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FORMATION OF STUDENTS’ SKILLS
IN ANALYZING INFORMATION GRAPHS THROUGH
CONSTRUCTIVE FEEDBACK

The research topic examines the performance of 12th grade students from the Nazarbayev Intel-
lectual School in Semey in passing external summative exams, comparable to international AS/A-Level
standards. The summative assessment system was developed in collaboration with the Cambridge As-
sessment International Education Council and aims to measure the functionality of acquired knowledge
and skills through a variety of tasks performed by students. The study also explores the international
program for assessing educational achievements, such as PISA, among students in general education
schools and Nazarbayev Intellectual Schools, focusing on mathematical and functional literacy. It was
found that international exams like PISA and AS/A-Level often include visual organizers that require
high-order thinking skills according to Bloom’s taxonomy. Currently, tasks corresponding to this type of
international exam are being introduced in schools and universities in Kazakhstan. Therefore, innovative
teachers should possess pedagogical and psychological methods and strategies. One of them is the CLIL
strategy, which involves using are often accompanied by information graphics as visual organizers and
constructive feedback to help students understand and solve tasks in international exams. This research
not only examined various visual organizers in summative assessment but also provided constructive
feedback to 11th and 12th grade students in biology and computer science. The article also carefully
analyzed the analytical reports of international exams.

Key words: constructive feedback, graphic organizers, Bloom’s taxonomy, competencies, interpre-
tation.
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OKyLUbIAAPADBIH, CbIHAAPAbI Kepi 6aiAaHbIC apKbIAbI
AKMapaTTbiK rpacpuKTEPAi TaAAQy AAFABIAAPbIH KAABINTACTbIPY

3eptrey Takpbipbibbl Cemen KanacbiHparbl Haszap6aes 3uatkepaik  MekTeOiHiH,  12-CblHbIN
OKyLbIAapbIHbIH - AS-/A-Level xaAblkapaAblk, CTaHAAPTTapbIMEH CaAbICTbIpyFa 6GOAATbIH CbIPTKbl
JKMbIHTBIK, €MTMXaHAAPAbl TarcCblpyAafFbl YArepiMiH - KapacTtbipaAbl.. )KMbIHTbIK, 0aFaray >KyMeci
XaAblKapaablk, 6iaiMm 6epy maceaeaepi 6oibiHia KeMOprak Garasay KeHeciMeH GipAecin a3ipAeHreH
)K8He OKYLUbIAAPAbIH BPTYPAI TancbipMaAapAbl OPbIHAAYbI apPKbIAbl aAblHFaH OiAIM MeH KaAbinTacKaH
AAFABIAAPABIH, KEH CMeKTPAi (OYHKUMOHAAABIFbIH ©ALLeyre 6GarbiTTaAFaH. 3epTTey COHbIMEH Kartap
MaTemMaTMKaAbIK >KaHe (PYHKLIMOHAAABIK, CayaTThiAbIKKA 6aca Ha3ap ayAapa OTbIpbiM, XaArbl GiAim
GepeTiH mekTenTep mMeH HasapbaeB 3USTKEPAIK MEKTENTepiHiH OKyLIbIAapbl apacbiHAa PISA cusKTbl
OKY >KeTICTIKTepiH 6aranayAblH XaAblKapaablk, 6GaraapAamacbiH 3epTrenai. PISA >xkeHe AS/A-Level
CUSIKTbl XaAblKapaAblk emTuxaHAapra kebiHece BAyM TakCOHOMMSCbIHA COMKEC >KOFapbl AEHremnAi
OMAQy AQFABIAQPbIH KaXKeT eTeTiH BU3yaAAbl OpraHal3epAep KaTtblCaTbiHbl aHbIKTaAAbl. Kasipri
yakbiTTa KasakCTaHHbIH MeKTenTepi MeH YHUBEPCUTETTEPIHAE XaAbIKAPAAbIK, €MTUXAHHbIH OChbl
TYpiHe calikec TarncbipManap eHrisiayae. COHABIKTAH >KaHAlbIA MYFAAIMAEPAIH MeAarormkaAbik,
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Aapbl 60Aybl kepek. CoaapabiH, 6ipi >kui nanaasaHyabl kesaenTin CLIL ctparternscbl — okylibliAapFa
XaAbIKAPaAbIK, eMTUXaHAQPAAFbI TarCbIpMaAapAbl TYCiHyYre >KeHe LueLlyre KOMeKTecy YLUIH BU3YyaAAbl
opraHar3sepAap peTiHAe akMnapaTTbIK, rpaduKaHbl KaHe CbiHAAPAbI Kepi 6aAaHbICTbl KapPaCTbIPbIAQAbI.
ByA 3epTTey XKMbIHTbIK, 6aFrarayAd OPTYPAI KOPHEKI YIbIMAACTBIPYLLbIAAPAbI 3€pTTEN KaHa Konmai, Co-
HbIMEH KaTap GMOAOTMS >KaHe MH(POPMATMKA NMBHAEPIHIH 11 >eHe 12-CblHbiN OKYLbIAAPbIHA ChIHAAP-
Abl Kepi 6aiAaHbic 6epai. CoOHbIMEH KaTap MakaAaAa XaAblKApPaAbIK, EMTUXAHAAPAbIH aHAAUTUKAABIK,
ecenTepi MyKMST TaAAQHADI.

TyiiH ce3aep: KOHCTPYKTMBTI Kepi GanAaHbIC, BU3yaAbAi rpachrkanbik, opraHanisepaap, baym tak-
COHOMMSICHI, KY3bIPETTEP, MHTepnpeTaLms.
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®dopmupoBaHMe Y yHaLLMXCSl HABLIKOB aHaAM3a MH(POPMALLMOHHBIX
rpadpMKoB NOCPEACTBOM KOHCTPYKTMBHOM 06paTHOV CBSI3U

Cucrema CyMMaTMBHOIMO OLIEHMBaHMS pa3paboTaHa coBmecTHo ¢ CoBeToM oueHmBaHus Kemopma-
>Ka Mo BOMpocam Me>KAYHapOAHOro 06pa3oBaHMs M HaLeAeHa Ha M3mepeHue (OyHKUMOHAAbHOCTM Mo-
AyYaemblX 3HaHWI M CPOPMMPOBAHHBIX HABbLIKOB LUMPOKOrO CrekTpa Yepe3 BbINMOAHEHME yYalLMMUCS
Pa3AMUHBIX BUAOB 3aAaHuid. Takxke B CTaTbe M3y4yaeTcs MeXKAYHapoAHasi nporpamma rno oueHke o0-
pasoBaTeAbHbIX AOCTMXKEHMI PISA yuaumxcs o6ueobpasoBaTeAbHbIX WKOA M Haszapbaes MHTeArek-
TYaAbHbIX LLIKOA, TaKMX KaK MaTemaTuueckast U PyHKLUMOHAAbHAs YMTaTeAbCKas FPAMOTHOCTb. B nccae-
AOBaHWM BbISIBAEHO YTO, MEXKAYHAPOAHbIEe 3aaaHmm kak PISA n AS-/A-Level, yacto conpoBoskaaioTcs
MH(OPMaLIMOHHbIMM rparKamm Kak BM3yaAbHble OpraHansepepbl, KOTopble TPebyioT HaBbIKOB BbICO-
KOro rnopsiaka rno TakcoHommm bayma. B cratbe paccmaTpurBaroTcst pesyAbTaTbl paboT yyawmxcst 12-bix
KAaccoB Hazapb6aes MHTeAAEKTYaAbHOM WKOAbI I.CeMeN Mo cAaye BHELHMX CYMMATUBHbIX 9K3aMeHOB,
COMOCTaBUMbIX C MEXAYHAPOAHbIMU cTaHAapTamm AS-/A-Level. B HacToslee Bpemsi 3apAaHUs, COOT-
BETCTBYIOLIME AQHHOMY TUIMY MEXAYHAPOAHOIO 3K3aMeHa, MHULMMPYIOTCS B 00Leo6pa3oBaTeAbHbIX
lKOAax M By3ax KaszaxcraHa. [103TOMy yumMTeAb-HOBATOP AOAXKEH 0BAAAATHb MCHMXOAOrO-TieAarornye-
CKMMM METOAaMM, cTpaTermsimm obyuenns. OaHon n3 crpaternin seasetcs CLIL, rae npumensioTcs
MH(OPMAaLIMOHHO BM3YaAbHble OpraHamsepbl, M OPraHM3yeTcsl KOHCTPYKTMBHasi oOpaTHasi CBSI3b AAS
NMOHMMaHMS N peLleHns CTYAEHTAMM 3aAaHMA NMPU CAQYe MEXXAYHAPOAHbIX 9K3aMeHOB. B AaHHOM mc-
CAEAOBaHUM ObIAM PACCMOTPEHbI HE TOAbKO MHOXECTBO BM3YaAbHbIX OpraHan3epoB B CYMMaTMBHOM
OLEHMBAHMM, HO TaKXKe MPEACTABAEHbI KOHCTPYKTMBHbIE O0OpaTHble CBA3M yuawmmcst 11-12 Kaaccos
no 6mMoAorMmn n mMHdopmatrke. B cratbe Takyke ObIAM TLIATEAbHO M3YyYeHbl aHAAMTMYECKME OTYETDI
MEXAYHapPOAHbIX 3K3aMEHOB.

KAloueBble cAOBa: KOHCTPYKTMBHasi obOpartHas CBs3b, rpacuyeckme BU3yaAbHble OpraHaisepbl,
TakCOHOMMSI BAyMa, KOMNeTeHLMM, MHTeppeTaums.

Introduction

Assessment has now become an indispensable
facet of the educational process, playing a crucial
role in gathering and analyzing data on students’
progress at various stages of their learning. It is para-
mount that everyone involved in the teaching-learn-
ing cycle, including educators, learners, parents,
and the educational institution’s administration, can
lucidly comprehend the learning objectives, assess-
ment criteria, information-based tasks, as well as the
subject, content, goals, methods, forms, and assess-
ment instruments. The assessment system serves as
the principal solution for gauging accomplishments
and monitoring learning issues, thereby enabling the

assessment of the learning quality and its conformi-
ty with global standards.

One of the main types of assessment and mea-
surement of 15-year-old children’s ability to use
their knowledge and skills in reading, mathemat-
ics and science to solve real-life problems is PISA
(International Student Assessment Program) — it is
the OECD’s Programme for International Student
Assessment (Pulkkinen, 2022: 102000) . The latest
results of PISA — 2018 and PISA — 2022 show low
development of these skills in Kazakhstan (PISA,
2022) .

In addition, at the end of training under the Edu-
cational Program of the Autonomous Educational
Organization “Nazarbayev Intellectual Schools”
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(AEO) — NIS-Program, students pass examinations
— summative assessment (SA) in comparable to in-
ternational standards AS-/A-Level (12th grade). .
The SA system was developed in conjunction with
the Cambridge Council for Assessment of Interna-
tional Education (CCAIE) and aims to assess a wide
range of skills developed through students complet-
ing different types of tasks that often require the ap-
plication of high-order skills according to Bloom’s
Taxonomy.

Having analyzed the results of PISA — 2018,
PISA — 2022 and the analytical report on the exam
results of external summative assessment of 12th
grade students of Nazarbayev Intellectual Schools
AS-/A-Level (Center for pedagogical measure-
ments, 2022: 72) , it was determined that the con-
tent and applied skills in the task are very similar.
According to the surveys and the results of the
completed works of students it was determined that
the task containing information and visual organiz-
ers requires the use of high-order skills, as well as
takes more time to complete. This led to the research
questions, such as:

1. What is one way to help students apply high-
order skills when performing the task of containing
visual organizers?

2. What hints and tips should be given to teach-
ers in improving international assessment results
like PISA and AS-/A-Level?

Research methods

This study analyzed the results of PISA -2018,
PISA -2022, as well as the results of exams on inter-
national standards AS-/A-Level (12th grade). In or-
der to improve the quality of knowledge of students
in grades 11-12 of the NIS (Nazarbayev Intellectual
School) in Semey, various learning strategies were
analyzed, including the CLIL methodology (Con-
tent and language integrated learning — an approach
to studying content through an additional language
(foreign or second)) (Coyle, 2010: 4) .

This study used specific CLIL strategies such
as visual organizers to improve high order thinking
skills, constructive feedback to support and self-re-
flection of the students.

The answers of 12 grades students under the
international program for assessing the educational
achievements of students were also studied. One no-
table characteristic of the PISA study is its emphasis
on evaluating students’ practical competence in ap-
plying theoretical knowledge and skills to real-life
situations. It assesses their problem-solving abilities
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in contexts that extend beyond specific academic
subjects or educational domains. The research tools
are aimed at establishing the degree of formation of
general educational skills in solving problems that
students may encounter in life in order to function
effectively in modern society.

These strategies improve students’ understand-
ing and application of higher-order skills for success
in external examinations.

In order to improve the quality of knowledge of
students in grades 11-12 at NIS (Nazarbayev Intel-
lectual School) in Semey, various teaching strate-
gies were analyzed, including the CLIL methodolo-
gy (Content and Language Integrated Learning — an
approach to learning content through an additional
language (foreign or second language)) (Coyle,
2010: 4) . This study used specific CLIL strate-
gies, such as the use of visual organizers in tasks to
improvehigher-order thinking skills and examples
of constructive feedback for student support and
self-reflection. Responses of 12th grade students on
the International Student Assessment Program and
PISA tasks, which similarly include in their content
the application of high-order skills, were also stud-
ied; usually these types of tasks are accompanied
with visual organizers.

One of the notable features of the PISA study is
the emphasis on assessing students’ practical com-
petence in applying theoretical knowledge and skills
to real-life situations. It assesses their problem-solv-
ing abilities in contexts beyond specific academic
subjects or educational areas. The survey instrument
aims to establish the extent to which students have
developed general education problem-solving skills
that they may encounter in life to function effective-
ly in modern society.

These strategies improve students’ understand-
ing and application of higher-order skills for success
in external examinations.

Literature review

In the last few years, CLIL (Content and
Language Integrated Learning) has become the
keyword and hope of many educators and policy
makers. From a desire to boost students’ language
skills without neglecting other relevant content
and thereby meet the European Union’s ambitious
goal of making students proficient in two EU lan-
guages, CLIL has been introduced in a range of
European countries. Subjects as diverse as His-
tory and Biology are already taught through the
medium of a foreign language in many European
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schools. The current trend goes hand-in-hand with
the accrued attention paid to CLIL by educational
researchers.

As CLIL (Content and Language Integrated
Learning) continues to develop into a holistic ap-
proach to deep learning, its potential for providing
motivating and creative contexts in which all learn-
ers can succeed continues to unfold (Coyle, 2015:
12-13) . David Marsh, a researcher at the University
of Finland Jyvaskyla, coined the acronym CLIL in
1994 to describe the integration of foreign language
teaching and subject content. The emergence of
CLIL in Europe during that time was influenced by
political and educational developments. Since then,
CLIL has become the most widely used term in Eu-
rope for programs that combine language learning
and subject matter. In 2005, Marsh proposed that
CLIL encompass various methodologies focusing
on thematic content and the target language. Over
the past decade, CLIL research has gained momen-
tum, attracting scholars from different fields such
as linguistics, education, psychology, and neurosci-
ence. Alongside language acquisition, the study of
learning strategies and cognitive abilities has also
become integral to CLIL objectives. In our coun-
try, the CLIL strategy has been successfully imple-
mented in the NIS system since 2014, with many
science teachers acquiring and refining their instruc-
tional methods. In a CLIL classroom, subject con-
tent is taught in English while adhering to the estab-
lished curriculum. This integration of content and
language learning aligns with the 4Cs Framework
(Feddermann, 2022: 101578) .

Starting in the mid-1990s, the OECD initiated
the planning of the Program for International Stu-
dent Assessment, commonly known as PISA. The
first round of PISA testing occurred in the early

Table 1 — Results of PISA, Kazakhstan

2000s, with the results being published in December
2001. Over time, PISA results have gained recogni-
tion as a global benchmark for educational quality,
leading to the globalization of educational policies,
as highlighted by PISA director Andreas Schleicher
in the provided quote. PISA assessments are de-
signed to evaluate the reading, mathematics, and
science literacy of 15-year-old students, along with
a broader range of factors such as their interests, at-
titudes, and motivation. The focus of the assessment
is on students’ ability to apply their knowledge and
skills to real-life situations, moving beyond a nar-
row emphasis on their mastery of specific school
curricula. This approach is commonly referred to as
‘literacy’ (Canton, 2021: 677-687) .

Result and discussion

The publication of the PISA-2018 outcomes by
the OECD marked the release of a worldwide study
on the functional literacy of students aged 15. Ka-
zakhstan’s performance was far below the OECD
countries and its own results in previous years. Over
the past three years, there has been a decrease of 57
points in mathematics, 59 points in science, and 40
points in reading literacy. However, OECD PISA-
2022 results, showed a slight increase: among 81
countries, Kazakhstan ranked 46th in math (54th in
2018), 61st in reading (69th in 2018), and 49th in
science (69th in 2018) (Table 1).

This means that the results of Kazakhstani stu-
dents show the level of functional literacy, that is,
the extent to which students are able to apply the ac-
quired knowledge in practice, think critically, draw
valid conclusions, interpret information from graphs
and charts, which shows low results in the course of
study.

Type of assessment 2012 2015 2018 2022
Mathematics 432 460 423 425
Natural science 425 456 397 423
Reading literacy 393 427 387 386

*In 2015, a PISA study was conducted in Kazakhstan, but its results were excluded from the OECD database because the data
collection method, as it turned out, did not comply with the regulations.

155



Formation of students’ skills in analyzing information graphs through constructive feedback

According to the OECD PISA results from
2000 to 2022, Kazakhstan has never been in the top
20. School children in Kazakhstan scored below
the OECD average in math, reading and science.

However, if we compare the overall results of GS
(general education schools) with NIS and individual
NIS results, there is a significant difference
(Table 2).

Table 2 — Results of PISA, GES (General education schools) and NIS (Nazarbayev intellectual schools)

Type of assessment GESTZO.I 8 (General NIS-201$ (§eparately GE572022 (General NIS-2022 (s'eparately
indicators) taken indicators) indicators) taken indicators)
Mathematics 423 554 425 562
Natural science 397 526 423 536
Reading literacy 387 511 386 490

It should be noted that the use of CLIL technol-
ogy, in particular as visual organizers and feedback
in the practice of NIS is being successfully imple-
mented. Consequently, the average score in mathe-
matics is between the leading Singapore and second
place Japan, and the average score in science is 536
points, which is comparable to Japan and Korea,
which ranked second and third, respectively. Note
that selecting visual organizers is one strategy that
develops reading literacy, which includes data pre-
sentation like visual information (diagrams, tables,
info graphics, pictures, maps).

Based on the results of the external examination
for each subject, an analytical report is provided
throughout the Nazarbayev Intellectual School net-
work with detailed analysis, conclusions and recom-
mendations, and an action plan for the further de-

velopment of subjects. The methods were selected
to improve the quality of knowledge that allow stu-
dents to visually organize information, contributing
to learning, since they allow students to capture edu-
cational content, helping the student to systematize
and analyze information data more dynamically
(Akcaoglu, 2023: 101187) .

The bar chart 1 shows the comparative indicators
of students of Intellectual schools in the subject “Bi-
ology” for three academic years. The data indicate a
decrease in the average score at the end of 2021 and
2022, compared with 2019 by 22.3 (28.1%) and 1.8
(2.3%) points, respectively. The percentage of tasks
completed in 2022 indicates a slight decrease in the
results of students. Thus, compared to 2019 and
2021, the results of students decreased by 2 percent
(Center for pedagogical measurements, 2022: 73) .

General results on the subject "Biology" of 12th grade

150

B Maximum score

100

Results

2019 2021

Years

b llilLl

B Minimum score

Average

2022 MW Percentage of completion, %

Diagram 1 — General results on the subject «Biology» of 12" grade students
of the Nazarbayev Intellectual Schools network
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The bar chart 2 illustrates the comparative indi-
cators of Nazarbayev Intellectual Schools students
in the subject of “Informatics” over the specified
period. The average score increased by 18 percent

compared to 2021. Whereas, the percentage of com-
pletion of tasks in 2022 indicates a decrease in the
results of students. Thus, compared to 2021, the re-
sults of students decreased by 11 percentage points.

The average scoreinthe subject
"Computer Science" of 12th grade students
on the network

200

150

158 151
108
100
55
50 I 36 33
. |

Maximum score

m 2019 w2021

Minimum score

108,89

93,4
75,4
I 9508 47
Average Percentage of
completion, %
2022

Diagram 2 — The average score in the subject “Informatics” of 12th grade students
of the Nazarbayev Intellectual Schools network

Consequently, after analyzing the results of
PISA and External summative assessment of NIS,
we choose such strategy of constructive feedback
in CLIL as scaffolding, when students write their
formative assessment, summative assessment and
practical works to support their understanding and
guide to the right decision.

As well as using methods of visual organizers in
reading literacy, we include tasks with higher order
thinking skills on different types of assessment for
increasing critical skills of the students.

For a more accurate reflection of the teacher
with the students, constructive feedback was select-
ed, like we mention before — this is a positive assess-
ment that is provided to students to assist in finding
solutions in problem areas. Accordingly, construc-
tive feedback is positive and is used as an auxiliary
means of communication to address specific issues
or concerns.

The implementation of visual informative or-
ganizers in Kazakhstani educational systems aligns
with the advancements in contemporary education.
A visual organizer is learning and teaching tool that
is used to organize information and ideas in a way
that is easy to understand and digest. By combining
text and visual elements, information task visualiza-

tions demonstrate relationships and connections be-
tween concepts, terms, and facts. Visual organizers
can be used in all classrooms and have proven to be
effective learning tools for gifted and special needs
students.

Graphic organizers are tools that help us see and
understand information better. They show the main
ideas and details of a topic in a visual way, using la-
bels and shapes. They help us organize and connect
information in a clear and logical way. Many teach-
ers (85%) in NIS in Semey use graphic organizers
to help their students think critically and creatively
in different subjects. Graphic organizers help stu-
dents focus (McKnight, 2010: 7-14) by highlight-
ing the key words and concepts, and how they relate
to each other. They also help students think more
deeply and creatively, by making them compare,
evaluate, and draw conclusions. Graphic organizers
make learning more active and fun for students. The
following organizer (Bromley, 1999: 13-18) shows
some specific benefits of graphic organizers for stu-
dents and teachers. Constructive feedback is a way
of giving helpful and positive comments to someone
to help them improve (Wu, 2023: 102160) . It helps
people learn from their mistakes and grow person-
ally and professionally. Constructive feedback is
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different from destructive feedback, which is nega-
tive and hurtful. Destructive feedback only points
out the problems, without giving any suggestions or

Table 3 — Comparison of constructive and destructive feedback

support (Chang, 2022: 104502) . The table 3 shows
the difference between constructive and destructive
feedback.

constructive feedback

destructive feedback

* supports motivation

* increase interest to the subject

» supports confidence

» creates positive feeling of the subject
* helps progress of the learning

e causes demotivation

e creates frustration

» damages confidence

» creates negative feeling of the subject

impedes progress of the learning

Having analyzed the results of the students and
the skills which teachers need to improve, we give
tips below on how to make feedback informative
and constructive as well as how to include graphic
organizers in such field as reading literacy:

1. Draw students’ attention to command words.
What is the difference between the command verbs
“describe” and “explain”? Constructive feedback
should be related to the fact that you can see in the
students’ answers a lack of understanding of com-

mand words, so the researcher directs the student
to clearly distinguish command verbs. Such as: Ap-
prove, distinguish, indicate, name, compare, etc.
With the help of feedback, the student synthesizes
the use of command words (task 1-2).

Task 1. Designed feedback on tasks with com-
mand words in biology. (Sample from biology A
level task).

1. Students exposed a C,and C, plant to different
CO, concentrations.

I |
I |
301 | i
T i I
IE :
520- I
il |
2 I
|
%10— |
2 |
=] Current | 2x
& COyLevels | CO,
0 4 T4
T | T 1 1
0 200 400 600 800 1000

CO, (ppm)

Figure 1 - Different between C,and
C,plant of the CO, concentrations

ai. State at which CO, concentration did the rate
of photosynthesis plateaued for:

G [11C, o [1]

ii. When comparing the rate of photosynthesis
between C, and C,, name two factors that were kept
constant by the students during their experiment.
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b. Discuss the difference in the rate of photosyn-
thesis shown in Figure 1 between C, and C,.
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Using these command words, students should
understand the use of different skills. For example,
the command word state, name refers to the skills of
knowledge and understanding, the category of low
order thinking skills, and the command words dis-
cuss, compare consider high-order thinking skills
according to Bloom’s taxonomy: critical thinking
and analysis on the given task. In this type of task
when student make mistake in command words
teacher can give feedback like how you understand

order
order reply

4

A

report preparation

information
about cars

Operator

information
about drivers

LOTs and HOTs questions. Scaffold students to use
table of skills list table or Bloom taxonomy illustra-
tion.

Task 2 Designed feedback on tasks with com-
mand words in computer science. (Sample from
computer science A level task).

1. There is a data flow diagram for the system.
Complete this diagram on numbers #1, #2, #4, #5.
Then fully analyze including input, process, store
and output data.

report on customers

adding
data about clients

add areport

~

D —

.

information
about orders

information about reports

adding report to DB

A

h 4 A 4

information

3 | Reports 2 Cars

about new carg, 1

Drivers 4| Clients

Figure 2 — The system of flow diagram (DFD)

Analysis DFD in Figure 2

Using these command words like complete and
analyze students should fully analyze Data flow
Diagram scheme. Using key tips they can find key
words on input, process, store and output data.

In this case, when a student makes a mistake in
the diagram, the teacher gives constructive feedback
on the analysis and synthesis of the diagram itself,
and also pays attention to key points on verbs.

2. Task 3-4 will focus the studied personality on
the development of functional mathematical literacy
of students.

Constructive feedback should be related to the
ability to find, organize and present information
from various sources. This constructive feedback
helps the teacher to form a versatile personality of
students.

Task 3 Designed feedback on the development
of functional mathematical literacy of students in
computer science. (Sample from computer science
A level task).

1. Kaspi bank is one of the fast growing banks
in Kazakhstan. Recently the bank management de-
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cided to promote the use of Kaspi bank payment
by its customers. Payments for goods and services
are done by scanning QR code or using bank debit
cards. When registering for the account, the main
details collected from new customers are phone
numbers and customer names. According to the
promotion, clients will receive 1000 tenge for every
15000 tenge paid more than last month using Kas-
pi account. A customer should not pay less 25000
tenge on Kaspi goods and services payments in or-
der to qualify for the promotion award.

Draw a flow chart showing the above promo-
tion process [6].

To acquire proficiency in mathematics and ef-
fectively communicate mathematical concepts, stu-

Acetyl CoA

dents must possess the skills to comprehend and
accurately employ various elements, including no-
tation, subject-specific language, conventions, and
representations. These literate demands become
crucial when constructing logical reasoning or
mathematical arguments and when applying math-
ematics in diverse real-life contexts. It is essential
to approach mathematical language with precision,
as several terms used in mathematics may have dif-
ferent meanings compared to their everyday usage.

Task 4 Designed feedback on the development of
functional mathematical literacy of students in biol-
0gy. (Sample from biology A level task).

b. The Krebs cycle occurs in the mitochondrion.
Figure 3 outlines the steps of the Krebs cycle.

f
— N.Ani
NADH

_..+H*

FADH,
FAD
é ADP !
M, H
AT S e

[Source: CAMPBELL, NEIL A, REECE, JANE B., BIOLOGY, Tth, @2005, p.G8.
Reprinted by permission of Pearson Education, Inc., New York, New York ]

Figure 3 — The steps of the Krebs cycle

i. With reference to Figure 3, distinguish be-
tween the processes that happen in [ and II.

ii. Calculate the number of reduced electron
carriers that would be formed if 4 molecules of
Acetyl CoA entered the Krebs Cycle.
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On such kind of tasks, the student must apply the
skills of natural and mathematical literacy. Carefully
examine the visual information graph for the correct an-
swer. Enhancing students’ mathematical literacy entails
fostering their ability to establish connections among
mathematical terminology, concepts, skills, and repre-
sentations. This interconnectedness aids in the develop-
ment of a comprehensive understanding of mathematics
and promotes overall mathematical literacy.
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Conclusion

This study suggests that the use of the visual or-
ganizers tool in assignments and the implementation
of constructive feedback on students’ responses by
the teacher have a positive effect on understanding
the content of assessment types. Students who are
taught using these tools have shown better academic
performance. The results of the international assess-
ment and quarterly monitoring of grade 12, as well
as the results of PISA — 2018, PISA -2022 in the
comparison of NIS and visual organizers are good
evidence that visual organizers promote the devel-
opment of critical thinking, which requires the ap-
plication of high-order skills in students, as well as
a more meaningful approach to the perception of

visual information. Based on the research questions
and results, we have made the following recommen-
dations:

1. Teachers should use the visual organizers
tool in assignments when teaching biology, com-
puter science and other basic sciences as it has been
found to improve student performance and critical
thinking;

2. Teachers are encouraged to use constructive
feedback during the learning process as assessment,
which encourages students to analyze their strengths
and weaknesses;

3. It is recommended that the management of
educational institutions encourage teachers to attend
seminars and workshops organized to promote the
use of new teaching strategies.
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