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This study provided a source of objective information for making
considered policy decisions in the education sector. We present the
results of our assessment of the effectiveness of the technological
equipment that was provided to schools under the Modernization of
Regional Education Systems (MRSO) project. A total of 655 students
at schools that received this equipment participated in the study. We
were able to determine that the equipment that was delivered did
nothing to boost academic achievement. We conducted a qualitative
study to interpret the obtained results. Based on this analysis, we were
able to identify potential reasons why interactive learning tools are
inadequately effective.

Introduction

After the absorption of the Republic of Crimea and the city of
Sevastopol by the Russian Federation, schools in the region
began the process of updating their facilities and resources and
purchasing new equipment.

It should be pointed out that during the last twenty years little
was done to update school facilities and resources, and the
updates that were accomplished were largely achieved thanks
to parental contributions. The updates that were made were not
guided by any consistently applied and unified underlying
strategy.

Serious changes to the regional educational system that are
aimed at increasing the quality of education began in 2014. In
particular, Sevastopol city schools participated in a program to
modernize the regional educational system (MRSO). Under the
MRSO program, elementary schools in Sevastopol were given
interactive whiteboards and dynamic teaching aids (number fans,
study cards, puzzles, assembly kits, etc.).

The regional education system development concept lays the
foundation for the development of a long-term and comprehen-
sive educational policy for Sevastopol, which is a city of federal
significance. Therefore, administrators must assess the potential
and shortcomings of the electronic teaching aids and dynamic
school supplies that have been purchased. They also must
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determine the trajectory of the further modernization of the
regional education system while taking into account the previous
experience.

To solve a number of administrative tasks facing the
Department of Education of the City of Sevastopol, a decision
was made to conduct a monitoring study that was designed to
reveal the relationship between the use of new technologies and
teaching aids (e-learning tools and dynamic classroom supplies)
and the academic achievements of elementary school students.
The iPIPS instrument was selected to assess the educational
attainment of first-graders. We used it to measure the initial
aptitude of first-graders and to assess their progress during
their first year at school.

It is important to introduce innovative processes in elementary
school, since the first stage of schooling sets the foundation for
the entire education system. The use of new information tech-
nologies in elementary education makes it possible for a creative
teacher not only to expand the range of ways of presenting
lessons, but also to change the educational process itself by
making it more interesting for students. The educational mon-
itoring study is an instrument that can be used to track how
innovative activity impacts the quality of education [1].
However, the success of any adopted school educational policy
is determined not only by the school’s facilities and resources,
but also by the attitude that teachers take to the implemented
changes [2]. Thus, foreign studies have noted that teachers prefer
innovations to be introduced gradually [6]. They have also
shown that if teachers fail to be properly trained in how to
correctly use technological equipment (including in particular
interactive whiteboards), then this will limit how much they
use the equipment and whether they use it properly [5].
Technologies by themselves cannot solve teaching problems.

Because of this it was decided to supplement the quantita-
tive monitoring study of first-graders with a qualitative study.
To study the level of preparedness of teachers to use new
equipment and their attitude towards innovation, we
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conducted an interview with all the teachers in Sevastopol
who use equipment supplied under the MRSO project and
who participated in the iPIPS monitoring study.

Thus, to determine how new technologies should be intro-
duced into the educational process, we studied the connection
between the use of new technologies and teaching aids and the
academic achievements of first-graders in Sevastopol. We also
explored the attitudes and motivations of teachers towards class-
room innovations.

Study framework

The main hypothesis of the study was that the use of new
technologies and teaching aids (e-learning tools and dynamic
school supplies) would have a positive effect on the academic
achievements of students. During the course of the study, we
formulated an additional hypothesis that continuing education
courses for teachers that are designed to increase their informa-
tion-communication technology skills have been insufficiently
effective, and teachers use only either some or even none of the
skills that they learned in these courses in the classroom.

Therefore, we also performed a qualitative study, or a forma-
lized survey of all first-grade teachers who participated in the
study, and we also conducted interviews with the teachers. Third
parties were sought out to conduct interviews with the teachers
in order to increase the reliability of the responses.

The study methodology involved analyzing the test results of
students both at the beginning and the end of the first grade, and
it also utilized mathematical statistical methods to study the
effect of using new learning tools on the individual progress of
learners while controlling for other variables (school type, tea-
cher qualifications, etc.).

The study of first-graders was conducted in October 2015
(initial assessment of the aptitude of first graders) and in May
2016 (assessment of individual progress over the course of the
first year of study and the qualitative study).
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Sample description

To conduct the iPIPS monitoring study in Sevastopol, a repre-
sentative sample of first-grade students was compiled based on
data from the city’s Department of Education. The sample was
stratified on the basis of school type (public K–11 school,
gymnasium, or specialized school) and school location (city
district). The sample unit was the class, which was selected
randomly from among all of the first-grade classes at the school.
The number of classes that were selected at each school
depended on the school’s size.

A total of 1,281 students from 21 schools in the city were
studied. One to five first-grade classes at each school partici-
pated in the study. A total of 58 classes were studied. The
average age of the children at the start of school is 7.2 (SD =
0.36), and 48 percent of first-graders are girls. More than 97
percent of children speak Russian at home.

Only those schools that participated in the MRSO project
were selected, meaning a total of nine schools. The selected
schools have first grade classes that both received and did not
receive equipment under the project. Both those and others were
selected to participate in the study.

There were 655 first-grade students at the schools that took
part in the iPIPS study. Thus, we assume that they were aligned
according to socio-economic status and teacher characteristics,
because the equipment was randomly distributed among classes.

Instrument description

The present study used the iPIPS instrument [4] to perform a
baseline assessment of first-graders and measure their individual
progress during the first year of schooling. This instrument
allows us to estimate the child’s starting position and observe
his or her learning progress in several fundamental areas: mathe-
matics, reading, and phonological literacy on the basis of an
assessment of student progress during the first year in school.
In addition to subject skills, the instrument allowed us to assess
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the child’s social and emotional development as well as
behavioral characteristics. Our assessment also took advantage
of contextual information about the conditions under which the
child developed prior to enrolling in school, the characteristics of
the child’s family, the parents’ child-raising practices, as well as
the characteristics of the school educational environment.

The iPIPS instrument is based upon computer-aided adaptive
testing. The assessment is performed in the form of a game with
the help of an interviewer, which allows each child to be
assessed in the most generous way and with the highest degree
of accuracy. The iPIPS instrument was developed by the Institute
of Education of the National Research University Higher School
of Economics in cooperation with Durham University (United
Kingdom). The studies that have been completed with this
instrument attest to its high quality [3]. The ability of the tool
to assess a student’s progress can be utilized not only by tea-
chers, school psychologists and researchers, but also by school
and regional administrators. The results of this study have pro-
vided us with the necessary information to assess the reforms
and innovations that have been carried out in the school.

The present study used the cognitive component of the iPIPS
instrument, which consists of several sets of tasks:

– Writing
– Vocabulary
– Phonological component, which consists of the following
tasks:
A. Word repetition
B. Finding the rhythm from the proposed set of words

– Reading comprehension:
A. Understanding the structure of the text
B. Knowledge of letters
C. Reading words (grasping the graphical outline of a

word)
– Reading a short story (decoding a text)

D. Reading for comprehension
– Understanding of mathematics:
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A. Counting
B. Addition and subtraction (supported by subject material)

– Number recognition
C. Math problems
D. Problems with a broader context

Thus, the baseline assessment gives us a very specific idea of
the kinds of learning skills that each child possesses at the start
of school, and the final assessment at the end of the first grade
allows us to assess the individual progress that each child had
made after the first year of schooling.

Study results

Connection between the academic achievements of first-graders and
the use of equipment that was provided under the MRSO project

The goal of our study was to characterize the relationship
between the use of new technologies and teaching tools (electro-
nic teaching tools and dynamic teaching aids) and the academic
achievements of first-graders in Sevastopol.

Figure 1 presents scores in reading at the beginning and end of
the academic year in the classes at regional schools that were
included in the study. The classes were all divided into two
groups: classes that received equipment and classes that did
not. The “antennae” extending from each box (the elongated
rectangle in the figure) indicate the range of reading scores
(from the minimum to the maximum) obtained in each group
of classes. The horizontal bar in each box indicates the median
(where 50 percent of students have a score below this bar). A
total of 25 percent of the students fall below the box, whereas 25
percent can be found above it.

Our analysis of the figures as well as our statistical analysis
have allowed us to conclude that the average reading levels of
first-graders do not differ depending on whether they are
enrolled in classes with or without equipment. There is no
correlation at either the beginning or the end of the first grade.
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Figure 1. Reading Scores of Students Enrolled in Classes With and
Without Equipment: a – Fall, b – Spring
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It can be seen that the initial scores of the children enrolled in the
classes with equipment are widely dispersed and that there are a
large number of children who were highly prepared to start
school. However, by the end of the first grade this observation
no longer obtains: the reading scores of children at the end of the
first grade show no correlation with enrollment in a class with
equipment. Thus, we can conclude that the children enrolled in
the group that did not receive equipment under the MRSO
project made the same academic progress in their reading skills
as children who learned in classrooms using equipment. A simi-
lar situation can be observed when it comes to mathematics.

Teachers were also surveyed, and as a result we were able to
obtain information on the availability of equipment in the class-
room, how this equipment is configured, and how much it is
used in class and during after-school activities. We were able to
identify four groups of teachers as a result of an analysis of the
survey results:

1. Teachers who use interactive whiteboards and dynamic teaching
aids during class.

2. Teachers who only use dynamic teaching aids in class.
3. Teachers who only use interactive whiteboards in class.
4. Teachers who use neither interactive whiteboards nor dynamic

teaching aids during class.

A comparative analysis of the academic progress that children
from each of these groups made in reading did not reveal any
statistically significant differences. Thus, 15 percent of the
classes in the first, second, and fourth groups demonstrated
indicators of individual progress in reading that are higher than
average for the city. The third group turned out to be very small,
and thus it was removed from the statistical analysis. It is clear
that progress is not correlated with whether equipment (inter-
active whiteboards and dynamic teaching aids) is present in the
classroom.

A total of 15 percent of the classes in the second group
demonstrated indicators of individual progress in mathematics
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that are higher than average for the city. The figures were 18
percent and nine percent for the classes in the second and fourth
groups, respectively. We expected that students would be able to
learn faster from those teachers who use interactive whiteboards
and/or dynamic teaching aids than from those teachers who work
traditionally with chalk and blackboards.

The ambiguity of the results prompted us to conduct an addi-
tional study (interviewing teachers) whose purpose was to test
the hypothesis that teachers did not receive sufficient training in
how to work with information and communication technologies
and that teachers did not fully use the skills that they acquired in
continuing education courses.

Study of teacher opinion about how equipment that was provided as
part of the MRSO project should be used

We conducted semi-structured interviews with teachers who
work with equipment that was provided under the MRSO pro-
ject. The interviews were conducted in May 2016, that is, at the
end of the first grade. All 14 teachers from the first grades that
participated in the iPIPS study and whose classes were provided
with equipment as part of the MRSO project were interviewed.

During the interviews, teachers were asked questions that
were designed to ascertain how they conduct their classes, create
lesson plans, and use equipment. The interviews also included
questions that sought to gauge the personal feelings of teachers
about teaching with the use of equipment. One set of questions
was designed to study the effect of continuing education courses
on how teachers work with supplied equipment. Finally, teachers
were asked about the problems and difficulties that they encoun-
tered when using the MRSO equipment.

The use of interactive whiteboards

During the interviews, the teachers were asked to describe how
they conduct a typical lesson with the use of an interactive
whiteboard. All of the teachers noted that they could use inter-
active whiteboards at any stage of the lesson: for explanations,
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reinforcement, and assessment of learning. In addition, several
teachers noted that they use an interactive whiteboard in order to
make the covered material seem more relevant.

I use an interactive whiteboard at various stages of the lesson.
I use it at the very beginning in order to draw the children’s
attention to the lesson topic, to describe the problem situation,
and to show an illustration or an excerpt from a fairy tale. This
immediately spurs the children’s interest and attracts their
attention. Even children who are easily distracted, who have
a hard time paying attention in class, are immediately capti-
vated. They reach for their pen to answer . . . I use it at various
stages of the lesson. The children always find it interesting
when I use the whiteboard to test their knowledge. They really
like it. They always want to touch it in order to find out if they
are right or wrong. The children are all elated when they find
out that they are right. (Interview with teacher no. 1)

I use it most often when I am covering a new topic. The
board’s speaker can talk, and it can change the tone of its
voice. This feature can help to eliminate the monotony that can
bore children to tears . . . I can turn it on several times during
the lesson. I intersperse using it with my own assignments.
Finally, I assign a particular exercise to reinforce the covered
material. (Interview with teacher no. 3)

We were able to identify the various methods that teachers use to
present course material with interactive whiteboards as a result
of our interviews. They can conditionally be divided into three
groups:

The teacher only uses the materials that came with the textbooks:

“We have teachers at the school who like to use additional
teaching aids. I do not consider this to be necessary. I do not
see the need for them. I think that it is possible to work with
the included materials.” (Interview with teacher no. 3)

The teacher uses the materials that came with the textbooks
together with additional materials from the Internet (while par-
tially adapting them for use in class):
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Yes, of course, we periodically find materials to use in class on
the Internet. We could never do without them. We assemble
the lesson plans ourselves. I go to the Internet every time I
want to show the children something new or to supplement the
lesson. It may be something that you’ve already used before
with other classes or some new ready-made resources. We
often use the prepared materials, and we supplement them
with other information for the sake of variety. (Interview
with teacher no. 5)

The teacher uses the materials that came with the textbooks
together with additional materials from the Internet (while par-
tially modifying them for use in class). The teacher also creates
his or her own content for use during lessons:

First of all, we have interactive teaching aids. They supple-
ment the use of the interactive whiteboard. They are very
interesting. They really help us out in all subjects. And, of
course, thanks to the continuing education courses, we were
able to learn how to create flip charts. We experiment, we
study, and we watch videos on the Internet. (Interview with
teacher no. 1)

At the time when the interactive whiteboards were purchased, it
was supposed that they could be used to make a positive impact
on student motivation, because the whiteboards come with
enough functions to present lessons in the form of a game.
Practically all of the teachers that participated in the survey
agreed that the use of the interactive whiteboard made children
more interested in studying the material:

It is more interesting talking to children in their language . . . It
really helps the teacher out in the classroom. It spurs student
motivation, which leads to a result. The process itself is very
interesting . . . And what we are observing is a great deal of
interest on the part of the students, of course. The children find
it interesting. It relieves the monotony. It introduces variety,
which is something that this age group requires. It provides a
way of switching between types of activities. And, of course,
there is a difference. The interactive whiteboard allows you to
address the boredom that children in this age group are prone
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to. It also stirs their interest, and it provides you with a way to
give them something new . . . (Interview with teacher no. 2)

According to the responses that we received, the interactive
whiteboard is used by teachers during group or individual
work or for assignments that are done in pairs:

I use it both for group and individual work as well as for work
that is done in pairs. I use it to create presentations and to
perform various movements on the board. The material is
more interesting when it is presented on an interactive white-
board as opposed to a chalkboard. The students are happy to
come up to it, write on it, and study the cards. They often ask:
“We want to work some more on it. We weren’t able to
finish.” They find it simply delightful. (Interview with teacher
no. 2)

During the interviews, it was discovered that almost all of the
teachers came to the conclusion that when they use the inter-
active whiteboard during the lesson, the children who are more
hyperactive and the children with an attention deficit disorder are
able to focus on the material much more easily than during
traditional presentations.

You should understand that the children are able to focus
better when presentations are made using the interactive
whiteboard. They settle down to doing their schoolwork, and
they finally start thinking about the assignment without getting
distracted. Therefore, the interactive whiteboard has a positive
influence. It helps the teacher calm hyperactive children down.
(Interview with teacher no. 5)

There is one particular boy in our classes. He has a certain
psychiatric disorder. He does not follow the lessons in class.
Sometimes he writes and at other times he does not. But now
he always does his class work. He stands straight up and walks
to the whiteboard. He asks, “May I?” (Interview with teacher
no. 6)

In one of the schools in the suburbs of Sevastopol, one of the
interviewed teachers uses the interactive whiteboard for addi-
tional and individual assignments. She works with a child who
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has physical disabilities (physical impairment of the arms and
legs). In this case, it can be assumed that use of the interactive
whiteboard can improve the quality of education for children
with disabilities.

A separate set of interview questions was devoted to the pro-
cess of training teachers in how to use the interactive whiteboard
during lessons. An analysis of the interview responses showed
that not all teachers attended this training. This happened for
various reasons: “I came off maternity leave (I started work in
August, and the training courses were in June),” “I was hired after
the courses took place,” etc. To learn how to use the board, these
teachers consulted with teachers who had taken the courses and
found information on the Internet, including on special websites
and online teacher communities: “I did not complete the training,
but I was able to train myself with the help my colleagues who
had completed the continuing education courses. We sat together
like students attending courses in a classroom, and they told and
showed me everything” (Interview with teacher no. 5).

During the interviews, the teachers were asked about the
format of the training and whether they thought that the courses
they attended were effective. Most of the teachers noted that they
found the courses to be useful. They helped them to feel less
nervous about using the interactive whiteboard. The courses
allowed them to study many of the whiteboard functions.
However, the practical exercises that were covered in the courses
were insufficient. Several teachers shared their impressions from
attending open master classes that were organized by the
Sevastopol Center for Teacher Training at one of the gymna-
siums in the city. According to them, the practice that they
received in these master classes was more useful and relevant.
Two of the teachers at one of the schools drew attention to the
fact that the courses were poorly timed:

I must admit that I have a hard time remembering what was
taught in the courses. You might ask why that is the case? The
courses were held around the time when the whiteboards were
first delivered, but at that point they had yet to be installed in
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our school. So it turned out that they were lecturing us about
something that we could not see, touch or understand. Of
course, we had read about them on the Internet. We had
been shown them. But we were unable to try them in practice
or to press the buttons. Therefore, it was a bit difficult to study
this way, and I was not able to retain everything that I heard. If
everything had been arranged in the reverse order (the white-
boards first and then the courses), it would have been simpler.
We may have heard a lot of things, but we didn’t fully
comprehend what we were hearing. . . After they actually
installed our boards, it would have been nice for us to attend
the training courses again. (Interview with teacher no. 3)

The use of dynamic teaching aids

Various dynamic teaching aids were supplied to the city schools
together with the interactive whiteboards. These included num-
ber and syllable fans, number blocks, cards with rubber bands
for self-study, erector sets, and other visual teaching aids. These
items were able to be purchased using the allocated funding. We
discovered from the interviews that not enough sets of materials
were delivered to the schools to allow individual use of the items
in class. Students were forced to use these teaching aids in pairs
or during after-school activities, when teachers were able to
work individually with particular children who demonstrated
poor academic performance during normal class hours.

The administrations of several schools organized surplus sup-
plies of dynamic teaching aids. This approach allowed students
to access extra materials if their class was allocated an insuffi-
cient number of teaching aids under the MRSO project. Teachers
provided positive feedback when these surplus stores of supplies
were provided, since it allowed the students to work individually
with the materials during class. The teachers also expressed their
satisfaction with the materials themselves.

However, we discovered from the interviews that far from all
teachers who had access to the dynamic materials took advan-
tage of them. Of all of those who were surveyed, only three
teachers said that they use these materials systematically in their
work. One teacher also noted that since a lot of visual aids had
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been supplied, he had not yet had time to familiarize himself
with all of the materials and he needed more time to be able to
use them confidently in class.

Teachers cited the fact that dynamic teaching aids take up a lot
of time during class as one of the reasons why they did not use
them: you have to hand them out, explain how to use them, and
then collect them again. Children work at different paces, and
those who finish the assignment before others will start to grow
bored. This suggests that some teachers are not fully acquainted
with the possibilities of how dynamic teaching aids can be
deployed, because when they are used correctly, the level of
complexity of the tasks can be varied in such way that children
who complete tasks faster can receive an additional task.

Conclusion

The main goal of our study was to identify a connection between
the use of new technologies and teaching aids that were supplied
to a number of schools in the city as equipment under the MRSO
project and the level of academic achievement of students
enrolled in first grade classes in Sevastopol. We also sought to
ascertain the attitudes and motivations of teachers concerning
these innovative developments. Student academic achievement
was measured using the iPIPS instrument, which allowed us to
assess the initial aptitude of children at the beginning of the
school year as well as their individual progress over the course
of the first grade.

It is important to note that all of the children enrolled at
schools in Sevastopol demonstrated significant progress
However, an analysis of the results that we obtained during the
course of the study did not reveal any direct correlation between
the individual progress of the first graders with how much
teachers used the new technologies and teaching aids. A forma-
lized survey of all first-grade teachers who participated in the
study as well as interviews with teachers were conducted in
order to identify the possible reasons for this situation.
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The results of the survey and interviews indicated that tea-
chers encountered problems with how to use the equipment that
was supplied under the MRSO project. Teachers cited the fol-
lowing in particular:

—Slow Internet access, no Internet access, as well as temporary power
outages (particularly during the time of the emergency situation in
the Crimea)

—A small number of handout materials that stimulated children
—Insufficient knowledge on the part of teachers about how to utilize

the interactive whiteboard and dynamic teaching aids
—Insufficient time for the teachers to familiarize themselves with the

received equipment to implement it in an educational environment

The following administrative decisions were made in light of
the encountered problems:

—When a new batch of equipment was ordered for the elementary
school offices for the 2016–2017 academic year, it was decided to
equip two offices at the Sevastopol Pedagogical College. Therefore,
future elementary school teachers will have the opportunity to learn
how to use new modern equipment and get acquainted with all of its
functions starting when they are students. Thus, when young tea-
chers start teaching at schools, they will be armed not only with the
necessary knowledge of teaching methodology, but they will also
know how to use new modern information and communication
technologies and teaching aids (dynamic teaching aids).

—Taking into account the fact that not all teachers who are currently
working with new equipment have been trained in how to use it,
additional training courses are planned for elementary school tea-
chers who want to re-attend trainings as well as for those who plan
to start teaching in equipped classrooms for the first time.

—The Sevastopol Center for Teacher Training has been instructed to
increase the practical orientation of its courses by developing a
special training module covering how dynamic teaching aids can
be practically applied in the classroom and to schedule master
classes in how they can be used.

—It was also decided to extend the practice of creating surplus stores
of received equipment, which will allow the use of dynamic
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teaching aids in individual sessions. A sufficient number of materi-
als that are handed out to students must be ensured when ordering
new sets of equipment.

The effectiveness of these measures should be verified by
conducting additional studies that are aimed at examining the
connection between the achievements of elementary school stu-
dents and their individual progress using new technologies and
teaching aids. Such a study is planned to be conducted with the
same sample of elementary school students in Sevastopol when
they enter the middle grades of elementary school. Such a long-
itudinal study will allow us not only to assess student academic
progress and how it is connected to what equipment and new
technology are used, but it will also allow us to identify other
factors that affect the quality of learning in elementary school.
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