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The purpose of this research is to examine the views of middle school mathematics
teachers about the usability of VUstat and TinkerPlots software in data processing
learning in the Curriculum of Mathematics Teaching in Middle School (5th, 6th, 7th
and 8th grades). In the study, the phenomenology design from qualitative research
patterns was employed. The study group was determined by maximum variation
sampling method of purposeful sampling methods. The number of middle school
mathematics teachers in the study group is 14. Pre-Interview Form, Activity Forms,
Software Evaluation Forms and Focus Group Interview Form were used as the data
collection tool in the research. The analysis and interpretation of the data was done by
content analysis. The results of the research show that teachers have some problems
regarding the use of technology in teaching mathematics and that VUstat and
TinkerPlots software can be used in statistical teaching even though they have certain
deficiencies. Some suggestions were made according to the results of the research.
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Introduction

The word ‘statistics’ which is becoming more and more commonly used in media such as
newspapers, television and internet, means numerical expression of the data gathered for any sample
group (Arici, 1998). Having some basic knowledge in statistics is important for being able to better
comprehend and assess information in daily life. Statistical learning can be described as statistical
problem solving, deduction and backing up results by explaining factors behind those results. (Garfield,
1995).

Statistics in mathematics curriculum appears to be a field that usually prompts negative response
(Baloglu, Kogak & Zelhart, 2007; Cakmak & Durmus, 2015; Dogan, 2009). Even though secondary school
students are said to enjoy statistics and do not perceive it as unnecessary or boring (Girsoy, Gller &
Celik, 2014), primary school students struggle with visualizing data clusters, analyzing and interpreting
data (Jones, Thornton, Langrall, Mooney, Perry & Putt, 2000). Sixth grade students have been observed
to have difficulty with deceptive charts and arithmetical equations, while eighth grade students appear
to have difficulty with creating pie charts, interpreting data based on quarters, interpreting histogram
and in using related measures of central tendency (Cakmak & Durmus, 2015), and it has been seen that
they tend to be more successful with reading line charts compared to reading pie charts and histograms
(Kaynar & Halat, 2012). Most students are also known to struggle with standard deviation, which is the
basis of statistical deduction (Rubin, Hammerman, & Konold, 2006).

The report titled Guidelines for Assessment and Instruction in Statistics Education [GAISE] published

by American Statistical Association (ASA) in 2016 suggests the following in teaching of statistics:

1. Emphasis on statistical literacy and enhancing statistical thinking,
. Using actual data,
. Emphasis on conceptual understanding rather than practical information,
. Encouragement towards active learning in class,
. Using technology to enhance data analysis and conceptual understanding,
. Carrying out evaluations in order to measure and improve learning,

. Teaching statistics as a process of problem solving and decision making,
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. Giving students experience in multi-variable thinking due to the solution of any problems in the
world we live in being based on multiple factors (p. 6).

The suggestions in the report appear to be focused on meeting the expectations for making the
teaching of statistics easier. Researchers also point out that through the use of active methods in
teaching, students will have the opportunity to build certain statistical data, use statistical language and
applying their acquired knowledge (Koparan & Kaleli Yilmaz, 2014). Therefore, students should be
pointed towards taking part in activities based on their own observations and experience where they
produce the information themselves (Ekindzli & Sengiil, 2007) and teachers must try various student-
centered approaches and activities in teaching rather than conventional teaching methods while
observing the results (Garfield, 1995). In short, rearranging the contents of teaching, presentation and
management of statistics in a way that encompasses actual day-to-day problems that students have in
their lives (Snee, 1993) and taking advantage of technology for relaying knowledge and visualizing
concepts (Garfield & Ahlgren, 1988) will contribute dramatically to purposeful teaching of statistics.
Therefore, using Information and Communication Technologies (ICT) is of utmost importance in creating
learning-teaching environments that will make teaching of statistics easier.

ICT tools used for teaching of statistics must direct students towards active attendance while
constructing information as they do and think and contemplating on the events that they observe and
improve the ability of advanced thinking (Ben-Zvi, 2000). Statistical software must allow the students to
easily enter data; access graphical demonstrations and numerical data easily; be able to easily correlate
statistical language and daily language; to easily visualize and re-arrange data through creative methods;
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to navigate between data, charts and graphs while interpreting their correlation; and to establish
causative connections between data (Fitzallen & Brown, 2006). Another point to note in teaching
statistics with ICT is that teachers must add variety to the number of ICT tools. The reason is that a tool
which is good for converting data into charts may not be good for demonstrating samples (Chance, Ben-
Zvi, Garfield & Medina, 2007). In that case, there is a need to identify what kind of ICT tools might be
better for certain learning outcome.

It is safe to say that active usage of ICT will contribute positively to teaching of statistics. For
instance, even though it might be boring for students to constantly draw charts, box graphs, histograms
etc. (Biehler, Ben-Zvi, Bakker & Makar, 2013), use of ICT may help create a more positive attitude.
Researchers note that use of ICT tools in teaching of statistics increases success rate (Celik & Cevik,
2011; Dogan, 2009), contributes to permanent acquisition of knowledge (Celik & Cevik, 2011; Dilek,
Tarimer & Sakal, 2007), affects behavior positively (Dogan, 2009), and encourages active engagement
(Celik & Cevik, 2011). However, the literature also shows certain situations that might interfere with the
usage of ICT. These obstructions are described as the tool in hand to be incompatible with the learning
outcome in teaching of statistics; cynicism of teachers towards ICT; lack of physical environment and
infrastructure; lack of ICT training for teachers, the idea that usage of ICT would waste time; and the
thought that the teaching method might fail if ICT is used (Chance et. al., 2007).

In today’s world, there are a great number of software programs that can be used in statistics
teaching and one of these software programs is TinkerPlots. TinkerPlots is a data analysis tool that has
simulation abilities for developing statistical reasoning skills of especially secondary education age group
and presents a dynamic learning environment. (Biehler et. al., 2013; Fitzallen & Brown, 2006). With a
plain, clear and useful interface, it involves a data card system for organizing data in the drawing
window. It allows students to prepare more than one graphic displays with a data document, analyse
the data quickly, display the result tables and add written comments while making statistical research.
By allowing examining a series of data in various respects, it not only makes interpretation easier but
also contributes to meaningful learning (Fitzallen & Brown, 2006; Watson & Donne, 2009). These are not
a Turkish version of the software and not free of charge. Researchers indicate that if used in early ages,
it develops students’ deductional reasoning and students find it interesting and enjoyable (Koparan &
Kaleli Yilmaz, 2014). Also, it helps students to comprehend questions more easily thanks to its
modelling. While its colouring feature makes it easier to compare multiple variables on graphics, it is
time-saving (Ozbay, 2012) and will allow students to observe and analyse the median and mode of the
given data cluster (Fitzallen, 2007; Yilmaz, 2013) in addition to providing a compatible learning
environment appropriate for elementary and secondary school students (Fitzallen, 2007).

Another software that can be used in teaching of statistics is VUstat. VUstat software offers plentiful
options to make correct sense of the concepts in the field of learning statistics and probability. With the
help of software data tools and simulations, it is possible to teach students from different levels the
concepts of probability and statistics. The software is developed by Piet van Blokland and Carel van de
Giessen, and localized in Turkish and and a Turkish version was created for using in teaching statistics by
Hatice Akkog and Sibel Yesildere-imre (Akkog & Yesildere-imre, 2015). The software can be used free of
charge. In literature, there is no study referring to the use of VUstat software in teaching of statistics.

The research discusses teachers’ viewpoints on the use of VUstat and TinkerPlots among ICT tools,
which can be used in teaching of statistics and probability. In literature, it is indicated that there is a
need for studies focusing on the issues related to teaching of statistics and probability (Ulutas & Ubuz,
2008). It has also been reported that ICT is integrated with curricula and the studies that will contribute
to teachers’ career developments are insufficient (Sert, Kurtoglu, Akinci & Seferoglu, 2012) whilen the
ICT tools, which can be used in teaching of statistics, are not used widely enough in the studies focusing
on the ICT tools used in teaching of mathematics (Aldemir & Tatar, 2014).
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The study is considered important as it focuses on teaching of statistics, and it includes opinions of
teachers on two different software products which can be used in statistics teaching and which have not
been properly studied within the literature before. The study searches for answers to the question
“What do teachers think about usage of VUstat and TinkerPlots programs which can be used for
statistics teaching?”.

Method
Research Design

Phenomenology, one of the qualitative research designs, was applied in this study. Phenomenology
focuses on events that we are aware of but which we do not have a detailed and in-depth
understanding, and it creates an appropriate research ground to investigate events that are not
completely foreign to us but that we do not fully understand (Yildirm & Simsek, 2011). In short,
phenomenological approach deals with defining a fact according to experiences of individuals or a group
(Christensen, Johnson & Turner, 2015). In the study, middle school mathematics teachers were
requested to express their opinions about achieving learning outcomes about data processing included
in middle school mathematics curriculum by the help of the software programs TinkerPlots and VUstat.
Their opinions required a comprehensive and profound study, which led this research to be done in
phenomenology design.

Study Group

Study group was determined according to maximum variation sampling method of the purposeful
sampling methods. The aim in this method is to reveal common or similar aspects in varying conditions
(Vildirm & Simsek, 2011). It is essential to specify the characteristic features or criteria for the sample so
that the sample by this method can be functional (Patton, 2014).

In the study, the schools were selected from different neighbourhoods of Mersin in terms of social
and economic conditions, student population in both school and classroom, and availability of
interactive boards. The number of middle school mathematics teachers in the working group is 14. The
number of mathematics teachers in study group is 14. Their distribution in terms of gender, age range
and seniority is given in Table 1.

Table 1.
Distribution of Teachers in Study Group in terms of Gender, Age Range and Seniority.
Gender Female P2, P6, P11, P3, P5, P9, P10
Male P1, P8, P4, P7,P12, P14, P13
Age Range 25-30 P2, P6, P11, P1, P8
31-35 P3, P4, P7, P12, P14
36-40 P5, P9, P10, P13
Seniority 1-5year P6, P1
6-10 year P2, P3, P11, P8, P12, P14
11-15 year P5, P9, P10, P4, P7, P13

It is seen in Table 1 that the number of female and male teachers in study group is equal, their age
range vary between 25 and 40, and their seniority is mostly between 6 and 15 years.

Table 2 shows the situation of teachers in study group in terms of having interactive board in their
school. It is seen in Table 2 that the number of teachers who have interactive board in their classrooms
are close to the ones who do not.

Situations and aims of using technology in mathematics education of the teachers are given in Table
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Table 2.

Situations of Teachers in Terms of Having Interactive Board in Their School.
Situation of having interactive board in their school. Participants
Yes P4, P5, P7, P8, P9, P10, P12, P14
No P1, P2, P3, P6, P11, P13

Table 3.

Situations and Aims of Using Technology in Mathematics Education of the Teachers.

Situations and aims of using technology in mathematics education  Participants

Assessment and evaluation P4, P6, P11, P12, P13
Preparing activity P3, P6, P7, P11, P13
Lecturing P4, P6, P8, P10
Preparing question and test P1, P4, P5

Not using technology P2, P14

Most of the teachers in the study group seem to use technology in teaching mathematics. Two of the
teachers state that they do not use technology. Teachers stated that technology is mostly used in
teaching mathematics for assessment and evaluation and activity preparation. The most common
technological materials used by the teachers are given in Table 4.

Table 4.
The Most Common Technological Materials Used by the Teachers.
The most common technological materials Participants
Interactive Board P4, P5, P7, P9, P10, P12
Ready sources from the Internet P5, P7, P8, P9, P10
Office Programs P7, P10, P11, P12, P13
Geogebra P3, P4, P8, P11
SPSS P11, P12
Zipgrade P4, P5
Notver P4, P5
EBA P4, P6
Sketchpad P8
Cabri P3
Mathtype P4
Video P6
Powtoon P6
Prezi P6
Plickers P6
Kahoot P6
Antropi teach P7

It is seen that the technological material that teachers in the working group mostly use is the
interactive blackboard. The interactive blackboard is followed by available resources from the internet,
and office programs. It is seen that the number of teachers who use the software exclusively developed
for mathematics is few.

Data Collection Tools

As data collection tools, “Pre-interview Form”, “Activity Forms”, “Software Evaluation Forms” and
“Focus Group Discussion Form” were used for the research. These data collection tools were developed
with regard to the related literature (Ar, 2016; Bayturan, 2011; Cakiroglu, Given & Akkan, 2008; Demir
& Basol, 2014; Hangiil &Uzel, 2010; MNE, 2013a; MNE, 2013b; MNE, 2015; Onal &Cakir; 2016; Yenilmez
& Karakus, 2007).
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Pre-interview form was applied to specify demographic features of participants, to learn their
purposes for using technology, their knowledge about the place of technology in mathematics
curriculum, whether they use any software programs in mathematics teaching and what conditions
should be provided to make use of technology in mathematics teaching.

In order to receive TinkerPlots and VUstat software related opinions of the participants, “Activity
Forms”, in which 9 activities for TinkerPlots software and 9 activities for VUstat software are included,
were developed taking into account the acquirements of the “Data Processing Learning Area” of the
Middle School Mathematics (5th, 6th, 7th and 8th grades) Curriculum. Activity forms were formed in
three sections as "class level", "learning outcome" and "activity application". The class level indicates the
grade level of the prepared activity while learning outcome shows the achievement of the objective.
Activity application starts with a problem situation, the solution steps of the problem are explained step
by step by supporting screen images. Thus, each participant followed the steps and analyzed the
solution of the problem related to the learning outcome by the help of the software. The seven
specialists who have been teaching mathematics for at least five years were asked for their opinions to
determine whether the activities were objective-oriented.

Participants expressed their thoughts about the software's ability to achieve the related learning
outcomes with the "Software Evaluation Form". The form is composed of three parts: "instruction",
"thinking about whether the software can bring the relevant achievement" and "detailed explanation of
opinions". In the instruction section, it was emphasized that the evaluation was made for the software,
not for the activity, in order to demonstrate the capacity of the software for the related learning
outcomes. Participants were asked to choose between "Yes", "Partially" or "No" in regards with whether
the activity would achieve the related learning outcome. In the last part, a broad explanation for the
answer given in the previous section is requested.

Focus Group Discussion was planned to take participants’ overall opinions about TinkerPlots and
VUstat software programs once they finished their activities via the software programs. The reasons for
this technique can be listed as it enables to interview with more participants in short time, the
participants all of who are secondary school mathematics teachers have similar experiences, the
interaction between participants will create an advantage of data richness due to the topic of
discussion, and what is to be discussed is not a kind of personal or controversial issue (Patton, 2014). A
"Focus Group Interview Form" was prepared for the Focus Group Interview. Six questions on the form
were addressed to participants. Questions are structured as "General impression about VUstat
software", "General impression about TinkerPlots software", "Concerns that can be encountered with
VUstat or TinkerPlots software", "Contribution of VUstat or TinkerPlots software to teaching
mathematics" and "Participants want to add".

Implementation Process and Data Collection

The implementation of the research took 5 days. Each participant brought their personal computer
along, the software programs were installed in their computers on the first day and then we got
together in the meeting room. After meet and greet, they were explained about the aim of the study
and the importance of their participation. Then they were asked to fill in “Pre-interview Form”.

In the next three days, they were given “Activity Forms” and “Evaluation Forms” in accordance with
activity numbers in order to take their opinions about TinkerPlots and VUstat software programs. They
were given enough time to do the activities and make evaluations. Both forms were distributed to them
simultaneously and collected back.

Focus group discussion was done on the fifth day to gather the opinions of the teachers about
TinkerPlots and VUstat. They were taken to focus group discussion in two groups. The groups were
drawn by lot on the fourth day of the study. They were first briefed about focus group discussion, were
informed that recording would be done and notes would be taken, and their approval was received. The
researcher was moderator of the discussion and taking notes was assigned to an independent person. It
took about 50 minutes with the first group and 56 minutes with the second group.

6
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Data Analysis

Content analysis was applied in the analysis and the interpretation of data. It is used for attaining the
concepts and relationships to explain the obtained data. Therefore, it is required that the obtained data
should first be conceptualized, then these concepts should be organized rationally and the themes
explaining the data should be constructed (Yildirnm & Simsek, 2011).

The data obtained in the study were analyzed in four stages (Yildirrm & Simsek, 2011). Coding
process of data was done in the first stage. Content analysis can be done in qualitative research by
creating codes from data as well as making use of the codes determined beforehand (Yildirim & Simsek,
2011). In this study, pre-determined codes are preferred because they include the use of technology in
mathematics teaching and a specific theoretical framework is defined in this area. The “Evaluation
Forms” of participants filled out after “Activity Forms” and transcripts of interviews through “Focus
Group Discussion Form” were analyzed in regard with code list created as a result of literature search.
These codes are "fun-enjoyable, visual, interesting, embodied, persistent, teaching assistant, numerous
repetitions, reinforcement, time saving, active participation, discoverer, easy to use feature, language
advantage, geometry, difficult issues, , discipline, superficiality, dulling of ability to work, difficulties in
planning lessons, failure to provide classroom control, permanence, communication, teacher control,
abundant practice, different materials" (Atasoy, Uzun & Aygiin, 2015; Ar, 2016; Bayturan, 2011; Baydas,
Goktas & Tatar, 2013; Cakiroglu, et. al., 2008; Demir & Basol, 2014; Gokkurt, Deniz, Soylu & Akgiin,
2012; Hangiil & Uzel, 2010; Kutluca & Zengin, 2011; MNE, 2013a; MNE, 2013b; MNE, 2015; Onal & Cakir,
2016; Tatar, Kagizmanl & Akkaya, 2014; Tatar, Zengin & Kagizmanli, 2013; Yanik, 2013; Yavuz & Can,
2010; Yenilmez & Karakus, 2007; Yildinm & Demir, 2015; Zengin, Kagizmanli, Tatar & isleyen, 2013;
Zengin & Tatar, 2014). These codes are used as they are in the study, or are re-expressed in a different
way. New codes that reflect the views of the participants and are not listed are also included. The
“Evaluation Forms” of the participants were coded by two different mathematics instructors. The voice
records taken during focus group discussion were transformed into transcripts which were later coded
by two people experienced in qualitative research and also three people experienced in mathematics
teaching.

In the second stage, based on the codes obtained by different people in the first stage, the themes
that can explain the data in general and the codes under specific categories were determined. For this
purpose, the codes were taken together, their common features were identified and brought together
under categories. Along with the detailed coding in the first stage and thematic coding in the second
stage, a system with which the obtained data can be organized was developed in the third stage. By this
way, it was made easier to define and interpret the data according to particular facts. Before going
through the fourth stage, the themes and the codes obtained were shared with coders and their
confirmation was received. In the fourth stage, the findings which were defined and presented in detail
were interpreted and inferences were made accordingly (Yildinm & Simsek, 2011).

Persuasiveness, Transferability, Consistency, Confirmability

Validity in qualitative research is explained with persuasiveness and transferability while reliability is
explained with consistency and confirmability (Yildirrm & Simsek, 2011). Regarding the construct of
persuasiveness of the study, the participants were selected among volunteers, a variety of data
collection tools were applied, and specialist people in qualitative research were asked to give
suggestions during design of process and data analysis.

The data were ensured to be original and described in detail to provide transferability. Therefore,
exact quotations was frequently given from both evaluation forms and focus group discussions.
Moreover, data collection process was explained in detail in the Method part. Since qualitative research
tends to reach both general and specific information, it is important to select data sources to reflect
such diversity. In line with this purpose, purposeful sampling was preferred during determining the
participants in the study (Yildirm & Simsek, 2011).
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To ensure consistency, similar studies were examined while data collection tools were being
developed. Data collection tools were designed by the help of the tools in the reviewed studies. In
addition, previously determined codes were applied during data analysis (Yildirim & Simsek, 2011). All of
the data collection tools, the raw data, the codes, the expert reviews and the feedback were kept by the
researcher to prove confirmability of the study. All the data collection tools were presented in
attachment. The interaction between the participants and the researcher was kept limited during
implementation of the research. There were no contact at all with the participants about research
subject during the research or free time. The researcher did not keep in touch with participants during
activities and filling out evaluation forms but made contact only for support in technical issues.

Findings
Participants’ Views about VUstat software After Activities Stage

In evaluation forms at the end of the activity forms, the participants were asked the question
“Regarding the learning outcome given at the beginning of activity, do you think that you can achieve
this learning outcome via VUstat software?” Their answers to this question are given in Table 5.

Table 5.
Views of Participants about Capacity of VUstat Software in Attaining the Learning Outcomes.

Attaining the Learning

Act. Outcome (f)
No Learning Outcome Yes Partially No
1 5.3.1.2. Students will be able to collect the data or select relevant data 13 1 -

according to research questions and display them in frequency table and
column chart according to data compatibility.

2 5.3.1.3. Students will be able to organize the data in tree diagram. 12 2 -

3 5.3.2.1. Students will be able to summarize and interpret the data shown 11 3 -
in frequency table, column chart or tree diagram.

4 6.4.1.3. Students will be able to show the data about two different groups 10 3 1
in dual frequency table or column chart.

5 6.4.2.1. Students will be able to calculate and interpret aritmetic mean of 7 5 2
a data set.

6 6.4.2.2. Students will be able to calculate and interpret range of a data 7 5 1
set.

7 6.4.2.3. Students will be able to apply aritmetic mean and range in 6 8 -
comparing and interpreting the data of two different groups.

8 7.4.1.1. Students will be able to make and interpret the pie chart about a 12 2 -
data set

9 7.4.1.2. Students will be able to make and interpret the line chart about 9 4 1
the data.

10 7.4.1.3. Students will be able to find and interpret the mean, median and 7 6 1
mode of a data set.

11 7.4.1.4. Students will be able to show the data about research questions 13 1 -

in pie chart, frequency table, column chart or line chart and alternate
inbetween these charts.

12 8.4.1.1. Students will be able to make and interpret histogram about a 11 3 -
data set.

It can be said that the views of the participant's on VUstat software at the point of achieving the
learning outcomes are generally positive and that the software is more successful than the learning
outcomes including the data, the frequency table, the column chart, the tree chart, the circle chart, the
line chart and the histogram conversion. It can be said that participants do not have the same thoughts
in the learning outcomes requiring operations such as arithmetic mean, median and mode.
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Following the question “Regarding the learning outcome given at the beginning of activity, do you
think that you can attain this learning outcome via VUstat software?”, the participants were asked
another question “Considering your answer above, what do you think about achieving this learning
outcome via VUstat software?”. Table 6 shows the themes and the codes obtained from participants'
responses to this question.

Table 6.
Themes and Codes Obtained from Participants’ Opinions about VUstat Software’s Capacity to Achieve
the Learning Outcomes.

Themes Positive/Negative Codes f
Motivation to learn Positive Active participation provider 4
Entertaining 2

Remarkable 1

Contribution to achieve the Positive Facilitating to evaluate 42
learning outcomes Facilitating to comprehend 7
Providing to explore 6

Obtaining error-free results 4

Providing permanence 1

Negative Blunting process skill 21

Raising difficulties in evaluation 9

Features of the software Positive Saving on time 21
Practicality 16

Positive visuality 10

Negative Existence of deficiencies 17

Insufficient visuality 4

Based on the participants’ positive opinions about VUstat software, it was most emphasized that the
software would make interpretation easy, save time, be practical and have a positive visualisation. On
the other hand, negative opinions about VUstat highlight that it would weaken operational skills, have
inadequacies, make interpretation difficult and have weak visualisation.

Participants’ Views about TinkerPlots software After Activities Stage

In evaluation forms at the end of the activity forms, the participants were asked the question
“Regarding the learning outcome given at the beginning of activity, do you think that you can attain this
learning outcome via TinkerPlots software?”. Their answers to this question are shown in Table 7.

Participants' TinkerPlots software's overall view of achieving learning outcomes is generally positive,
and it can be said that the software is more effective in calculating and interpreting a data set's spelling,
in using arithmetic mean and gaps in comparing two data sets, and in acquiring arithmetic mean and
interpretation. It can be said that the participants have the same thoughts in the learning outcomes
involving the creation of columns, circles and line graphs but not in histograms and in learning outcomes
involving finding the median, median and mode of a data set.

Following the question “Regarding the learning outcome given at the beginning of the activity, do
you think that you can attain this learning outcome via TinkerPlots software?”, they were asked another
question “Considering your answer above, what do you think about attaining this learning outcome via
TinkerPlots software?”. The responses and the themes and codes obtained from participants' responses
to this question are given in Table 8.
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Table 7.
Views of Participants about Capacity of TinkerPlots Software in Attaining the Learning Outcomes.

Attaining the Learning

Act. Outcome (f)

No Learning Outcome Yes Partially No

1 5.3.1.2. Students will be able to collect the data or select relevant data 9 5 -
according to research questions and display them in frequency table and
column chart according to data compatibility.

2 6.4.2.1. Students will be able to calculate and interpret arithmetic mean of a 11 3 -
data set.

3 6.4.2.2. Students will be able to calculate and interpret range of a data set. 14 - -

4 6.4.2.3. Students will be able to apply arithmetic mean and range in 12 2 -
comparing and interpreting the data of two different groups.

5 7.4.1.1. Students will be able to make and interpret the pie chart about a data 9 5 -
set.

6 7.4.1.2. Students will be able to make and interpret the line chart about the 9 5 -
data.

7 7.4.1.3. Students will be able to find and interpret the mean, median and 6 8 -
mode of a data set.

8 7.4.1.4. Students will be able to show the data about research questions in pie 9 4 1
chart, frequency table, column chart or line chart and alternate in between
these charts.

9 8.4.1.1. Students will be able to make and interpret histogram about a data 7 7 -
set.

Table 8.

Themes and Codes Obtained from Participants’ Opinions about TinkerPlots Software’s Capacity to

Achieve the Learning Outcomes.

Themes Positive/Negative Codes f
Motivation to learn Positive Active participation provider 11
Entertaining 11

Remarkable 8

Contribution to achieve the  Positive Facilitating to evaluate 49
learning outcomes Facilitating to comprehend 10
Providing to explore 4

Obtaining error-free results 4

Providing permanence 4

Negative Blunting process skill 1

Raising difficulties in evaluation 17

Features of the software Positive Saving on time 9
Practicality 16

Positive visuality 12

Negative Existence of deficiencies 12

Insufficient visuality 14

According to the participants’ positive opinions about TinkerPlots soft-ware, it was most emphasized
that the software would make interpretation easy, have a positive visualisation, save time, enable active
participation, be interesting and practical, and direct students to explore. However, it is underlined with
negative opinions about TinkerPlots that it would weaken operational skills, have inadequacies and

make interpretation difficult.
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Findings from Focus Group Discussion about VUstat Software

The themes and codes obtained from participants' replies to the questions addressed to them are
given in Table 9.

Table 9.
Themes and Codes Obtained from Focus Group Discussion on VUstat Software.
Themes Positive/Negative Codes Participants
Motivation to Positive Entertaining P7, P9, P10
learn Interesting P4, P7, P11
Active participation provider P8
Contribution to Positive Facilitating to comprehend P1, P4, P7, P9, P11,
achieve the P12, P13, P14
learning Facilitating to evaluate P1, P2, P3, P7, P9, P13,
outcomes P14
Reinforcer P4, P6, P9, P11, P12,
P13
Providing permanence P2, P3, P8, P11
Providing to explore P4, P8, P14
Obtaining error-free results P1, P9
Negative Blunting process skill P1, P4, P7, P9, P10,
P11, P12, P13, P14
Presenting ready information P3, P6, P10
Probability in false interpretation P6, P7
Making comrehension difficult P2
Far from exploring P10
Features of the Positive Saving on time P1, P3, P4, P5, P9, P11
software Positive visuality P2, P7, P9, P11
Practicality P1, P10, P11, P13
Assisting teacher P5, P8
Turkish menu P7
Negative Existence of deficiencies P4, P5, P7, P8, P11, P12
Insufficient visuality P10, P13
Being not dynamic P12

As a result of the instant observation of the results when the code is grouped under the theme of
motivation to learn VUstat software, it is stated by the participants that they will be able to make the
lesson enjoyable and fun for the students and that there is a potential for attracting students and to
change the data in the software.

A couple of quotations from participants are given below:
P9: “They also have fun. Mathematics will be entertaining.”

P7: “I agree that it will be enjoyable. For example, what you write on blackboard is perceived
differently from what you write on smart board. The students like more to write or erase on smart
board. They love technological things. That’s why it attracts their interest.”

When the positive codes grouped under the theme of the VUstat software’s contribution to
achieving the learning outcomes are examined, it is found that the participants can see more than one
graphic type and compare the graphics. Also, it is possible to determine the appropriate graphic type
according to the data types and to interpret the difference between the graphic types. Another point
that is emphasized is that the software should be used as a reinforce.

11
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Several quotations from participants are given below:

P13: “It minimizes several charts in the same screen and displays all the charts in one screen. This
enables the child to see and compare all chart types in one screen. When the student sees all charts
in the same screen, he/she can quickly comprehend the difference and chart type to be used.”

P12: “It can display charts at the same time, this is an advantage, | strongly agree.”

P1: “When the student sees 3-4 charts in the same screen, he/she can see the difference, choose
which one is more suitable and interpret them. It is really horizon-broadening.”

When the positive codes grouped under the theme of the VUstat software’s contribution to
achieving the learning outcomes are examined, it is found negative that students do not do the
operations, that the software gives the results directly, that it functions as a calculator, and that the
graphics are prepared without student engagement.

Some of the quotations from participants can be seen below:

P10: “It is good that it gives the results, but it would be great if it displayed the operations in a page.”
P1: “It is a kind of software that weakens particularly operation skills of students.”

P12: “It functions like calculator in some respects.”

When the positive codes of participants' opinions about VUstat software grouped under the features
of software are examined, it is positive that it is time saving, visual, and has a Turkish menu.

A couple of quotations from participants are given below:
P13: “It really saves a lot of time.”

P4: “It is quite good at drawing charts. The child sees it and it saves time in class. Because drawing
these charts takes too much time.”

P7: “One of the beautiful sides of VUstat is that it has Turkish menu. It is easy to use it.”

When the negative codes of participants' opinions about VUstat software grouped under the
features of software are examined, the fact that the interfaces are not suitable for the student, the
software is not dynamic, and the central point of view in the circle chart is seen as the negative side of
the software.

Several quotations from participants are seen below:

P13: “Its disadvantage is that it gives measures of central tendency and dispersion in the same
screen. It was like dos screen, it was very bad. When we put ourselves in a student’s shoes, there
was no dynamism. That’s why it was very bad.”

P8: “According to me, no software would be able to be 100% effective in attaining learning outcomes
in our curriculum.”

Findings from Focus Group Discussion about TinkerPlots Software

The themes and codes obtained from participants' replies to the questions addressed to the
participants are given in Table 10. When the codes categorized under the theme of motivation to learn
TinkerPlots software are examined, the participants stated that they are encouraged to have the
opportunity to make the course enjoyable and fun for the students, to provide active participation of
the students, and to attract the attention and attention of the students.

12
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Themes Positive/Negative Codes Participants
Motivation to learn Positive Entertaining K1, K5, K8, K9
Active participation provider K1, K2, K3, K9
Interesting K1, K4, K13
Contribution to Positive Facilitating to comprehend K8, K11
achieve the learning Facilitating to evaluate K4, K9
outcomes Reinforcer K5
Providing permanence K14
Providing to explore K14
Infinite repetition K5
Negative Blunting process skill K1, K11
Probability in false interpretation K11
Making comrehension difficult K12
Features of the Positive Positive visuality K2, K4, K8, K11, K13
software Saving on time K5, K9
Being Dynamic K4, K13
Assisting teacher K14
Olumsuz Existence of deficiencies K2, K9, K10, K13

Not having Turkish menu
Insufficient visuality

K7, K8, K9, K11
K8

A couple of quotations from participants are given below:

P11: “It was really interesting that it can assign colours and move the charts. | mentioned the range, |
really liked it very much. It uses ruler to measure range and shows distribution of data in this range.
It is very good that it can see this. What’s more, the points overlap while creating column chart or
frequency table, | liked its visualisation.”

P1: “It is enjoyable, attracts students’ attention and is like concentrator for students.”

P13: “Its being dynamic immediately attracts student’s interest. The student behaves as if someone
is running away and another is chasing.”

P1: “It is a software which involves student directly into the activity.”

When the positive codes of participants grouped under the theme of the TinkerPlots software’s

contributing to the achievement of learning outcomes are examined, the positive themes are: t
dynamic structure facilitates comprehension and interpretation, and it provides exploring. It is al
emphasized that it is appropriate to use the software as a reinforce.

he
S0

Several quotations from participants are as follows:

P11: “For instance, while showing range in TinkerPlots, the ruler helps conceptual learning.”

P14: “You can see the data. You yourself can create the chart by moving them aside. This may ensure
permanence for a student. It is nice.”

P1: “It is a software which presents the content and details clearly.”

P6: “That it shows mode, median and arithmetic mean on the chart will make student interpret more
easily.”

When the negative codes that are grouped under the theme of contributing to achieving the learning

outcomes are examined, participants' negative opinions on TinkerPlots software are: it skips the process
and gives the direct results, does not show percentiles in the pie chart, and does not display all graphics

on the same screen.
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Some of the quotations from participants can be seen below:

P11: “But it directly gives the mean or, without visualising mode and median, offers the result on the
chart. This makes it just a calculator. Its negativity is that it skips the operations in between.”

P1: “It causes weakening in operations.”

When the positive codes of participants' opinions about VUstat software grouped under the features
of software are examined, it is stated that it offers an important visual advantage helping students make
sense of concepts, while being time-saving, dynamic and moving.

A couple of quotations from participants are given below:

P8: “It has entertaining points, especially being colourful. It is nice that the elements of the same
group are gathered together according to colours. It may do something, well, it may help them
understand when the data in the same column of chart are similar.”

P11: “Students can save time by using this software.”

P9: “But, as we said, it saves time and makes learning entertaining. It may be interactive in this way.
It will be possible to let more students comment in class rather than lecturing lesson and practicing it
with one or two students quickly. Otherwise, we spend too much time in dealing with the students
who can’t solve the problem. By this way, everybody can participate in lesson and everybody can
achieve. Everybody can comment.”

When the negative codes of participants' opinions about VUstat software grouped under the
features of software are examined, among the negative responses, it is found that the numerical values
are not displayed in the pie chart, the central angle is not obtained, the language is not in Turkish, and
the interface can create distress for the student.

Several quotations from participants are seen below:

P7: “It is an inadequacy that numeric values are not shown on pie chart.”

P10: “I didn’t like histogram. It didn’t look like histogram. Beginning point started from zero. There
was no gap at the beginning point. The column seemed so plain, | mean.”

P9: “It is a bit problem that it is in English. It can be more explanatory or translated into Turkish.”

P8: “It would be better that its interface is more suitable for students. Even we sometimes got
difficulty in TinkerPlots though we have instructions. We couldn’t find some things.”

Discussion, Conclusion and Implications

In this study, the answer of the question, “What are the teachers’ opinions regarding the use of
VUstat and TinkerPlots software in statistical teaching, which are from ICT tools that can be used in
statistical teaching” was sought for. When the findings of the study are examined, it is seen that the
majority of the participants emphasized the same positive and negative features of both software.

The fact that both software programs have visual features can bring the results in the screen quickly
and accurately and enable comparison between data and charts can be alleged to help students
understand, correlate between and interpret the learning outcomes about statistics easily and correctly,
and also make what is learnt permanent. This can be interpreted that use of VUstat and TinkerPlots in
statistics teaching will contribute to emphasis on statistical literacy, developing statistical thinking,
highlighting conceptual understanding rather than operational information, and utilizing technology for
improving data analysis and conceptual understanding (GAISE, 2016). There are various studies that
support these findings. It is suggested that use of ICT in mathematics teaching makes what is learnt
permanent since it involves visual and audial items (Atasoy et. al., 2015; Celik & Cevik, 2011; Delice &
Karaaslan, 2015b; Dilek et. al., 2007; Geng, 2010; Kagizmanh & Tatar, 2012; Kutluca & Zengin, 2011;
Selcik & Bilgici, 2011; Tatar, et. al., 2014; Tatar, Kagizmanl & Zengin, 2015; Tatar, et. al., 2013; Ural,
2014; Yavuz & Can, 2010; Zengin, et. al., 2013; Zengin & Kutluca, 2011; Zengin & Tatar, 2014), makes
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understanding the concepts easy (Baltaci, Yildiz & Kosa, 2015; Cift¢ci & Tatar, 2014; Fitzallen & Brown,
2006; Girbiz & Gililburnu, 2013; Kaleli Yilmaz, Ertem & Giiven, 2010; Tatar, et. al., 2015; Tatar, et. al.,
2013; Zengin, et. al., 2013; Watson & Donne, 2009; Zengin & Kutluca, 2011), and directs to explore new
information (Baltaci et. al., 2015; Fitzallen, 2007; Kagizmanli & Tatar, 2012; Yanik, 2013; Yilmaz, 2013).

VUstat and TinkerPlots software programs can be said to make students active in class as they can
make lessons interesting, entertaining and enjoyable for students and are also practical and easy to use.
As a consequence of that, it would not be wrong to claim that the software will help students develop a
positive attitude towards statistics learning and enable to actualize in-class active learning (GAISE,
2016). The researchers indicate that ICT offers students practical and easy-to-use tools (Cift¢i & Tatar,
2014; Geng, 2010; Kabaca, Aktiimen, Aksoy & Bulut, 2010), is found interesting and entertaining
(Atasoy, et. al., 2015; Delice & Karaaslan, 2015b; Gokkurt, et. al., 2012; Hangiil & Uzel, 2010; Kutluca &
Zengin, 2011; Koparan & Kaleli Yilmaz, 2014; Mercan, Filiz, Gocer & Ozsoy, 2009; Simsek & Koru
Yiicekaya, 2014; Taslibeyaz & Giilcli, 2013; Tatar, et. al., 2014; Tatar, et. al., 2013; Ural, 2014; Yavuz &
Can, 2010; Zengin & Kutluca, 2011), and enables active participation of students (Baltaci et. al., 2015;
Celik & Cevik, 2011; Gurblz, 2007; Mercan, et. al., 2009; Simsek & Koru Ylcekaya, 2014). These results
are parallel with the findings of this study.

Participants consider VUstat as positive since it works in Turkish language but TinkerPlots as negative
because it works in English language. Though mathematical symbols are used in software programs
developed for mathematics or statistics teaching and also have Turkish counterparts, it is inarguable
that it is a great advantage if a technological tool functions in one’s native language. It is also underlined
by researchers that the software programs functioning in Turkish language provide an important
advantage for students (Geng, 2010; Kabaca, et. al., 2010) while the fact that many software programs
have an English menu results in difficulties (Simsek & Koru Yiicekaya, 2014).

Participants find dynamic structure of TinkerPlots as positive, however, they regard VUstat as
negative because it is not dynamic. It is evident that TinkerPlots is quite advantageous in constructing
and interpreting statistical concepts as it proceeds step by step while classifying data, transforming
them into charts and calculating measures of central tendency and dispersion, and users can go through
these processes by dragging with the mouse. The researchers indicate that, through their dragging
feature, dynamic mathematical and geometry software programs make contribution to exploring,
reasoning, building hypothesis and making generalization (Kése, Uygan & Ozen, 2012), and many
associations which cannot be developed in traditional environments can be built up (Karatas & Given,
2015). In this respect, participants can be said to notice the contribution of dynamic structure of
TinkerPlots software to statistics teaching.

It was underlined by almost all of the participants that both software programs would weaken
operational skills. The software programs were found to be negative as they transfer data into tables or
charts with one click or by dragging. They indicate that student need first to draw tables or charts on
papers with hand and do such operations as arithmetic mean, mode median themselves. These are
stated to be inadequacies of both software programs. At this point, the finding that VUstat and
TinkerPlots save time gets important. Participants think that software programs will save time after
students have done the operations and drawn the tables or charts on paper. Though it is argued by
various researchers that use of ICT saves time (Ciftci & Tatar, 2014; Tatar, et. al., 2013), what is meant by
time saving is the increase in the quantity of exercises and examples which would otherwise be done by
hand on paper after presentation of the subject. It is agreed through the reasons stated above that
software programs need to be used in lessons as a supplementary tools and for reinforcement.
According to the participants, the software programs should be applied only after the presentation of
the subject has been finished, all of the operations have been done and tables and charts have been
drawn on paper. Similar research results support the finding. The researchers point out that computer-
assisted teaching offers only literal information (Atasoy, et. al., 2015) and thus, may lead students to
memorisation and weaken their operational skills (Cakiroglu, et. al., 2008). However, this situation
conflicts with what is suggested in GAISE report (GAISE, 2016) which highlights “emphasis on conceptual
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understanding rather than operational information” as one of the stages in statistics teaching. It is
certainly important that students know how to calculate arithmetic mean and find measures of central
tendency and dispersion. When conceptual understanding is considered to be prioritized rather than
operational information, it is thought that the aforementioned software programs should be an active
material of the lesson instead of being a supplementary and reinforcement tool. The participants’
opinions on this issue may be the result of their lack of experience in using technology in mathematics
teaching and know little on how to utilize technology to attain the learning outcomes covered in
mathematics curriculum.

As a result, it appears that participants need to increase their knowledge and skills in order to use
technology in mathematics teaching, which they use in mathematics teaching to prepare technology, to
prepare activities, to measure and evaluate, to teach lessons, to prepare questions and test. It is also
necessary to improve the physical infrastructure of schools, to develop appropriate software for the
objectives, to improve the technology information of the students, to provide the software free of
charge, to reduce the curriculum and to enrich EBA contents. Participants consider the VUstat and
TinkerPlots software to contribute positively to the understanding, associating, and interpreting the
statistics-related learning objectives in an easy and accurate way and also to the retention of the
learned knowledge as these software programs have a high visualisation, deliver results quickly and
clearly to the screen, save time, allow comparison between data and graphics and provide exploring.
Another situation emphasized by the participants is that students would be active since both programs
make the lessons interesting, fun and enjoyable, easier and more convenient. However, it is also
emphasized that dynamic software is more advantageous at this point. The most important negative
thought of the participants towards software is that students will be blinded to their process skills. The
participants also stated that the language of the ICT tools to be used in teaching should be Turkish.

It can be suggested that informing the teachers about how they should use technology in teaching
mathematics should be done;: trainings should be organized and projects should be developed in order
to develop the skills and knowledge of teachers and students in the field of technology; software
programs that can be used in teaching mathematics must be provided free of charge; domestic software
that includes our own teaching programs should be developed; teachers should be encouraged to enrich
the EBA portal in terms of content and material; collaborations between universities and national
education directorates should be established to disseminate the use of similar software such as VUstat
and TinkerPlots software; and lastly teachers should be educated in pedagogical content knowledge
about statistics teaching and university cooperation should be done about how statistical education
should be done.
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Tiirkce Suiriim

Giris
Gunlluk gazete, televizyon, internet gibi ortamlarda giin gectikce daha ¢ok duyulmakta olan istatistik
kelimesi, herhangi bir 6rneklem grubu icin elde edilen verileri sayisal olarak ifade etmek anlamina
gelmektedir (Arici, 1998). istatistikte bazi temel bilgileri 6grenmek, giinliik hayattaki bilgileri daha iyi
anlamak ve degerlendirmek icin énemlidir. istatistiksel 6grenme, istatistiksel problemleri ¢6zme, sonug
¢ikarma ve sonuglarin ardindaki nedenleri agiklayarak sonuglari destekleme seklinde tanimlanabilir
(Garfield, 1995).

Matematik 6gretim programlarinda yer alan istatistik, olumsuz tutum gelistirilen bir alan olarak goze
carpmaktadir (Baloglu, Kocak & Zelhart, 2007; Cakmak & Durmus, 2015; Dogan, 2009). Her ne kadar
ortaokul 6grencilerinin, istatistikten zevk aldiklari, istatistigi gereksiz ve sikici olarak gormedikleri
(Girsoy, Giiler & Celik, 2014) soylenmis olsa da ilkokul 6grencileri veri kiimelerini gérsellestirme, verileri
analiz etme ve yorumlamada gligliik cekmektedirler (Jones, Thornton, Langrall, Mooney, Perry & Putt,
2000). Altinci sinif 6grencilerinin, yaniltici grafikler, aritmetik ortalama ile ilgili kavramlarda; sekizinci sinif
ogrencilerinin, daire grafigi olusturma, geyrekler agikligina gore veri yorumlama, histogram yorumlama,
amaca uygun merkezi egilim odlgiilerini kullanmada zorlandiklari (Cakmak & Durmus, 2015), ¢izgi grafigi
okumada, daire grafigi ve histogram grafigi okumaya gore daha basarili olduklari, merkezi egilim ve
yayllim Olcilerinin hesaplanmasinda ranj disindakilerde bilgi dizeyi olarak cok yetersiz olduklar
gorilmektedir (Kaynar & Halat, 2012). Bir ¢ok 6grencinin istatistiksel ¢ikarimlarin temelini olusturan
standart sapma konusunda zorluk yasadigi da bilinmektedir (Rubin, Hammerman & Konold, 2006).

Amerikan Istatistik Derneginin (ASA) 2016 yilinda yayinladig istatistik Egitimde Degerlendirme ve
Ogretim Yonergeleri adli raporunda (Guidelines for Assessment and Instruction in Statistics Education,
[GAISE], 2016) istatistik 6gretimine yonelik asagidaki tavsiyelerde bulunmustur:

1. istatistiksel okuryazarliga vurgu ve istatistiksel diisinmeyi gelistirme,

2. Gergek veriler kullanma,

3. Islemsel bilgilerden ziyade kavramsal anlamaya vurgu yapma,

4. Sinif ici etkin 6grenmeyi tesvik etme,

5. Veri analizi ve kavramsal anlamayi gelistirme i¢in teknoloji kullanma,

6. Ogrenmeleri 6lgmek ve gelistirmek icin degerlendirmeler yapma,

7. Istatistigi problem ¢dzme ve karar vermenin arastirma siireci olarak 6gretme,
8

. Yasadigimiz diinyada bir problemin ¢6ziminin birden c¢ok faktére bagh olmasindan dolayi
ogrencilere ¢ok degiskenli diisinme deneyimi kazandirma.

Rapordaki tavsiyelerin, istatistik 6gretimini kolaylastirmak adina beklentileri karsilamaya yonelik
oldugu goze carpmaktadir. Arastirmacilar da 6gretimde aktif yontemlerin kullanilmasi sayesinde,
ogrencilerin, bir takim istatistiksel bilgileri insa etme, istatistiksel dili kullanma ve ogrendiklerini
uygulama firsati yakalayacaklarina (Koparan & Kaleli Yilmaz, 2014), 6grencilerin kendi gbzlem ve
deneyimlerine dayali, bilgiyi, kendilerinin Urettigi etkinliklerde yer almalarinin saglanmasi gerekliligine
(Ekin6zi & Sengul, 2007), Ogretmenlerin, geleneksel 6gretim yodntemlerinden ziyade, 6grencileri
merkeze alan farkli 6gretim yaklasimlarini ve etkinliklerini denemesi, sonuglarini izlemesi gerektigine
(Garfield, 1995), vurgu yapmaktadirlar. Kisacasi istatistik 6gretiminin icerigini, sunumunu ve yéntemini,
ogrencilerin, glnlik hayatlarinda karsilarina ¢ikan gercek yasam problemlerini kapsayacak sekilde
dizenlemek (Snee, 1993), konular aktarirken teknolojiden yararlanmak ve kavramlari gorsellestirmek
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(Garfield & Ahlgren, 1988), anlamli istatistik 6gretimine 6nemli katkilarda bulunacaktir. Buna gore
istatistik ©gretimini kolaylastiracak &grenme-6gretme ortamlarini olusturmada Bilgi ve lletisim
Teknolojilerini (BiT) kullanmak 6nem arz etmektedir.

istatistik &gretimi icin kullanilacak BIT araclari, 6grencilerin, aktif katilimlarini saglayip yaparak-
yasayarak bilgiyi insa etmelerini, gézlemledikleri olgular lzerine disiinmelerini ve (st diizey dislinme
becerilerinin gelismesini saglamalidir (Ben-Zvi, 2000). istatistiksel yazilimlar, dgrencilerin, veri girisi
yaparken zorlanmamalarini; grafiksel gosterimlere ve sayisal verilere kolaylikla erisebilmelerini;
istatistiksel dil ile glinlik yasam dili arasinda baglanti kurabilmelerini; verileri yaratici yollarla kolayca
gorintileyebilmelerini ve dizenleyebilmelerini; veri, tablo ve grafikler arasinda dolasabilmelerini ve
aralarindaki iliskiyi yorumlayabilmelerini; veriler arasinda nedensel baglar kurabilmelerini, saglamalidir
(Fitzallen & Brown, 2006). istatistik 6gretiminde BIT kullanirken dikkat edilmesi gereken diger bir nokta
da Ogretmenlerin, istatistik dgretiminde kullanilabilecek BIT araglarini cesitlendirmeleri gerektigidir.
Cunka verileri grafige donustiirme konusunda iyi olan bir arag 6rneklemeyi gostermek igin iyi olmayabilir
(Chance, Ben-Zvi, Garfield & Medina, 2007). Bu durumda istatistik &gretiminde kullanilabilecek BIT
araglarinin hangi kazanimlara daha uygun oldugunu belirlemek 6nemli olabilir.

istatistik Ogretiminde, etkin BIT kullaniminin, istatistik 6gretimine olumlu katkilar sunacag
sdylenebilir. Ornegin, 6grencilerin, siirekli olarak grafik, kutu grafigi, histogram ve bu gibi gérselleri elle
gizmesinin sikici ve biktirici olabilecegi (Biehler, Ben-Zvi, Bakker & Makar, 2013), BiT kullaniminin ise bu
durumu olumlu anlamda degistirebilecegi varsayilabilir. Arastirmacilar, istatistik 6grenme alaninda BIT
kullaniminin, basariyi arttirdigini (Celik & Cevik, 2011; Dogan, 2009), kalici 6grenmeye katki sagladigini
(Celik & Cevik, 2011; Dilek, Tarimer & Sakal, 2007), tutumu olumlu yonde etkiledigini (Dogan, 2009),
aktif katilimi sagladigini (Celik & Cevik, 2011), soylemektedirler. Ancak, alanyazinda, istatistik
dgretiminde BIT kullanimina engel olabilecek durumlar da ele alinmistir. Bu engeller, kullanilacak
teknolojik aracin istatistik &gretiminde yer alan kazanimlara uygun olmamasi; 6gretmenlerin BiT'e
mesafeli durmalari; fiziki mekan ve altyapi eksikligi; 6gretmenlerin BIT ile ilgili egitim ihtiyaclarinin
olmasi; derslerde BIiT kullanmanin zaman kaybi yaratacagl diisiincesi; BiT ile 6gretimin basarisiz
olabileceginin dasliniilmesi (Chance, et. al., 2007) seklindedir.

GUnUmuzde istatistik 6gretiminde kullanilabilecek bir¢ok yazilim vardir ve bu yazilimlardan birisi
TinkerPlots yazihmidir. TinkerPlots, Ozellikle ortaokul yas grubundaki 6grencilerin istatistiksel akil
ylratme becerilerini gelistirmeye yonelik similasyon 6zelligi olan ve dinamik bir 6grenme ortami sunan
bir veri analizi aracidir (Biehler, Ben-Zvi, Bakker & Makar, 2013; Fitzallen & Brown, 2006). Sade, anlasilir
ve kullanigh bir arayiz ile verilerin diizenlenmesi icin ¢izim penceresinde bir veri karti sistemi igerir.
Ogrencilerin, istatistiksel arastirmalar yaparken bir veri dosyasi ile birden fazla grafik sunum
hazirlamalarina, verileri hizli bir sekilde analiz etmelerine, sonug tablolarini gérintilemelerine ve yazil
yorumlarini eklemelerine olanak tanir. Bir dizi veriyi bircok yénden inceleme imkani taniyarak hem
yorumlamada kolaylik saglar hem de anlamh 6grenmeye katki saglar (Fitzallen & Brown, 2006; Watson &
Donne, 2009). Yazihmin Tidrkge slrimi bulunmamaktadir ve Ucretlidir. Arastirmacilar, TinkerPlots
yaziiminin, erken vyaslarda kullanilirsa 06grencilerin ¢ikarimsal muhakemelerini gelistirebilecegini,
Ogrenciler tarafindan ilgi gekici ve keyifli bulundugunu (Koparan & Kaleli Yilmaz, 2014), modellemeleri
sayesinde 6grencilere sorulari daha rahat kavrattigini, renklendirme 6zelliginin grafik tzerinde birden
cok degiskenin karsilastirilmasini  kolaylastirdigini, zamandan tasarruf sagladigini (Ozbay, 2012),
ogrencilerin, verilen veri kimesinin medyan ve modunun ne oldugunu goézlemleyebilmelerini ve analiz
edebilmelerini saglayacagini (Fitzallen, 2007; Yilmaz, 2013), ilk ve orta 6gretim Ogrencileri igin uygun
olan uyumlu bir 6grenme ortami saglayacagini (Fitzallen, 2007), belirtmektedirler.

istatistik 6gretiminde kullanilabilecek yazilimlardan birisi de VUstat yazilimidir. VUstat yazilimi
istatistik ve olasilik 6grenme alanlarinda kavramlari dogru bir sekilde anlamlandirmak igin zengin
segenekler sunmaktadir. Yazilim veri araglari ve simulasyonlar yardimiyla farkh diizeylerdeki 6grencilere,
olasilik ve istatistik kavramlarini 6gretme imkani tanimaktadir. Yazilim, Piet van Blokland ve Carel van de
Giessen tarafindan gelistirilmis, Hatice Akkog ve Sibel Yesildere-imre tarafindan Tiirkgelestirilmis ve
istatistik 6gretiminde kullaniimasi igin yazilimin Tiirkge siirimii olusturulmustur (Akkog & Yesildere-imre,
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2015). Yazilim Ucretsiz olarak kullanilabilmektedir. VUstat yaziliminin istatistik 6gretiminde kullanimina
yonelik alanyazinda ¢alismalara rastlanmamaktadir.

Arastirma, istatistik ve olasilik dgretiminde kullanilabilen BIT araglarindan, VUstat ve TinkerPlots
yaziimlarinin istatistik 6gretiminde kullanilmasi ile ilgili 6gretmen goérislerini ele almaktadir.
Alanyazinda, istatistik ve olasilik 6gretimine yonelik konularinda yapilacak ¢alismalara ihtiyag duyuldugu
(Ulutas &Ubuz, 2008), BIT'in 6gretim programlari ile bitlnlestirildigi ve 6gretmenlerin mesleki
gelisimine katki sunacak calismalarin yetersiz oldugu (Sert, Kurtoglu, Akinci & Seferoglu, 2012),
matematik egitiminde kullanilan BiT araglarinin incelendigi calismalarda, olasilik ve istatistik dgretimine
yonelik kullanilan BIT araglarinin yeteri kadar yer bulmadigi (Aldemir & Tatar, 2014) belirtilmistir.

Arastirmanin, istatistik 6gretimine yonelik olmasi, istatistik 6gretiminde kullanilabilecek iki farkli
yazilim ile ilgili 6gretmenlerin goruslerini ele almasi nedeniyle 6nemli oldugu duslinilmektedir.
Arastirma, “Istatistik 6gretiminde kullanilabilen BIT araclarindan, VUstat ve TinkerPlots yazilimlarinin,
istatistik 6gretiminde kullaniimasi ile ilgili 6gretmen goérusleri nasildir?” sorusuna cevap aramaktadir.

Yontem
Arastirmanin Modeli

Bu calismada, nitel arastirma desenlerinden olgubilim (fenomenoloji) deseni benimsenmistir.
Olgubilim (fenomenoloji) deseni farkinda olunan ancak ayrintih ve derinlikli bir anlayisa sahip
olmadigimiz olgulara odaklanmaktadir ve bize tamamen yabanci olmayan ancak tam olarak anlamini
kavrayamadigimiz olgulari arastirmak igin uygun bir arastirma zemini olusturmaktadir (Yildirm & Simsek,
2011). Kisacasi fenomenolojik yaklagim, bir fenomenin bireylerin ya da belli bir grubun deneyimleri
acisindan tanimlanmasiyla ilgilenmektedir (Christensen, Johnson & Turner, 2015). Arastirmada ortaokul
o6gretim programinda yer alan veri isleme 6grenme alanina yonelik kazanimlari, TinkerPlots ve VUstat
yazilimlari ile kazandirma noktasinda, ortaokul matematik 6gretmenlerinin gérisleri alinmak istenmistir.
Bu gorislerin, kapsaml ve derinlemesine incelenmek istenmesi, arastirmanin, olgubilim (fenomenoloji)
desenine gore yapilmasina neden olmustur.

Calisma Grubu

Calisma grubu, amaglh érnekleme yontemlerinden maksimum gesitlilik drnekleme yéntemine gore
belirlenmistir. Bu 6rnekleme yonteminde amag, cesitlilik gdsteren durumlarda var olan ortakliklari veya
benzerlikleri ortaya koymaktir (Yildirrm & Simsek, 2011). Bu yontemle belirlenen 6rneklemin islevsel
olabilmesi icin, 6rneklemi olusturacak farkl karakteristik 6zellikler veya olcitlerin belirlenmesi gereklidir
(Patton, 2014).

Buna gore, bu calismada, Ogretmenlerin, Mersin ilinin sosyal ve ekonomik acgidan farkh
mahallelerinde bulunan, farklh 6grenci yogunluklarina sahip olan, etkilesimli tahta bulunan ve
bulunmayan okullardan secgilmesine dikkat edilmistir. Calisma grubunda yer alan ortaokul matematik
o0gretmeni sayisi 14’tiir. Calisma grubunda bulunan 6gretmenlerin cinsiyetleri, yas araliklari ve kidemleri
Tablo 1’de yer almaktadir.

Tablo 1.
Ogretmenlerin Cinsiyetleri, Yas Araliklari ve Kidemleri.
Cinsiyet Kadin K2, K6, K11, K3, K5, K9, K10
Erkek K1, K8, K4, K7, K12, K14, K13
Yas Aralg 25-30 K2, K6, K11, K1, K8
31-35 K3, K4, K7, K12, K14
36-40 K5, K9, K10, K13
Kidem 1-5 yil K6, K1
6-10 yil K2, K3, K11, K8, K12, K14
11-15 yil K5, K9, K10, K4, K7, K13
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Calisma grubundaki kadin ve erkek 6gretmenlerin sayisinin esit oldugu, yas araliklarinin 25 ile 40
arasinda degistigi ve genel olarak 6 yil Uzeri hizmet surelerinin bulundugu goérilmektedir. Calisma
grubundaki 6gretmenlerin okullarinda etkilesimli tahta bulunma durumlari Tablo 2’de yer almaktadir.

Tablo 2.

Ogretmenlerin Okullarinda Etkilesimli Tahta Bulunma Durumlari.
Etkilesimli Tahta Bulunma Durumu Katihmalar
Var K4, K5, K7, K8, K9, K10, K12, K14
Yok K1, K2, K3, K6, K11, K13

Calisma grubundaki 6gretmenlerin okullarinda etkilesimli tahta bulunanlarla bulunmayanlarin
oranlarinin birbirine yakin oldugu gériilmektedir.Ogretmenlerin matematik &gretiminde teknolojiyi
kullanma durumlari ve amaglari Tablo 3’te yer almaktadir.

Tablo 3.
Ogretmenlerin Matematik Ogretiminde Teknolojiyi Kullanma Durumlari ve Amaclari.

Matematik Egitiminde Teknolojiyi Kullanma Durumlari ve Amaglari  Katilimcilar

Olgme degerlendirme K4, K6, K11, K12, K13
Etkinlik hazirlama K3, K6, K7, K11, K13
Ders anlatimi K4, K6, K8, K10

Soru ve test hazirlama K1, K4, K5
Kullanmayan K2, K14

Calisma grubundaki 6gretmenlerin biyidk c¢ogunlugunun matematik Ogretiminde teknolojiyi
kullandiklari goriilmektedir. Teknolojiyi kullanmadigini séyleyen &gretmen sayisi ikidir. Ogretmenler
matematik 6gretiminde teknolojiyi ¢ogunlukla 6lcme degerlendirme ve etkinlik hazirlama amaciyla
kullandiklarini belirtmislerdir. Ogretmenlerin en ¢ok kullandiklari teknolojik materyaller Tablo 4’te yer
almaktadir.

Tablo 4.

Ogretmenlerin En Cok Kullandiklari Teknolojik Materyaller.
Kullanilan Teknolojik Materyaller Katilimcilar

Etkilesimli tahta K4, K5, K7, K9, K10, K12
internetten hazir kaynaklar K5, K7, K8, K9, K10
Ofis programlari K7, K10, K11, K12, K13
Geogebra K3, K4, K8, K11

SPSS K11, K12

Zipgrade K4, K5

Notver K4, K5

EBA K4, K6

Sketchpad K8

Cabri K3

Mathtype K4

Video K6

Powtoon K6

Prezi K6

Plickers K6

Kahoot K6

Antropi teach K7
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Calisma grubundaki 6gretmenlerin en ¢ok kullandiklari teknolojik materyalin etkilesimli tahta oldugu
gorulmektedir. Etkilesimli tahtayi, internetten temin edilen hazir kaynaklar ve ofis programlar
izlemektedir. Matematik Ogretimi igin Ozel gelistirilmis yazihmlari kullanma sayisinin az oldugu
gorilmektedir.

Veri Toplama Araglari

Arastirmada veri toplama araci olarak “On Goériisme Formu”, “Etkinlik Formlar”, “Yazilim
Degerlendirme Formlari ve “Odak Grup Gorlisme Formu” kullanilmistir. Veri toplama araglari, ilgili
alanyazin dikkate alinarak hazirlanmistir (Ar, 2016; Bayturan, 2011; Cakiroglu, Given & Akkan, 2008;
Demir & Basol, 2014; Hangiil & Uzel, 2010; MEB, 2013a; MEB, 2013b; Onal & Cakir; 2016; Yenilmez &
Karakus, 2007).

Katihmcilarin demografik ozelliklerini belirleyebilmek, teknolojiyi ne amacla kullandiklarini,
matematik O0gretim programinda teknolojinin yeri ile ilgili neler bildiklerini, matematik 6gretiminde
herhangi bir program kullanip kullanmadiklarini ve matematik 6gretiminde teknolojiyi kullanmak igin
hangi kosullarin saglanmasi gerektigi konularinda diisiincelerini 6grenebilmek igin “On Goriisme Formu”
kullaniimugtir.

Katilimcilarin  TinkerPlots ve VUstat yazilimlarina yonelik goriglerini alabilmek igin, Ortaokul
Matematik (5,6,7 ve 8. Siniflar) Ogretim Programinin, “Veri isleme Ogrenme Alani” kazanimlari dikkate
alinarak, TinkerPlots yazilimi igin 9, VUstat yazihmi igin ise 12 etkinligin yer aldigi “Etkinlik Formlari”
gelistirilmistir. Etkinlik formlar, “sinif diizeyi”, “kazanim” ve “etkinlik uygulamasi” seklinde ¢ bolim
seklinde olusturulmustur. Sinif diizeyi hazirlanan etkinligin sinif diizeyini, kazanim etkinligin ait oldugu
kazanimi belirtmektedir. Etkinlik uygulamasi ise bir problem durumu ile baslamis, yazihmda problemin
¢6zim asamalari ekran gorintileri ile desteklenerek adim adim anlatilmistir. Bdylece her bir katilimci,
adimlari takip ederek ilgili kazanima yodnelik problemin ¢6zimiinG yazilim yardimiyla incelemistir.
Etkinliklerin, kazanimlara yonelik olup olmadigini belirlemek i¢in en az bes yildir matematik 6gretmenligi
yapan 7 uzmanin gorisiine basvurulmustur.

Katihmcilar, yazihmlarin, ilgili kazanimi kazandirip kazandiramayacagi ile ilgili dislincelerini “Yazilm
Degerlendirme Formu” ile belirtmistir. Form “yénerge”, “yazihmin ilgili kazanimi kazandirilip
kazandiramayacagina iliskin dusince” ve “gorislerin ayrintih agiklamasi” seklinde ¢ bdlimden
olusturulmustur. Yénerge bolimiinde, etkinligin yazihmin ilgili kazanimlara yonelik kapasitesini ortaya
koymak icin hazirlandigl, degerlendirmenin etkinlik icin degil yazihm igin yapilmasi gerektigi
vurgulanmistir. Etkinligin ilgili kazanimi kazandirip kazandiramayacagina iliskin diisiince bélimiinde
katimcilardan “Evet”, “Kismen” veya “Hayir” seceneklerinden segmeleri istenmistir. Son bolimde ise bir
onceki bolimde verdikleri cevaba yonelik genis bir aciklama istenmistir.

Her iki yazihmla etkinlik uygulamalarini gergeklestiren katilimcilarin TinkerPlots ve VUstat
yazilimlarina yonelik genel gérislerini alabilmek amaciyla katihmcilarla Odak Grup Goriismesi yapilmasi
uygun gorilmistlr. Kisa bir siirede daha fazla katihmciyla gériisme olanagi saglamasi, bununla beraber
katilimcilarin tamaminin ortaokul matematik 6gretmeni olmasi sebebiyle benzer gegmis ve tecriibelere
sahip olmasi, gorisilen konu geregi katilimcilar arasindaki etkilesimin veri zenginligi noktasinda
saglayacagl avantaj, gorisme konusunun anlagsmazliga disiiren veya ¢ok kisisel bir konu olmamasi bu
teknigin kullaniimasina gerekce olarak gosterilebilir (Patton, 2014). Odak Grup Gorlismesi icin bir “Odak
Grup Goriisme Formu” hazirlanmistir. Formdaki alti adet soru katimcilara yoneltilmistir. Sorular “VUstat
yazilimi ile ilgili genel izlenim”, “TinkerPlots yazilimi ile ilgili genel izlenim”, “VUstat veya TinkerPlots
yazilimlari ile uygulama esnasinda karsilasilabilecek sikintilar”, “VUstat veya TinkerPlots yazilimlarinin
matematik 6gretimine sunabilecegi katkilar” ve “katilimcilarin eklemek istedikleri” seklinde
yapilandiriimistir.
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Uygulama Siireci ve Verilerin Toplanmasi

Arastirmanin uygulama sureci toplamda bes gin surmistlr. Sirecin gunlere dagilimi asagidaki
gibidir:
1. Gun: Katilimcilarla bir araya gelinmis ve bilgisayarlara yaziim yiklenmistir. Tanisma sonrasi

calismanin amaci, katilimcilarin ¢alismaya sunacagi katkinin énemi anlatiimis ve “On Gériisme Formu”
dagitilarak doldurmalari istenmistir.

2., 3. ve 4. Giinler: Katihmcilarin TinkerPlots ve VUstat yazilimlarina yonelik gorislerini alabilmek igin
gelistirilen “Etkinlik Formlari” ve “Degerlendirme Formlari” etkinlik numaralari takip edilerek
dagitilmigtir. Etkinliklerin uygulanmasi ve degerlendirmelerin yapilmasi icin yeterli slire verilmis, etkinlik
ve degerlendirme formlari ayni anda dagitiimis ve ayni anda toplanmistir.

5. Gun: Her iki yazilimla etkinlik uygulamalarini gergeklestiren 6gretmenlerin TinkerPlots ve VUstat
yazilimlarina yonelik genel gorislerini alabilmek amaciyla odak grup gortismesi yapilmistir. Katilimcilar
iki grup halinde odak grup goriismesine alinmistir. Gruplar galismanin dérdiinci gininde kura ile
belirlenmistir. Goriisme 6ncesi her iki gruba da odak grup goriismeleri ile ilgili kisa bir bilgi verilmis, ses
kaydi yapilacagl ve not tutulacagl soylenmis, katiimcilardan onay alinmistir. Gorlismeler arastirmaci
tarafindan yonetilirken, not alma islemi bagimsiz bir kisi tarafindan gergeklestirilmistir. Birinci grupla
gorusme yaklasik 50 dakika, ikinci grupla goriisme ise yaklasik 56 dakika stirmistir.

Verilerin Analizi

Arastirmada verilerin ¢dziimlenmesi ve yorumlanmasi icerik analizi ile gergeklestirilmistir. icerik
analizi, toplanan verileri agiklayabilecek kavramlara ve iliskilere ulasabilmek amaciyla yapilmaktadir. Bu
amagla toplanan verilerin 6nce kavramsallastirilmasi, sonrasinda ortaya ¢ikan kavramlarin bir mantik
cergevesi icinde diizenlenmesi ve buna gore veriyi agiklayan temalarin olusturulmasi gerekmektedir
(Yildinm & Simsek, 2011). Arastirmada elde edilen veriler dort asamada analiz edilmistir (Yildirm &
Simsek, 2011):

Birinci asamada elde edilen verilerin kodlama islemi yapilmistir. Nitel calismalarda, icerik analizi,
verilerden kodlar ¢ikarma seklinde yapilabildigi gibi 6nceden belirlenmis kodlar kullanilarak da
yapilabilmektedir (Yildirrm &Simsek, 2011). Bu arastirmada da 6nceden belirlenmis kodlar, matematik
ogretiminde teknoloji kullanimini icermesi ve bu alanda belirli bir kuramsal ¢ergcevenin tanimlanmis
olmasi nedeniyle tercih edilmistir. Katihmcilarin, “Etkinlik Formlari”ni kullanarak yaptiklari uygulama
sonras! doldurduklari “Degerlendirme Formlari” ve “Odak Grup Gorisme Formu” kullanilarak yapilan
gorismelerin dokimleri, alanyazin taramasi sonucunda olusturulan kod listesi dikkate alinarak analiz
edilmistir. Bu kodlar, “eglenceli-zevkli, gérsellik, ilgi cekicilik, somutlastirici, kalicilik, 6gretmene yardimci,
sayisiz tekrar, pekistirici, zamandan tasarruf, aktif katilim, kesfettirici, kolay kullanim 6zelligi, dil avantaji,
geometri, zor konular, yasanilan sikintilar, teknik sorunlar, disiplin, yizeysellik, islem yetenegini
koreltme, ders planlanmasinda sikinti, sinif kontroliinii saglayamama, kalicilik, iletisim, 6gretmen
kontroliinde, bol alistirma, farkh materyaller” seklindedir (Atasoy, Uzun & Aygin, 2015; Ar, 2016;
Bayturan, 2011; Baydas, Goktas & Tatar, 2013; Cakiroglu, et. al., 2008; Demir & Basol, 2014; Gokkurt,
Deniz, Soylu & Akgiin, 2012; Hangil & Uzel, 2010; Kutluca & Zengin, 2011; MEB, 2013a; MEB, 2013b;
Onal & Cakir, 2016; Tatar, Kagizmanh & Akkaya, 2014; Tatar, Zengin & Kagizmanl, 2013; Yanik, 2013;
Yavuz & Can, 2010; Yenilmez & Karakus, 2007; Yildirrm & Demir, 2015; Zengin, Kagizmanh, Tatar &
isleyen, 2013; Zengin & Tatar, 2014). Bu kodlar, calismada ya oldugu gibi kullaniimis ya da farkli bir
bicimde yeniden ifade edilmistir. Ayrica katihmcilarin gorislerini yansitan ve listede olmayan yeni kodlar
da eklenmistir. Katihmcilarin, Etkinlik Formlar”ni kullanarak yaptiklari uygulama sonrasi yazili olarak
doldurduklar “Degerlendirme Formlar” matematik egitimcisi iki farkli kisi tarafindan kodlanmistir. Odak
grup gorlismesi esnasinda yapilan ses kaydi da oldugu gibi yaziya dokilmis, elde edilen dékiimler nitel
arastirma konusunda deneyimli iki kisi ve yine nitel arastirma konusunda deneyimli (¢ matematik
egitimcisi tarafindan kodlanmistir.
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ikinci asamada, birinci asamada farkl kisilerce elde edilen kodlardan yola cikarak verileri genel
diizeyde agiklayabilen ve kodlar belli kategoriler altinda topladigi dusiinilen temalar bulunmustur. Bu
amacla kodlar bir araya getirilmis, ortak yonleri bulunmaya caligilmis ve kategoriler altinda toplanmistir.
Uciincli asamada, ilk asamada yapilan ayrintili kodlama ve ikinci asamadaki tematik kodlama ile birlikte,
toplanan verilerin diizenlenebilecegi bir sistem olusturulmustur. Boylece verilerin belirli olgulara gore
tanimlanmasi ve yorumlanmasi kolaylastirilmistir. Dordiincii asamaya ge¢meden oOnce elde edilen
temalar ve temalar altinda toplanan kodlar kodlayicilarla paylasiimis ve teyit ettirilmistir. Dordinci
asamada ise ayrintili bir bicimde tanimlanan ve sunulan bulgular yorumlanmis ve bazi sonuglar
cikariimstir.

inandiricilik, Aktanilabilirlik, Tutarlik, Teyit Edilebilirlik

Nitel arastirmalarda gecerlik, inandiricilik ve aktarilabilirlik kavramlariyla, glvenirlik ise tutarlilhk ve
teyit edilebilirlik kavramlariyla agiklanabilmektedir (Yildirrm & Simsek, 2011). Arastirmanin
inandiricihginin saglanabilmesi icin, katilimcilar gonilliler arasindan secilmis, veri toplama araglari
cesitlendirilmis, siire¢ tasarlanirken ve veriler analiz edilirken nitel arastirma konusunda uzman bir
kisinin gorlisiine basvurulmustur.

Aktarilabilirligin saglanabilmesi igin, veriler dogasina sadik kalinarak ayrintili bir bicimde betimlenerek
sunulmaya calisilmistir. Bu amagla, gerek degerlendirme formlarindan gerekse odak grup goériigmesi
dokimlerinden sikca dogrudan alinti yapilmistir. Ayrica veri toplama sireci de yontem kisminda tim
ayrintilariyla anlatilmaya calisiimistir. Nitel arastirmanin dogasinda hem genele hem de 6zele ait bilgilere
ulasma yonelimi oldugundan veri kaynaklarinin bu farkhligr yansitacak bicimde secilmesi 6nemlidir
(Yildinnm & Simsek, 2011). Bu amag dogrultusunda, arastirmaya dahil edilecek katimcilarin belirlenmesi
sirasinda amach 6rnekleme tercih edilmistir.

Tutarhhgin saglanabilmesi igin, veri toplama araglari hazirlanirken benzer tarzda arastirmalar
incelenmistir. Bu arastirmalarda kullanilan veri toplama araglarindan faydalanilarak, calismada kullanilan
veri toplama araclari olusturulmustur. Ayrica verilerin analizi sirasinda kodlar olusturulurken alanyazinda
yer alan kod listesi temel alinmistir.

Arastirmanin teyit edilebilmesi icin tiim veri toplama araglari, ham veriler, yapilan kodlamalar, uzman
incelemeleri ve geri bildirimleri arastirmaci tarafindan muhafaza edilmektedir.

Arastirmanin uygulama asamalarinda katilimcilar ve arastirmacilar arasindaki etkilesim sinirli
tutulmustur. Uygulamalar devam ederken veya serbest zamanlarda, katilimcilarla, arastirma konusu ile
ilgili higbir sekilde etkilesimde bulunulmamistir. Arastirmaci, etkinlik uygulamalari ve degerlendirme
formlarinin doldurulmasi esnasinda katilimcilarla iletisime gecmemis, iletisim teknik konularda destekle
sinirli kalmistir.

Bulgular
Etkinlik Uygulamalari Sonrasinda Katiimcilarin VUstat Yazilimina Yonelik Gorisleri

Katihmcilara, etkinlik uygulama formunun sonunda yer alan degerlendirme formlarinda “Etkinligin
basinda verilen kazanimi g6z oOniinde bulundurdugunuzda VUstat yazihmi ile bu kazanimin
kazandirilabilecegini distniiyor musunuz?” sorusu sorulmustur. Bu soruya katilimcilarin verdikleri
yanitlar Tablo 5’te yer almaktadir.

Katihmcilarin VUstat yaziliminin kazanimlari kazandirma noktasindaki gorislerinin genel olarak
olumlu oldugu, yazilimin, verileri, siklik tablosuna, sttun grafigine, aga¢ semasina, daire grafigine, ¢izgi
grafigine ve histograma donistiirme iceren kazanimlarda daha basarili oldugunu distndukleri
soylenebilir. Katilimcilarin, aritmetik ortalama, ortanca, tepe degeri gibi islem gerektiren kazanimlarda
ise ayni diisiinceye sahip olmadigi ifade edilebilir.
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Tablo 5.
VUstat Yaziliminin Belirtilen Kazanimlari Kazandirabilmesine Yénelik Katilimci Diistinceleri.

Etk. Kazanimi Kazandirma (f)

No Kazanim Evet Kismen Hayir

1 5.3.1.2. Arastirma sorularina iliskin verileri toplar veya ilgili verileri seger; 13 1 -
veriyi uygunluguna gore siklik tablosu ve situn grafigiyle gosterir.

2 5.3.1.3. Agag semasi yaparak verileri diizenler. 12 2 -

3 5.3.2.1. Siklik tablosu, stitun grafigi veya aga¢ semasi ile gosterilmis 11 3 -
veriyi 0zetler ve yorumlar.

4 6.4.1.3. iki gruba ait verileri ikili siklik tablosu veya siitun grafiginden 10 3 1
uygun olanla goésterir.

5 6.4.2.1. Bir veri grubuna ait aritmetik ortalamayi hesaplar ve yorumlar. 7 5 2

6 6.4.2.2. Bir veri grubuna ait agikhig1 hesaplar ve yorumlar. 7 5 1

7 6.4.2.3. iki gruba ait verileri karsilastirmada ve yorumlamada aritmetik 6 8 -
ortalama ve agikhigi kullanir.

8 7.4.1.1. Bir veri grubuna iliskin daire grafigini olusturur ve yorumlar. 12 2 -

9 7.4.1.2. Verilere iligkin gizgi grafigi olusturur ve yorumlar. 9 4 1

10 7.4.1.3. Bir veri grubuna ait ortalama, ortanca ve tepe degeri elde eder 7 6 1
ve yorumlar.

11 7.4.1.4. Arastirma sorularina iligkin verileri uygunluguna gore daire 13 1 -

grafigi, sikhk tablosu, situn grafigi veya cizgi grafigiyle gosterir ve bu
gosterimler arasinda donlstmler yapar.
12 8.4.1.1. Bir veri grubuna iliskin histogram olusturur ve yorumlar. 11 3 -

Katihmcilara etkinlik uygulama formunun sonunda yer alan degerlendirme formlarinda “Etkinligin
basinda verilen kazanimi géz o©ninde bulundurdugunuzda VUstat yazilimi ile bu kazanimin
kazandirilabilecegini disiiniyor musunuz?” sorusunun ardindan “Yukarida verdiginiz cevabi gz 6niinde
bulundurarak VUstat yazilimi ile bu kazanimi kazandirma ile ilgili gériistintizi agiklar misiniz?” sorusu
yoneltilmistir. Bu soruya katilimcilarin verdikleri yanitlardan, elde edilen temalar ve kodlar Tablo 6’da yer
almaktadir.

Tablo 6.
VUstat Yazihminin Kazanimlari Kazandirabilmesine Yénelik Katiimci Diisiincelerinden Elde Edilen
Temalar ve Kodlar.

Temalar Olumlu/Olumsuz Kodlar f
Ogrenmeyi giidiileme Olumlu Aktif katilimi saglayici 4
Eglenceli 2

Dikkat gekici 1

Kazanimlari kazandirmaya Olumlu Yorumlamada kolaylik saglama 42
katki Kavramay! kolaylastiric 7
Kesfettirici 6

Hatasiz sonug elde etme 4

Kalicihg saglama 1

Olumsuz islem becerisini kdreltme 21

Yorumlamada zorluk ¢ikarma 9

Yazihmin ozellikleri Olumlu Zamandan tasarruf 21
Kullanigli olmasi 16

Olumlu gorsellik 10

Olumsuz Eksik yanlarinin olmasi 17

Yetersiz gorsellik 4
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Katilimcilarin, uyguladiklari etkinlikler sonrasi, VUstat yazihmina yonelik olumlu gorisleri
incelendiginde en fazla vurgunun, yazilimin, yorumlamada kolaylik saglayacagina, zamandan tasarruf
saglayacagina, kullanisl olduguna, olumlu bir gérselliginin olduguna, yapildigi gériilmektedir. Olumsuz
gorisler incelendiginde ise en fazla vurgunun, islem becerisini koreltecegine, eksik yanlarinin
bulunduguna, yorumlamada zorluk cikartacagina ve gorselliginin yetersiz olduguna, yapildig
gorilmektedir.

Etkinlik Uygulamalari Sonrasinda Katilimcilarin TinkerPlots Yazilimina Yonelik Gorisleri

Katihmcilarindan etkinlik uygulama formunun sonunda yer alan degerlendirme formlarinda
“Etkinligin basinda verilen kazanimi g6z o6nilinde bulundurdugunuzda TinkerPlots yazilimi ile bu
kazanimin kazandirilabilecegini disinuyor musunuz?” sorusu sorulmustur. Bu soruya katiimcilarin
verdikleri yanitlar Tablo 7'de yer almaktadir.

Tablo 7.

TinkerPlots Yaziliminin Belirtilen Kazanimlari Kazandirabilmesine Yénelik Katilimci Diisiinceleri.
Etk Kazanimi Kazandirma (f)
No Kazanim Evet Kismen Hayir
1 5.3.1.2. Arastirma sorularina iliskin verileri toplar veya ilgili 9 5 -

verileri seger; veriyi uygunluguna gore siklik tablosu ve sttun
grafigiyle gosterir.

2 6.4.2.1. Bir veri grubuna ait aritmetik ortalamayi hesaplar ve 11 3 -
yorumlar.

3 6.4.2.2. Bir veri grubuna ait agikligi hesaplar ve yorumlar. 14 - -

4 6.4.2.3. iki gruba ait verileri karsilastirmada ve yorumlamada 12 2 -
aritmetik ortalama ve agikhgi kullanir.

5 7.4.1.1. Bir veri grubuna iliskin daire grafigini olusturur ve 9 5 -
yorumlar.

6 7.4.1.2. Verilere iliskin gizgi grafigi olusturur ve yorumlar. 9 5 -

7 7.4.1.3. Bir veri grubuna ait ortalama, ortanca ve tepe degeri 6 8 -
elde eder ve yorumlar.

8 7.4.1.4. Arastirma sorularina iliskin verileri uygunluguna gore 9 4 1

daire grafigi, siklik tablosu, situn grafigi veya cizgi grafigiyle
gosterir ve bu gosterimler arasinda dontsimler yapar.

9 8.4.1.1. Bir veri grubuna iligskin histogram olusturur ve 7 7 -
yorumlar.

Katihmcilarin TinkerPlots yaziliminin kazanimlari kazandirma noktasindaki goruslerinin genel olarak
olumlu oldugu, yazilimin, bir veri grubuna ait acikligi hesaplama ve yorumlama, iki veri grubunu
karsilastirmada aritmetik ortalama ve acikligi kullanma, aritmetik ortalamayi hesaplama ve yorumlamaya
yonelik kazanimlarda daha etkili oldugunu distindiikleri séylenebilir. Katilimcilarin, stun, daire, gizgi
grafikleri olusturmayi iceren kazanimlarda da ayni diisiinceye sahip oldugu ancak histogram ve bir veri
grubunun ortalama, ortanca ve tepe degerini bulmay iceren kazanimlarda ise ayni diisiinceye sahip
olmadigi séylenebilir.

Katihmcilara etkinlik uygulama formunun sonunda yer alan degerlendirme formlarinda “Etkinligin
basinda verilen kazanimi géz oniinde bulundurdugunuzda TinkerPlots yazilimi ile bu kazanimin
kazandirilabilecegini distiniyor musunuz?” sorusunun ardindan “Yukarida verdiginiz cevabi gbz 6niinde
bulundurarak TinkerPlots yazilimi ile bu kazanimi kazandirma ile ilgili goristiniizi agiklar misiniz?” sorusu
yoneltilmistir. Bu soruya katilimcilarin verdikleri yanitlardan, elde edilen temalar ve kodlar Tablo 8’de yer
almaktadir.
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Tablo 8.
TinkerPlots Yaziliminin Kazanimlari Kazandirabilmesine Yénelik Katilimci Diisiincelerinden Elde Edilen
Temalar ve Kodlar.

Temalar Olumlu/Olumsuz Kodlar f
Ogrenmeyi gldiileme Olumlu Aktif katimi saglayici 11
Dikkat cekici 11

Eglenceli 8

Kazanimlari kazandirmaya Olumlu Yorumlamada kolaylik saglama 49
katki Kesfettirici 10
Kavramayi kolaylastirici 4

Hatasiz sonug elde etme 4

Kalicihgi saglama 4

Ozgiiven arttirici 1

Olumsuz islem becerisini kdreltme 17

Yorumlamada zorluk ¢ikarma 9

Yazilimin ozellikleri Olumlu Olumlu gorsellik 16
Kullanigh olmasi 12

Zamandan tasarruf 12

Olumsuz Eksik yanlarinin olmasi 14

Katihmcilarin, uyguladiklari etkinlikler sonrasi, TinkerPlots yazilimina yonelik olumlu goérisleri
incelendiginde en fazla vurgunun, yazilimin, yorumlamada kolaylik saglayacagina, olumlu bir gérselliginin
bulunduguna, zamandan tasarruf saglayacagina, aktif katihmi saglayici ve dikkat g¢ekici olduguna,
kullanish ve kesfettirici olduguna, yapildigi gorilmektedir. Olumsuz gorisler incelendiginde ise en fazla
vurgunun, islem becerisini koreltecegine, eksik yanlarinin bulunduguna, yorumlamada zorluk
¢ikartacagina, yapildigi gorilmektedir.

VUstat Yazilimina Yonelik Odak Grup Gorismesinden Elde Edilen Bulgular

Katihmcilara yoneltilen sorulara, katihmcilarin verdikleri yanitlardan elde edilen temalar ve kodlar
Tablo 9'da yer almaktadir. Katihmcilarin, VUstat yazilimina yonelik gorislerinin 6grenmeye gidileme
temasi altinda gruplandirilan kodlari incelendiginde yazilimin, dersi 6grenciler igin zevkli ve eglenceli hale
getirebilecek olmasi, 6grencilerin ilgisini cekme potansiyelinin olmasi, yaziimda verilerin degistirilerek
sonucun aninda gézlemlenebilmesi olumlu bulunmaktadirlar.

Katihmcilarin agiklamalarindan bazi alintilar asagida yer almaktadir:

K9: “Eglenir ayni zamanda. Eglenceli bir matematik olur.”

K7: “Ben de zevkli olacagini disiiniyorum. Clinkii mesela normal su tahtaya yazdiginla akilli tahtaya
yazdigin arasinda algi olarak fark ediyor. Ogrencilerin daha ¢ok hosuna gidiyor akilli tahtaya yazmak
silmek falan. Seviyorlar teknolojik seyleri. O yiizden ilgilerini ceker.”

Katihmcilarin, VUstat yazilimina yénelik gorislerinin kazanimlari kazandirmaya katki temasi altinda
gruplandirilan olumlu kodlari incelendiginde, ayni ekranda birden ¢ok grafik cesidinin gorilebilmesi ve
grafiklerin karsilastirilabilmesi, bu sayede veri tirlerine uygun grafik ¢esidinin belirlenebilmesi ve grafik
turleri arasindaki farkin anlamlandirilabilmesi, yorumlama konusunda 6grencinin isini kolaylastirmasi
olumlu bulunmustur. Yaziimin pekistirici olarak kullaniimasi gerektigi vurgulanan diger bir konudur.
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Tablo 9.
VUstat Yazilimina Yénelik Odak Grup Gériismesinden Elde Edilen Temalar ve Kodlar.
Temalar Olumlu/Olumsuz  Kodlar Katilimailar
Ogrenmeyi Olumlu Eglenceli-zevkli K7, K9, K10
gidileme ilgi cekici K4, K7, K11
Aktif katihmi saglayici K8
Kazanimlari Olumlu Kavramay! kolaylastirici K1, K4, K7, K9, K11, K12,
kazandirmaya K13, K14
katki Yorumlamayi kolaylastirici K1, K2, K3, K7, K9, K13, K14
Pekistirici K4, K6, K9, K11, K12, K13
Kaliciligi saglayici K2, K3, K8, K11
Kesfettirici K4, K8, K14
Hatasiz sonug elde etme avantaji K1, K9
Olumsuz islem becerisini kéreltici K1, K4, K7, K9, K10, K11,
K12, K13, K14
Bilgiyi hazir sunmasi K3, K6, K10
Hatal yoruma neden olabilecegi K6, K7
Kavramayi zorlastirici K2
Kesfettiricilikten uzak olmasi K10
Yazilimin Olumlu Zamandan tasarruf K1, K3, K4, K5, K9, K11
ozellikleri Olumlu gorsellik K2, K7, K9, K11
Kullamishhk K1, K10, K11, K13
Ogretmene destek K5, K8
Dilinin Tirkce olmasi K7
Olumsuz Eksik yanlarinin bulunmasi K4, K5, K7, K8, K11, K12
Yetersiz gorsellik K10, K13
Dinamik olmamasi K12

Katihmcilarin agiklamalarindan bazi alintilar asagida yer almaktadir:

K13: “Ogrenci butiin grafikleri ayni ekranda goriince aradaki farki ve kullanmasi gereken grafik
cesidini daha hizli bir sekilde kavriyor.”

K12: “Grafikleri ayni anda gosterebiliyor bu bir avantaj kesinlikle katilyorum.”

K1: “3-4 tane grafigi ayni ekranda gordiigii zaman iste grafikler arasindaki farki hangi grafigin daha
uygun olabilecegini eger yorumlamak diyorsaniz eger gergekten ufku agicr.”

Katilimcilarin, VUstat yazilimina yonelik gorislerinin kazanimlari kazandirmaya katki temasi altinda
gruplandirilan olumsuz kodlari incelendiginde, islemleri 6grencilerin yapmamasinin, yaziimin sonuglari
direk olarak vermesinin ve bir bakima hesap makinesi islevi gormesinin, grafikleri 6grencinin ¢izmeden
hazir verilmesinin ilgili kazanimi kazandirma noktasinda sikinti yaratabilecek olmasi olumsuz
bulunmaktadir.

Katihmcilarin agiklamalarindan bazi alintilar asagida yer almaktadir:

K10: “Sonuglar vermesi ¢ok glizel de bir sayfada da hani yapilan islemleri gosterse hani ¢ok glzel
olur.”
K1: “Ozellikle islem yetenegini kérelten bir program dgrenci agisindan.”

K12: “Bazi noktalarda hesap makinesi gibi ¢alisiyor.”
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Katilimcilarin, VUstat yazilimina yonelik gorislerinin yazilimin 6zellikleri temasi altinda gruplandirilan

olumlu kodlari incelendiginde, zamandan tasarruf saglamasi, gorsel olmasi, menilerin Turkge olmasi
olumlu bulunmaktadir.

Katihmcilarin agiklamalarindan bazi alintilar asagida yer almaktadir:

K13: “Zaman agisindan ¢ok ciddi bir tasarruf saghyor.”

K4: “Grafik ¢izme konularinda gayet iyi. Cocugun gérmesi agisindan ve zaman kazanimi agisindan
sinifta. Clinkl bunlarin gizilmesi ¢cok fazla zaman aliyor.”

K7: “VUstatin bir glzelligi de su. Tlrkge olmasi meninin. Kullanilabilme agisindan giizel.”

Katihmcilarin, VUstat yazilimina yonelik gortslerinin yazihmin 6zellikleri temasi altinda gruplandirilan

olumsuz kodlari incelendiginde, arayilzlerin 6grenci i¢in uygun olmamasi, yazilimin dinamik olmamasi,
daire grafiginde merkez acly1 géstermemesi yazilimin eksik yanlari olarak gérilmektedir.

Katihmcilarin agiklamalarindan bazi alintilar asagida yer almaktadir:

K13: “Dezavantajliysa merkezi egilim ve yayilim o6lgiilerini bir ekranda vermis dos ekrani gibi bir ekran
vardi o yoni ¢ok kotuydi. Yani bir 6grenci agisindan disiindliglimizde yani hareketlilik yoktu
ekranda. O yénden kotuyda.”

K8: “Ben simdi soyle bakiyorum olaya. Higbir program bizim 6gretim programimizdaki kazanimlari

kazandirmamizda yiizde yuz etkili olmaz zaten.”

TinkerPlots Yazilimina Yonelik Odak Grup Gériismesinden Elde Edilen Bulgular

Katihmcilara yoneltilen sorulara, katimcilarin verdikleri yanitlardan elde edilen temalar ve kodlar

Tablo 10’da yer almaktadir.

Tablo 10.
TinkerPlots Yazimina Yénelik Odak Grup Gériismesinden Elde Edilen Temalar ve Kodlar.

Temalar Olumlu/Olumsuz Kodlar Katilimcailar

Ogrenmeyi Olumlu Eglenceli-zevkli K1, K5, K8, K9

gidileme Aktif katihmi saglayici K1, K2, K3, K9
ilgi gekici K1, K4, K13

Kazanimlari Olumlu Kavramayi kolaylastiric K8, K11

kazandirmaya Yorumlamayi kolaylastirici K4, K9

katki Pekistirici K5
Kaliciligr saglayici K14
Kesfettirici K14
Sayisiz tekrar yapabilme K5

Olumsuz islem becerisini kéreltici K1, K11

Hatal yoruma neden olabilecegi K11
Kavramayi zorlastirici K12

Yazilimin Olumlu Olumlu gorsellik K2, K4, K8, K11, K13

ozellikleri Zamandan tasarruf K5, K9
Dinamik olmasi K4, K13
Ogretmene destek K14

Olumsuz Eksik yanlarinin bulunmasi K2, K9, K10, K13

Dilinin Tiurkce olmamasi
Yetersiz gorsellik

K7, K8, K9, K11
K8
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Katilimcilarin, TinkerPlots yazilimina yonelik gorislerinin 6grenmeye gilidileme temasi altinda
gruplandirilan kodlari incelendiginde, dersi 6grenciler igin zevkli ve eglenceli hale getirecek olmasi,
ogrencilerin aktif katiimini saglayacak olmasi, 6grencilerin ilgisini ve dikkatini ¢ekme potansiyelinin
olmasi olumlu bulunmaktadirlar.

Katihmcilarin agiklamalarindan bazi alintilar asagida yer almaktadir:

K11: “iste renk tayin etmesi, onlari hareket ettirebilmek falan gergekten ilgincti. Aciklikla ilgili
soylemistim o ¢ok hosuma gitti gercekten. Cetvelle 6lgmesi aciklik budur iste veriler bu aralkta
dagilir. Bunu gérmesi ¢ok glizel gergekten.”

K1: “Zevkli, 6grencinin dikkatini ceken, yogunlastirict.”

K13: “Hareketli olusu 6grencinin direk ilgisini ¢ekecek bir seydir. Yani sanki biri kagiyor digerleri

kovaliyor gibi bir distiinceyle 6grenci hareket ediyor.”

K1: “Ogrenciyi direk olarak uygulamaya katan bir program.”

Katihmcilarin, TinkerPlots yazilimina yoénelik gorislerinin kazanimlari kazandirmaya katki temasi
altinda gruplandirilan olumlu kodlari incelendiginde, dinamik yapisinin kavramayi kolaylastirmasi,
sagladigi gorselligin anlamlandirma ve yorumlamayi kolaylastirmasi, kesfettirme olanaginin bulunmasi
olumlu bulunmaktadir. Yazilimin pekistirici olarak kullanilmasinin uygun oldugu da vurgulanan bir diger
konudur.

Katilimcilarin agiklamalarindan bazi alintilar agagida yer almaktadir:
K11: “Mesela “TinkerPlots”ta acikhgl gosterirken cetvelin olmasi kavramsal olarak da 6grenmeyi

saglayacaktir.”

K14: “Verileri gorliyorsunuz birebir. Onlari saga sola ¢ekerek kendiniz grafigi olusturuyorsunuz. Bu
Ogrencide biraz daha kalicilik yaratabilir. Bu glizel birsey.”

K1: “igerikleri, ayrintilari net bir sekilde ifade eden bir program.”

K6: “Mod medyan ve aritmetik ortalama hesaplanirken bunu grafik Gzerinde yerini belirtmesi.
Cocugun yorum yapmasini daha da kolaylastiracaktir.”

Katihmcilarin, TinkerPlots yazilimina yoénelik gorislerinin kazanimlari kazandirmaya katki temasi
altinda gruplandirilan olumsuz kodlari incelendiginde, islemleri atlayarak direk sonuglari vermesi ve
ekrana yansitmasi, daire grafiginde yizdelik dilimleri gostermemesi, tim grafiklerin ayni ekranda
gorinmemesi olumsuz bulunmaktadir.

Katihmcilarin agiklamalarindan bazi alintilar asagida yer almaktadir:

K11: “Ama orda direk ortalamayi veriyor ya da modu medyani gorsellestirmeden grafik Gzerinde
vermeden sonucu vermesi sadece hesap makinesi 6zelligi katiyor. Ara islemleri atlamasi olumsuz
tarafi.”

K1: “islem kérelmesini sagliyor.”

Katihmcilarin, TinkerPlots yazihmina yonelik gorislerinin  yazihmin ozellikleri temasi altinda
gruplandirilan olumlu kodlari incelendiginde, énemli bir goérsellik avantaji saglamasi ve bu durumun
ogrencilerin kavramlari anlamlandirmasina katki saglamasi, zaman kazandirmasi, dinamik ve hareketli
olmasi, olumlu bulunmaktadir.

Katilimcilarin agiklamalarindan bazi alintilar agagida yer almaktadir:

K8: “Eglenceli noktalari var. Renkli olmasi &zellikle. iste o alan mantigi falan seylerin renklerin bir
araya toplanmasi iste ayni grupta olanlarin. Orasi glizel. Aslinda biraz sey yapabilir yani kavramalarina
iste grafikte ayni situnda bulunan verilerin benzerliginde falan biraz da faydali olabilir.”

K11: “Zaman kazanabilir 6grenci bu programi kullanarak.”
K9: “Ama dedigimiz gibi zamandan tasarruf sagliyor, eglenceli hale getiriyor. Daha bdyle etkilesimli
olabilir. Daha ¢ok kisiye yorum verme sansi olur sinif icerisinde. Hani bir iki 6grenciyle hemen hizli
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yapmak tahtada ¢ézdiirmek yerine mesela. Obiir tiirli de ¢ok zaman harciyoruz ¢ézemeyenlerle
ugras ugras ugras. En azindan herkes katilir derse herkes yapar. Herkes yoruma katilir.”

Katihmcilarin, TinkerPlots yazihmina yonelik gorislerinin  yazihmin ozellikleri temasi altinda
gruplandirilan olumsuz kodlari incelendiginde, daire grafiginde sayisal degerlerin gosteriimemesi ve
merkez acginin elde edilmemesi, dilinin Tirkgce olmamasi, ara yizinin 6grenci agisindan sikintih
yaratabilecek olmasi, olumsuz bulunmustur.

Katilimcilarin agiklamalarindan bazi alintilar agagida yer almaktadir:

K7: “Daire grafiginde dilimlerin sayisal degerlerin gosterilmemesi eksiklik.”

K10: “Histogrami begenmedim. Cok histogram grafigine benzemiyordu. Baslangici sifirdan basliyordu
direk. Baslangigta bosluk yoktu. Sutunlar yani ¢ok diiz geldi.”

K9: “ingilizce olunca da biraz sikinti var. Biraz daha agiklayici veya Tiirkceye cevrilmis sekli olabilir.”

K8: “Programin ara yizi biraz daha 6grenciye doniik olsa daha iyi olur. Bazen elimizde yonerge
olmasina ragmen “TinkerPlots”ta biz bile bazen zorlandik. Bazi seyleri bulamadik.”

Tartisma, Sonug ve Oneriler

Bu arastirmada, “Istatistik 6gretiminde kullanilabilen BIT aracglarindan, VUstat ve TinkerPlots
yazilimlarinin, istatistik 6gretiminde kullaniimasi ile ilgili 6gretmen goérusleri nelerdir?” sorusuna cevap
aranmistir. Arastirma bulgulan incelendiginde, katimcilarin, her iki yazilima yoénelik olumlu ya da
olumsuz ¢ogunlukla ayni 6zelliklere vurgu yaptiklari gorilmektedir.

Her iki yazihmin da sahip oldugu gorsellik, sonuglari hizli ve net bir sekilde ekrana tasimasi, veriler ve
grafikler arasinda karsilastirma imkani vermesi ve kesfettirici olmasi, 6grencilerin, istatistik 6gretimine
yonelik kazanimlari anlamlandirmasina, iliskilendirmesine, kolay ve dogru bir sekilde yorumlamasina,
kavramasina ve 6grenilen bilgilerin kalici olmasina olumlu yénde katki sunacaktir denilebilir. Bu durum,
istatistik 6gretiminde VUstat ve TinkerPlots yazilimlarinin kullanilmasi, istatistik 6gretimi icin tavsiye
edilen, istatistiksel okuryazarliga vurgu ve istatistiksel diisinmeyi gelistirme, islemsel bilgilerden ziyade
kavramsal anlamaya vurgu, veri analizi ve kavramsal anlamayi gelistirme icin teknoloji kullanimi (GAISE,
2016) basamaklarini gerceklestirmeye katki sunacaktir seklinde yorumlanabilir. Alanyazinda, ¢alismanin
bu bulgularini destekleyen farkl arastirmalar bulunmaktadir. Arastirmacilar, matematik dgretiminde BIT
kullaniminin, goérsel ve isitsel 6geler barindirmasi sebebiyle, 6grenilen bilgilerin kalicihigini sagladigini
(Atasoy, et. al., 2015; Celik & Cevik, 2011; Delice & Karaaslan, 2015b; Dilek, et. al., 2007; Geng, 2010;
Kagizmanli & Tatar, 2012; Kutluca & Zengin, 2011; Selcik & Bilgici, 2011; Tatar, et. al., 2014; Tatar,
Kagizmanli & Zengin, 2015; Tatar, et. al., 2013; Ural, 2014; Yavuz & Can, 2010; Zengin, et. al., 2013;
Zengin & Kutluca, 2011; Zengin & Tatar, 2014), kavramlari anlamayi kolaylastirdigini (Baltaci, Yildiz &
Kosa, 2015; Ciftci & Tatar, 2014; Fitzallen & Brown, 2006; Girbiz & Gilburnu, 2013; Kaleli Yilmaz, Ertem
& Giiven, 2010; Ozbay, 2012; Tatar, et. al., 2015; Tatar, et. al., 2013; Zengin, et. al., 2013; Watson &
Donne, 2009; Zengin & Kutluca, 2011), yeni bilgiler olusturmaya yardimci ve kesfettirici oldugunu
(Baltaci, et. al., 2015; Fitzallen, 2007; Kagizmanli & Tatar, 2012; Yanik, 2013; Yilmaz, 2013),
belirtmektedirler.

VUstat ve TinkerPlots yazilimlarinin, 6grenciler icin, dersi, ilgi cekici, eglenceli ve zevkli hale getirmesi,
kolay ve kullanisli olmasi, 6grenciyi derste aktif kilmasina neden olacaktir denilebilir. Bu durumun,
ogrencilerin istatistik 6grenme alanlarina karsi olumlu tutum gelistirmesine ve istatistik 6gretimi icin
tavsiye edilen, sinif i¢i etkin 6grenmeyi tesvik etme (GAISE, 2016) basamaginin gergeklestirilmesine katki
sunacagini séylenebilir. Arastirmacilar da, BiT’in, dgrencilere, kolaylikla kullanilabilen ve kullanisli araglar
sundugunu (Cift¢i & Tatar, 2014; Geng, 2010; Kabaca, Aktiimen, Aksoy & Bulut, 2010), ilgi gekici ve
eglenceli geldigini (Atasoy, et. al., 2015; Delice & Karaaslan, 2015b; Gokkurt, et. al., 2012; Hangul & Uzel,
2010; Kutluca & Zengin, 2011; Koparan & Kaleli Yilmaz, 2014; Mercan, Filiz, Gdcer & Ozsoy, 2009; Simsek
& Koru Yilcekaya, 2014; Taslibeyaz & Glilcl, 2013; Tatar, et. al., 2014; Tatar, et. al., 2013; Ural, 2014;
Yavuz & Can, 2010; Zengin & Kutluca, 2011), 6grencilerin aktif katihmini sagladigini (Baltaci, et. al., 2015;
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Celik & Cevik, 2011; Girblz, 2007; Mercan, at. al., 2009; Simsek & Koru Yiicekaya, 2014), tutumu olumlu
yonde etkiledigini (Dogan, 2009) sdylemektedirler. Bu sonuglar, arastirma bulgusuna paralel sonuglardir.

Katilimcilar VUstat yaziliminin dilinin Tirkce olmasinin olumlu, TinkerPlots yaziliminin dilinin ingilizce
olmasinin olumsuz oldugunu disinmektedirler. Her ne kadar matematik veya istatistik 6gretimi icin
gelistirilen yazilimlarda matematiksel semboller yer aliyor ve matematiksel terimlerin bir kisminin
yabanci dildeki karsiliklari Tiirkgede de kullaniliyor olsa da, teknolojik bir materyalin dilinin, kullanicinin
kendi dilinde olmasinin yaratacag tistiinliik tartisiimazdir. Ozellikle 8grencilerin kullanacagi yazilimlarin
dilinin Turkce olmasinin Ustlinlik saglayacagl (Geng, 2010; Kabaca, et. al., 2010), bir¢ok yazihm veya
yazilimin dilinin ingilizce olmasinin kullanim agisindan sikinti yaratacagi (Simsek & Koru Yiicekaya, 2014),
arastirmacilar tarafindan da vurgulanmaktadir.

Katilimcilar TinkerPlots yaziliminin dinamik olmasini olumlu, VUstat yaziliminin dinamik olmamasini
ise olumsuz olarak goérmektedirler. TinkerPlots yaziliminin, veriler siniflandiriirken ve grafiklere
donustarulirken, merkezi egilim ve dagilim olgileri bulunurken asama asama ilerlemesinin, dinamik
yapisi sayesinde kullanicinin bu islemlerin bircogunu bilgisayarin faresi yardimiyla sirikleyerek
yapmasinin, istatistik kavramlarini olusturmada ve anlamlandirmada 6nemli bir avantaj saglayacagi
aciktir. Arastirmacilar da, dinamik matematik ve geometri yazilimlarinin, sahip oldugu siiriikleme 6zelligi
sayesinde, kesfetmeye, akil ylriitmeye, varsayim olusturmaya ve genellemeye ulasmaya katki sagladigini
(Kése, Uygan & Ozen, 2012), geleneksel ortamlarda olusturulamayan birgok iliskinin olusturulabildigini
(Karatas & Giliven, 2015), sodylemektedirler. Bu agidan bakildiginda, katiimcilarin da TinkerPlots
yaziliminin dinamik yapisinin istatistik O6gretimine yapacagl olumlu katkiyi farketmis olduklari
soylenebilir.

Her iki yazihmin da islem becerisini koreltecegi dislincesi neredeyse tim katilimcilar tarafindan
vurgulanmistir. Yazihmlarin, verileri bir tiklamayla veya siriikleme 6zelligi ile aninda tablolara veya
grafiklere donistiirmesi olumlu bulunmamistir. Katilimcilar, her 6grencinin kagit kalemle tablolari veya
grafikleri dnce elle gizmeleri gerektigini, aritmetik ortalama hesaplama, mod, medyan bulma vb islemleri
o6grencinin mutlaka kendisinin yapmasi gerektigini séylemektedirler. Bunlar ayni zamanda her iki
yazilimin eksik yanlari olarak da vurgulanan hususlardir. Bu noktada, VUstat ve TinkerPlots yazilimlarinin
zamandan tasarruf saglayacagl bulgusu anlam kazanmaktadir. Katilimcilar, 6grencilerin islemleri kagit
kalem ile yaptiktan, tablo ve grafikleri elle c¢izdikten sonra yazihmlarin kullanilmasinin zaman
kazandiracagini disiinmektedirler. BIT kullaniminin zamandan tasarruf saglayacagi farkli arastirmacilar
tarafindan da soylenmis olsa da (Ciftci & Tatar, 2014; Tatar, et. al., 2013) burada zaman kazandirmadan
kastedilen 6grencilerin, konu anlatimindan sonra, kagit kalem ve elle yapacaklari alistirmalarin ve
orneklerin, yazilimlar sayesinde, sayisal olarak artmasidir. Belirtilen sebeplerden dolayi yazilimlarin
derslerde tamamlayici, pekistirici bir arag¢ olarak kullaniimasi gerektigi agirlikh gorls olarak ortaya
cikmistir. Katihmcilara goére, teorik olarak ders anlatimi yapildiktan, islem basamaklarinin tamamini
gerceklestirdikten, tablo ve grafiklerin kagit kalem araciligiyla gizimleri bitirildikten sonra yazihimlarin
kullanilmasi gerekmektedir. Benzer arastirma sonuglari da bu durumu destekler niteliktedir.
Arastirmacilar, bilgisayar destekli 6gretimin ¢ogunlukla sadece hazir bilgiyi sundugu (Atasoy, et. al.,
2015), 6grencileri ezbere yonlendirebilecegini ve islem becerilerini koreltebilecegini (Cakiroglu, et. al.,
2008) belirtmektedirler. Ancak bu durumun, GAISE raporunda (GAISE, 2016), istatistik Ogretimine
yonelik Onerilen tavsiye basamaklarinin “islemsel bilgilerden ziyade kavramsal anlamaya vurgu”
basamagiyla celistigi dusliniilmektedir. Elbette, 6grencilerin aritmetik ortalamanin nasil hesaplandigini,
merkezi egilim ve dagilim olgilerinin ne sekilde bulundugunu bilmesi 6nemlidir. Ancak islemsel bilgiden
cok kavramsal anlamanin 6n planda tutulmasi gerektigi distnullrse, s6z konusu yazilimlarin, dersi
tamamlayici ve pekistirici bir ara¢ olmasindan ziyade dersin aktif elemani olmasi gerektigi
dusinidlmektedir. Katilimcilarin, gogunlugunun, matematik 6gretiminde teknolojiyi kullanma noktasinda
bir tecrubelerinin olmamasi ve matematik 0gretim programinda yer alan kazanimlari kazandirmak
amaciyla teknolojinin ne sekilde kullanilacaginin bilinmiyor olmasi da bu sekilde diisiinmelerine neden
olmus olabilir.
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Sonug olarak, katiimcilarin, matematik 6gretiminde teknolojiyi, etkinlik hazirlamak, 6lgme ve
degerlendirme yapmak, ders anlatmak, soru ve test hazirlamak igin kullandigi, matematik 6gretiminde
teknolojiyi kullanabilmeleri igin, bilgi ve becerilerinin arttirilmasi gerektigi gériilmektedir. Ayrica okullarin
fiziki altyapilarinin iyilestirilmesi, kazanimlara uygun yazilimlarin gelistirilmesi, 6grencilerin teknoloji
bilgilerinin gelistirilmesi, yazihmlarin (cretsiz temin edilmesi, mifredatin hafifletiimesi ve EBA
iceriklerinin zenginlestirilmesi de gerekli goriilen unsurlardandir. Katihmcilar, VUstat ve TinkerPlots
yazilimlarinin, sahip oldugu gorsellik, sonuglari hizli ve net bir sekilde ekrana tasimasi, zamandan tasarruf
saglamasi, veriler ve grafikler arasinda karsilastirma imkani vermesi ve kesfettirici olmasi, 6grencilerin,
istatistik 6gretimine yonelik kazanimlari anlamlandirmasina, iliskilendirmesine, kolay ve dogru bir sekilde
yorumlamasina, kavramasina ve 6grenilen bilgilerin kalici olmasina olumlu ydnde katki sunacagini
diistinmektedirler. Katilimcilar tarafindan vurgulanan bir bagska durum da her iki yaziimin da dersi ilgi
cekici, eglenceli ve zevkli hale getirecek olmasinin, kolay ve kullanish olmasinin, 6grencileri derste aktif
kilacagidir. Ancak bu noktada dinamik olan yazilimlarin biraz daha avantajli oldugu da vurgulanmistir.
Katihmcilarin, yazilimlara yoénelik en 6nemli olumsuz dislincesi ise 6grencilerin islem becerilerini
kéreltecegi yoniindedir. Ayrica katilimcilar, gretimde kullanilacak BIT araglarinin dilinin Tiirkce olmasi
gerektigini de belirtmislerdir.

Arastirmanin sonuglari géz 6ninde bulunduruldugunda, Ogretmenlere matematik 6gretiminde
teknolojiyi ne sekilde kullanmalari gerektigi ile ilgili bilgilendirme galismalari yapilmasi, 6gretmen ve
ogrencilerin teknoloji alanina yonelik bilgi ve becerilerinin gelistirilmesi icin egitimler diizenlenmesi ve
projeler gelistirilimesi, matematik 6gretiminde kullanilabilecek yaziimlarin Gcretsiz temin edilmesi,
Tirkgelestirilmesi hatta kendi 6gretim programlarimizi kapsayici yerli yazihmlar gelistiriimesi, EBA
portalinin icerik ve materyal agisindan zenginlestirilmesi icin 6gretmenler tesvik edilmesi, VUstat ve
TinkerPlots yazihmlari 6zelinde benzer yazilimlarin kullanimini yayginlastiriimasi igin Gniversiteler ve milli
egitim madurlikleri arasinda isbirlikleri olusturulmasi, 6gretmenlere istatistik 6gretimine yonelik
pedagojik alan bilgisi egitimi verilerek istatistik 6gretiminin ne sekilde olmasi gerektigi ile ilgili Gniversite
isbirligi ile calismalar yapilmasi 6nerilebilir.

Bilgilendirme

Bu calisma Esat Avci’'nin yiiksek lisans tezinden dretilmistir.
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