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Abstract— The purpose of the study was to identify how
the reshaped curriculum that was based on PISA
standards  fostered the key competencies of
undergraduates majoring in primary school teaching and
learning in terms of materials design and teaching
methodology used throughout the internships at schools.
The study used qualitative and quantitative methods with
gualitative methods getting higher priority to enlarge the
base of evidence and get a deeper insight into the issues
under research. It was found that reshaping the pre-
service teacher professional training, specifically in test
format, materials design, and assessment, and made the
shift to training schoolchildren to take PISA-based test
was necessary for the school educational settings in
Ukraine. The teacher students’ awareness of the PISA-
based test needed improvement. The training model used
in the study along with the internship addressed the
loopholes in the university curriculums and training of the
students majoring in primary education. The intervention
brought a positively challenging experience for the
students. It helped them to ‘pump up’ their intellectual,
professional, and technical skills. They raised awareness of
the PISA-based test, Blooms’ Taxonomy, and test question
formulation. The students learned to use DIF and DTF
methods to validate the PISA test questions, age specifics
in training primary school children in terms of adjusting it
taking the PISA-based test, and approaches to creating a
positive mindset in primary schoolchildren towards
learning through dialogue and cooperation. It was found
that the students upgraded their teaching and material
design skills and became more confident as teachers in
terms of PISA-based test training. Changing the students’
perceptions and their teaching approaches were the major
difficulties and challenges to the study. They were
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addressed through mentorship which was used when the
students did internships.

Keywords: higher education, pre-service teachers
majoring in primary school teaching and learning, key
competencies, PISA-based test.

I. INTRODUCTION

The process of fostering the key competencies of the
undergraduates majoring in primary school teaching and
learning is influenced by a shift to a new assessment approach
used at schools [1]. This assessment approach — attempted to
be standardized through the OECD’s Programme for
International Student Assessment (PISA) — is becoming more
cross-domain with the cyclic change in focus of the assessment
involving students’ cognitive and metacognitive abilities [2],
[3]. It is also considered a comprehensive guideline of how to
fine-tune the educational policies. The recent results in PISA
2018 showed that the student's performance is not up to
standard meaning that there is the need for reshaping of
educational schooling policies and practices along with
reshaping of the curriculum of training staff-to-be who are
supposed to implement those upgraded policies and PISA-
based standards at school [4]. It is common for the national
assessments in schools in Ukraine that a country-wide standard
of school-level outcome is not set. It suggests that teachers and
exam judges grade the 15-year-olds’ learning achievements
quite subjectively, often lacking teachers’ reasoning when
making grading decisions. This implies that there is a need for
a framework to organise the experts’ judgments into
meaningful scores [5].

Given the fact that this test is currently adapted in schools in
Ukraine [5], it inspired this study that is aimed at reshaping the
curriculum for the primary school student teachers to raise
their awareness of PISA and develop the competencies to
educate the school children, starting from the early school age,
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in Ukraine so that they were able to succeed in this test when
they are 15 years old.

A. Literature review

The international education benchmarking concept for
schools was found to serve as the theoretical framework for
PISA-based tests [6]. The concept, when implemented, was
supposed to adjust the students’ learning performance to a
globally accepted standard and in this way to provide equal
tertiary educational opportunities to a larger number of young
people [7]. It was found that the test was based on the
theoretical principles of Bloom’s taxonomy [8]. This meant
that the questions are formulated and distributed in sequence
to cover the specific order thinking skills and cognitive
process dimensions such as remember, understand, apply,
analyse, evaluate and create. Interestingly, researchers [8], [9]
found that the PISA-based test mostly measures how the
schoolchildren  perform in  understanding, analysing,
evaluating. The review found that better-performing countries
in the PISA assessment use a demanding teacher professional
development system and selection procedure which are
intended to raise the quality of teaching at all levels at school
so that it complies with the PISA format and requirements
[10]. Authors opine those teachers should be framed to
reshape the curriculum so that it focused on pedagogies based
on dialogue to develop student's critical thinking and
cooperation skills, active learning to learn through problem-
solving (team) assignments and activities, individual learning
to contextualise knowledge, and learner autonomy to become a
self-paced learner [11]. This teacher framing should start at
university and the above skills should be fostered in
schoolchildren  from early school age. Since the
implementation of PISA-based tests is an emerging trend in
Ukraine, it creates a gap for the study of the ways how student
teachers can be trained to become ready to teach
schoolchildren so that they are ready to take and succeed in the
test.

Therefore, the purpose of the study is to identify how the
reshaped curriculum that is based on PISA standards fosters
the key competencies of undergraduates majoring in primary
school teaching and learning in terms of materials design and
teaching methodology used throughout the internships at
schools.

Research questions were as follows:

1) to what extent the student teachers are aware of the PISA-
based test.

2) how the reshaped curriculum for undergraduates
majoring in primary school teaching and learning fosters the
key competencies that are needed to teach schoolchildren so
that they are ready for the PISA-based test,

3) how the host educational institutions evaluate the
sampled students’ professional efficacy while they do
internships in terms of PISA-purposed materials design and
teaching methodology,

4) how the EG students perceive the upgraded specialism-
related training.
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The study used qualitative and quantitative methods with
qualitative methods getting higher priority to enlarge the base
of evidence and get a deeper insight into the issues under
research. The above allowed using triangulation in the
validation of research outcomes. The methods were employed
sequentially [12]. The variables for the study were as follows:
undergraduates’ awareness of the PISA-based test, teacher
skills, the judgments of the representatives of host educational
institutions on students’ performance in PISA-purposed
materials design and teaching methodology, and students’
insights into upgraded specialism-related training. The original
quiz (see Appendix A) was designed and used to monitor the
undergraduates’ awareness of the PISA-based test. The teacher
aptitude test, (available through the link:
https://www.queendom.com/tests/access_page/index.htm?idRe
gTest=3910) was used to measure students’ teaching skills.
The checklist-based reports provided by the representatives of
host educational institutions were used to explore the
representatives’ opinions on students’ performance in PISA-
purposed materials design and teaching methodology at the
beginning of the internship and upon finishing it (see
Appendix B: The checklist on students’ performance in PISA-
purposed materials design and teaching methodology). The
focus group interview questionnaire was designed to answer
the fourth research question.

MATERIALS AND METHODS

A. Research design

The study included four phases such as baseline,
transitional, intervention, and data analyses. The first phase
used the survey research design. The intervention phase
employed a quasi-experimental design with descriptive case-
study features. These characteristics were observations
performed by the representatives of host schools [13], [14].
The intervention was organised as a one-group pre-test — post-
test measurements-based  quasi-experiment [15]. The
experiment involved training of the students at university and
internship. The data analyses phase consolidated data and
produced interpretations (see Figure 1).

The study involved nine secondary schools and two leading
pedagogic universities in Ukraine such as Dragomanov
National Pedagogical University and Borys Grinchenko Kyiv
University. It lasted from January 2020 to January 2021.
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Fig. 1 The four-phase-based research design

B. Intervention description

This project was planned to raise students’ awareness of the
PISA-based test and teaching methodology that is related to
training primary school students in doing test-related tasks.
The project was aimed at deepening the EG students’
professional knowledge and skills in designing the PISA-
purposed materials to foster primary school children’s test-
related skills and abilities. The intervention included the
modules for the EG students which were as follows:

Module 1. Ins and outs of PISA-based test

Module 2. Blooms’ Taxonomy and test questions

formulation

Module 3. DIF and DTF methods to validate the PISA test
questions

Module 4. Age specifics in training primary school children
in terms of adjusting it taking the PISA-based test

Module 5. Approaches to creating a positive mindset in
primary schoolchildren towards learning through dialogue and
cooperation

The assessment was based on the grade point average
(GPA) of the ECTS grades obtained by students throughout all
the modules.

C. Sampling

Two sampling techniques were used throughout the study.
These were simple random sampling and convenience
sampling. The baseline phase relied on random sampling. The
intervention used convenience sampling. The population for
the baseline phase consisted of 712 people. They were students
(n=593), academic instructors (n=58), and school teachers
(n=61). Table 1 illustrates the demographic characteristics of
the sampled individuals.
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Table. 1. Students’ requests expressed in the survey (%)

Group of respondents

Characsterlstlc Students, Academic School 1:[: SD
n (%) instructors  teachers
Males, 16. 118
PR 31(6326) 16(3265) 2(409) . A
3 iemf‘ldef’ 562 42 (634 59 ff) 241.
poaled = 4.77 : . : 22
663 (8 ) (8.89) 0
20-24, 19
593 278.
Mpooled = (99.16) 0(00.00) 5(0.84) 9.3 37
598 ’ 3
25-30
! 12 13. 11.0
Mposied = 0(00.00)  27(6923)  ,iggr g .
g 39 '
< 31-35
’ 38 20. 155
Tpeaiee = 0(00.00)  22(1803) 130, ;
60 '
Older than 6 50
36, 0 (00.00) 9 (16.68) (21.42) 0 3.74
Mpgaled = 15 '

In the intervention phase, two classes of undergraduates
majoring in primary school teaching and learning of 21
students (M_age= 21.35, SD = 4.11) for Dragomanov National
Pedagogical University and 23 students (M_age= 22.12, SD =
3.48) for Borys Grinchenko Kyiv University were hired to
participate in the experiment. The groups were perceived as
mutually homogeneous because the EGs students were of the
same major and their grade point average (GPA) was 73.57
(ECTS), SD=2.24. The input Mean score in Teacher Aptitude
Test was 43.85, SD = 5.74.

D. Instruments

Baseline phase PISA awareness quiz (based on [16],
Appendix A (can be accessed via the link:
https://forms.gle/4Hc7VAKh5W65GKZ17)

The quiz is based on the “PISA 2021 context
questionnaires” by the authors [16]. It consists of 20 questions
organised in seven domains such as question types, question-
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wording, response options, scaled indices, routing, matrix
sampling, and test format. The test uses a binary scale with
“Yes/No” responses. Before being used, it was piloted. Fifty-
three student volunteers (aged 21-22) for the above
universities were randomly hired to respond to it. Single
Sample T-Test Calculator (one-tailed) (available through the
link:
https://www.socscistatistics.com/tests/tsinglesample/default.as
px) was used for computations. The obtained t-value was -
37.72. The value of p was < .00001. The result was significant
at p < .05. A negative t-value suggested that there was a
reversal in the directionality of the effect, which did not bear
on the significance of the difference between groups. The
content validity was found valid by the research team members
and hired experts. Cronbach’s alpha for the internal
consistency was .81 and was sufficient [17]. The values inter-
correlation ranged between .382 and .433 indicating the
significance of the construct validity of the quiz at p<.01. The
inter-rater reliability of the quiz was calculated by identifying
the Interclass Correlation Coefficient (ICC). The obtained
mean value of ICC was 0.54 (95%; Cl=0.46-0.56). It also
showed good validity.

Teacher Aptitude test (available through the link:
https://www.queendom.com/tests/access_page/index.htm?idRe
gTest=3910)

This is a teacher career test consisting of 250 questions
attempting to cover competencies that characterise a good and
competent instructor/educator. The questions from 1 to 14 are
about teachers’ personal behaviours in casual situations and
rely on the 5-point Likert frequency scale with 5 meaning
‘Always’, 4 = ‘Often’, 3 = ‘Sometimes’, 2 = ‘Rarely’, and 1 =
‘Never’. Questions 15-61 are about teachers’ behaviours in
job-related situations. Questions 62 — 81 are on teaching
experience reflection. Questions 81-99 are on teaching
practice reflection. The above groups of questions are based
on the 5-point Likert reflection scale with 5 meaning ‘Exactly
like me’, 4= ‘A lot like me’, 3 = ‘Somewhat like me’, 2 = ‘A
little like me’, and 1 = ‘Not at all like me’. Questions 100-
155are to measure teachers’ resilience abilities. This group of
questions uses the 5-point Likert reflection scale with 5
meaning ‘Completely true’, 4 = ‘Mostly true’, 3 = ‘Somewhat
true or false’, 2 = ‘Mostly false’, and 1 = ‘Completely false’.
Questions 156-175 cover teacher communication skills. the 5-
point Likert frequency scale with 5 meaning ‘Very often’, 4 =
‘Often’, 3 = ‘Sometimes’, 2 = ‘Rarely’, and 1 = ‘Never’.
Questions 176-250 are to evaluate teacher professional
behaviour in classroom situations. The 3-point Likert scale is
used for the set of questions between 176 — 197 with 3
meaning ‘Definitely’, 2 = ‘Maybe’, and 1 = ‘Definitely not’.
The rest of the questions are of a multiple-choice type. The test
was validated by developers and was considered mutually
validated.

Appendix B: The checklist on students’ performance in
PISA-purposed materials design and teaching methodology

The checklist consists of 10 questions and it is based on 4-
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point Likert scale with 1 = not at all; 2 = slightly; 3 =
somewhat; 4 = completely. The validation procedure showed
‘good validity’ of the checklist. The values for the item-level
content validity index (IL-CVI) of the checklist were between
0.82 and 0.88. The Kappa coefficient values were between
0.85 and 0.89.

E. The focus group interview questionnaire

The questionnaire consisted of 4 open-ended questions and
was administered to 9 randomly selected sampled students.
The interviews were conducted via the Cisco Webex video
conferencing tool. These were recorded and transcribed. When
analysing, the respondents’ opinions were grouped by themes
and assigned codes by research team members.

Question 1. What is your impression of the reshaped
curriculum for undergraduates majoring in primary school
teaching and learning based on PISA-based test specifics and
aimed at fostering the key competencies needed for training
schoolchildren to succeed in the test? Why?

Question 2. How did you personally benefit from the
updated programme of training and internship experience?
Explain your reasoning.

Question 3. What discouraged you from getting engaged in
training and internship activities? Why?

Question 4. Would you recommend the programme to your
peers? Why?

I1l. RESULTS

The study output is presented in three basic sections each
addressing a specific research question. These were as follows:
the results of administering the baseline phase PISA awareness
quiz, intervention results based on pretest and posttest
measurements, and focus group interview to identify the
perception of the upgraded specialism-related training by EG
students.

A. The results of the baseline phase: PISA awareness quiz

The population of 712 current students majoring in primary
school teaching and learning, academic instructors, and school
teachers participated in this empirical measurement.

Table. 2. Results of the empirical measurement of the students’,
academic instructors’ and school teachers’ awareness of PISA-based

test
Domain Reference Mean  SD  p—value, df
values normal
distribution

Question Types 4 2.39 1.092 0.10057 710
Question 4 251 1.046 0.074031 710
Wording
Response 3 2.09 0.774  0.079493 709
Options
Scaled Indices 2 156  0.496 0.12944 711
Routing 1 0.40 0491 0.88697 709
Matrix 2 0.85 0.755 0.57161 711
Sampling
Test format 4 1.63 1.250 0.28944 710

As can be seen in Table 2, the mean values for the students’,
academic instructors’ and school teachers’ awareness of a
PISA-based test were almost twice as low as the reference
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values. These suggested that the training to raise the students’
awareness of the PISA-based test was necessary.

B. Intervention results

The purpose of the intervention was to identify how the
reshaped curriculum for undergraduates majoring in primary
school teaching and learning influenced the key competencies
that are needed to teach schoolchildren so that they are ready
for the PISA-based test and how the host educational
institutions evaluated the sampled students’ professional
efficacy while they did internships in terms of PISA-purposed
materials design and teaching methodology. The calculations
were performed using the Paired T-Test (two-tailed). Table 3
presents the descriptive statistics drawn from the pre-and post-
intervention measurements.

Table. 3. Descriptive statistics drawn from the pre-and post-
intervention measurements (n=44

Variable B A p normality t d df
M S M 5D

GPA 73. 2. 84 3. 0.4924 11.5604 3.09 43
57 24 64 29

TAT 43. 5. 70. 1L 0.198 82332 22 43
8 74 35 00

IGA 69. 4. 80. 4. 0.9077 5.8154 155 42
42 65 00 91

Note: GPA — grade point average (ECTS); TAT — Teacher Aptitude
Test; IGA — Internship Grade Averaged (ECTS), B— Before the
intervention (at the beginning of internship); A— After the
intervention (at the end of internship).

As can be noticed in Table 3, there were positive,
substantial, and significant changes in all variables under
study. The calculations showed a large observed effect size
which was 3.09 for GPA, 2.2 for TAT, and 1.55 for IGA. The
difference between pre-and after-intervention Mean values for
GPA was -11.07. The standard deviation of the difference, S'
equaled 0.958. The test statistic T equaled11.5604, which was
not in the 95%region of acceptance: [-2.1604 : 2.1604].
x=11.07, was not in the 95%region of acceptance: [-2.069 :
2.069].

The difference between pre-and after-intervention Mean
values for TAT was -26.77. The standard deviation of the
difference, S' equaled 3.219. The test statistic T equals 8.2332,
which was not in the 95%region of acceptance: [-2.1604 :
2.1604]. x=26.5, was not in the 95%region of acceptance: [-
6.9535 : 6.9535].

The difference between pre-and after-intervention Mean
values for IGA was -10.58. The standard deviation of the
difference, S' equaled 1.818. The test statistic T
equaled5.8154, which was not in the 95%region of acceptance:
[-2.1604 : 2.1604]. x=10.57, was not in the 95%region of
acceptance: [-3.9272 : 3.9272].

C. Focus group interview
Question 1. Nine students reported that the project was a
positively challenging experience. It helped them to ‘pump up’
their intellectual, professional, and technical skills. They
reported improvement in awareness of the PISA-based test,
Blooms’ Taxonomy, and test questions formulation. The
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interviewees informed that they learned to use DIF and DTF
methods to validate the PISA test questions, age specifics in
training primary school children in terms of adjusting it taking
the PISA-based test, and approaches to creating a positive
mindset in primary schoolchildren towards learning through
dialogue and cooperation. Some of the students’ quotes were
as follows:

[... the PISA-based trainings made me feel lagging behind
in teaching methods. .. ]

[... Blooms’ Taxonomy and DIF and DTF methods often
made me crazy...]

[... I'm really grateful to my tutors and supervisors from
the host schools for my teaching experiences... ]

Question 2. Five students reported that they upgraded their
teaching and material design skills. Four students responded
that they became more confident as teachers in terms of PISA-
based test training. Their reasoning was as follows:

[...because the trainings raised standards of teaching and it
created the learning environment based on competition with
equal opportunities for everyone...]

Question 3. All respondents confessed that they were
mostly discouraged and disappointed by the criticisms and
feedbacks from their tutors, observers, and host school
teachers. Additionally, the deadlines for designing materials
were quite harsh.

[... some critics and feedback were tactless and hurtful...]

[... sometimes I felt like changing the host school to
continue my internship...]

Question 4. Six students suggested introducing some
training in providing feedback. Three students recommended
using the face-to-face approach to providing feedback. They
are sure that the above will reduce or eliminate tensions in
relations between the students and the tutors/supervisors.

D. Limitations of the study

The sampling method used in the intervention phase of the
study may be considered to be a limitation of this study.

IV. DISCUSSION

The study is novel for the school educational settings in
Ukraine because the shift to training schoolchildren to take
PISA-based test is an emerging instructional trend that
requires reshaping the preservice teacher professional training,
specifically in test format, materials design, and assessment.
Given this, the intervention part of the study attempted to
address the loopholes in the university curriculums and
training of the students majoring in primary education. This
target audience was chosen because it is important to start
upgrading the school instructional model from very point A so
that the students were ready at point B. Changing the students’
perceptions and their teaching approaches were the major
difficulties and challenges to the study. They were addressed
through mentorship which was used when the students did
internships.

Overall, the study attempted to answer several questions
such as to what extend the student teachers were aware of the
PISA-based test; how the reshaped curriculum for
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undergraduates majoring in primary school teaching and
learning fostered the key competencies that are needed to teach
schoolchildren so that they are ready for the PISA-based test;
how the host educational institutions evaluated the sampled
students’ professional efficacy while they did internships in
terms of PISA-purposed materials design and teaching
methodology, and how the EG students perceived the
upgraded specialism-related training.

The PISA awareness quiz that was administered to the
population of 712 current students majoring in primary school
teaching and learning, academic instructors, and school
teachers showed that the mean values for the students’,
academic instructors’ and school teachers’ awareness of PISA-
based test were almost twice as low as the reference values.
These suggested that the training to raise the students’
awareness of the PISA-based test was necessary.

The reshaped curriculum and instructional model led to
positive, substantial, and significant changes in all variables
under study. The calculations showed a large observed effect
size which was 3.09 for GPA, 2.2 for TAT, and 1.55 for IGA.
The difference between pre-and after-intervention Mean values
for GPA was -11.07. The standard deviation of the difference,
S' equaled 0.958. The test statistic T equaled 11.5604, which
was not in the 95%region of acceptance: [-2.1604: 2.1604].
x=11.07, was not in the 95%region of acceptance: [-2.069:
2.069]. The difference between pre-and after-intervention
Mean values for TAT was -26.77. The standard deviation of
the difference, S' equaled 3.219. The test statistic T equals
8.2332, which was not in the 95% region of acceptance: [-
2.1604: 2.1604]. x=26.5, was not in the 95% region of
acceptance: [-6.9535: 6.9535]. The difference between pre-and
after-intervention Mean values for IGA was -10.58. The
standard deviation of the difference, S' equaled 1.818. The test
statistic T equaled5.8154, which was not in the 95%region of
acceptance: [-2.1604: 2.1604]. x=10.57, was not in the
95%region of acceptance: [-3.9272: 3.9272].

The above positive changes were illustrated and supported
by the results yielded from the focus group interview that was
administered to 9 randomly selected students. The
interviewees reported that the project was a positively
challenging experience. It helped them to ‘pump up’ their
intellectual, professional, and technical skills. They reported
improvement in awareness of the PISA-based test, Blooms’
Taxonomy, and test questions formulation. The students
informed that they learned to use DIF and DTF methods to
validate the PISA test questions, age specifics in training
primary school children in terms of adjusting it taking the
PISA-based test, and approaches to creating a positive mindset
in primary schoolchildren towards learning through dialogue
and cooperation. The students reported that they upgraded
their teaching and material design skills and became more
confident as teachers in terms of PISA-based test training.

The findings presented above align with the previous
research. The study is consistent with authors [18] who found
that the respondents showed a lack of confidence in their
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understanding of PISA. It also goes in line with researchers
[19], [20] who revealed that those students who receive
training were aware of PISA-based tests. They were found that
more than half of the students believed that PISA highly
impacted their job functions, just almost half of them were
sure that PISA results are reliable. The above results implied
that pre-service teachers’ judgments lacked awareness.

The results drawn for the intervention are consistent with
Berliner implying that pre-service training needs reshaping
that curriculum and instruction to adhere to certain principles
of PISA design [21]. The study agrees with researcher [22]
who recommends introducing the modules in the training
programme of the pre-service teachers to familiarise them with
PISA and train the test-related skills in them so that they could
train the schoolchildren when they have graduated [22].

The finding related to the upgrading the school instructional
model from very point A so that the students were ready at
point B agrees with Olsen and Nilsen [2] who concluded that
PISA procedure — along with training teachers in training
students to take it and to administer it — could not cover every
issue of the complexity of grading students in school.
However, training instructors the data collected could develop
guidelines on how to improve teaching methods and models.

The findings from the study are in character with
researchers [23], [24], [25] and support their claims regarding
a disconnect between the preservice teacher training program
and objectives of educational organisations.

V. CONCLUSION

It is necessary for the school educational settings in Ukraine
that there was reshaped the preservice teacher professional
training, specifically in test format, materials design, and
assessment, and made the shift to training schoolchildren to
take PISA-based test which is an emerging international
instructional trend. The teacher students’ awareness of the
PISA-based test needs improvement. The training model used
in the study along with internship addresses the loopholes in
the university curriculums and training of the students
majoring in primary education. The intervention brought a
positively challenging experience for the students. It helped
them to ‘pump up’ their intellectual, professional, and
technical skills. They raised awareness of the PISA-based test,
Blooms’ Taxonomy, and test question formulation. The
students learned to use DIF and DTF methods to validate the
PISA test questions, age specifics in training primary school
children in terms of adjusting it taking the PISA-based test,
and approaches to creating a positive mindset in primary
schoolchildren towards learning through dialogue and
cooperation. It was found that the students upgraded their
teaching and material design skills and became more confident
as teachers in terms of PISA-based test training. It was also
revealed that changing the students’ perceptions and their
teaching approaches were the major difficulties and challenges
to the study. They were addressed through mentorship which
was used when the students did internships.
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Further research is needed on contextual factors that might
influence pre-service students’ engagement in PISA training.
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