpose ofsweat, related to the improvement
of students’ mathematical understanding. In thistedr we find also some negative
feelings of the students related to assessmenseThegative feelings seem to be
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enhanced when the students compare their resulighdir classmates. The teachers-
parents time of discussion forms a weak relatiothwhe rest of the variables,
showing that the involvement of parents in the ss®@&nt process has an impact in
the students’ affective domain.

Cluster 4 includes relations between statements thHect the purpose, the
techniques and the use of results of assessmetitisicluster the students’ positive
beliefs about the use of assessment are relatbé formative use of errors and to the
use of assessment techniques that are less comndballaw the students’ active
participation (project, self- assessment, individaterviews, group activities). Thus,
these relations indicate that the formative useerobrs and the use of assessment
techniques which allow the students interact wiggirtteachers or their peers and give
them space to be more active contribute to theldpreent of more positive beliefs
about the purpose of assessment. As a result theoliserrors and particular
assessment techniques can have a positive impatieostudents’ affective domain,
by increasing the students’ motivation and selffictemce.

In cluster 5, the time of assessment and the tesiccemments about the students’

strong points is related to a positive belief abibet purpose of assessment, which is
the identification of the students’ good skills. s&ssing the students through
presenting their works is another factor that dbaotes to the creation of a positive

belief about the purpose of assessment.

This sixth cluster includes statements about foraaissessment techniques, mainly
related to actions after an assessment. Thussmgtbup we can see a predominance
of feed-forward actions, such as providing extraksaand explanations, using
differentiated activities according to the studenteds. These statements are related
to the formative use of errors and the teachergpsrt to the students when
correcting these mistakes, which can also be cereidas a feed-forward action. A
relation is formed also with the students’ feedafard actions and in particular with
having students making comments on an already aceddest by the teacher. These
statements relate also to a statement indicatiagtindents’ role in deciding the way
they will be assessed. This indicates that thehtat but also the students’ feed-
forward actions are decisive for the teaching asarring process and help the
students define the way they will be assesseddudh. Therefore, the importance of
letting the students contribute to the way they asgessed and the necessary future
actions for improving their learning is revealed.

In the seventh cluster we can see a strong relatfiaassessment with grading. The
students’ positive beliefs about the purpose ofesmsent are related to the
knowledge of the assessment criteria. This knowdedgpears to increase the
students’ motivation and engagement. However, tioelesits’ definition of how

successful they are is based on grading. And tlag be the reason that students
express their anxiety towards mathematical erfins. use of their parents’ comments
is also found in this cluster, but it seems thamsstudents’ are mainly focused to the
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grade report from their teachers. Thus, they seeronhsider errors as a factor for
reducing their grades and this probably causes thegative feelings, such as
anxiety.

The last cluster includes the dimensions of pesessnent and peer-feedback, but
also self- assessment. These statements revealpbsitive and negative points of
peer-assessment and peer-feedback. On one haméygseesment and peer-feedback
seems to help students develop their self-assesskiflg, understand their mistakes.
On the other hand peer-assessment and peer-feedbacklated to students’
discrimination according to their abilities and quetitiveness between them.
Students take into account the opinion but alsogtaeles of their classmates for
defining their success. However, the students espi@e positive belief towards
assessment and stress the importance for undergjaihén grading. Therefore, we
could claim that engaging the students in selfsssent, peer-assessment and peer-
feedback situations helps them form positive bgladout the purpose of assessment.

3.2.6.6. Similarity relations for the students from Netheda

The Netherlands students’ responses to the statenwnthe questionnaire are
grouped in seven similarity clusters. There areallt four big groups of statements,
but the relations between their subgroups are eoy strong, thus allowing us to
consider them as distinct clusters. The relaticgtsvben the statements are indicated
in figure X.
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igure X. Similarity diagram for the students frone tNetherlands

Cluster 1 consists of eleven variables (P1, T15,R8 T13a, T13b, T13c, T19, R1,
S1, S17). At a first glance, we observe that ay \arong similarity relationship
between three statements of techniques (T13a, TIRAL) exists, which means that
the teacher assesses students before, during d@ed thé instruction of each

mathematic concept. Another strong similarity relaship is noticed between
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variables related with results of formative asses#niR3, R4). According to these
variables seems that the teacher emphasizes oenssui@rrors and interests in order
to help them to face their misconceptions. It ipamant to note that a significant
similarity relationship between the above varialded P1 and T15 exists. Therefore,
the time the assessment is conducted is a facabririfiluences the students’ beliefs
about the purpose of assessment. The relation betW and T15 shows that
students’ beliefs about the purpose of assessmentdizectly related with the

teachers’ feed-forward actions. As regard to thst feur variables there isn't

significant relationship between them.

Six variables are grouped in cluster 2 (P2, P3,F®, T1lc, S8). According to the
relations between those variables, it emerges timatstudents when they make
mistakes in math they deserve a low grade and thery, have to try harder. Less
important similarity relationship exists betweemiables P2 and P3 which are related
with the purpose of formative assessment. Moreigaty, the students believe that
the grades of the assessment don’'t show them wh#tbg have understood the
mathematical concept, so it doesn’'t help them ¢e fheir difficulties in the specific
mathematical concept. Finally, a very weak sintjarelationship between all the

variables in the second cluster is noticed.

Cluster 3 includes eight variables (P6, R2, S1%, ¥¥, P8, S13, S18). A significant
similarity relationship is observed between stugebkliefs about the purpose of
assessment and their feelings about the mistake®mih. Regarding to the rest three
sub-categories of variables, the similarity relasioips between them are expected. In
particular, the strongest similarity relationshgpnioted between variables P7 and P8
which are referred to the purpose of the formaagsessment. According to these
variables (P7, P8), feedback contributes on stsdenhfidence and motivation. Very
strong similarity relationship exists between viales S15 and S16 which indicate
that the students prefer to know their teacheriterta of assessment, because it
motivates and engages them in the learning of mahes. The variables S13 and

S18 are related due to the fact that they belortgg@ame category.

Cluster 4 contains similarity relations betweerhengariables (P4, P10, T17, S12, R5,
S14, S20, S21). The strongest similarity relatigmss identified between variables
S20 and S21. This expected due to the fact thdt batiables refer to students’

criteria for their success in the assessment ofiematics. In specific, other students’

200



grade in the test is the main criterion for thedstus in order to identify their success
in the assessment. Similar strong similarity relathip as the above, it can be find
between variables R5 and S14 which show one aspeitte teacher’s role in the
assessment. More specifically, the students ptefenow their teacher’s expectations
before an assessment in math, but at the samethienégeacher wants to be with
students when they are correcting their mistakessLsignificant, but unexpected
similarity relationship is noticed between the abtes T17 and S12, which have not
any common point/element. The variables P4 and rellled with the purpose of
formative assessment and have a somewhat sigriaaiarity relationship between

them.

In cluster 5 are found eight variables (P5, T164,TI18, S2, S3, S10a, S10b). An
almost perfect similarity relationship between thariables S10a and S10b is
observed. The variables S10a and S10b show paesmgaigement in the assessment
and in specific, they indicate that the teachetspaaents for discussion before and
after the assessment. Less significant, but althessame similarity relationship with
the first is noticed between the variables S2 aBdwBich are referred to self-
assessment technique. Asking students to makeassdissment on their corrected
work influences their motivation to make positiv@naments regarding their
succeeded tasks. Strong similarity relationshigtexbetween all the above variables
(S2, S3, S10a, S10b). Strong similarity relatiopsis also found between the
variables T14 and T18 which are related with foimgatassessment techniques.
Observing these variables it emerges that if thehter develops new task in order to
help students to face their difficulties then hesbe differentiates the mathematical
activities helping students to promote their gog&tlssin math. Furthermore, the
variables P5 and T16 present a weak similaritytimiahip between them. However,
this relationship is expected because they highlight formative feedback helps

students understand what they learn and what theg ione well.

Cluster 6 consists of seven variables (S4, S6, S19, S5, S7, S9). As we can see, all
variables of this group belong to the categorytaksholders. This is expected, since
these statements refer to the same object. Theavicsstatements (S4, S6) are joined
together by a very close bond and concerning psseesament. More specifically,
students respond in the same way as regards &idteanents about peer assessment,

the acknowledgement of their mistakes, and theldpaeent of their self-assessment
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skills. The next two variables (S11, S19) are &itgked together by tight bond. This
time, however, are not related to the same subogtegf stakeholders. Students
respond in the same way for the statements regatm comments of their parents
and self-assessment using a personal checklisfoatl statements above are joined
together with not particularly close bond. Neveldbs, this link seems to be
important because of the red color observed inctirmection. In the same cluster,
distinguish three other variables (S5, S7, S9) eoted by relatively narrow bond.
These three variables are related to peer-assessiitiethe variables of this class are
linked together by weak bond.

Cluster 7 consists of fifteen variables (T1a, TIB, T4, T1d, Tle, T1f, T10, T3, T9,
T5, T6, T7, T8, T11). In this category, we can fihe& strongest and most important
links between the variables. This fact is expecsau;e all these variables regards to
the importance of some methods of assessment irhematics. In the first
subcategory we can found six variables. Variab#ated to participation in class
(T2) and also homework (T4), are strongly linkedthwimultiple choice and
completion tasks tests (Tla, T1lb). In the same aegory, matching and closed-
ended tasks tests are presented. All of the atie/énked together, with a strong and
important connection. Proceeding to the next sagoay, we find nine other
variables. Tests with open-ended tasks (T1f), iddial activities (T10), portfolio
(T3) and individual interviews (T9) are some methodhich are connected together
by a very strong relation. Project (T5) and preston of their work or report (T6)
are the variables with the strongest bond. This aydue to the fact that the
presentations of students often concerning thajepts. The last three variables of
the second subcategory are associated with pediodek (T7), self-assessment (T8)
and group activities (T11). All the variables oistitluster are connected with an

important relation.
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3.2.7. Factors that influence the construction of studentseliefs

The similarity relations between the students’ dfgliand practices reveal some first
factors that seem to be influencing the constructd the students' beliefs for F.A.
These factors employ the students, the teachealseqgrarents. For example, regarding
the students, the knowledge of assessment conslifmiteria, time etc.), the use of
grading for feed-back, their engagement in the prdcess and the development of
their intrinsic motivation appear to be factorsttlead to the construction of positive
beliefs, whereas their unawareness of the assesstnigria and their focus on
grading yields the opposite results. Specific teeghpractices (feedback, feed-
forward, differentiation, collaboration with parenetc) influence positively the
students’ beliefs.

Positive beliefs Negative beliefs

Students’ knowledge of assessmgntynawareness of the assessment
conditions (criteria, time etc.) criteria/ teacher’s expectations

Use of grades for feed-back Focus on grading

Students | Students’ engagement (Assessme
rrors and peer-assessment
methods / Self/ Peer — assessment

Specific methods of assessment
like multiple choice and true or
false tasks

Students’ internal motivation and
self-confidence

Active participation (group
activities, self-assessment, peer
feedback, interviews)

Specific methods of assessment Ilke
closed/opened tasks and homewark

Bad teachers’ practices (no time

Teach [
eachers | Continuous feedback for feedback)

Use of not preferable methods of
assessment/ more common used
(“traditional”) methods of
assessment

Feed-forward activities

Differentiation
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Effective use of mistakes (for feed
forward)

Teacher-parents effective
cooperation

Awareness of assessment’s criteria

Use of less commonly used (less
“traditional”) methods of
assessment

Parents’ involvement (parents’

Parents
comments)

3.2.8. Factors that influence the construction of studentseliefs

In this section we present a comparison betweath&a’ and students’ beliefs about
formative assessment.

In Cyprus, one of the similarities is related widlssessment techniques. More
specifically, teachers argue that the most appatprassessment techniques are oral
guestion-and-answer and matching questions, whildests support that homework
and participation in class are the most importaseasment methods. We consider
oral question-and-answer as a part of participaimoadass. Simultaneously, most of
the teachers believe that they are skillful to gpptal questioning techniques.
Furthermore, consistency is noted between teachad’ students’ beliefs about
formative assessment results. Particularly, mosh@teachers support that one of the
main purposes of formative assessment is to idemtiidents’ strong and weak
abilities in mathematics and the most importantiltesf this kind of assessment is to
provide feedback for helping students correct teaiors. These statements supported
by the students who argue that correcting theirtakes contributes to better
understanding. Another similarity referred to assent’s criteria. Most of the
teachers think that sharing learning mathematicallsywith students is the main
characteristic of assessment techniques. In sinstadents claim that when it is clear
to them what and how to learn in mathematics dlaeg become more motivated and
engaged learners.

On the other hand, some differences are observenkebe teachers’ and students’
beliefs about formative assessment. Firstly, mdsthe teachers claim that high-
quality formative assessment focuses on giving cahand guidance over giving
grades, while students’ opinions about this isgeeirconsistent. In particular, most
of the students argue that the teacher has ndairaeyto explain them what they don’t
understand, but the same time most of the studemsort that the teacher explains
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again a mathematical topic for improving studentsowail. Another difference is
perceived regarding self-assessment technique. tvergh the majority of teachers
say that when they provide feedback, they can eageuself-assessment in order to
enhance students’ self-monitoring and they condidat formative assessment gives
students the chance to assess themselves, studaimisthat their teachers don’t
encourage them to assess themselves.

Next, the comparison about the data collected ins$Swre presented. Comparing
results from two questionnaires we can do the Yalig observation.

* Characteristics of formative assessment

In general, by the side of teachers, there is algoterest on student process and
formative aspects. Teachers are less open to belieat an efficient formative
assessment could be the student’s ability to apalth in real contest and not familiar
(in agree with what effectively done in the clasginlg the assessment). Indeed
students declared that in only 25,3% of the casashers ask elaboration of projects
based on concrete situations.Teachers seem todehve the formative assessment
aspect, but despite that, for certain aspect$idarclass doesn’t shine the real intention
of the teacher (according to students).

The results of the students questionnaire showttieatteacher, rarely, after a test does
comments or discussions about mistakes; howev@9®4f the teachers agree that
the formative assessment should give feedbackitbetase motivation and lead to

improve knowledge and math skills. It seems thathiers know the importance of the

formative assessment but then he don’t put it aciice.

+ Teachers beliefs

It is pointed out a large agreement between teadgwut the importance assessment
tools as feedback, sharing criteria and self-ags&sts Concerning the need to have
feedback and to know criteria/objectives, studeotsfirm the importance. However,
in the matter of self -assessment, only in 56,7%hefcases, students consider it an
important assessment tools.

* The formative assessment is more efficient when

Teachers agree both about the meaning of formabgessment and which are the
most important tools to realize it. However, on Hase of student declarations, only
33,8% affirm that self-assessment is a tool usetbagher in classroom; rarely there
is a precise and efficient error analysis (nevédetfge students consider it useful and
important). Teachers agree on importance to clde&rning objectives, but seems
that they never do it in the classroom in a cleaywhalf of students declare that,
before an exam, they discuss with the teacher abbat is in store for them. Also in
this case, belong student opinions, we observesa@apancy between what teacher
thinks to be efficient and what really does in stasm.
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* Which evaluation criteria

Teachers attach great importance to active paaticip of the student in classroom
(73,9%); same thing happens for students. Howenlsrio the 57,4% of the cases it
is used in class as assessment tool. Homework steebes an important evaluation
criteria. Based on students questionnaire appdwat tomework are one of the
assessment methods used more often in the classraltimugh students don’t
consider it so important.

* How much capable is the teacher concerning assessrm#ols?

Teachers consider themselves much capable in asseisgools as and also in
discussion analysis in the classroom and performaiservation. Less capable in
assessment tools as au pair assessment, selfrassgsdests or oral exams.
Classroom observation, in teacher opinion, is notappropriate assessment tool.
However almost every teachers consider themsekerieon use it.

e Students feedback

Teachers and students agree about the importansengf feedback.

« Communication outcomes

According to teachers, assessment formative outsosheuld be discussed with

students and not announced in the classroom; may@aring math outcomes with
schoolmate produce unsuitableness and frustradOfo(of students don’t want a

direct comparison to avoid to be ridiculed).

* Which use of formative assessment?

It is pointed out an agreement between teacherstaénts about the positive effects
of the feedback on confidence and motivation. Baseduestionnaire results appear
that the majority of the teachers, concerning fdivesassessment, tend
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In France, considering the results between studemdsteachers, it seems that we
have two public living under one roof, in their ovaystem of constraints, with
different needs and expectations while being avedrthe importance of formative
assessment to overcome epistemological obstadhesefbre, it seems necessary to
resume the dialogue between the two communitiegnwhe student expects more
recovery, more feedback over different modalitidse teacher agrees with the
principle and he knows it, but it seems that heaiesiblocked in the practice stage. A
practical framework mastered, it is a frameworkvimch the teacher has invested and
do not it feel serene. There is a mastery of thre@abkes that identified as being the
ones from his didactic contract with the institatio
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DIRECTIONS FOR THE PILOT TRAINING COURSES

1. SUMMARY OF RESULTS ABOUT TEACHERS’ TRAINING

The table summarizes the results about the tedchessvers in the subjects they
would like to have more training, for all the coues. First of all, we observe that low
percentages of the teachers that do not want farbeer trained. Furthermore, topics
related to methods to assess students’ achieverttemtapplication of different
assessment methods, using assessment methodsittemtudents with feedback and
using assessment methods to develop teachersiesbtb teach effectively are among
the most preferable for the teachers’ traininghie@ partner countries. We could say
that there is a general agreement between the eéeadlom the five countries
regarding the topics they fell they need more irgn

Consequently, these topics will be taken into antdar developing and designing
our training model. The aim, the key points and tloeirse structure of the first
proposal about the training model are describeoviel

Table 3
Teachers’ preferences for training for all the ctnigs

Given assessment workshops ip .

the future, please indicate Cyprus Italy Swiss | France | Nether.
which topic(s) you would like to| (N=65) | (N=39) | (N=69) | (N=21) | (N=7)
attend,

17._Methods to assess studer 64.6 452 232 238 01
achievement,

18. Encourage students’

participation in classroom 53,9 74,2 23,2 0,0 0,2
activities,

19. The application of differen 64.6 41,9 43,5 33,3 0.2
assessment methods,

20. Analyzing assessment 55.4 35.5 33,3 14.3 01
method results,

21. Using assessment methods

provide students with feedback, 22 S 1.4 9.5 R
_22. Using assess’me_n_t_methods t055’4 41.9 46,4 14.3 0.2
improve students’ abilities,

23. Using assessment methods to

develop teachers’ abilities to 52,3 67,7 46,4 23,8 0,1
teach effectively,

24. Higher order questioning 44.6 29,0 | 53,6 14,3 01
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techniques,

25. Use of misconceptions, 47,7 35,% 26,1 14 0,3
ﬁgt gl;zzcéts):alck as comments alnd33,9 32.3 24.6 95 0.1
27. Oral feedback, 33,85 16,1 33,3 4,8 0,1
28. Sharing assessment criteria,, 27,69 258 15,9 190 ,1 O
29. Peer assessment, 36,92 19,4 15)9 14 0,3
30. Students’ self-assessment, 47,69 38}7 31,9 2] 0,3
31. Other topic (please indicate): 3, 08 4,8 0,1
7 e O 077 | 5z | 0| 4n] G

2. FIRST PROPOSAL ABOUT THE TRAINING MODEL

Aim of the training courses

The aim of these teacher-training paths will béoier among teachers a proper use
of formative assessment (assessnientiearning) in mathematics education and to
identify significant cases that reflect the pattefriraining that will be collected and
uploaded in the web repository (WP5),

Key Points

1. Tools and videos stored in the repository will lsedias methodological resource
for planning teacher-training paths,

2. Develop of training model patterns (or schema) rieo to design training paths
(at least 5 paths in response to the differennlagrneeds of teachers), providing
methodological criteria to build on other trainipgths,

3. Each training path shall be organised trough bldnédarning and face-to-face
lessons, according to learning needs and reso(iredgding those reported in the
web-repository),

4. Every training path will be implemented and testiaddifferent (but fixed)
conditions with different groups of teachers, irdar to identify some criteria
concerning their effective exportability on othentexts,

5. In particular, we expect to test these trainindgipatith groups of teachers that are
homogeneous with respect to their formative ne€ds,example, we will take
into account teacher, which have long lasting erpee versus new in-service
teachers, or teachers that have deep pedagogi=aititi previous competence
versus teachers that have deep mathematic prestmagetence,

Course structure
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*Step 1. Presentation of course - Collecting beleafd practices

*Step 2: Presentation questionnaire’s resultshadrty about formative assessment
*Step 3: View some videos and preparation videnayesis

*Step 4: Planning lessons

*Step 5: Making videos

*Step 6: Analysis about the video on group work

*Step 7: Sharing video’s analysis

*Step 8:Planning, making and analyzing other videos

*Step 9: Sharing video’s analysis

*Step 10: Discussion about formative assessmetrésa

Course structure Key points

Step 1: Presentation of course - Collecting beliefsd practices
*Presentation the project FAMT&L and course

*Give the platform’s access and explanation théyénd use
*Discussion about administration (privacy)

*Presentation of one video (already analyzed)
*Administration teacher and student questionnalinéefviews

Step 2: Presentation questionnaire’s results anetny about formative assessment
*Presentation results of questionnaires and ireerwi

*Compare results of questionnaires of FAMT&L

*Presentation about principles of theory about &iive assessment

Step 3: View some videos and preparation video’algsis
*View and comment the video

*Training about video’s analyses (ANVIL software)
eldentify subject of formative assessment for titew
*Explanation how to make videos (technical equip&ine

*Explanation next steps: preparation a planningdes (teacher can help with others
videos in the platform)

Step 4: Planning the lessons (platform)
eInteraction between teachers and trainers (virtuedting, forum,...)
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Examples of the spaces of the platform are indctat the pictures below.
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Step 5: Making videos

*Make video in classroor@tep 6: Analysis about the video on group work
*Each participant analyses the video (individuahogroup, platform)
*Sharing the analyses

Step 7: Sharing video’s analysis
*Presentation of the video analyzed, discussionitabe grid

*Observation and comment about video and regutegddrmative moment and next
video

Step 8: Planning, making and analyzing other vide@$sing platform)

Step 9: Sharing video’s analysis
*Observation and comment about video to reguladdimative assessment,

Step 10: Discussion about formative assessmentuiesst

eldentify goods videos to put in the platform

*Update the grid

*Elaboration document with elements of formativeessment
*Administration questionnaire or interviews (samsetee beginning of course)
*Administration of questionnaire about the course.
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