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competitions, due to their role of integrating the interest and desire of students to compete in education,
challenging their potentials and facilitating their adaptation to daily life, are notable issues. In that sense, in the
present study, it was aimed to explore the contest-related views of the students participating in a worldwide online
mathematics competition and examine these experiences from the gifted education perspective. Based on this
aim, 597 third to eleventh-grade students who took part in this international mathematics contest held in 2018-
2019 educational year from 28 different countries constituted the participants of the study. Students’ ideas
regarding their contest-related experiences were evaluated and then these ideas were examined on whether the
contest serves the purpose of students needing extra materials/studies in mathematics, like gifted ones. Findings
reflected that 15.7% of the students’ views about such an international, digital math contest are unfavorable while
63.5% of them are favorable as well as 20.8% of them indicate their suggestions. Many of the students mentioned
that they liked the challenge in the contest, thanked and found it as fun or awesome. It was seen that the contest
mostly serves the students who request and desire challenge in their tasks. It was also concluded that the contest
can attain the goals of mathematically gifted students searching for extra services in mathematics by providing
them challenging problem-solving tasks or game-based interactive math activities in such a different, worldwide
platform.
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INTRODUCTION

In contemporary world, in order to make students discover and internalize the nature of actual math, educational research in
mathematics led to the new trends that enable students explore and question mathematics while challenging and motivating
them. In this sense, some terms like challenge, competitions, edutainment, mathematical games are more involved in both
research area and our lives (Gleason, 2008). For many years, mathematics was perceived by students as unattainable, boring, very
abstract and difficult (Ignacio et al., 2006; Kogce et al., 2009). Thus, this led to misperception of mathematics by the students and
so, in educational settings, ways that create different mathematical atmosphere in which students are challenged and enjoyed
without being dependent on curriculum objectives were looked for. Some informal mathematical experiences like competitions,
playing games, and taking part in in clubs may develop math interests of students because they provide an individualized path to
the students (Steegh et al., 2019). Among them, in international competitions students who have common goals and perspective
in terms of mathematics may have an opportunity to bring together. By using mathematics language, they can get together, make
sense of the mathematics, and compete with each other in those competitions. In their nature, children are actually tended to
compete with their peers, so integrating the competition in education is a way to help them get accustomed to the real life (Manev
et al., 2007; Verhoeff, 1997). In addition to this, as Wahl and Besag (1986) stated in their study, involving in a part of competition
initiates the importance of building the achievement on students’ own struggle. Moreover, some researchers mentioned about
benefits of mathematics competitions in their studies (Michaels & Forsyth, 1977; Slavin, 1980). To illustrate, Thrasher (2008) unveils
that competitions provide challenge both to teachers and students and increase students’ interest and curiosity about
mathematics. He also highlights that both participation and training process of competitions enable students to make sense of
the non-routine mathematical problems which they may not face in their regular classrooms.

Nowadays, qualified mathematics contests assisted the students to be ready for the challenges both in the classroom and
daily life, and to be at ease for doing mathematics with their own success, which increase self-confidence of students (Rudnick,
2014). As Kendorov (2006) states, such competitions also create worldwide networks among all participants. This is a good way
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for constructing a culture of mathematics both in schools or in students’ interactions with other people across the counties. If not
all, such competitions make students think and talk about mathematics different from their regular math lessons restricted to the
curriculum objectives. In addition to these general contributions for regular students, many studies (Campbell et al., 2010; Kalman,
2002; Kenderov, 2006; Olszewski-Kubilius & Lee, 2004; Stockton, 2012) advocate the important role of mathematics competitions
in providing opportunities for gifted students. Although gifted children have an inner capacity and potential, transforming these
gifts into talent needs special efforts like substantial reinforcement in educational settings (Gagné, 2005). Thus, as Subotnik et al.
(1996) state, it is necessary to increase the number of especially gifted students to participate in such organizations because
guiding them to study and participate in competitions or Olympiads is a way to develop their talents (Johnson, 2000).

However, it is a reality that organization of a qualified mathematics competition is an actual difficulty (Verhoeff, 1997) and it
is important to evaluate these competitions not only from teachers’ or educators’ perspective but also from students’ own
perspectives. As stated by many researchers (Danaher, 1994; Fullan, 1991; Weis & Fine, 1993), itis important to reveal the students’
own voices in studies about evaluation of any educational material, in which students are the main characters. Thus, learning the
need and efficacy of a process in education from students own in an unstructured way, rather than limiting them to the
predetermined and structured options of surveys, is a necessity to obtain more trustworthy data in research (Best et al., 2015).
From this point, within the context of this study, it was aimed to examine the contest-related views of the students participating
in the Caribou Math Contest which is a worldwide online competition that holds six times throughout one school year. Moreover,
due to the fact that meeting up the gifted students with the proper interesting, challenging, beyond curriculum activities that
requiring higher level thinking is another issue in gifted education (Ozdemir & Isiksal, 2021), the present study also intended to
evaluate participants’ views whether the contest serves the purpose of students needing extra materials/studies in mathematics,
like gifted ones.

METHODOLOGY

Brief Information About Contest

Caribou Math Contest is a worldwide, international content which intends to show that mathematical puzzles, interactive
questions and nonroutine, daily life problems can be fun, exciting, and competing in math contests. It also means to improve
students’ problem-solving skills by means of challenging math activities and motivate them to make sense of the mathematics. In
line with this, in each competition, there are problem-solving questions for students’ ability to make application, analysis and
synthesis (Figure 1), and, there is a game question (Figure 2), and interactive question (Figure 3), which is prepared by the
organization and students can prepare by playing on the website before the contest. In addition, in some contests, there is a
history of mathematics (Figure 4) question about which students can reach relevant readings on the contests’ web page. After the
completion of the contest, the students participating in the contest can voluntarily present their view regarding the contest in a
new section where they can make comments. The data analyzed and interpreted through this study comes from these students’
views about the contest.
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_Marcel has soccer practice at 4 PM. The coach wants everyone to be in the change room at least 20 min before. To get there, Marce! needs 10 use the city bus. The bus leaves
from a bus stop which is a 5 minutes’ walk away from his home. The bus leaves every 10 minutes during daytime, more precisely at 6, 16, 26, 36, 46, 56 minutes past the full

hour, The bus ride takes 14 minutes and then it takes another 8 minutes to walk from the bus stop to the change room. What is the latest time that Marcel Is able to leave homo
in order to arrive on time for the practice?

a O321PM
b. O 3:36 PM
c. 0 3:26 PM
d O 314PM
e. O 301PM
1O313PM
g O31erm

/@t fraction of the rectangle below is unshaded? You may assume that the shaded figure is a parallelogram.
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Lot n doncte a positive integer. Which of the following formulas is proven by the image above?
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Figure 1. Sample questions from April 2019 contest for 5-6 grade students
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Figure 2. Sample game questions
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Interactive Calcrostic” Puzzle

» In the following puzzle, numbers are arranged in a 3x3 square. These numbers satisfy 3 horizontal and 3 vertical relations.

« Each latter represents a digit (one of 0,1,2,...,9). Equal lefters represent equal digits, diferent letters represent different digits.

+ The problem is to find the value of each letter. Enter these values in the boxes below, When a relation is satisfied, its line will turn green,
+ To revert back fo the original letter, enter a space in the box

* Try as often as you like (but beware of the remaining test time!) to get all lines to tum green.

g B o
50 o

Al G

Figure 3. Sample interactive calcrostic puzzle question
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The pascaline calculator was proficient at carrying simple operations such as

a Graph Sketching

b Finding the slope of a straight line
c Solving linear equations

d Division

e Loganthmic Calculations

{ Trigonometric Calculations

Exponentiation

Figure 4. Sample history question from the contest

Participants

In this study, students’ views about Caribou Contests carried out in October, November, and January of 2018-2019 educational
terms were analyzed so as to explore their views. In these contests, across 28 different countries, 32 124 students participated in
October contest, 28 427 students participated in November contest while 28 795 students participated in January contests. Among
those students, as the sample of this study, 224 students from October contest, 187 students from November contest and 186
students from January contest presented their comments upon completion of their test, which provided instant feedback about
their views on the contest. Within the scope of this research, the contest data that existed after the competition was taken.
Although the information about the gender and age of the students is not available in this competition database, it is known that
the students who express their opinions are in the 3'9-12t" grade range.

Data Analysis

By means of QDA Miner Lite program, the students’ views as in the form of qualitative data was analyzed firstly. In this
qualitative data analysis process, which allows interpretation of the data in a systematic way (Strauss, 1987), the steps of Miles
and Huberman (1994) was followed, and descriptive coding was used to explore the students’ views about contest. During this
process, memos were used so as to keep the focus and meaning assigned to the codes and they were continuously checked
(Creswell, 2007). Moreover, irrelevant data like students’ comments having no concern with the contest were removed from the
data. After all relevant data was coded, similar codes were clustered and grouped into categories which lead to valid interpretation
of the data as the students’ views. In this process, constant comparative approach (Strauss & Corbin, 1990) was preferred and
instead of using pre-set codes, these categories emerged from the codes of the data itself. At the end of the process, categories
were tested, and it was seen that all relevant units of data were placed into categories, which means saturation of the categories
(Lincoln & Guba, 1985). Furthermore, so as to ensure the reliability of the analysis, intercoder agreement, which was found
acceptable (Strauss & Corbin, 1990) as 80%, was calculated among coders.
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Thus, the qualitative data obtained from students’ comments lead to three categories: students’ favorable views, students’
unfavorable views about contest and students’ suggestions for the upcoming contests. In addition to this qualitative analysis of
the data, codes and categories obtained from this process were also analyzed quantitatively. That is, frequency of the codes and
categories as well as percentages were calculated to get a holistic interpretation of the data. The codes assigned to the categories
with percentages based on frequency of the codes were provided in Table 1.

Table 1. Percentages of codes and themes emerged from the analysis

Categories/Themes Codes Percentages
Favourable views about the contest Liking/Thankful 18.0
Hard but good 17.5
Fun 12.5
Awesome 8.5
Educational 4.0
Games 3.0
Unfavourable views about the contest High level 10.1
Not liking 2.3
History 2.0
Game 1.3
Suggestions for upcoming contests Make it easier 6.5
More time 5.8
Additional 4.0
Make it harder 2.5
More games 2.0
FINDINGS

The main aim of the study was examining students’ views about Caribou Mathematics Contest. Based on this main aim, the
findings of the study were obtained as students’ favorable and unfavorable views about the contests as well as their suggestions
for the upcoming contests. As seen in the Table 1, findings of the study reflected that 63.5% of the students’ views about contests
conducted in October, November, and January are favorable while 15.7% of them are unfavorable. That is, it can be said in a
general manner, when compared to negative remarks, most of the students shared their positive remarks about contests because
the ones indicating favorable comments were considerably more than unfavorable ones. In addition to the students’ views about
favorable and unfavorable, 20.8% of the students preferred to share their suggestions as their views about the contest.

When we investigate favorable views category, it can be seen that students expressing their favorable views mostly mentioned
about liking the contest (18.0%) while most of the other views concentrated on their satisfaction with the challenge of the
questions (17.5%). Besides, students found the contests as fun, awesome and educational as well as indicating their positive
expressions about the enjoyment of the games, which are the indicator of favorable views about the contest conducted for these
students. Before probing the difficulty issue of the contest, it should be highlighted that an important amount of the students
commented as fun (12.5%) and awesome (8.5%) for the contest and they usually used the affirmative words like great, fun,
amazing, interesting, enjoyment, and so on. Here are some examples from their own statements:

“This test was great!”

“S00000000000000000000000000000000000000000000000000000000000 fun!”

“I think Caribou is so helpful and the questions are lots of fun! | am very fond of it so; | recommend doing it. (:”
“Thank you for giving us these mind twisting contests! Really enjoying it! :)”

“Really fun and amazing. This is an awesome test for you to test your skills.”

On the other hand, as findings reflect, small number of participants reflected their negative views about contest. When their
data analyzed, it was seen that 10.1% of the students, which is the highest percentage in unfavorable view category, stated their
negative views due to the difficulty level of the problems. Conversely, 18.0% of the students in favorable views category had stated
their positive views due to the high level of the contest; that is, they stated their views as finding the contest hard but fun. As an
illustration for this, here are students’ own words indicating this satisfaction:

“I'loved it, keep up the good work and keep making it more and more challenging!”
“Hey this is a very hard test but helps a lot for my brain, enjoyed.”

“I love challenging caribou contests, good high-level questions. | look forward to it every day.”

Thus, although some of these students complained about hardness or high level of the test like stating “It was too hard”, it
could be seen that the most of students were especially pleased to face with challenge. In other words, except from suggestions
(20.8%), among students expressing the opinions as favorable or unfavorable had 79.2 of percentage, 17.5% of them stated their
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satisfaction with the challenge of the contest frankly. At that point, because challenge is one of the core dimensions that should
be provided in the tasks of gifted students (Chamberlin, 2002; Diezmann & Watters, 2001; Gavin et al., 2007; Hammer, 2002;
Karaduman, 2010; Leikin, 2010; Ozdemir & Isiksal, 2021; Sriraman, 2003), the findings of the study could be interpreted in a way
that the contest can meet the needs of students who require extra challenging tasks. As seen from their own statements, some of
the students were so contented with the hardness of the contest, even looking forward to other contests. For instance,

“The test was challenging and fun: D can’t wait for the next one!”

“This was a very fun as well as challenging test. P.S.-Looking forward to doing the next challenging test!”

Other issue stated mostly by students as unfavorable side of the test is that the students (2.0%) were complaining about one
of the history questions asked in January contest. That is, in fact, students didn’t present unfavorable view for the contest itself,
they were object to the existence of a history question in a math contest.

“The only thing that got me a bit upset was that you added a history question. Caribou math is called Caribou MATH for a
reason, right? For this | just want to do math and nothing more or less.”

“The question about Rene Descartes is unfair because it is not something that can be found out logically or mathematically
but is a sheer memorization question that is not the core idea of this test, so it cannot reasonably be expected to be taken
for points.”

Although some of the students stated adverse views about history question, it should be noted in here that history of
mathematics is something that should be provided to mathematically gifted students (Aydemir & Cakiroglu, 2013; Ozdemir, 2018;
Ozdemir & Isiksal, 2021). That is, although having some unfavorable comments, the contest may be helpful for gifted students to
inform them history of mathematics, which may be interesting for gifted students who are curious about the past, depth and
background of the concepts (Yevdokimov, 2007). Here are some examples from the word of the students satisfied with this math
history questions:

“Thanks for the question about math history.”

“I can access the history of mathematics information that | could not learn in school, | read this on website, and you asked
the question in the competition. That was good.”

Furthermore, a considerable amount of comments was regarding the educational dimension of the contest in the favorable
views’ category. That is, findings reflected that students have positive views about the contest because they think that it helped
them to learn something new or difficult to learn. Here is one of the students’ comment about educational side of the contest:

“I love Caribou Math! It teaches me a lot of new things that | did not know before. If you are about to start the contest and
you are nervous, then do not be because you will learn a lot of new things!”

Similarly, some students mentioned that the contest helped them for the development of their math skills. For instance,
“Cool math contest. | love it improving my math skills!”

“Caribou is a great way 2 improve your math skills.”

Similarly, some of the students stated their views concerning the contribution of the contest to their thinking process as,
“That was hard. Thanks though, it really made me think.”

“Hello Caribou team, firstly I'd like to thank about this great exam. It really uses your mind and forces you to think
deliberately.”

“Very challenging. I truly loved the awesome method of making your brain think!”

“This was amazing! The questions really pushed my thinking limits.”

As these data reflected, some of the students were satisfied with the improvement that the contest provided them. Based on
theidea that gifted students need higher level thinking to improve their critical thinking (Chamberlin & Chamberlin, 2010; Freiman,
2006; Karaduman, 2010; Leikin, 2010; McComas, 2011; Sriraman, 2003), by means of this contest which held 6 times in a year,
questions needing higher level thinking may fulfill the gifted students’ needs of higher order thinking.

Additionally, games of the contest were the other dimension of the findings that was obtained both in the categories of
favorable and unfavorable views. That is, 1.3% of the students expressed their negative comments about the game used in the
contest. For instance,

“I didn’t like the light game because | couldn’t achieve it.”
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In other respects, 3% of the students presented their favorable views about the games in the contest. Furthermore, it was seen
in the suggestions category that 2% of the students mentioned about games as their suggestions for existence of more games in
upcoming contests. For example,

“Make more games please!”
“Hey, can you make more games in the contest | would love to play with more games in the contest.”
“The games are my favorite!!!”

“Great test thanks for letting me play math games.”

What is more, when other suggestions made by the participants of the contest analyzed, it was deduced that some of the
students proposed to make the contest easier or giving more time to complete them while some of the students recommended to
make the contest easier at the same time. Students also suggested additional rules or properties for the games. For example, they
proposed to have bonus questions, hints at some parts, warnings about timing, a mini challenge every week for fun, questions like
what stands for “E” in E=mc?.

In general, the students participating in the contest have mostly favorable views about such an international mathematics
contest, as can be seen in Figure 5. The fact that the contest only run by its English, French, Chinese, and Irish form, some of the
students in other countries like in Germany, Turkey, Russia, South Korea, Thailand, and Dominican Republic made the contest in
their foreign language. Furthermore, despite curriculum differences among these countries as well as language difficulty, the
participants mostly shared their positive comments upon the completion of the contest and many of them thanked for involving
in such an online, worldwide math platform.

Figure 5. Students’ views about Caribou contest

DISCUSSION AND CONCLUSION

To discuss general findings, let us handle the issue from different perspectives. It is a reality that in mathematics education,
providing different experiences to students is important. So as to do this, to show the real face of mathematics that is related to
daily life, challenging and joyful, an amusing competition that motivates students is an opportunity for mathematics education.
Furthermore, in their teaching, teachers look for some qualified problems for their students in classrooms. However, they may not
face with these qualified problems or may not find enough time for constructing or searching for such extra materials. On the
contrary, teachers’ beliefs or perspectives may limit their way of presenting mathematics itself and its materials to their students,
which make it difficult. Hence, this situation may prevent teachers from providing their students with a quality understanding,
perspective, materials and education in mathematics (Sztajn, 2003). At that point, contests can serve this purpose; they can
combine these problems and materials which were constructed by the experts in a systematics way and provides these excellent
resources to the teaches (McLoughlin, 2003). In addition to this, National Council of Teachers of Mathematics (NCTM, 1989, 1998)
states that “mathematics can be thought of as a language that must be meaningful if students are to communicate mathematically
and apply mathematics productively”. Thus, the teachers should make an effort to integrate mathematical conservations in their
teaching or provide opportunities that enable them to use and understand the importance of mathematical languages. Herein,
international contests come into play again and they may help to bring the students from all over the world together and provide
them to use the same mathematical language, which creates a unifying and integrating effect (NCTM, 1988; Wakefield, 2000).

On the other hand, when we think about competition types, in mathematics Olympiads or strict mathematics competitions,
the content may be full off drill questions or difficult mathematical concepts that are beyond students’ grade level. Even, for some
of these contests, the students have to learn other basic concepts beyond their grade level. However, in competitions in which
students are asked to solve nonroutine problems by using their mathematical thinking, challenged in accordance with their grade
level/age learn how to struggle by using their mathematical thinking or critical thinking skills. The reason why majority of the
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students in this study stated favorable views might be the existence of these kind of questions. By means of the problems, games
or interactive puzzles, the students could make sense of the problems through their existence knowledge. Furthermore, in
mathematics Olympiads, most of the questions are somewhat far away from their existence knowledge and harder, which may
lead to anxiety for the students. However, there are 3, 4, and 5 points questions in this contest and the students might have easily
solved 3 points and even 4 points questions. Thus, students who are not gifted and have not excessive mathematical talent could
find opportunity to use their mathematical knowledge in these kinds of questions and even challenged themselves in their own
level and get enjoyed from the games. Thus, this may have provided them edutainment and led to the positive conclusions on
their feelings or views about the contest.

Itis a fact that the students can find many easy and similar tasks in many resources both online and offline because most of
theinstruction and materials are developed for the regular students (Chamberlin & Chamberlin, 2010) and the education materials
are mostly full of test based, similar exercises or problems which are unique to those countries’ assessment system and
prerequisites. Therefore, it is very difficult to find tasks that are challenging, joyful and different, real life mathematical problems
proper to their grade level. Besides, as these results indicate, although few students perceived the contest as too challenging and
difficult, the contest mostly served the students who request and desire challenge in their tasks. Moreover, it can be concluded
that the contest can attain the goals of students searching for extra services in mathematics by providing them challenging
problem-solving tasks or game based interactive math activities in such a different, worldwide platform. Furthermore, as seen
from the findings, many of the students mentioned that they liked the test, they thanked and found it as fun or awesome. Thus,
this contest may prevent the myth that mathematics contests or mathematics itself are generally boring, confusing and even lead
to anxiety because it is not easy for a math contest to take this amount favorable comments; like “Math is amazing by means of
Caribou test”.

Some of the studies in literature do not reflect the same idea about the benefits of competitions in educational environments.
For instance, while Michaels and Forsyth (1977) advocate cooperative environments, Sharan et al. (1980) advocate competitive
environments in education. However, as Trueman (2001) stated, both cooperative and competitive environments should be
involved in students’ lives. In line with this, Thrasher (2008) advocates the competitions and sumps up the benefits of
mathematical competitions. Even, the results of this study coincide with his ideas in terms of providing challenge for students,
increase students’ active involvement in process and their curiosity, enthusiasm and exploration of nonroutine problems. In
addition to these, he also mentions about the role of the competitions in recognizing the students who are good at math and
problem solving. Besides, in addition to this recognition, some researchers (Kalman, 2002; Riley & Karnes, 1998; Thrasher, 2008)
also supports math competitions or contests for enabling the development of gifted potentials in educational environments.

That is, these results may indicate that such contests may provide opportunities for gifted students who need to struggle,
enjoy, solve puzzles, and attain beyond curriculum objectives in their mathematical tasks (Johnson, 2000) and who necessitate
special tasks to stimulate and improve their thinking skills (Reger, 2006). In the comprehensive study conducted by Ozdemir and
Isiksal (2021), the content characteristics required for the mathematically gifted students’ differentiated tasks was found as
challenging, interesting and requiring higher-level thinking. Thus, it might be said that the students’ reasons about their favorable
views coincides with these characteristics needed by the mathematically gifted students. Thus, this study could address a way to
show that by giving voice to students’ own comments, such contests may meet the needs of the students, especially gifted ones.
On the other hand, since the data was drawn from the database of a contest, the information about details of participants’
descriptive information was not exist in the contest’s database and the data was limited to the participant students who
voluntarily and anonymously indicated their views. Since the results this study are limited to its participants, it is recommended
to reveal the opinions of students and even teachers about similar competitions/contests/olympiads held all over the world. In
addition, the views of this competition from different years can be examined and comparative results can be revealed. As another
further study, students’ views, and total contest points may be compared to see whether the ones who stated favorable opinions
successful or unsuccessful in the test. To sum, as the findings of the study reflected, mathematics competitions can be seen as an
important tool for mathematics education and especially for the education of gifted students in mathematics. For this reason, it
is recommended that teachers and teacher candidates have a high awareness in this regard and have knowledge about such
national and international competitions they can lead and support their students, especially talented in mathematics.
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