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Abstract

This study aims at investigating the effect of youtube tutorials on mental
computation competency among pre-service teachers. Mental computation might
be viewed as a relatively new term among students and teachers. Therefore,
introducing it to them need various methods and approaches. This study provided
extra online material posted on youtube as a learning resource for pre-service
teachers. The method used in this study was pre-experimental research with the
type of one-group pretest-posttest design. The population of this study was
Indonesian pre-service teachers and the sample was chosen by the technique of
purposive sampling. The sample was from four universities in Indonesian, three
public universities and one private university. The data were collected and
analyzed both quantitatively and qualitatively. The quantitative approaches used
in this study were the wilcoxon test and N-gain value. The result of the study
showed that youtube tutorials have a significant impact on the improvement of
pre-service teachers’ competency of mental computation.

Keywords: youtube tutorial, mental computation, pre-service teacher

Introduction

World Economic Forum (2016) decided that numeracy (mental computation is a
small part of numeracy) is one of 16 skills students need to have to be able to succeed in
the 21st century. Numeracy is classified as one of the six foundational literacy.
Numeracy has some components viewed from a content viewpoint. They are number
sense, pattern, function and algebra; measurement and shapes geometry, data, statistics,
and probability (Ginsburg, Manly, and Schmitt, 2006). As an integral part of number
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sense, mental computation is an important indicator that a student or teacher has a
robust number sense or not.

Unfortunately, consistent research reports that the proficiency of number sense
in general and of mental computation in particular is still at a low level for both pre-
service and in-service teachers worldwide (Sengiil, 2013; Yang, 2009; Kaminski, 2002).

Mental computation can be defined as the ability to perform arithmetic
operations in mind without relying on external tools like paper and pencil (Varol and
Farran, 2007). Students with good mental computation can be easily spotted what
strategies they will use when they are asked to perform a calculation.

Even though the story has happened a long time ago in a mathematics class in
Australia, let us see a real story of what mental computation is. It was about how a
student felt so fearful of his teacher when he worked on a problem 37 + 25 and got the
answer 62 by the way of mental computation and did not follow the procedures taught
by his teacher. He worried so much if his teacher would not give him a mark if his
teacher knew how he got the answer (MclIntosh, Reys, and Reys 2005). It can be seen
that the student fear in this context is triggered by the low level of teachers’ number
sense competency. The story of illustration has happened long time ago, but the same
phenomena of teachers’ number sense competency are always appeared in many
countries around the world (Sengul, 2013: Lin 2010; Yang, 2007). In another viewpoint,
number sense is vital to mathematics development (Yang, 2005; Ghazali et al. 2010). A
good teachers’ understanding of mental computation must be ensured to expect students
to perform it well.

Moyo & Samson (2014) provided the most commonly used mental computation
strategies for all four arithmetic operations. They are counting on and counting back,
partitioning one number into tens and units, partitioning into tens and units, adding and
subtracting stages, near doubles, bridging to 10 and compensating, conveniently
adjusting both numbers, grouping compatible numbers, multiplication in stages, halving
and doubling, doubling, mental image of pen-and-paper algorithm.

As in this paper we only discuss the multiplication only, not all strategies above
are suitable for mental computation of multiplication. Some of the strategies above that
are suitable are bridging to 10 and compensating, grouping compatible numbers,
multiplication in stages, halving and doubling, mental image of pen-and-paper
algorithm.

Bridging to ten means making the multiplication with 10 for the purpose of easy
computing and than it should be adjusted to compensate the bridging. To calculate 8 x
15, it can be easily performed by multiplying 10 x 15 which gives result 150, and then
subtracting two multiples of 15 (30) to get 120. Calculating 75 x 11 can be solved
easily by multiplying 75 x 10 which gives us 750 and then adding one multiple of 75 to
the product 825.

Grouping compatible numbers mean arranging two numbers which makes
calculating easier and simpler. The compute 8 x 23 x 125 we can easily rearrange
(regroup) the numbers order so that the calculation can be executed by heart. As the
arithmetic associative law applies to the multiplication, the form of the multiplication
will be (8 x 125) x 23 =1000 x 23 = 23000.
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Multiplication in stages may commonly be used for multiplication which have
the possibility of doubling. 4 x 17 can be considered as 2 x 2 x 17. The stages that could
be followed is 2 x (2 x 17) = 2 x 34 = 68. This means that doubling 17 to get 34, and
doubling 34 to get 68.

Halving and doubling is a mental strategy where one number in a multiplication
is doubled and the other is halved for the purpose of transforming a more demanding
problem to a less demanding one. The problem likes 5 x 34 can be doubled and halved
to be 10 x 68. The problem 10 x 68 looks like an effortless problem to solve where the
result is 680.

The strategy of mental image of pen-and-paper algorithm means that one
calculate a multiplication by mentally putting a paper and pencil and then follow the
standard algorithm like visualizing the two number being calculated written one below
another then the prescribed rules followed one by one until the final result obtained. The
calculation likes 24 x 36 will figure out in the mind with a paper written as

24x36
144
72

+

864

Numerous research reports showed that youtube tutorials have shown significant
positive impacts as well as competency improvement in various subject (Insorio &
Macandong, 2022; Iftikar et al., 2019; Sari et al. 2020 ; Styati 2016). This study aims
at investigating as well as trying to improve a small part of number sense, mental and
flexible computation, to a better level of competency. The process of improving of pre-
service teachers’ competency is performed by encouraging pre-service teachers to
explore the prepared materials and the evaluating its effectiveness before and after the
exploration of youtube tutorials.

METHODS

This study is conducted by using both quantitative and qualitative approaches.
The quantitative approach we use in this study is pre-experimental design (one-group
pretest-posttest design). The participants were given both pretest and posttet to assess
the competency of mental computation they have. The qualitative data were obtained by
arranging in-depth interviews on initial test and also on the their viewpoint of youtube
tutorial related to this study.

Participants

Participants of this study are 106 pre-services teachers from four univerities in
Indonesia. They are Universitas Islam Negeri Ar-raniry (Aceh Province), Universitas
Negeri Makassar (Sulawesi Selatan Province), Universitas Almuslim (Aceh Province),
and Universitas Syiah Kuala (Aceh Province). Among the four universities, only
Universitas Islam Negeri Ar-raniry which is managed by the Indonesian Ministry of
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Religious Affairs, while the other three are managed by the Indonesian Ministry of
Education and Culture. Three of them are public universities and one of them is private
university (Universitas Almuslim). Universitas Almuslim is one of the top ranks of
private universities in Aceh.

The participants come from different characteristics based on the university
status and department. The participants from universitas Islam Negeri Ar-raniry are
pepared to teach at Islamic primary schools as classroom teachers. Participants from
Univesitas Negeri Makassar and Universitas Almuslim are prepared to teach at primary
schools as classroom teachers. Lastly, the participants from Universitas Syiah Kuala are
prepared to teach at secondary schools as mathematics teachers.

Instruments

The instruments used in this study include paper-based tests and interviews
guideline. The paper-based tests contain items that are related to simple multiplications
of two-digit numbers ranging from zero to hundred. Before the pre-service teachers
encouraged to study and understand the prepared youtube-tutorials, they are asked to sit
for pre-tests to see their capability on computing mentally and reasoning appropriately.

The instrument contains simple multiplications in one hand (the items prepared
for this test were equivalent to the items of multiplication for the fourth grade of
primary school), but on the other hand it is difficult for majority participants due to the
new way for them to write the answers. The difficulty lies on the novelty ways expected
from the participants to answer the problems.

Youtube tutorials

The materials intended for the participants of this study were posting on youtube
channel Hitung Bermakna. The participants were advised to learn the material relating
to the flexibly multiplications (they are given all the links of the related flexible
multiplication materials). The materials are the basic definition of multiplication, the
addition/subtraction-multiplication relationships, multiplication-division relationships,
fraction-multiplication relationships.

The basic definition of multiplication explains what a multiplication expression
means. In this tutorial referred to the basic concept of multiplication as a repeated
addition. The multiplication 4 x 6 and 6 x 4 is the same in term of the product, both 4 x
6 and 6 x 4 have the same product 24. They will be different when each of them is
interpreted in the basic meaning of multiplication. The 4 x 6 means 4 times 6 (6 + 6 + 6
+ 6) whereas 6 x 4 means 6 times 4 (4 +4+4 +4 +4 +4).

Understanding addition/subtraction-multiplication relationship will be very
helpful to multiply an expression involved bigger numbers like 99 x 84 or 110 x 75. The
multiplication 99 x 84 can be considered as 8400 — 84 = 8316. This simple way is
obtained by transforming 99 x 84 into (100 x 84) — (1 x 84) because 99 times 84 means
100 times 98 minus 1 times 98. We can also multiply easily 110 x 75 by changing the
expression into (100 x 75) + (10 x 75) and will give us 7500 + 750 = 8250.

Multiplication and division have a strong relationship and understanding this
relationship will give us much benefit in performing computation intuitively and
flexibly. The multiplication 15 x 160 and 44 x 21 are two multiplication expressions
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that can be solved easily when we apply multiplication-division relationship. The
multiplication 15 x 160 can be answered easily by multiplying the multiplier by 4 and
by dividing the multiplicant by 4. Therefore, expression 15 x 160 will become 60 x 40
which give us the same product 240.The activitiy of multiplying the multiplier of a
multiplication by a number and dividing its multiplicant by the same number will not
change the product. The case is also the same for the expression 44 x 21 that can be
changed into another expression that will give the same product. One of the possibility
is by multiplying the multiplier by 4 and dividing the multiplicant by 4. The expression
44 x 21 will become 11 x 84. the multiplication by 11 is the lightning-speed
multiplication, it can be done just by adding its ones and tens. Therefore the product of
44 x 21 is the same as 11 x 84 =934,

Even though it is still rarely exposed, exploring the relationship between
multiplications and special fractions will open many other flexible ways in answering
multiplication problems. The special fraction we mean here such as V4, 72, and %. The
multiplication likes 25 x 62 and 50 x 35 can be connected to usefulness of the fraction
above to multiply easily. The multiplication 25 x 62 can be seen as ' (100 x 62)
because 25 is % of 100. Without using paper and pencil or calculator, getting the
product of 25 x 62 can be done easily by taking 4 from 6.200. This means that 5 of
6200 is 3.100 and % of 6.200 is 2 of (2 of 6.200) or %2 of 3200 which is equal to 1.550.
Therefore 25 x 62 is equal to % (6.200) or 1.550.

By using the help of fraction we discussed above, 50 x 35 can be translated into
into (%2 x 100) x 35). According to the associative rule of multiplication, it can be
written as %2 x (100 x 35) or 2 x (3.500) so that 50 x 35 is equal to %2 x (3.500) or 1.750.

Data collection processes

The processes of data collection in this study from the beginning to the end can
be written as follow: Pre-test and scoring, interviews on the pre-test result, studying
youtube tutorials (seven to eight weeks), Post-test and scoring, interview on the youtube
tutorials.

Before the youtube-tutorial materials of multiplication flexibility were
introduced to pre-service teachers, they were given a set of 20-item test to answer based
on the flexible approaches (mentally calculated). They were explicitly instructed not to
calculate the multiplication of two-digit number by applying the common algorithms
(standard procedures) or using calculators or any other computing machines.

After completing the test, some of them are selected to participate in a small
interview based on the answer they gave on their answer sheets. The selected
participants are considered based on their performance on the written test. Three
categories of them are chosen, i.e. the high, middle, and low achiever, but these
categories are not informed to the participants to avoid the lower achiever from their
negative thought of their capability.
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The next process is to encourage the pre-service teachers to study the prepared
youtube-tutorial materials on youtube channnel of Hitung Bermakna. They were
advised that they might study alone, with friend (cooperative learning) or in the whole-
class discussion guided by lecturers. The post-test is then held after seven to eight
weeks of exploring the materials available online on youtube channel. The post-test
items were the same as those in the pre-test.

Data Analysis

The collected data in this study were analyzed both quantitatively and
qualitatively. The quantitative analysis is intended to see the significant difference of
the youtube tutorials by comparing the result of pre-test and post-test. The scores of
pretest and posttest were given according the answered given by the participants. The
scores for each item are 0, 1, and 2. Score 0 will be given to unanswered item, 1 for the
answered item performed in a standarad procedural ways without any reasons and 2 is
given for the item that is answered flexibly and intuitively in mental computation
perspectives.

Wilcoxon is used to test the difference between pre-test and post-test and N-Gain
value is found to see the level (category) of difference.

In addition, the qualitative one is intended to explore deeply the participants’
understanding of multiplication concepts and participants’ viewpoint of the materials on
the youtube channel.

Research Results and Discussion

All the quantitative data collected in this study are then analyzed and simplified
for the purpose of easy interpretation.The holistic quantitative results of this study can
be seen in the table 1 below.

Table 1
Descriptive statistics of pretest and posttest result
N Mean SD Min Max
Pretest 106 57.02 18.26 15 100
Posttest 106 87.03 13.38 60 100

Source: scores summary obtained from pretest and posttest

The table 1 above shows that the mean of the pretest and posttest scores
respectively are 57.02 and 87.03 with standard deviation 18.26 and 13.38, the minimum
are 15 and 60, and the maximum is 100 for both pretest and posttest.

For the purpose of further analysis, it needs to know the data distribution
properties. The summary of normality test can be seen in the table 2.

Table 2
Statistical analysis for normality test

Kolmogorov-Smirnov?* Shapiro-Wilk
Statistic Df Sig. Statistic df Sig.
Pretest 0.243 106 | <0.001 0.863 106 | <0.001
Posttest 0.192 106 | <0.001 0.847 106 | <0.001

a. Lilliefors Significance Correction
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Based on the table 2 above, the data distribution of the pretest and posttest
results are not normally distributed (the significant values are less than 0.05 for both
pretest and posttest). The consequence of the non-normally distributed data is the
inability to use the parametric test in finding the significance difference of pretest and
post test. Therefore the non-parametric test (wilcoxon test) should be used to determine
the difference between pretest and posttest of a single sample.

Table 3
Wilcoxon signed ranks test
Ranks
N Mean Sum of
Rank Ranks
Posttest - Pretest | Negative ranks 0? 0.00 0.00
Positive ranks 98° 49.50 4851.00
Ties 8¢
Total 106

a. Posttest < Pretest, b. Posttest > Pretest, c. Posttest = Pretest

Table 4
Statistical result of wilcoxon non-parametric test
Posttest — Pretest
Z -8.602
Asymp. Sig. (2-tailed) <0.001

Table 4 shows that the significant value of wilcoxon test is 0.001 which is les
than 0.05 and this means that the pretest and posttest results are significantly difference.
In other words, it can be said that youtube tutorials have a significant impact on the pre-
service teachers’ mental computation comptencies.

To see the improvement the pre-service teachres’ mental calculation make, the
scores gained by the participants both from pretest and posttest are analyzed and
compared. The pretest and posttest are used to get N-gain scores. Based on the average
(mean) scores of pretest and posttest as shown in Table 1, the obtained gain and N-gain
score respectively are 30.01 and 0.71 (see table 6)

Table 5
N-Gain score categories
Gain score Category
g>0.7 High
03<g<0.7 Medium
g<0.3 Low

Source: Hake (1999)
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Based on the table 5 that shows the N-gain categories and table 6 shows about
the summary of N-gain, the impact of the youtube tutorial on the pre-service teacher is
at high category (see Table 5). This means that the pre-service teachers benefit much of
youtube tutorials for the purpose of the improvement of their competency.

Table 6
N-Gain Interpretation
Pretest Posttest Gain N-Gain Interpretation
57.02 87.03 30.01 0.71 high

This high impact of youtube tutorials on the performance of the preservice
teachers can be described as the materials of mental computation is basically not so
difficult if they were introduced gradually and meaningfully, but what the preservice
teachers found was that they never experienced before the way they are asked to answer
the mental computation. All they know is the standard procedure that is usually known
as algorithm. Therefore, asking new ways they never experienced before to find answers
of computation may make them surprised and confused (Yang, 2007; Yang et al., 2009).

The findings in this study corroborate the findings of many previous studies that
using youtube tutorials may increase the user’s understanding of the materials studied
(Ruqgoyyah, Arga, and Wulandari 2021 ;Insorio, 2022; ). In some cases, students are
more reliant on youtube tutorials rather than books or any other written materials in
seeking help to find the solution of mathematical problems (Aguilar and Puga 2020 ;
Esparza Puga and Aguilar 2021)

Interview Results

Based the result of the pre-test conducted in the universities and institutions
mentioned above, majority of the students showed the same patterns in answerd the
problem given to them. The pre-service teachers answered the 20-item multiplication
administered to them by standard algorithms they were taught when they were at
primary and secondary schools. Only a few of them answer a few items in flexible ways
and using their intuition, but they cannot provided further explanations. The following
area few samples of partgpants’ pre-test answer sheet

X - ;E.'.:'-_": ';.:ﬂl. i

1
1]

i

L ETI ot
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, -

PTG Ly
L e

Figure 1. Pre-test answer sheets
Eventhough all the four answers above are correct, we can see from the answer
in the picture above that only one participant who look likes that she understood the
basic concept of multiplication as a repeated addition. She showed in the answer by
writing the multiplication of 11 as the multiplication by 10 along with 1 extra (11 x 34 =
10 x 34 + 34). Although she did not write the bracket like (10 x 34) + 34, but she means
like that based on her writing in the following line (340 + 34).
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Based on the majority of the pre-service teachers answered the pretest by
standards procedures (algorithm), they are not proceeded to in-depth interview due to
the same or similar answer will be given by them. Almost of the pre-service teacher
admitted that the only way they knew to execute a multiplication is by following step by
step the procedure they are taught at primary schools or secondary schools. There is no
any others ways the can use to multiply two numbers beside the taught procedures. This
findings is in line or relevant to the previous reports (Yang, 2007; Yang et al., 2009;
Sengul. 2013)

After the posttest administered to them, some of participants are chosen for the
purpose of getting opinion of their viewpoint on the materials or the tutorials in
youtube channel of hitung bermakna. When they are asked about the easiness and
usefulness of the materials, all of them said that the materials were easy to understand.
Besides that they also told that these materials will help them to improve their mental
computation competency specially and numeracy generally.

When they were asked about the relationship between mental computation and
numeracy, majority of them admitted that they were new to the term of numeracy. They
said that the term of numeracy for them is still just the at information level. It is difficult
for them to explain deeply of what numeracy is. This phenomena give us the valuable
information that equipping preservice teachers, particularly preservice primary teacher
the foundation of numeracy is a must if we want the future students familiar with this
one of the 21st century skills.

CONCLUSIONS

As the main purpose of this study was to find the impact of youtube tutorials on
the pre-service teachers competency of mental computation, the results have shown that
there is a significance difference of the pre-service teachers competency on mental
computation before and after they use and explore the materials posed on a youtube
channel. The low scores the the pre-service teachers at pretest is due to the unfamiliar of
the way they are asked to answer. It is quite new for most of them. All they know about
multiplication is to follow the standard procedures or ruled-based methods that is
usually called as algorithms. They felt somewhat difficult to give reasons intuitively to
get the answers.

Based on the opinions given by some chosen participants about the novelty of
the materials and the usefulness of the youtube tutorials, it can be concluded that almost
all the participants felt that the materials of the way solve multiplication problems were
quite new and they never found such the questions and instruction before. They all
agree that the materials posted on the youtube channel a very useful for them to improve
their competency in mental computation as a small part of number sense (numeracy).

Due to mental computation is a part of numeracy and numeracy is one of the
foundational skills required to succesd in the 21st century, it deserves special attention
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from mathematics curriculum developers, mathematics educators, and mathematics
teachers for a better competency owned by students and teachers in the future.

The process of introducing this important materials, before they are massively
introduced to primary school students, might be started by integrating them inclusively
into the mathematics syllabus of preservice primary teachers. Mathematics lecturers
need to study, discuss, research, and disseminate this crucial materials in this digital era.

Based the findings of this study, we suggest that there are a socializing process
of introducing mental computation to all mathematics lecturers at preservice primary
school departments. From this stage, the process of introducing are continued to the
students of at preservice primary school departments. The students will expand the
socialization process to schools when they are put at school for teaching practice. At the
end all primary school students will be familiar with the mental computation ideas.
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