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Abstract. Introduction. Assessment of student learning outcomes, properly carried out by a teacher,
can be a powerful tool for improving the quality of school education. In this regard, the development of
the assessment literacy of future teachers around the world is recognised as an important task of their
university training. The urgency of solving this problem increases even more in connection with the
transition of educational systems to criteria-based assessment.

Aim. The present research aims to characterise the features of integrative approach to the forma-
tion of assessment literacy of a future teacher and present the experience of its implementation in the
framework of the training of teachers of mathematics in a Kazakh university.

Methodology and research methods. Comparative and aspect-based analysis of scientific and meth-
odological literature on the development of teachers’ assessment literacy became the basis for the the-
oretical stage of the study. 36 undergraduate students studying in the Mathematics programme were
selected as participants in the experimental phase of the study. The collection of quantitative data on
changes in student assessment literacy was carried out using the ACAI tool, which consists of three parts
with closed questions concerning various aspects of teacher assessment approaches. Methods of mathe-
matical statistics were used for data processing. The collection of additional qualitative data on what had
the greatest impact on the development of the assessment literacy of future mathematics teachers was
carried out on the basis of a focus group interview.

Results and scientific novelty. In the process of theoretical analysis, the authors summarised the
characteristics of assessment literacy as a significant component of a teacher’s professional competence.
Also, the authors identified five areas, whose implementation in the process of university training will
contribute to the development of the readiness of future teachers to carry out competent professional as-
sessment activities. The empirical data obtained confirmed that an integrative approach has a significant
impact on the development of assessment literacy of future teachers as it combines: special assessment
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course; assignments and assessment practices in the study of mathematical, pedagogical and methodo-
logical university disciplines; personal experience in the implementation of assessment activities in the
course of teaching practice at school; and the possibility of interacting with experienced acting teachers
on educational assessment.

Practical significance. The study contributes to the expansion of ideas about the features of assess-
ment in university training teacher. In addition, the experience presented in the article can be used in
determining the directions for improving the professional training of teachers in various contexts of
subject areas.

Keywords: assessment in education, teacher assessment literacy, evaluative competence of the
teacher, university teacher training, teacher professional development.
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AnHomauus. Beedenue. OuieHMBaHMEe Pe3yIbTAaTOB OGYUEHUS MIKOJbHUKOB, TPAMOTHO OCYILECT-
BJIsIeMoe 11enaroroM, MokeT 6bITb MOIIIHBIM MHCTPYMEHTOM ITIOBBIIIE€HM KauyeCTBa IIKOJIbHOTO o6pa—
30BaHMs. B CBSI3M C 3TUM pa3BUTHE OLEHOUHON IPaMOTHOCTH OYIyIIVX yUUTENeil BO BCEM MUPe Tpu-
3HAeTCsT BYKHOI 3a7aueii MX By30BCKOJ MOATOTOBKM. AKTYaJbHOCTb PelieHusl 3Toi 3amaun ele 6osee
BO3pACTaeT B CBSI3U C MePEeX0J0M 00pa30BaTEIbHBIX CUCTEM HA KPUTEPUAIBbHOE OLIeHUBAHNE.

Ilens viccenoBaHusl — OXapaKTePU30BaTh OCOOEHHOCTY MHTErPATMBHOIO MOAX0Aa K GopMupoBa-
HUIO OLIEHOYHOM rPaMOTHOCTY GYAYILEro reJarora 1 mpeicTaBUTh OIIBIT ero peayn3annn B paMKax Imoj-
TOTOBKU YUUTeJIeli MaTeMaTUKU B Ka3aXCTaHCKOM BY3e€.

Memodonozusi, memoost u memoduku. TeopeTnueckast 4acTb MCCAEIOBaHNS OCYLIECTBIISIACH C UC-
[10/Ib30BaHMEM COITOCTAaBUTEIBHOTO U aCIIEKTHOTO aHa/lIN3a HayYHO-MeTOANYECKMX UCTOYHMKOB 110 BO-
nmpocaM pasBUTUS OLleHO‘IHOf/'I TPAMOTHOCTU YUUTEJIA. YyacTHUKaAMU SKCIIEePMMEHTA/JIbHOIO 3Taria mc-
cIe0BaHMsI CTaau 36 CTYIEHTOB 6GakajaBpuaTa — OYAYLIUX [1€[aroros, 00yJYaroMMXCcs M0 IporpaMme
«Maremaruka». C60p KOMMYECTBEHHBIX HAHHBIX 00 M3MEHEHUM OLIEHOUHO IPaMOTHOCTHU CTYAEHTOB
OCYLIECTBIISIICS C MOMOIIBI0 MHCTpYMeHTa ACAI, COCTOSIILET0 U3 TPeX YacTeli, B KOTOPBIX UCIIONb3YIOTCS
3aKPBIThIE BOMPOCHI, KACAIOIINECs Pa3IMYHbIX aCIIEKTOB MOAXOJ0B K OlleHKe yuuTesneii. [l 06paboTku
JAHHBIX MCIIOMb30BAINCh METObI MATEMAaTUYECKOH cTaTUCTUKM. CO60D JOTOMTHUTETbHBIX KaueCTBEeH-
HBIX IAHHBIX O TOM, UTO OKa3aJ10 HauboJIbIllee BIMSHIE HA Pa3BUTHE OLEHOUHOM IPaMOTHOCTY OYOYIINX
yuuTesneit MaTeMaTUKY, PeaTu30BbIBAJICS HAa OCHOBE (DOKYC-TPYIIIIOBOTO MHTEPBBIO.
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Pe3ynemamsl u HayuHash HOBU3HA. B TIpoliecce TeopeTMUeCKOro aHanu3a 0600IIeHbl XapaKTepu-
CTUKY OLIEHOYHOJI I'PaMOTHOCTM KaK 3HAuMMOTO KOMITOHEHTa MpodeccroHaNbHOV KOMIIETEHTHOCTU
YUUTEJIS; ONpeAeeHbl MSITh HallpaB/eHni, peannsanmsi KOTOPbIX B MPOLIECCe BY30BCKOM MOATOTOBKU
OyIeT croco6CTBOBATh PAa3BUTHIO TOTOBHOCTY OYAYIIVX YUUTENEl K OCYIECTBIEHNIO TPAMOTHOI Tpo-
(eccroHambHO OLIEHOYHOV JesATenbHOCTH. [lomyueHHbIe SMIMpPUYEcKUe NaHHbIe TOATBEePINUIN, UYTO
KOMIUIEKCHBIN MOJX0, COUeTaIOIINIi CIIelaIbHbIl OL€HOUHbIN KypC, 3a1aHMSI M OLIEHOYHbIE ITPaKTUKU
Npy U3YyYeHUM MaTeMaTU4ecKux, MeJarormueckux ¥ MeTOOUYeCKUX BY30BCKUX OUCLUILUINH, JUUYHBIN
OITBIT peayin3alyi OLleHOYHOJ JesITeIbHOCTU B XOZe Ielarornueckoit MpakTUKM B LIKOJIe, a TAaKKe BO3-
MOYKHOCTb B3aMMOJIECTBUSI C OMBITHBIMM JEVCTBYIOIIMMY YIUTEISIMM TI0 BOIIpocaM 06pa3oBaTeIbHO-
TO OIIEHMBAHMS, OKa3bIBAIOT CYIIECTBEHHOE BIIMSIHME HAa Pa3BUTHE OI€HOYHOM IPaMOTHOCTY OYIYIINX
yuuTenei.

IIpakmuueckas 3Hauumocmes. VicciiemoBaHme CroCcOOGCTBYET pacIIMpeHMIo TIpeacTaBIeHnit 06 oco-
GEeHHOCTSIX OIIEHOYHOTO 00yUEeHNs B By30BCKOIi IIOATOTOBKE yuuTeeii. Kpome Toro, OrbIT, TpecTaB/IeH-
HBIl B CTAThe, MOKET ObITh MCITOJb30BaH IIPY OIpeIeaeHn) HallpaBIeHnil COBePIIeHCTBOBAHMS IIPO-
(beccroHaIbHO TOATOTOBKY TI€IarOroB B Pas3/IMUHbIX KOHTEKCTAX IIPEeIMEeTHbIX 00/1acTelt.

Knrouessie cnoea: olieHuBaHMe B 06pa30BaHMM, OIIEHOYHASI TPAMOTHOCTb YUMTEJISI, OL[EHOUHAsI
KOMIIETEHTHOCTD YUMTEJIs, By30BCKasl TOJITOTOBKA YUMTesl, TpodeccruoHambHOe Pa3BUTHe Iefarora.

Ina yumupoeanus: limurupunosa U. b., PBanosa A. C., Tamxkurutos A. A., KoriHosa O. JI. Pa3Bu-
THM€ OLEHOYHOM rPaMOTHOCTY OYAYLIMX yUUTes el MaTeMaTUKI: KOMITIEKCHBII Tioaxon // O6pa3oBaHue
u Hayka. 2024. T. 26, N2 3. C. 91-122. DOI: 10.17853/1994-5639-2024-3-91-122
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Abstracto. Introduccion. La evaluacion de los resultados del aprendizaje de los escolares, realiza-
da de manera competente por parte del docente, puede ser una herramienta poderosa para mejorar la
calidad de la educacion escolar. En este sentido, el desarrollo de lo competente en evaluacién de los
futuros docentes de todo el mundo se ha reconocido como una tarea importante en lo que respecta a su
formacion universitaria. La relevancia de resolver dicho problema aumenta aiin maés en relacién con la
transicion de los sistemas educativos a la evaluacién basada en criterios.

Objetivo. El objetivo del estudio consiste en caracterizar las peculiaridades de un enfoque integra-
dor para la formacion de lo competente en evaluacién del futuro docente y presentar la experiencia de su
implementacion en el marco de la formacién de profesores de matematicas en la universidad de Kazaja.
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Metodologia, métodos y procesos de investigacién. La parte tedrica del estudio se 1lev) a cabo median-
te un andlisis comparativo y de aspectos de fuentes cientificas y metodoldgicas sobre el desarrollo de lo
competente en evaluacion del docente. Los participantes en la etapa experimental del estudio fueron 36
estudiantes de pregrado: futuros docentes de la carrera de Matematicas. Los datos cuantitativos sobre
los cambios en lo competente en evaluacion de estudiantes, se recopilaron utilizando el ACAI, un instru-
mento de tres partes que utiliza preguntas cerradas, que abordan diversos aspectos de los enfoques de
evaluacion de los docentes. Se utilizaron asi mismo, métodos de estadistica matematica para procesar los
datos. La recopilaciéon de datos cualitativos adicionales sobre lo que tuvo el mayor impacto en el desarro-
llo de lo competente en evaluacidn de los futuros profesores de matematicas se llev a cabo sobre la base
de una entrevista de grupo focal.

Resultados y novedad cientifica. En el proceso de analisis tedrico se resumen las caracteristicas de lo
competente en evaluacién como componente significativo de la competencia profesional del docente; se
han identificado cinco areas, cuya implementacion en el proceso de formacién universitaria contribuira
al desarrollo de la preparacion de los futuros docentes para realizar actividades de evaluacién profesional
competentes. Los datos empiricos obtenidos han confirmado que un enfoque integrado, un curso combi-
nado de evaluacion especial, tareas y practicas de evaluacion en el estudio de disciplinas universitarias
en el area matematicas, pedagoga y metodologia, la experiencia personal en la implementacion de acti-
vidades de evaluacion durante la practica docente en la escuela, asi como la oportunidad de interactuar
con profesores experimentados en temas de evaluacién educativa, tiene un impacto significativo en el
desarrollo de lo competente en evaluacion de los futuros docentes.

Significado prdctico. El estudio contribuye a ampliar la comprensién de las caracteristicas de la ense-
nanza de la evaluacién en la formacién del profesorado universitario. Ademas, la experiencia presentada
en el articulo puede utilizarse para determinar directrices que permitan mejorar la formacién profesional
de los docentes en diversos contextos de dreas temdticas.

Palabras claves: evaluacion en educacion, lo competente en evaluacién docente, competencia en
evaluacién docente, formacién docente universitaria, desarrollo profesional docente.

Para citas: Shmiguirilova I. B., Rvdnova A. S., Tadzhiguitov A. A., Kopnova O. L. Desarrollo de lo
competente en evaluacion de los futuros profesores de matematicas: Un enfoque integrado. Obrazovanie
i nauka = Educacion y Ciencia. 2024; 26 (3):91-122. DOI: 10.17853/1994-5639-2024-3-91-122

Introduction

The realities of the modern world have led to the need for reform in the
educational systems of different countries. Assessment in modern education
has been recognised as one of the main factors determining the effectiveness of
education (J. A. Baird [1], T. N. Hopfenbeck [2], O. N. Shapovalova, N. F. Efremova [3],
0. A. Chikova et al. [4], I. B. Shmigirilova et al. [5]). Reforming the Kazakhstani school
system was associated with the transition to the updated content of education, as
well as with the introduction of criteria-based assessment of students’ educational
achievements. The assessment reform in schools in Kazakhstan is guided by global
trends and implements the principles:

— assessment is carried out based on criteria that directly reflect the target
orientations of the academic discipline;

- continuity of assessment and its integration into the learning process is
ensured by formative and summative assessment practices;

- summative assessment is control measures that record the results of
schoolchildren in mastering a specific content (summative assessment for a section
— SAS) or for a certain period (summative assessment for a quarter — SAQ);
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formative assessment is directly a component of learning, characterised from
the standpoint of helping school children to improve their educational results and
teachers in improving teaching practices.

Thus, one of the objectives of the reform is to turn classroom assessment
into a powerful tool for improving the national education system. In this regard,
expectations about the assessment literacy of school teachers have increased
(I. B. Shmigirilova et al. [6]).

We note that the majority of Kazakhstani authors (A. B. Abukhanova [7],
R. O. Kenzhetaeva, S. A. Nurzhanova [8], Y. B. Omarov et al. [9], A. K. Sarybayeva et
al. [10]) consider the issues of advanced training in the field of assessing existing
teachers or in terms of the general methodological preparation of candidates
for teachers. Only in some articles of researchers of Kazakhstan (K. Meterbaeva,
K. Kiyassova [11], I. B. Shmigirilova, A. S. Rvanova [12], T. S. Shumeiko [13]), the
question of the formation of assessment skills in university education of teachers
was considered.

While supporting the view that assessment literacy is at the core of teacher
professionalism, we are concerned about how it will develop in future mathematics
teachers. Thus, the aim of work is to characterise the features of a complex approach
to the formation of the estimated literacy of a future pedagogue and present the
experience of its implementation in the university training of a mathematics teacher.

Focusing on this aim, conducting research in the context of the practice of
training future teachers of mathematics in Kazakhstan, we tried to answer the
following questions:

- Does a special course in educational assessment provide a sufficient level of
assessment literacy for teacher candidates?

- How to ensure an integrative approach to the development of assessment
literacy of a future teacher in university education?

— How does an approach that implements assessment education in the
training of future mathematics teachers change their assessment literacy and their
perception of themselves as assessors?

— What are the teacher candidates’ preferences for further training to improve
their assessment literacy after starting work at school?

Literature Review

Assessment Literacy Development

Orientation towards assessment for learning has changed the way researchers
think about assessment literacy. The interest in the topic of assessment literacy of
teachers in the world is connected not only with reforms in education. Assessment-
literate educators provide significant support for learners in learning (C. Andersson,
T. Palm [14], N. F. Efremova [15], O. V. Temnyatkina [16], and others).

Assessment literacy encompasses knowledge of theory and effective assessment
practices, their correct use, taking into account the goals of assessment, as well as
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the beliefs of teachers and their perception of the assessment (N. G. Kalashnikova et
al.[17],A.Looney et al. [18], S. Pastore, H. Andrade [19], G. P. Savinykh, M. G. Volchek
[20], Y. Xu, G. Brown [21]). According to S. Brookhart [22], the concept of “assessment
literacy” is a multidimensional construct that includes knowledge and skills related
to selection and development of assessment methods and procedures for specific
purposes; administration of assessment activities, assessment, and interpretation
of the results of external and internal assessment procedures; using the results of
the assessment to make decisions about individual students, with the planning of
training, with the development of curricula and improvement of the learning process
based on the results of the assessment; communicating the assessment results to
students, parents, other teachers, and all interested parties; with recognition of
unethical, illegal or otherwise inappropriate valuation methods and use of valuation
information. In addition, teachers’ beliefs about assessment, their perception of
their role as assessors (A. Looney et al. [18]), and teachers’ motivation to implement
formative assessment practices (C. Andersson, T. Palm [23]) are important.

Using the terms “teacher’s assessment competence” (D. A. Primerov,
Z. M. Bolshakova [24], R. V. Selyukov [25], L. M. Vladimirova [26],) or “teacher’s
readiness for professional assessment activity” (T. S. Shumeiko [13]), the researchers
characterise themthrough:the presence of positive motives of the teacher,a perceived
need to assess the students’ performance; knowledge about the purpose and ways of
carrying out assessment activities; skills of effective assessment organisations, the
formation of assessment skills of students, the organisation of interaction between
the teacher and students in the process of carrying out assessment activities.
It is noteworthy that when describing the teacher’s assessment activity, these
researchers also consider its reflexive component, self-analysis and self-assessment
of one’s own assessment activity and the need for self-improvement.

Thus, the teacher’s assessment literacy is viewed as “that teacher capabilities to
plan and implement quality assessment tasks, to interpret evidence and outcomes
appropriate to the assessment purpose and type, and to engage students themselves
as active participants in assessment of their own learning have” [18, p. 2]. The reform
of the assessment system requires maintaining an atmosphere of development well
today’s student-teacher candidates: “there is a continued need to shift pre-service
assessment education experiences that prepare teachers to embrace multiple
purposes and practices of assessment in schools” [27, p. 367]. However, previous
studies around the world show that the assessment literacy of school teachers
is often not high (C. V. Gotch, B. F. French [28], C. Schneider, R. Bodensohn [29],
L. M. Vladimirova [30], and others). As rightly noted by C. DeLuca and S. Johnson
“beginning teachers particularly unprepared for assessment in schools”[31, p. 121].
This problem is associated with the lack of students: a clear understanding of what
the assignment for assessment should be and the high quality of its implementation;
experience in the practice of formative assessment; feedback skills to interpret
evidence from the assessment.
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There is no consensus on how future teachers should be trained in order
to effectively develop their assessment literacy. There is a research base
(T. S. Shumeiko [13], P. R. Grainger, L. Adie [32], and others), which proves that a
specially designed course on assessment is effective in solving the problem of
developing assessment literacy of future teachers. It is noted that such a course
should present not only theoretical but also practical aspects of assessment.
However, it is also believed that it is possible to achieve the required level of teacher
assessment literacy through reflective practices that allow them to become aware
of their own assessment beliefs, link assessment concepts with other educational
theories, philosophy, and practice, develop more coherent and consistent approaches
to teaching and assessment (C. Deneen, G. Brown [33], C. DeLuca, H. Braund [34]) and
long-term ad hoc training (I. B. Shmigirilova et al.[6], A. Looney et al. [18], S. Pastore,
H. Andrade [19], Y. Xu, G. Brown [21], C. DeLuca, S. Johnson [31], E. V Bystritskaya et
al. [35]). The aforementioned research works specifically point to the need to focus
on the unity of conceptual, practical and socio-emotional aspects when solving this
problem.

Recent research highlights the importance of practice-oriented teacher
training (M. Ayalon, K. J. Wilkie [36], H. Chick, K. Beswick [37], O. V. Tumasheva
[38]). Approximations of future professional activities require the organisation of
assessment learning as pedagogy of enactment. Teaching future teachers should
provide “opportunities to rehearse and enact discrete components of complex
practice in settings of reduced complexity” [39, p. 283]. Assessment training should
provide various types of student-teacher activities modelling different assessment
strategies in practice: defining the purpose of assessment; development of tools
for summative and formative assessment, correct interpretation of the assessment
results; feedback and guidance skills to address identified gaps; determination of
further actions based on the results of the assessment (R. V. Selyukov [25], C. DeLuca,
H. Braund [34], M. Ayalon, K. ]J. Wilkie[36] and others). And since the personal
experience of apprenticeship, through observation of teachers, also has a significant
impact on the practice of candidates for teachers, the researchers especially note
the importance of involving student teachers in formative assessment through
the integration of teacher assessment, self-assessment and mutual assessment of
candidates for teachers, to formative assessment and which are based on feedback
and cooperation in assessing (L. M. Vladimirova [26], C. DeLuca, A. Bellara [27],
C. Schneider, R. Bodensohn [29]).

Teaching practice also plays an important role in the professional development
of future teachers, including the development of their assessment literacy
(R. V. Selyukov [25], M. F. Hill et al.[40]). Teaching practice provides candidate
teachers with an opportunity to practically apply the skills acquired and improve
them through cooperation with experienced teachers. Collaboration in professional
communities, including the sharing of experiences, shared reflection is also
recognised as an effective approach.
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Assessment Literacy in Teaching Mathematics

Agreeing that the realisation of the educational potential of assessment is
associated with the deep structures of the discipline and its teaching practice,
we consider it necessary to address the key aspects of the disciplinary contexts
of mathematics, which must be taken into account in the process of developing
the assessment competence of the future mathematics teacher. The practice of
assessment in math classrooms turns out to be complex and closely related to all
aspects of teaching and learning. In the context of teaching mathematics, not only
assessment knowledge plays a special role, but also the pedagogical interpretation
of mathematical knowledge — “mathematical knowledge for teaching (MKT)”
(D.L.Ball et al. [41], C. Y. Charalambous, E. Litke [42]). The authors believe that such
knowledge combines: “general content knowledge; knowledge of special content
(unique knowledge necessary for teaching mathematics); content knowledge
combined with student knowledge; content knowledge combined with teaching
knowledge” [42, p. 449]. This correlates with the model of teacher assessment
literacy development in practice described by Y. Xu and G. Brown [21]. A special role
is assigned to specialised content knowledge (SCK) described by H. Chick, K. Beswick
[37]. A. Morris and J. Hiebert [43] point to the need for such knowledge for compiling
assessment tasks, anticipating the ideal answers of students, analysis of pupils’
answers, fair assessment learning outcomes. C. Andersson, N. Palm [23], M. Ayalon,
K.J. Wilkie [36] state that this knowledge and skills determine the requirements for
the practice of assessment in mathematics

According to M. Alqassab [44], ]. Masingila et al. [45], E. V. Sokolova [46], in
assessment teaching of the future teacher of mathematics, an important role is
played in working with tasks that act as a means of assessment. M. Ayalon and
K.]J. Wilkie point to the need to develop mathematics teacher candidates “expertise
in working with assessment tasks that elicit different levels of achievement across a
range of assessment criteria” [36, p. 4]. For the development of assessment literacy,
more attention should be paid to the selection of tasks suitable for assessing specific
mathematical knowledge, skills and the formation of professional judgments
in relation to their thinking and skills in solving tasks (I. G. Lipatnikova [47],
C. L. Patterson et al. [48]).

Another significant aspect of the development of evaluative literacy of a future
teacher of mathematics is associated with the use of the learning function of errors.
There are studies that prove student errors can and should be used as a springboard
for further learning (V. A. Dalinger [49], M. Shaughnessy et al. [50]), as well as to
overcome student anxiety about errors (Z. Aksu et al. [51]). Future teachers, changing
their attitude to errors, become more prepared for the constructive use of students’
errors in the classroom, will be able to more accurately determine what is the gap
between the current achievements of students and their desired level, will be able
to provide students with high-quality feedback that will help them make decisions
about improving their own learning.
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Thus, the analysis of the literature shows that in order to develop the evaluative
literacy of future mathematics teachers within the framework of university training,
it is necessary to build their education taking into account the provisions of an
integrative approach (L. G. Shestakova [52], ]. J. Milankovi¢ et al. [53]), which will
ensure the synergy of content, value-semantic, organisational-activity, technological
and personal resources to achieve the stated goal.

Methodology, Materials and Methods

Until 2017, there was no specific assessment course in the teacher training
programme. The implication was that pre-service teachers, who had recently
graduated from high school themselves, had a fairly complete understanding
of classroom grades. Therefore, only single lectures and practical lessons in the
course of pedagogy, as well as in the courses of certain specialised methodological
disciplines, were allocated to the study of the theory and practice of educational
assessment.

In connection with transition to a new assessment system, the course “Criteria-
Based Assessment Technologies” was introduced into the curricula of educational
programmes focused on the training of school teachers. The course was built
taking into account the principles of criteria-based assessment, revealed the
theoretical foundations of this issue, the international experience of assessment
based on criteria, gave an idea of summative and formative assessment practices.
The assessment course is designed for candidates for teachers of all educational
programmes of the second year of study, is read during one semester, and is built in
a single format, regardless of the profile of the subject specialisation.

We were faced with the question: will a special assessment course have
a sufficient impact on increasing the assessment literacy of candidates for a
mathematics teacher? This was the first stage of the study. Teacher candidates, who
are undergraduate students of the Mathematics educational programme signed up
for this course, were invited to participate in this study. As a result, the consent of
36 students was obtained: 26 people with the Kazakh language of instruction (8
males and 18 females) and 10 people with the Russian language of instruction (4
males and 6 females). The age of the participants at the beginning of the study was
18-20 years.

Since the first stage of the study showed that the study of only one assessment
course did not form the required level of assessment literacy of the participants, it
was decided to continue it. We, with an interest in improving the assessment literacy
of future teachers during the reform period, were directly involved in determining
how to implement assessment training for pre-service mathematics teachers.

The search for ways to develop the evaluative literacy of future teachers
of mathematics was carried out on the basis of studying the world experience in
solving this problem, obtained as a result of the analysis of the literature, our own
experience in preparing candidates for teachers, and also on the basis of an analysis
of the survey results obtained at the first stage of the study. The generalisation of
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world and personal experience made it possible to identify five areas of integration of
educational resources for assessment training, which was introduced into university
practice.

Continuing the study, we set the task of answering questions about the impact
of such comprehensive training on the assessment literacy of future mathematics
teachers. In addition, we were interested in how their perception of themselves as
assessor would change. We also considered it necessary to find out the preferences
of candidates for teachers in relation to further professional training in order to
increase level of assessment literacy after starting work at school.

The collection of data on changes in student assessment literacy was carried
out using the ACAI (Approaches to Classroom Assessment Instrument) tool [54].
The choice of this tool was determined by the fact that when developing the criteria,
it quite fully took into account the structure of the teacher’s evaluative literacy
as a multidimensional construct. Also, the use of ACAI gives an idea of both the
qualitative characteristics of students’ assessment literacy and allows one to obtain
quantitative data that can be processed using mathematical methods. In addition,
C. DeLuca, D. LaPointe-McEwan and U. Luhanga [54] have proven the reliability of
the tool. The ACAI consists of three parts using closed-ended questions that address
different aspects of teachers’ assessment approaches.

Students of the second year of study, the participants in this study, studied the
course “Technologies of Criteria-Based Assessment”. After completing this course
at the end of their second year, 36 students who wished to participate in the study
answered ACAI questions. When conducting the survey, the following scheme was
used: a) the first part of the ACAI questionnaire (according to scenarios 1 and 3)
- to study the approach of future teachers to assessment; b) the second part of
the ACAI questionnaire, modified to study how students perceive themselves to
be ready for the implementation of skills in assessment practices on a five-point
scale: 1 = novice, 2 = beginner, 3 = proficient, 4 = competent, and 5 = expert; c) the
third part (A) for studying student preferences in further education focused on the
development of assessment literacy. Scenarios 1 and 3 in the first part of ACAI were
chosen because, according to the authors of the article, they are most suitable for
the perception of candidates for teachers. The third part (A) of the ACAI at this
stage was used to determine what to look for in the training of future teachers in
the remaining two years.

ACAI materials were translated into Kazakh and Russian languages and
carefully edited so that survey participants were able to interact with the language
environment in which they studied. Before conducting the survey, the purpose and
instructions were provided to the participants.

Then, for two years, the training of students was carried out taking into account
the five areas described earlier. Students did not take any other courses specifically
aimed at developing the assessment literacy of prospective mathematics teachers.
At the end of the fourth year of study, the second survey of students was conducted
using ACAI according to the scheme: a) part 1 ACAI (scenarios 1 and 3); b) part
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2 ACAI; c) part 3 (B) ACAI Using part 3 (B) is due to the fact that the authors of
the article wanted to determine, which form of further professional education is
preferable for student teachers to improve their assessment literacy after starting
work at school. To compare the differences in results after the second and fourth
years of study for the first part of the ACAI survey, the Pearson Chi-square test was
used.

To collect additional qualitative data on which of the areas had the greatest
impact on the development of assessment literacy of future mathematics teachers,
a semi-structured focus group interview was organised, which was also conducted
in two stages. Three focus groups were organised: one for students with the Russian
language of instruction (10 participants) and two with the Kazakh language of
instruction (at the first stage: 11 and 13 participants, because two students refused
to participate in the focus group interview, citing the fact that they did not define
their position on this issue; in the second stage, 13 participants in each group).
Preliminary, sample questions were prepared that determine the scenario of the
focus group interview. After the implementation of the above five directions, at the
end of the fourth year of study, repeated focus group interviews were conducted.

A recording of interviews was used. The unit of analysis for the interview
was a sentence or group of sentences defining a single meaning. In their analysis,
coding was used: data segments were noted that can serve as explanations for
the quantitative results obtained for different parts of the ACAIL: P1, P2, P3 (A),
P3 (B); statements were noted that testify to the influence on the development of
the assessment literacy of student teachers: AC — the influence of the assessment
course; D1, D2, D3, D4, D5 - influence attributed to one of the directions of
assessment training. This coding used the signs “+” and “~” to indicate positive and
problematic aspects of influence. Also, the examples recorded the manifestation of
the assessment literacy of candidates for teachers.

The direct observation of the authors of the article over the student-teachers
in the process of their learning work made it possible to notice and analyse the
manifestation of assessment knowledge and skills by candidates for teachers in
various situations.

Results

Results of the Theoretical Study

Five directions were identified for implementing an integrated approach to the
development of assessment literacy for pre-service teachers.

The first direction implemented the ideas of reflecting the modern theory of
assessment in the content of educational activities in the domain of aggregates
methodological disciplines. This ensures the transfer of knowledge and skills
gained during the study of the general assessment course into the subject area of
“mathematics” and form the foundations of mathematical knowledge for teaching.
Particular attention in this direction is paid to modelling in practical classes various
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situations on planning, development, and organisation of summative and formative
assessment in mathematics.

The second direction relied on research on the peculiarities of working with
mathematical tasks in the aspect of the formation of assessment literacy of pre-
service teachers. This direction covers the area of disciplines focused on teaching
problem-solving in the standards of the school course of mathematics. Studying
each section of these courses provides candidate teachers with experience in
working with assessment tasks, developing assessment criteria, and the ability to
make professional judgments about the skills required to solve tasks. Also, in this
direction, the ideas of learning from errors are implemented.

The third direction covered all disciplines of the third and fourth years of
teacher training to provide a personal experience of apprenticeship of candidates
for teachers in the format of formative assessment. We and our other colleagues
have become active promoters of formative assessment practices. Thus, pre-service
teachers could, on the one hand, “from the inside” see all the features of the new
assessment format; on the other hand, they could play the role of an assessor.

The fourth direction covered the domain of teaching practice, which provided
an opportunity to apply existing knowledge and skills in teaching and develop
them under the guidance of experienced teachers. The internship programme
included assignments aimed at shaping the teacher candidates’ experience in
setting assessment goals; skills in the development of assessment tools, analysis,
and interpretation of assessment results, feedback experience. The activities of
future teachers in pedagogical practice were accompanied by reflection and critical
assessment of their activities, including with the use of video recordings of students’
lessons.

The fifth direction expanded the possibility of interaction of future mathematics
teachers with the professional community. The long-term cooperation of teachers
of our university with practicing school teachers has made it possible to involve
students-teachers in various forms of professional interaction through joint
participation in scientific and seminars, conferences, master classes, the subject
of which examines the assessment activity of a mathematics teacher in various
contexts.

The combined implementation of these areas ensures both horizontal and
vertical relationships of the educational programme: not only between training
and assessment or between individual disciplines, each of which contributes to the
achievement of the designated goal, but also between theoretical and preparation
for assessment activities and its practical implementation both in the learning
process and within the framework of pedagogical practice, between the content of
disciplines and the organisational and activity-related aspects of its development,
between the formation of value-semantic attitudes regarding the importance of the
teacher’s evaluative activities and reflective practices that allow students to realise
themselves as an evaluator, between general pedagogical evaluative knowledge,
and the context of their application in teaching mathematics. In addition, when
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implementing this approach, students have many opportunities to alternately act
as both assessed and assessors.

Results of the Experimental Study

Approaches to Classroom Assessment. The results of ACAI on part one “Approaches
to Assessment” after the assessment course (scenarios 1 and 3) in accordance with
gender and language of instruction are presented in Table 1.

Table 1
Distributions of response options for part one ACAI after completing an
assessment course: approaches to classroom assessment themes by gender and
language of education (%)

. Language
Theme Response option Gender of education
Female Male Kazakh | Russian
n=24) | (n=12) | (n=26) | (n=10)
Assessment of learning 45,83 50 46,15 50
A;iii)s;rsl:;lt Assessment for learning 4,67 33,33 38,46 40
Assessment as learning 12,5 16,67 15,39 10
Design 25 25 23,08 30
Assessment ;g o ing 5833 | 5833 | 61,54 50
processes
Communication 16,67 16,67 15,38 20
Standard treatment 54,17 50 53,85 50
Fairness |Equitable treatment 25 33,3 26,92 30
Differentiated approach | 20,83 16,67 19,23 20
Reliability 50 50 50 50
Measure- [ bty 2,83 16,67 19,23 20
ment theory
Reliability & validity 29,17 33,33 30,77 30

There were no significant differences in the results of ACAI in groups with
different languages of instruction, as well as differences between the groups of men
and women: 45,83% of females and 50% of males chose the assessment of learning;
assessment for training was chosen by 41,67% of females and 33,33% of males;
assessment as training — 12,5% of females and 16,67% of males. Explaining the
choice of the goal of the assessment of learning in focus group interviews, students
pointed to their own past experience in school: At school, I have always believed
that assessment is the final result of learning (Alexander D.); The teacher at school
always told us that our grades are a result of work (Asel M.). Thus, most math teacher
candidates after completing a special assessment course focus on final grade scores
that emphasise the reliability and standardised administration of grades.
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The choice of approaches “Use” (58,33% of women and the same number of
men), “Standard” (54,17% — women and 50% of men), “Reliability” (50% of women
and men) also correlates with the personal experience of pre-service teachers, how
their learning outcomes were assessed in school. Thus, student teachers prefer
to use assessment to record learning outcomes and are guided not by fairness in
assessment or a differentiated approach, but by the standard use of assessment. In
a focus group conversation, it turned out that due to a lack of deep mathematical
knowledge students did not notice certain nuances in assessment tasks, and also
could not distinguish types of errors when performing these tasks.

Results from the same portion of ACAI reuse at the end of the fourth year (Table
2) indicate changes in assessment concepts among prospective math teachers: 1)
there is a predominance of the approach to assessment for teaching (58,33%); 2)
increased focus on development (41,67%) and communication in the assessment
process (33,33%); 3) the priority of simultaneously ensuring the reliability and
validity of the assessment (58,34% of females and 50% of males) emerged.

Table 2

Distributions of response options for part one ACAI after the fourth year of
education: approaches to classroom assessment themes by gender and language of

education
Theme Response option Gender Language of education
Female Male B Russian (n =
(n=24) (n=12) Kazakh (n = 26) 10)
A Assessment of learning 16,67 16,67 15,39 20
Ssess-
ment |Assessment for learning 58,33 58.33 57,69 60
PUTPOSES | ) ssessment as learning 25 25 26,92 20
A Design 41,67 41,67 42.,31 40
Ssess-
ment |Use/Scoring 25 25 23,08 30
PrOCESSES | communication 33,33 33,33 34,61 30
Standard treatment 16,67 25 19,23 20
Fairness |Equitable treatment 33,33 25 30,77 30
Differentiated approach 50 50 50 50
M Reliability 20,83 16,67 19,23 20
easure-
ment |Validity 20,83 33,33 23,08 30
theory Ipaliability & validity 58,34 50 57,69 50

Thus, the commitment of candidates for mathematics teachers has shifted
from summative assessment to formative assessment, as well as to assessment that
focuses on individualised approaches. The use of Pearson’s test to compare the
results (Table 3) also allows us to conclude that there is a statistical difference in
the results of the two surveys conducted in this part of the ACAI questionnaire.
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Table 3
Distributions of response options for part one ACAI: approaches to classroom
assessment themes. Results of Pearson’s Chi-square tests

After assess- | After fourth .. i Critical
Response Empirical | Critical .
Theme . ment course |year of educa- value | Conclusion
option . value value 0.05
(n) tion (n) 0.01
Igfsf:ﬁﬁgt 17 6 Statistically
Assessment |[Assessment 7,804 5,991 9,21 dlffergnt at
N 14 21 a signifi-
purposes |for learning level
Assessment 5 9 cance ‘eve
as learning of 0,05
Design 9 15 Statistically
Assessment [Use/Scoring 21 9 8,3 5,991 9,21 glsflfgﬁgf at
processes Communica- 6 12 cance level
tion of 0,05
tsrtj;‘ii‘git 19 7 Statistically
) Equitable 10,426 5991 | o1 |differentat
Fairness 10 11 a signifi-
lreatment cance level
Differentiat-
ed approach 7 18 of 0,01
- Statistical-
Measure- Reliability 18 7 7703 5991 991 ly different
ment the- |Validity 7 9 ’ ’ ’ at a signifi-
ory Reliability & 1 2 cance level
validity of 0,05

Perceived Skill in Classroom Assessment. The second part of ACAI was intended
to determine students’ perception of their own skills, which they can demonstrate
in classroom assessment. Most of the students, regardless of gender and language
of instruction, rated themselves as beginner assessors. The descriptive statistics of
this part ACAI are presented in Table 4.

Table 4
Descriptive statistics for part two ACAI after completing assessment course and
after fourth year of study: perceived skill in classroom assessment

After complet-
(e COMPIEE 1 e fourth year
. ing assessment .
Subscales and items course of education

M SD M SD
2,49 0,82 2,86 0,72

Subscale: Monitoring, Analysing, and Communi-
cating Assessment Results

I am confident that I can formulate a clear purpose
(e.g., diagnostic, formative, summative) that supports
teaching and learning towards achievement of curric-
ulum expectations.

2,64 0,68 3,14 0,64
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I am confident that I will be able to organise the as-
sessment in accordance with the established curricu- | 2,06 1,01 2,56 0,69

lum expectations.
I am confident that I can ensure that students are ade-

quately prepared for the exams in terms of resources, | 2,69 0,67 2,78 0,76

time and learning opportunities.
I will be able to provide timely feedback to students

to improve their learning

I will be able to provide useful feedback to students
to improve their learning.

Subscale: Assessment Design, Implementation, and
Feedback

I find it necessary to communicate purposes and uses
of assessment to parents/guardians when appropriate.

2,64 0,80 2,97 0,65

2,42 0,77 2,83 0,74

2,60 0,87 3,05 0,85

331 | 082 | 3,53 | 065

I am confident that I will be able to monitor and re-
vise my assessment practice to improve the quality 2,25 1,00 2,72 0,.97

of my instructional practice
I will be able to use a variety of strategies to analyse

test and assessment results at both student and class 2,61 0,77 3 0,68

levels.
I am confident that my reports will be based on a

sufficient body of evidence and provide a summary
of student learning toward meeting curriculum ex-

pectations.
I will be able to engage students in monitoring their

own learning and using assessment information to
develop their learning skills and personalised learn-

2,86 0,68 3,31 0,.75

228 | 1,00 | 2,5 | 0091

ing plans.

ill;ll\;e thought deeply about my approach to assess- 2.5 0.56 3.83 0.61
I am able to articulate my personal philosophy of as-

sessment recognising its alignment and misalignment| 2,25 0,69 2,44 0,73

with assessment policies and theory.

After completing the assessment course, the average indicators for Subscale:
Monitoring, Analysing, and Communicating Assessment Results - 2,49, for
Subscale: Assessment Design, Implementation, and Feedback — 2,60. The correlation
coefficient between subscales is 0,63.

Low results indicated that future teachers were poorly prepared to implement
assessmentin practice after studyinga special assessment course: Fromthe assessment
course I learned how to organise assessment in accordance with the requirements of the
curriculum programmes, but I am not sure that I can do it in practice (Raushan B.);
The lecturer who gave us the assessment course gave us examples from the practice of
assessment, but not in mathematics, so I am not sure that I will be able to carry out

Tom 26, N2 3. 2024 O6pa3oBaHMe U HayKa. Hay4YHblin XXypHan

106



© Shmigirilova I. B., Rvanova A. S., Tadzhigitov A. A., Kopnova O. L.
Developing assessment literacy of future mathematics teachers: An integrative approach

an effective formative assessment in practice (Anastasia A.); From the criterion-based
assessment course, I realised how important formative assessment is, but it seems to me
that I will assess my students as the school teacher estimated us (Aizat K.).

At this stage, student-teachers were not able to form mathematical knowledge
for teaching. For example, future teachers quite clearly described general differences
for the purposes of summative and formative assessment, but when asked to give
a specific example of such goals in the context of mathematics, the interview
organisers heard uncertain vague answers.

When re-questioned on this part at the end of the fourth year of education,
student-teachers were guided by their work as assessors during their teaching
practice. The results of this part of ACAI are a presented in Table 4. There were
no significant differences in the results by gender and language of instruction of
the survey participants. Average indicators for Subscale: Monitoring, Analysing,
and Communicating Assessment Results — 2,86, for Subscale: Assessment Design,
Implementation, and Feedback — 3,05. At the same time, the lowest indicator of
the Monitoring, Analysing and Communicating subscale of the assessment results
corresponded to item “I am confident that I will be able to organise the assessment
in accordance with the established curriculum expectations” — 2,56, and of the
Assessment Design, Implementation, and Feedback subscale on the item “I am able
to articulate my personal philosophy of assessment recognising its alignment and
misalignment with assessment policies and theory” — 2,44. The highest result on
these subscales, respectively, for items “I am confident that I can formulate a clear
purpose that supports teaching and learning towards” — 3,14 and “I have thought
deeply about my approach to assessment” — 3,83. The results survey of the second
part of the ACAI at the end of the fourth year of the education confirmed the increase
in the assessment literacy of prospective math teachers.

Despite the fact that some points show that students’ perception of themselves
as competent assessors did not increase significantly, but this is explained, among
other things, by the fact that student teachers have become more demanding about
their assessment skills. Thus, during the interview in the focus group, the thoughts
were expressed: The more I learned about feedback methods, the more I thought that I
still had a lot to learn in order to use them correctly (Nurkhan A.); I began to understand
that developing assignments for formative assessment are a very difficult job, so I cannot
consider myself fully prepared for it (Tatiana B.); Although it seemed to me that I was
giving students useful feedback about their work, it turned out that they did not always
understand them well (Balnur N.).

Focus group interviews also confirmed the impact of various trends on the
development of assessment literacy in future math teachers. Candidates for teachers
testified that they began to better understand the mathematical component of
assessment, because: better represent the ideal answer of a student in mathematics
(Anastasia A., Nurkhan A., Asylkhan Sh.). The results of the focus group interviews
showed that virtually all students believe that peer assessment allows them to gain
experience in assessment, as well as a deeper understanding of mistakes. Among
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the factors that influenced future teachers to rethink their assessment concepts, the
study participants identified personal experience of immersion in the practice of
assessment in the context of mathematics.

Let us also note that the teachers leading the courses for the students
participating in this study noticed that they began to ask more questions, clarifying
unclear points,were more attentive torecommendations for completing assignments,
independently choose strategies for solving a cognitive task, understanding the best
quality of its implementation and more carefully carried out their work.

The future teachers also recognised the experience of assessing schoolchildren
during their teaching practice at school as a significant factor. In the focus group
interview, they noted that during the teaching practice they also learned a lot: in
school, my mentor always asked me how I would use the assessment results and showed
me how to do this when making decisions about individual students and planning to
learn (Rustem Zh.). Student-teachers also noted the important role of assessment
interaction with university professors and current school teachers: I think that I
understood the importance of formative assessment only when the lecturers organised
such an assessment for us, as well as when we discussed this issue with the current
school teachers (Dianara A.).

Assessment Professional Learning Priorities and Preferences. In part 3(A) of ACAI
the choice priorities of vocational training for the development of assessment
literacy of future teachers was assumed (Table 5).

Table 5

Descriptive statistics for part three (A) ACAI after completing assessment course:
professional learning priorities

Subscales and items M | SD
Subscale: Integrating and Communicating Assessment Practices 3,49| 0,99
Choosing the appropriate purpose of assessment (e.g. diagnostic, formative, summative)
. . 3,47| 0,94
based on instructional goals and assessments.
Communicating assessment purposes, processes, and results to students, parents/guard-
- 3,39| 1,05
ians, and other stakeholders.
Cultivating fair assessment conditions for all learners, with sensitivity to student diversity 379|078
and exceptional learners. ’ ’
Disclosing accurate information about assessments. Protecting the rights and privacy of
3,47 1,03
students that are assessed.
Integrating formative assessment (including assessment for and as learning) during in-
. . . : 3,53| 1,13
struction to guide next steps in teaching.
Analysring and using assessment information to guide instructional decisions and sup- 3.36| 1.02

port student learning.
Subscale: Alignment with Current Assessment Theory, Principles, and Practices 2,71 0,75

Constructing assessments in alignment with current assessment theory, principles, and
practices.

Administering assessments in alignment with current assessment theory, principles, and
practices

2,64| 0,72

2,86 0,76
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Scoring assessments in alignment with current assessment theory, principles, and prac- 281] 0.71
tices. s s
Interpreting and using assessment information in alignment with current assessment 253| 0.77
theory, principles, and practices. ’ ’

This part ACAI (3 (A)) was used only once after the completion of the
assessment course, as the purpose was to obtain information to determine aspects
of further assessment learning, taking into account the preferences of the students.
Students, having studied the assessment course, demonstrated that they adhere to
the direction of integration and dissemination of assessment practices in further
education, as evidenced by the average scores on this subscale from 3,36 (analysing
and using assessment information to guide instructional decisions and support
student learning) to 3,72 (cultivating fair assessment conditions for all learners, with
sensitivity to student diversity and exceptional learners). Lower scores were noted
by the students on the subscale “Alignment with the current theory of assessment”.

The results ACAI of part 3 (B) of the questionnaire after the fourth year of study
(Table 6) showed that after starting work at school, to improve their assessment
literacy, student-teachers prefer full-time group teaching, group teaching (mean
value 4,19), or learning one-on-one, which is provided by the involvement of
mentors (average value 3,10).

Table 6
Descriptive statistics part three (B) ACAI after fourth year of study: professional
learning preferences

Subscales and items M | SD
Subscale: Online Learning 2,13| 0,85

Online full-length assessment course working independently. 2,141 0,72
Online full-length assessment course working with cohort of other practising teachers. 1,92| 0,91
A series of short online assessment modules offered as independent studies. 2,36| 0,83
A series of short online assessment modules working with cohort of practising teachers. [2,44[ 0,65
Webinars 1,81] 0,98
Subscale: Face-to-Face, Group Learning 4,19| 0,72

Face-to-face full-length assessment course with a cohort of other practising teachers. 3,83| 0,70
Face-to-face short assessment module with a cohort of other practising teachers. 4,19| 0,71
Classroom-embedded collaborative learning/inquiry working with colleagues. 4,39| 0,60
Classroom-embedded collaborative learning/inquiry working an expert. 4,33] 0,76
Subscale: One-on-One Learning 3,10| 0,84

One-on-one mentoring with peer teacher. 3,11] 0,78
One-on-one mentoring with a support teacher. 3,08| 0,91

The students themselves are talking about this: While working at school, I am
ready to develop my assessment skills in online learning, but I think it is better if it
will be joint training with other colleagues face-to-face (Anar A.); When I’ll work at
school, I would like to be able to discuss different assessment methods in groups with my
colleagues, as well as with young teachers like me (Andrey Yu.).
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Discussion

Our discussion focused on three questions, which define the objectives of the
research. The results of the first stage of the study confirmed the conclusions by
A. Looney et al. [18], S. Pastore, H. Andrade [19], C. DeLuca, S. Johnson [31] et al.
that an assessment course alone is not enough to achieve a high level of assessment
literacy among prospective teachers. Half of the study participants continued to take
the classroom assessment as a final event. Most students at this stage defined their
level of assessment literacy as “beginner”. In addition, despite the fact that individual
students after completing this course assessed themselves as experienced assessors,
many of them could not always prove themselves as such in further training when
performing a variety of tasks related to the formulation of assessment purposes, the
design materials of assessment in a specific subject context maths. Students also
had difficulty linking assessment purposes, assessment tasks, and interpretation
of results. We believe that the reason is that the pedagogical knowledge gained
by student teachers during the assessment course was not correlated with their
mathematical knowledge, which, moreover, was not enough yet — new mathematical
knowledge for teaching and assessment was not formed. Our research also supports
earlier findings that student teachers’ level of assessment literacy is significantly
influenced by their previous personal assessment experience (D. A. Primerov,
Z. M. Bolshakova [24], M. Algassab et al. [44]).The results obtained complement and
expand the understanding of the positive impact of assessment education on the
development of assessment literacy of future teachers (0. A. Chikova et al. [5],
D. A. Primerov, Z. M. Bolshakova [24], C. DeLuca, H. Braund [34], M. F. Hill et al.
[40], E. N. Zemlyanskaya [55]). It is impossible not to take into account that the
development of professionalism of future mathematics teachers in the field of
assessment requires taking into account many interrelated factors, which in our
study are presented in five areas consistent with the basic principles of assessment
education. However, it is worth recognising the conclusions by I. B. Shmigirilova et al.
[6], C.M. Gotch, B.F.French [28], K. Livingston, C. Hutchinson [56], T. V. Chetvertnykh
[57] et al. about the need for further work towards increasing the level of assessment
competence of existing teachers.

At the same time, we should note that an integrated approach that implements
assessment education in the pre-professional training of mathematics teachers
had a significant impact on their perception of themselves as assessors. This
can be evidenced, for example, by the fact that the self-esteem of candidates for
mathematics teachers on the item “I have thought deeply about my approach to
assessment” of the second part of ACAI increased most strongly: from 2,5 to 3,83.
This is also confirmed by the statements of the focus group interview participants
and it is found that pre-professional teachers have become more demanding to
perceive themselves as assessors. Thus, that reflexive practices and the possibility
of being “inside” the assessment for learning play a significant role in building the
identity of teachers as assessors.
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It is noteworthy that, pointing to further preferences in vocational training, as a
priority for improving assessment literacy, future mathematics teachers chose group
teaching and one-to-one training with a mentor or with peers. Teacher students
believe that such professional training, as opposed to online learning, will take more
into account their current level of assessment literacy and individual needs.

Conclusions

Any reforms in education cannot be carried out without the support of teachers.
Also, the reform of the educational assessment system in any country cannot
be ensured without the profound knowledge and skills of teachers in this area.
Therefore, assessment literacy should be recognised as a significant component of a
teacher’s professional competence. Since a specific assessment course is not enough
to significantly develop the assessment literacy of student-teachers, it is necessary
to use the various possibilities of the curriculum as a basis for assessment learning.

The scientific novelty of the study lies in the generalisation of the
characteristics of assessment literacy as a significant component of a teacher’s
professional competence and, on this basis, the identification of areas integrated in
the process of university training of future teachers will have a significant impact
on the development of their assessment literacy. The five directions described in
the research results correspond to the features of an integrative approach, since
they provide horizontal and vertical links between individual disciplines of the
educational programme, between the theory of assessment and the practice of
assessment activities, between the development of value-semantic, knowledge
and activity components of assessment literacy, between knowledge about
assessment and mathematical knowledge, between the roles of the assessed and the
assessor, which are alternately played by students. Integration is also manifested
by an increase in the level of students’ assessment literacy and their systematic
immersion in reflective practices, which is reflected in an increase in their demands
on themselves, which has a positive effect on their attitude towards learning in
general.

The experience of implementing these areas made it possible to determine the
conditions that must be met when implementing this integrative approach:

-readiness of university teachers to improve their own assessment practices, the
formation of their competencies that determine the choice of the most appropriate
educational technologies and tools;

- use of teaching methods and forms that meet the needs of the students
themselves;

- development of students’ ideas about professional skills and personal beliefs
necessary for competent assessment, formation of a philosophy of educational
assessment that meets the requirements of effective learning;

- development of pre-service teachers’ general pedagogical knowledge,
knowledge of assessment, as well as mathematics knowledge for teaching and
assessment, ensuring their interconnection;
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- formation of future teachers’ beliefs about the importance of assessment for
learning;

- activation of candidates for teachers’ ideas about professional skills and
personal beliefs necessary for competent assessment;

- maintaining an active educational activity of future teachers in the analysis
and development of various assessment practices, implementation of training using
methods that simulate situations of real practical assessment activities;

- enhancing educational communication through group work;

- providing pre-service teachers with experiences of feedback, self-assessment,
and mutual assessment;

- independent development by future teachers of assignments for various
assessment purposes and the formation of their professional value judgments;

- providing an opportunity to test the acquired assessment skills in the process
of teaching practice; and

- encouraging pre-service teachers’ reflective practices and facilitating by them
rethinking of their own assessment experience, including in interaction with the
professional community.

The fundamental condition for increasing the effectiveness of the development
of assessment literacy of future teachers is the interest and unification of efforts of
university teachers, school teachers and students themselves through appropriate
strategies and incentives. This will require maintaining a level of assessment literacy
and other professional competencies of university teachers and school employees
that corresponds to the current stage of development of the educational system,
which in turn will ensure constant professional development for the subjects of this
process.

Thus, the implementation of an integrated approach to the formation of
assessment literacy of future teachers should be ensured:

- at the level of the education system — recognition of assessment literacy as a
significant component of a teacher’s professional competence and, based on this, a
critical rethinking of learning goals and expected results;

- at the institutional level — ensuring constructive coherence (compliance)
of all components of training (goals, content, technologies, educational results),
maintaining the current level of professional competence of university teachers, as
well as ensuring multi-vector interaction of all subjects of the educational process
inside and outside the educational organisation; and

— at the personal level — the readiness and ability of teachers to develop the
competencies necessary to organise and support the learning process, adequate to
the target guidelines, increasing students’ responsibility for the results of their own
learning.

The practical significance of the study is that it contributes to expanding the
understanding of the features of assessment teaching in university teacher training.
Our experience can be used for professional training of future mathematics teachers
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not only in Kazakhstan but also in other countries. Also, the experience can be
extrapolated to the contexts of preparing future teachers for other subject areas.

Realising that pre-training cannot provide candidate teachers with the
assessment knowledge and skills necessary for an entire professional career, we
have noticed that pre-training can do the main thing — to lay an understanding
of their necessity and importance. Therefore, the important results of the study
include the fact that the majority of candidates for teachers have developed an
understanding that their assessment literacy requires further development already
in their professional activities.

Taking everything into consideration, we are convinced that the implementation
of these directions in the training of future mathematics teachers also significantly
influenced our attitude to assessment: modelling assessment as learning and its
implementation in the practice of preparing candidates for mathematics teachers
changed our own assessment strategies.

Limitations and Further Research

The findings presented in the research paper may be subject to a number
of limitations. First, the small size of the cohort of students participating in the
study can affect the accuracy of the results. Secondly, the practice of teaching
under control conditions may have some, albeit minor, differences from ordinary
practice. Third, since many factors related to the personal characteristics of student
teachers, teacher-teachers, subject, and social contexts are reflected in learning and
assessment, the impact of the five areas considered on the formation of assessment
literacy of prospective teachers in other contexts may differ. Therefore, we consider
it necessary to continue theoretical and empirical research aimed at clarifying the
conditions that contribute to the effectiveness of the process of developing the
assessment literacy of pre-professional teachers. In particular, in our opinion, it is
important to develop and test methods for assessing the work of candidate teachers
that are suitable for educational solutions in the context of assessment learning.

Finally, for us it was the first experience of adapting the teaching of student
teachers to the assessment system, which is new for the Kazakh school. And due
to the deficiency of evidence-based research on the development of assessment
knowledge, skills, and beliefs of teachers in the subject context of mathematics, our
daily practices with pre-professional teachers were built in many aspects based on
our own experience and intuition. Thus, this line of research is also relevant.
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