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Abstract

The paper describes the author’s experience in using technology within mathematics
content and methods (undergraduate and graduate) courses for prospective teachers of
primary grades (age 5-10). The main pedagogical idea behind the courses is to change
pre-teachers’ perception of mathematics as a subject matter most people predictably
dislike. It is suggested that technology can assist instructors in making mathematics an
enjoyable subject matter without sacrificing content. The paper provides examples of using
Excel, Wolfram Alpha, dynamic geometry software, computer graphing program, and the
Online Encyclopedia of Integer Sequences. In conclusion, solicited comments by teacher
candidates about their experience of learning computer assisted mathematics are shared.
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1. INTRODUCTION

Lillard in her book about Maria Montessori put it very nicely: “education would be more
successful were it not so frequently disliked” [15, p. 4]. This quote is truly applicable to math-
ematics teacher education. Among different voices of elementary teacher candidates, even at
the graduate level, the following confession is pretty common when describing their mathemat-
ical experience: “Math has never been my number one subject, and as such taking multiple math
courses at the graduate level made me very nervous.” In a much stronger voice, another teacher
candidate shared: “As I speak with many of my fellow graduate students and soon to be student
teachers, many of us agree that we do not love math!”. Given such sentiments about mathemat-
ics, the task of mathematical educators is to design mathematics courses to make mathematics
a likable subject matter among elementary teacher candidates. This paper will show a way to
use commonly available tools of technology and some real-life contexts to make mathematics a
more likable discipline. And most importantly, to make it likable and enjoyable not at the expense
of compromising on the subject matter training as such a compromise often leads to “negative
effects on instructional quality and student progress” [7].

In the United States, elementary mathematics teacher preparation may be a responsibility
of the School of Arts and Sciences hosting the department of mathematics or of the School of
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Education hosting the department of elementary education. Not very often both departments
share the responsibility of preparing teachers to teach mathematics as there might be little com-
mon interest and shared knowledge between the members of the two schools. More than half a
century ago, a memorandum regarding the development of pre-college mathematics curriculum
was published [3] in which the differences between professional educators and mathematicians
were described as follows: “Mathematicians, reacting to the dominance of education by profes-
sional educators who may have stressed pedagogy at the expense of content, may now stress
content at the expense of pedagogy and be equally ineffective.” [3, p. 189]. A notable example
of collaboration between mathematicians and mathematics educators is the keynote address by
Benoit Mandelbrot at the 7th International Congress on Mathematical Education in which he
recognized a challenge for teachers to navigate between joyful and requisite aspects of mathe-
matics learning: “Motivate the students by that which is fascinating and hope that the resulting
enthusiasm will create sufficient momentum to move them through that which is no fun but
is necessary” [16, p. 86]. Perhaps the use of the word fascinating by the creator of fractal ge-
ometry was due to the visual effects of the Mandelbrot Set which, since its first appearance in
1980, “has assumed iconic status, conquering the world’s computer screens in the role of the
ultimate screen-saver” [18, p. 117]. Put another way, in the modern-day classroom, the use of
technology and the teaching of mathematics go hand in hand, whatever the student population
and their grade level. In the context of mathematics teacher preparation at the primary level,
the problem of instruction is to appropriately link the fascinating content of informational and
computational power of computers to mathematically unsophisticated yet pedagogically intri-
cate content of primary school mathematics. As mentioned by Beckmann in the general context
of mathematics teacher preparation, “examples of surprisingly intricate details that are involved
in understanding elementary math are everywhere” [8, p. 370].

In the author’s experience working for different groups, mathematicians and educators, a
typical mathematics faculty member does not have much interest in teaching mathematics to
prospective elementary teachers. It is indeed difficult to be excited about teaching when your
students struggle with fractions, even in the most basic situations. As one mathematician shared
with the author, once he asked an undergraduate student to multiply 7/11 by 11/7. The student
immediately took a calculator, spent an hour, but failed to provide an answer. The use of a simple
calculator is indeed not very helpful for this task, especially when one can confuse arithmetical
keys of a calculator in the darkness of a room (like young children often do when adding, say,
2 and 3, but hit the division key and become curious, at best, about the result they see). How
can one teach fractions (or mathematics, in general) to elementary teacher candidates as an
engaging, computer assisted subject matter? This paper demonstrates several applications of
the modern-day technology tools integrated with informal and friendly contexts. In conclusion,
teacher candidates’ solicited reflections on those efforts are shared.

2. FROM PIZZAS TO EGYPTIAN FRACTIONS

Pizza is a very popular meal in the United States. Circular pizzas are sold in square-shaped
boxes. The shape of such a box prompts intuitive understanding of how to cut pizza in two or
four equal parts by driving a pizza wheel from corner to corner of the box. Less intuitively clear
is how to divide a circular pizza in five equal pieces. (For that, a pizza shaped as a rectangle
would be more appropriate). Yet, circular pizzas are commonly used as a context to teach frac-
tions beyond 1/2 and 1/4. This makes most students confused — when asked to show 1/3 or 1/5
of a circle, they cut it in three or five not necessarily equal parts and see one out of three or
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five such parts as 1/3 or 1/5, respectively. That is where technology can come into play. Using the
Geometer’s Sketchpad [14], one of the first dynamic geometry programs in the world, one can
create computer images of unit fractions that can be used to model the division of pizzas into
equal pieces. Such use of technology supports conceptual understanding of a fraction because, ac-
cording to Gestalt psychology, “many phenomena of experience are variations organized around
Priagnanzstufen, phases of clear-cut structure ... [so] that an angle of 93° is not seen as an entity in
its own right but as a “bad” right angle” [5, p. 183]. In particular, this explains difficulties in using
the geometric approach when developing a computer program capable of recognizing cursive
handwriting with same letters having different geometric descriptions due to their deviations
from Pragnanzstufen [13].

Wolfram Alpha is a computational knowledge engine available free online. Wolfram Alpha
Pro is available by subscription only. This more advanced version provides many computational
details not available without subscription. Teacher candidates have to be aware of the existence
of Wolfram Alpha Pro because it can do homework for students by providing step-by-step solu-
tions to many problems from the primary school curriculum (see in the conclusion comments by
teacher candidates about using Wolfram Alpha with their own children). This raises the issue of
how one can modify traditional problems to make them technology immune in a sense that such
a problem cannot be solved by technology alone. At the same time, the importance of technol-
ogy in the teaching of mathematics calls for problems to be also technology enabled; that is, the
use of technology significantly assists one in solving a problem. This issue is discussed in detail
elsewhere [2].

As an example, consider a problem which uses fair division of pizzas among several indi-
viduals as a problem-solving context. How can one divide four pizzas among five people fairly
having fewer than 20 pieces? To answer this question, teacher candidates are introduced to an
Egyptian fraction — a finite sum of different unit fractions. Entering in the input box of Wolfram
Alpha the command “4/5 as Egyptian” yields the sum 1/2+1/4 + 1/20 (Figure 1) generated by
the program apparently using the Greedy algorithm. That is, the task posed above is technology
enabled (not in a sense of using a calculator to multiply 7/11 by 11/7). Whereas such represen-
tation can be obtained through the Greedy algorithm (explained to the candidates later, once
they are epistemically at ease with fractions) by pencil and paper, this would be a challenge for
a typical elementary teacher candidate at that point. A technology immune part of this task is to
interpret the (computer-generated) Egyptian fraction in terms of the division of pizzas, demon-
strate such division on a (self-drawn) picture, count the number of pizza pieces, and understand
that this number, 15, can be obtained without drawing a picture. Alternatively, a picture can be
created in the context of the Geometer’s Sketchpad (Figure 2) using a special program written by
the instructor [1]. An important aspect of this activity is that the division of the quarter of a pizza
into five equal parts is a combination of drawing and mathematics; that is, through drawings
informed by technology one recognizes in a drawn piece the fraction 1/20. That is, by putting to-
gether several unit fractions, to experience the creation of another unit fraction, an elementary
teacher candidate develops an experimental understanding of the connection between numeric
and geometric domains. It is at this point that a question whether there exist unit fractions which
cannot be iterated to create another unit fraction unexpectedly can be perceived by an elemen-
tary teacher candidate as making sense.

Regarding the above task involving pizzas, Wolfram Alpha, and the Geometer’s Sketchpad the
following classic quote is worth mentioning with the goal to be reformulated in the context of
teaching fractions. “Although at an early stage of mathematical development, quantitative rea-
soning and arithmetical thinking of a child are pretty vague and immature in comparison with
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Input interpretation:

Egyptian fraction
Result:
1 1 1

Figure 2. Using the Geometer’s Sketchpad

v |

Figure 1. Using Wolfram Alpha

those of an adult with whom the child interacts, it is through this interaction that the final forms
of reasoning and thinking about numbers, that have to be developed as a result of having an adult
in his/her environment, are somehow present at that stage and, not only present but in fact de-
fine and guide the child’s first steps toward the development of the final forms of understanding
quantity and comprehending arithmetic” [19, p. 84, translated from Russian by the author]. Re-
placing a child by an elementary teacher candidate and an adult by a mathematics instructor,
one can argue that through the use of Wolfram Alpha as a generator of Egyptian fractions and
the Geometer’s Sketchpad as milieu for partitioning pizzas informed by those fractions, the final
forms of reasoning and thinking about integers and fractions burgeon inside the candidate’s ex-
perimental understanding of the properties of numbers and guide such understanding to much
higher levels of comprehending arithmetic. As far as the role of geometric representations of
the arithmetic of fractions goes, long before Vygotskian educational theory and the modern-day
digital tools, the importance of visual thinking as a foundation of conceptual understanding was
emphasized by a Swiss reformer of education Johann Heinrich Pestalozzi (1746-1827) who, ac-
cording to [5, p. 299], “forced the children to draw angles, rectangles, lines, and arches, which
he said constituted the alphabet of the shape of objects, just as letters are the elements of the
words.” Using the dynamic geometry software in the construction of fractions and seeing a rather
complex (for an elementary teacher candidate) Egyptian fraction generated by Wolfram Alpha
in response to a non-complicated, yet professionally formulated request, provide a friendly mi-
lieu within which final forms of comprehending properties of integers and relationships among
fractions develop. A possible sense making of the question about the existence of unit fractions
that cannot be iterated to create another unit fraction is an example of one’s move from a joy
of operating electronic fraction circles to the foundation of number theory “which is no fun but
is necessary” [16, p. 86] for elementary teacher candidates to “know how the mathematics they
teach is connected with that of prior and later grades” [10, p. 1].

To conclude this section, consider the question: How can one divide three pizzas among seven
people fairly having fewer than 21 pieces? Using Wolfram Alpha to answer this question by gen-
erating an Egyptian fraction representation of 3/7, with many other cases typically resulting in
fewer cases than the straightforward division of each pizza into seven pieces, may present a
challenge as the program yields 3/7 =1/3+1/11+1/231 implying that exactly 21 pizza pieces
result when division is informed by the last Egyptian fraction. The same number results from
dividing each pizza into seven pieces. This not only shows elementary teacher candidates the
complexity of mathematics (much different from multiplying 7/11 by 11/7), but it motivates the
introduction of another fair division of pizzas shown in Figure 3. Generalizing from this figure al-
lows one to say that m (identical) pizzas can be divided fairly among n people, n > m, by having
m(n—m) pieces measured by 1/n of a pizza and m pieces measured by m/n of a pizza. As shown
in Figure 3, when m = 3 and n = 7 we have 15 pieces (rather than 21). Likewise, when m = 4 and
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n =5 we have 8 pieces (rather that 15 provided by the Egyptian fraction). The algebraic form of
this alternative division makes it possible to model numerically the behavior of the number of
pizza pieces as a function of n and m, n > m. Educationally, such computerization of pizza pieces
serves two purposes: to show the power of generalization in the application of mathematics to
real life and to emphasize the complexity of mathematics behind Egyptian fractions which do
not allow similar modeling through algebraic generalization.

Figure 3. Dividing 3 pizzas among 7 people in 15 pieces

3. FROM COOKIES AND FIBONACCI-LIKE NUMBERS TO OEIS® VIA SPREADSHEETS

Cookie is another popular food item in the United States. All integer arithmetic can be taught
in the context of cookies. Being physically divisible (not as easy as pizzas though), their con-
text can also be used to open a window into fractions. Furthermore, the appropriate use of this
problem-solving context enables mathematics instructors to go beyond the primary school arith-
metic and, in doing so, to use technology. As an opening illustration, consider the following prob-
lem: Having four plates filled with cookies and ten cookies on the fourth plate, how many cookies
are there on the first two plates, so that each plate beginning from the third plate has as many cook-
ies as the previous two plates combined? The discussion of this problem, which has ‘more than
one correct answer’, eventually leads to the introduction of Fibonacci and Fibonacci-like num-
bers followed by the construction of a spreadsheet towards the end of changing the number of
plates, the number of cookies on the last plate, and, given the two numbers, recording the num-
ber of ways to put cookies on the first two plates. For example, the spreadsheet pictured in Figure
4 shows eight ways to put cookies on the first two plates to have 50 cookies on the 5th plate. Alge-
braically, setting x and y to represent, respectively, the number of cookies on the first two plates,
each plate having at least one cookie, the first five Fibonacci-like numbers x, y, x+y, x+2y,2x+3y
can be formed so that the variation of the fifth number shows how different boxes with two or
three cookies in a box may be created. A special spreadsheet technique of using a formula with
the so-called circular reference (i.e., referencing the cell where the formula is defined) makes it
possible to generate a sequence (Figure 4, column F) the terms of which show the number of ways
to put cookies on the first two plates when the number of cookies on the fifth plate varies. One can
see that the sequence 1,0,1,1,1,1,2,1,2,2,2,2, 3,2, 3, 3, 3, 3, ... represents the number of ways
to put cookies on the first two plates so that the fifth plate has n cookies, n < 5. Once such a se-
quence is recorded by the spreadsheet, the next step is to familiarize teacher candidates with the
Online Encyclopedia of Integer Sequences (OEIS®) — a rich source of information most of which,
however, is far beyond the primary school level. Pedagogically, introducing the OEIS® to elemen-
tary teacher candidates makes it possible to discuss how in the digital age, with an easy access
to the Internet, one can learn to manage the abundance of information provided [14]. Learning
to manage unfamiliar data provided by technology and to extract relevant information from
it is an important skill that elementary teacher candidates need to bring with them into their
own computer assisted classroom. The OEIS® includes the above sequence under the number
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A103221 with many complex mathematical interpretations one of which may look familiar: it is
the number of partitions of a positive integer greater than 4 in parts 2 and 3 (each of which is a
non-zero part). A teacher candidate would experience self-esteem (and even joy) knowing that
sequence A103221 has a (possibly unknown) situational reference in terms of cookies on plates
and Fibonacci-like numbers. It is through the appropriate use of technology that a mathematics
instructor can bridge cookie-based explorations with formal mathematics to enable the develop-
ment of interest in and the decrease of anxiety and dislike regarding the subject matter among
elementary teacher candidates.

cookies EE | plates|5
.| 1st plate  2nd plate
: 1 16 17 33 50 0
5 2 ]
3 0
4 14 18 32 50 1]
' 5 1
B i
7 12 19 31 50 1
B 1
u ] 1
1 10 10 20 30 50 1
4 11 2
12 1
13 8 21 29 50 2
14 2
15 2
16 B 22 28 50 2
17 3
18 2
19 4 23 27 50 3
) 20 3
: 21 3
22 Z 24 26 S0 3
23 4
24 3
25 4

Figure 4. There are eight ways of ending up with 50 cookies on the 5th plate

4. REPRESENTING COOKIES AND PLATES IN COMPUTER GRAPHING SOFTWARE

As was mentioned in Section 2 of this paper, elementary teacher candidates need experience
in connecting mathematics they teach to what their students were taught in the past and would
be taught in the future [10]. With this in mind, the candidates can also be introduced to graphic
representations of the results of numeric computations made possible by the use of a spreadsheet.
To this end, moving towards more formal mathematics, note that among eight positive integer
solutions of the equation

2x+3y =50, (@))]

where x and y stand for the number of cookies on the first and the second plates, respectively,
two solutions generate the largest and the smallest values for the fourth Fibonacci-like number
x+2y,namely, 33 and 26. Using the Graphing Calculator produced by Pacific Tech [6], a computer
program capable of graphing two-variable equations and inequalities, one can graph simultane-
ously in the (x, y)-plane a straight line defined by equation (1) and a region defined by the in-
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equality x + 2y < n with n being a slider-controlled parameter. One can see (Figure 5) that when
n = 33 (the number of cookies on the 4th plate) the region and the line intersect at the point with
the coordinates (1, 16). Likewise, one can see (Figure 6) that when 7n = 26 (the number of cookies
on the 4th plate) such point of intersection has the coordinates (22,2). The results can be seen
within the spreadsheet of Figure 4.

Alternatively, one can use Wolfram Alpha (Figure 7) to solve simultaneously equation (1) and
the equation

x+2y=mn, (2)

with parameter 7 to obtain the solution x = 100-3#, y = 2(n-25). Elementary teacher candidates,
being computer assisted in finding this algebraic solution, are capable, nonetheless, by using trial
and error, to conclude that the largest value of n for which x is a positive integer is n = 33 and the
smallest value of n for which y is a positive integer is n = 26. That is, n = 33 yields (x, y) = (1, 16)
and n = 26 yields (x,y) = (22,2). These pairs of numbers, found independently by Excel, the
Graphing Calculator, and Wolfram Alpha, are exactly the quantities of cookies put on the first
two plates to have 50 cookies on the 5th plate’. In the words of Freudenthal, “it is independency
of new experiments that enhances credibility” [12, p. 193] of computer assisted problem solving.

W 2x+3y =50 B 2x+3y =50
& x+2y<n O x+2y<n

[n[e] —O— 2

Figure 5. 33 cookies on the 4th plate Figure 6. 26 cookies on the 4th plate

Input interpretation:

2x+3y =50

solve

X+2y=n

Result:

X =100-3n and y=2(n-25)

Figure 7. Solving a system of two linear equations with a parameter

L Asa way of demonstrating conceptual intricacy of mathematics to elementary teacher candidates, one can use
Wolfram Alpha or the Graphing Calculator and expand the product (x® +x* +x8+..)(x3 + x84+ x% + ...) to see that the
coefficient in x°° coincides with the number of positive integer solutions of equation (1). Alternatively, the relations
100 = x2x48 = xBx42 = x14x36 = 520,30 _ 326,24 _ ;32,18 _ 438,12 _ 14446 gescribe eight ways of putting 50
cookies in boxes with two or three cookies in a box.
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5. PRACTICING FORMAL REASONING IN THE CONTEXT OF NUMERIC MODELING

As mentioned by the Conference Board of the Mathematical Sciences — an umbrella orga-
nization of nineteen professional societies in the United States, concerned, in particular, with
mathematics teacher preparation — “mathematics courses that explore elementary school math-
ematics in depth can be genuinely college-level intellectual experiences, which can be interesting
for instructors to teach and for teachers to take” [10, p. 31]. Indeed, another approach to finding
two positive integers, the largest and the smallest, assumed by the sum x + 2y while enabling
equation (1) to hold true, can be such an experience for elementary teacher candidates. The ap-
proach, beginning from reasoning by trial-and-error, provides the candidates with much needed
practice in formal reasoning that can be implemented in computationally simple yet conceptu-
ally intricate context of addition and subtraction.

More specifically, starting from 50, one can check to see if it can be preceded by 49. Alge-
braically, assuming that equation (1) is satisfied for a pair (x, y), one has to check whether this
pair satisfies equation (2) when n = 49. If that is case, then 49 is preceded by 1 and 1 must be
preceded by 48 and this is impossible as no positive integer may be added to 48 to get 1. In other
words, the 41 plate may not have 49 cookies. Similarly, one can check to see whether 50 can be
preceded by, say, 20. In that case, 20 must be preceded by 30 and this is not possible as no positive
integer may be added to 30 to get 20.

This reasoning is similar to the method of infinite descent or to the “well-ordering princi-
ple” [4, p. 34] when, in the set of positive integers, a precedes b if and only if b is ether equal to
a or is the sum of a and some positive integer. Obviously, 49 and 20 do not satisfy this principle
when b = 50. With this in mind, teacher candidates may be asked to try to find the largest and
the smallest number of cookies that the 4™ plate has when the 5th plate has 50 cookies. The can-
didates must be helped to recognize that if 50 is preceded by a number smaller than 26, then the
next number is greater than 24 and already descending from 50 to 25 requires the next descent
to 25 and then to zero, something that contradicts the well-ordering principle. Likewise, if 50
is preceded by a number greater than 33 then the next number is smaller than 17 and already
descending from 50 to 34 requires the next descent to 16 followed by 18, something that contra-
dicts the well-ordering principle. This practice in formal reasoning is very helpful for it gives
elementary teacher candidates much needed experience in preparing their future students to
be “[m]athematically proficient” [9, p. 8].

6. CONCLUSION THROUGH THE VOICES OF TEACHER CANDIDATES

This paper started with quoting a few disappointing comments by elementary teacher can-
didates about mathematics, a subject matter they have to teach. However, as computer assisted
mathematical courses, the candidates were enrolled in, drew to a close, their comments about
mathematics have changed. Some of such (solicited) comments are worth sharing.

In the words of one teacher candidate, “The course gave us the tools and much of the knowl-
edge to allow us to see mathematics in a different way which will help us open our students’ eyes
to the world of mathematics. Fractions have always been a difficult topic to learn in past experi-
ences and have recently been a challenge to teach to my practicum students. I will now be able to
use the Wolfram Alpha website when teaching my students as well as to demonstrate to students
how to use it whether that be at school or at home”. It appears that by seeing mathematics in a
different way, the candidate acknowledges a departure from the tradition to dislike it. Many el-
ementary teacher candidates enter the course mentioned in this comment seeing mathematics
from the rule method perspective [17]. This outdated method, being grounded in pure memoriza-
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tion followed by drill and practice enhanced nowadays by the use of a calculator or by various
computer programs in which encouraging praises like “good job” in response to the right answer
are geared towards students’ liking mathematics. This change, however, is not the case. Whereas
such praises are absent in Wolfram Alpha, the program played a positive role in the author’s ef-
fort to have students “see mathematics in a different way”. Surprisingly, as follows from the next
comment, the program is not known to practicing teachers.

“My experience in using Wolfram Alpha has been a very positive experience, not only for help-
ing me to better understand how to learn and teach fractions, but to help me with other mathe-
matical problems as well. I have actually used this website to assist my 9-year-old daughter and
10-year-old son with some math problems they have brought home for homework. I also shared
this website with their teachers. Their teachers had never heard of it and they were very impressed
as well. I liked the website so much that I paid for the subscription”. The teacher candidate’s com-
ment spans across multiple matters acknowledging the usefulness of Wolfram Alpha within three
major mathematical education contexts: pre-service, in-service, and family. Thus, computer as-
sisted mathematics teacher education came full circle by connecting pre-service with in-service
via family. Indeed, many teacher candidates, especially at the graduate level, are non-traditional
students with their own children of the primary school age. One such non-traditional student
shared with the author, “This class has taught me ways of thinking about math which I hadn’t re-
ally touched on in other classes. I have even used some of the methods in helping my children with
their math homework at night and have seen success in using them, which is very exciting!” This
comment might be a result of the appropriate use of cookies and spreadsheets as an invigorating
enhancement of traditional school mathematics. If this excitement about teaching traditionally
dislikable things would reach future students of elementary teacher candidates to allow the for-
mer to like those things, then mathematics teacher education may be considered as a genuinely
successful enterprise.

Another teacher candidate was referring to multiple technology tools encountered in a math-
ematics education course. “In my experience in this course your use of computer tools such as
spreadsheets, Wolfram Alpha, and the Geometer’s Sketchpad to explain mathematical concepts
has given me the opportunity to visualize mathematical concepts with ease. The use of technology
to learn math is efficient way to use an alternative method to come to the answer of a question and
to conceptualize mathematical topics.” This comment most likely reflects the candidate’s experi-
ence using Wolfram Alpha and dynamic geometry software in the context of sharing pizzas and
Wolfram Alpha and a spreadsheet in the context of cookies on plates. In particular, the comment
suggests that computer assisted mathematics can show teacher candidates a friendly face of frac-
tions. It points at the candidate’s seeing technology as an assistant in conceptualization rather
than a means of memorization. This is not to say that memorization is a bad thing. But the appro-
priate use of computers allows for conceptualization to precede memorization so that the latter
develops kind of involuntary. For example, almost intuitive understanding that three pizzas for
five people is a better deal than for six people, enhanced by the visual power of electronic frac-
tion circles, inadvertently commits to memory a grip that 1/2 is the largest unit fraction smaller
than 3/5, something that is the first step in applying the Greedy algorithm to the latter fraction.
This position is reflected in the comment of another future elementary teacher: “Wolfram Alpha
helped me as an educator to come to understand theoretical concepts and answers to very unob-
tainable problems in a matter of seconds. When completing the Egyptian fractions assignment, I
did quite appreciate the visual aids that often were used. The more and more we dove into it, the
more fractions seemed to click in my head. I found that overall, the practice and the visual aids
really did a majority of the heavy lifting in my growing ability to learn fractions™.
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To conclude, note that the comment “I love the idea of using technology in the classroom”
shared by yet another elementary teacher candidate is quite straightforward and emboldening
for educational technology enthusiasts. Unfortunately, among the candidates’ comments, the au-
thor could not find such direct expression of love towards mathematics to match against the two
comments mentioned in the introduction. But the use of digital tools in an elementary mathemat-
ics methods and content course allowing future teachers of mathematics “to see mathematics in
a different way?, “to visualize mathematical concepts with ease”, and “to come to understand theo-
retical concepts and answers to very unobtainable problems in a matter of seconds” is a testament
to the success of computer assisted mathematics as a teaching method enabling primary school
classrooms to be led by teachers who, at the very least, do not dislike teaching fundamentals of
arithmetic to young children and do not need a calculator to multiply 7/11 by 11/7.
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Wcnonb3oBaHue TEXHONOTUIA ByAyLLUMIN YyUMTENAMM MAaTEMaTUKU
Hauya/ibHO LUKOJIbI: B3INAA Ha aMepPUKaHCKNIA OnbIT
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1)/Hl/uaepcmeT wtata Heto I7Iop|< B MNoTcaame, LLikona negaroruvku,
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AHHOTaUMA

B cTaTbe onuncbiBaeTCA ONbIT aBTOPa MO UCMNO/Ib30BaHNIO TEXHONOTUIA B cOAepXKaTenbHO-
MeToAMYecKMX Kypcax Nno Matematuke (bakanaBpuat 1 MarucTpartypa) ans 6yayLumx yyum-
Teneli HavanbHbIX Knaccos (Bo3pact 5-10 net). OcHoBHas nejarornyeckas njes Kypcos
COCTOUT B TOM, YTOBbI U3MEHUTb BOCMPUATUE MaTEMATUKIN YUUTENAMUN HaYaNbHOW LIKObI
KaK npeameTa, KOTOpbIlA, KaK OXMAAETCS, He HPaBUTCA 6ONbLLUMHCTBY Ntojeld. Mpegnonara-
€TCs, 4TO TEXHONOTUM MOFYT NOMOUYb NpenoAaBaTeNiiM CAenaTb MaTeMaTuKy MHTepPeCHbIM
npeameToM 6e3 yulepba Ans cogepaHus. B cTaTbe npuseAeHbl MPUMepb! KCM0/b30Ba-
Hus Excel, Wolfram Alpha, nporpaMmHoro obecrneyeHuns Ans AMHaMU4YeCKO reoMeTpuu,
nporpamMmMbl KOMMbIOTEPHOTO MNOCTPOEHNS FPaPUKOB U OHAANH-3HLMKNOMNEANN LieNoYn-
C/IeHHbIX NOCNe0BaTeNbHOCTeN. B 3ak/itoueHe NpMBOAATCA MUCbMeHHble KOMMEHTapum
6yayLUMX yumTenein 06 nx onbiTe N3y4eHUs MaTeMaTUKM C MOMOLLIbIO KOMMbIOTepa.

KnioueBble cnoBa: Matemarvika, negarorndeckoe 06pa3osaHune, Ha4aibHbie kaaccol, Excel,
Wolfram Alpha, Geometer’s Sketchpad, rpaguueckuii kanbkynsrop, OFIS®.
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