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The factors that influence the process of the mobile interface use and the developed
graph of relationships between these factors hierarchically ordered by the influence priority
on the process (their dependencies), on the user experience of mobile applications interface
have been analysed based on the recommendations of the developers and the obtained
results of the study, the evaluation has been done and a multi-level factor model has been
optimized using the method of pairwise comparisons and Saaty scale of relative importance.

From the obtained results, the conclusions can be made that the developers should
pay more attention to the functionality of systems and more correctly assign tasks to be
solved in certain actions. The studies have shown that it is not necessary to pay attention
to brands and their animation capabilities. The developed models enable designers to
pay attention when creating the relevant software to the actual factors that contribute to
a comfortable and intuitive interface use.

Keywords: UX, Android, user interface, mobile application, prototype, factors,
graphs, links, a binary matrix of dependency.

Set of the Problem. Despite the large number of studies in the field of mobile
application development, the rapid development of the industry dictates the need for
regular innovations in new versions of Android and iOS.

The functionality and very often the features of interaction through the user interface
expand with each new version.

Recent Research and Publications. According to the standard ISO 9241-210, a
user experience — is «a person’s perceptions and responses that result from the use or
anticipated use of a product, system or service».

In additional notes the ISO definition states that the user experience includes emotions,
beliefs, preferences, feelings, physical and psychological reactions (including behaviour
and goal achieving) arising before, during or after the use. Also the notes highlight the
factors that affect the user experience: a system, a user and a user context [1].

There are many other definitions of user experience, they are cited at Allaboutux.
org. Some of them were examined by Dr. E.L.C.Law and other scientists in 2009 [2].

Aim of the Article. To assess the current state of mobile applications development
and their user interface, and on the basis of the studies and calculations of the factors of
influence, to offer our own information system — a computer software that would allow
to make the interface more accessible and intuitive to use.
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Main Material of the Research. Factors that affect the interface user experience of
mobile applications are divided into three main groups: the condition and the previous
experience of the user, features of the system and the user context (i.e., situation). The
following example, in our opinion, perfectly illustrates the main factors affecting the
user experience.

Because of the high competition among websites, the web design demanded the
interface openness and greater efficiency of use. Perhaps that is why the first publications
on the user experience were connected with the design of websites.

Let us consider the factors of influence of interface use of mobile applications based
on this example. Person X is going home by bus. Her husband is on a business trip and
she wants to know how he is settled. The bus is full, she has to stand, but despite this, she
wants to use her free time to contact her husband by phone. Let us consider the factors
that affect her experience of the phone use:

The emotional condition of Person X — her skills, motivation, expectations, mood
as well as physical abilities available — to use her telephone she can have only one hand.

The context or the situation in which Person X is:

Physical — the environment, she feels: the moving bus, the view from the windows,
the lighting, the noise.

Social — the influence of others on her user experience; the other passengers, the
rules of conduct, her husband approachability.

Time limits: the time of a bus trip.

Infrastructure: network coverage, cost of calls and text messages, legal restrictions.

Tasks — basic: to learn how her husband is doing; and other activities; watch around
to be able to get off reaching the desired stop, the occasional distraction.

This context makes Person X to use text messages to communicate with her husband.
Additionally the context affects the interaction with the phone itself, and hence the user
experience.

The system of short message service (currently, a mobile phone and SMS) — is the user
interface, functionality (software for messaging and dialing keypad), appearance and brand.

The main advantage of the functionality is, in fact, the communication itself; other
functions should contribute to this objective.

After reading SMS from her husband, the emotions of Persons X can range from
satisfaction to disappointment, from delight to despair. However, the study of the user
experience is focused on those feelings of Person X, associated with using the phone, not
with her husband. First of all we are interested in the answers to the following questions.
Has the system provided Person X an opportunity to communicate with her husband the
way she wanted it in this context? Has the system pleased her exceeding her expectations?

We offer to divide the appearance into two sub-headings «style of graphic elementsy
and «animation effects.» This will take into account the features of interfaces for mobile
applications.

Here we present a set of factors considered:

— k, — habits (H);
— k,— motivation (M);
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— k,— expectation (O);

k,— mood (HAC);
— k, — functionality (®);
— k,— style of graphic elements (CI'E);

— k,— animation effects (AE);

k,— brand (b);
— k,— physical (PI3);
k,,— social (C);
k, — time limit (OY);
— k,,— infrastructural (I);
k,, — tasks (3).

Fig. 1. Graph of relationship between the factors of influence (their dependencies)

on the user interface experience of mobile applications

Based on the given graph (Fig. 1) of relationship between the factors, we build a

binary matrix of dependency A for a set of vertices K the following way [1, 2]:

‘=]
i

0,if Factoridoesnotdependon Factor j

1,if Factoridependson Factorj. ey
A binary matrix of vertices K is presented in Table 1.

Table 1

1 2 3 4 5 6 7 8 9 10 11 12 13

H M O |[HAC| © |[CIE| AE | b O] C |oU| I 3

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14

H 0 0 0 0 0 1 1 0 0 0 0 010

2 M 1 0 1 1 1 0 1 1 1 1 1 0 1
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Cont. of table 1

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14
3 o 1 1 0 1 1 1 1 1 0 0 1 1 1
4 |HAC | O 0 1 0 0 0 1 0 1 1 0 010
5 o 0 0 0 0 0 0 0 0 0 0 0 0] 1
6 |CTE | O 0 0 0 1 0 0 1 0 0 0 0|1
7 | AE 0 0 0 0 1 0 0 0 0 0 0 0|1
8 b 0 0 0 0 0 0 0 0 0 0 0 0|1
9 o 0 0 0 0 1 0 0 0 0 0 1 010
10| C 1 0 0 0 1 0 0 0 0 0 1 010
11| o4 1 0 0 0 1 0 0 0 0 0 0 010
12 I 0 0 0 0 1 0 0 1 0 0 0 010
13 3 0 0 0 0 1 0 0 0 0 0 0 010

Based on binary matrix A we design a matrix of reachability according to the rule
(I +A), (where I — is a single matrix), which is raised to degree n to fulfill the condition
[3]:
U+Ay'<T+Ay=I+ A" 2)
We proceed to fill in the binary matrix with elements in rows (left to right) by the
following rule:

d-,- _ { l,if you can reach vertex j from vertex i, 3)
] 0,in the other case.
Table 2
1 2 3 4 5 6 7 8 9 10 11 12 13
H M O |[HAC| © |CTE|AE| b | ® | C | O4 I 3
1 H 1 0 0 0 1 1 1 1 0 0 0 0 1
2 M 1 1 1 | 1 1 1 1 1 1 1 1 1
3 @) 1 1 1 1 1 1 1 1 1 1 1 1 1
4 | HAC 1 1 1 1 1 1 1 1 1 1 1 1 1
5 ) 0 0 0 0 1 0 0 0 0 0 0 0 1
6 | CTE 0 0 0 0 1 1 0 1 0 0 0 0 1
7 AE 0 0 0 0 1 0 1 0 0 0 0 0 1
8 b 0 0 0 0 1 0 0 1 0 0 0 0 1
9 ) 1 0 0 0 1 1 1 1 1 0 1 0 1
10 C 1 0 0 0 1 1 1 1 0 1 1 0 1
11| o4 1 0 0 0 1 1 1 1 0 0 1 0 1
12 0 0 0 0 1 0 0 1 0 0 0 1 1
13 3 0 0 0 0 1 0 0 0 0 0 0 0 1
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The presence of the matrix of reachability can divide the set of vertices K into the
subset of levels. To do this, all the vertices are divided into vertices of its predecessor
and reached ones. Vertex ki is called reached from vertex kj, if there is a path from kj
to ki in the directed graph. Let us mark this subset of reached vertices as R(ki). Vertex
kj is called a predecessor of vertex ki, if it is possible to reach ki f from kj. [4, 5] Let us
mark this subset of vertices of predecessors as B(ki). The intersection of these subsets
is a subset

B(k) = R(k) N B(k). 4)

A set of these vertices A(k) = R(k) N A(k), for which we fulfill the condition of
unreachability from any vertex that is left in set K, can be defined as a level of hierarchy
(4, 5].

We form Table 3. Subset R(k) contains the elements of i-row of the matrix of
reachability which have one. Subset B(k) contains the elements of i-row of the matrix of
reachability which have one. Subset R(k)) N B(k) is formed as a logical intersection of
elements of subsets R(k,) and B(k).

Table 3

k, R(k) B(k) R(k) N B(k)

1,5,6,7,8,13 1,2,3,4,9,10, 11 1
2 11,2,3,4,5,6,7,8,9,10,2,3,4 2,3,4

11,12, 13 «—
311,2,3,4,5,6,7,8,9,10,(2,3,4 2,3,4

11,12, 13 “«—
4 11,2,3,4,5,6,7,8,9,10,2,3,4 2,3,4

11,12, 13 <
51513 1,2,3,4,5,6,7,8,9,10,11, 12,13 | 5,13
6 [5,6,8, 13 1,2,3,4,6,9,10, 11
7 15,7,13 1,2,3,4,7,9,10, 11
8 15,813 1,2,3,4,6,8,9,10, 11,12
9 11,5,6,7,8,9,11, 13 2,3,4,9 9
10 {1,5,6,7,8,10, 11,13 2,3,4,10 10
11 |1,5,6,7,8,11,13 2,3,4,9,10, 11 11
12 15,8,12,13 2,3,4,12 12
135,13 1,2,3,4,5,6,7,8,9,10, 11, 12,13 |13

In Table 3 the equation B(k,) = R(k) N B(k) is fulfilled for elements 2, 3 and 4. These
elements correspond to factors of motivation, expectation and mood of the user. These
are the elements of the first level of the hierarchy, which are the elements of the lowest
level of influence priority on the user experience of mobile applications.

We build Table 4 deleting rows 2, 3 and 4 from Table 3 and in the second row we
delete the numbers 2, 3 and 4. It will look this way:
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Table 4
k, R(k) B(k) R(k) N B(k)
1 1,5,6,7,8,13 1,9,10, 11 1
5 5,13 1,5,6,7,8,9,10,11, 12,13 5,13
6 5,6,8,13 1,6,9,10, 11 6
7 57,13 1,7,9,10, 11 7
8 5,8,13 1,6,8,9,10,11, 12 8
9 1,5,6,7,8,9,11, 13 9 9 <+
10 1,5,6,7,8,10,11, 13 10 10 “«—
11 1,5,6,7,8, 11,13 9,10, 11 11
12 5,8,12,13 12 12 «—
13 5,13 1,5,6,7,8,9,10,11, 12,13 13

In Table 4 the equation B(k,) = R(k) N B(k) is fulfilled for elements with numbers
9, 10 and 12. They correspond to physical, social and infrastructural factors. These
elements form the second level of hierarchy [8].
Similarly to Table 4 we define the third level of the hierarchy of factors of influence
on the user experience of mobile applications. We form Table 5, which will look like:

Table 5
k, R(k) B(k) R(k) N B(k)
1 1,5,6,7,8,13 1,11 1
5 5,13 1,5,6,7,8,11, 13 5,13
6 5,6,8,13 1,6, 11 6
7 57,13 1,7,11
8 5,8,13 1,6,8, 11 8
11 1,5,6,7,8,11, 13 11 11 <+
13 5,13 1,5,6,7,8,11, 13 13

In Table 5 the equation B(k) = R(k,) N B(k) is fulfilled for the element with number
11. This factor is a time limit. Similarly to Table 5 we define the next levels of the
hierarchy of factors of influence on the user experience of mobile applications. We form
Table 6, 7 and 8:

Table 6
k, R(k) B(k) R(k) n B(k)
1 1,5,6,7,8,13 1 1 <+
5 5,13 1,5,6,7,8,13 5,13
6 5,6,8,13 1,6
7 5,7,13 1,7
8 5,8,13 1,6,8
13 5,13 1,5,6,7,8,13 13
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Table 7
k, R(k) B(k) R(k) N B(k)
5 5,13 5,6,7,8,13 5,13
6 5,6,8,13 6 6 +—
7 5,7,13 7 <«
8 5,8,13 6,8 8
13 5,13 5,6,7,8,13 13
Table8
k, R(k) B(k) R(k) N B(k)
5,13 5,8,13 5,13
5,8,13 8 8 “—
13 5,13 5,8,13 13

Based on the received results we present the model of factors of priority influence
(their dependencies) on the convenience of use of mobile applications interface.

Iy ky ks
M ik ] — [ level
ko ko —» 2 level
oI3 C
ki —> 3 level
o
k s —» 4 level
1 <
ks ky —» 5 level
CI'E AE
kg — 0 level
< B
ks ki3 —» 7 level
@ 3

Fig. 2. Model of factors of priority influence (their dependencies)
on the experience of mobile applications use
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Conclusions. Based on the conducted research of evaluation of influence priority
of factors on the use of mobile applications, we have developed an optimized model that
shows the influence of factors (their dependency) on the experience and intuitiveness
of the latter. This model makes it easy to prioritize factors in the development of
mobile interfaces. Since the study shows that developers should pay more attention
to the functionality of systems and more correctly assign tasks to be solved in certain
actions. The studies have shown that it is not necessary to pay attention to brands and
their animation capabilities. With the help of such studies it is easier for designers
and developers to put priorities in the development of mobile application interfaces.
These studies are new and relevant, and the subject has not been highlighted enough,
particularly in printed works. The developed models enable designers to pay attention
when creating the relevant software to the actual factors that contribute to a comfortable
and intuitive use of interfaces. These studies will be used to develop mobile application
interfaces with different versions of Android and i0S.
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Ha ocnosi pexomendayiii po3pobuukam i nonepedHbo OmMpuMaHux pe3yiomamis 0o-
CNIOJHCEHHA NPOAHANTIZ08AH0 (YAKMOPU, WO BNIUBAIOMb HA KOPUCTY8AHMS iHmMepdeticom
MOOINbHUX NPUCMPOi8, Ma po3pooReHO pagd 63aEMO038 S3Ki6 Midc yumu paxmopamu, sKi
iEpapxiuHo 6NOPSAOKOBAHI 34 NPIOPUMEMHICIIO BNIUBY HA Npoyec (IX 3a1exicHocmell) ma
00C6i0 Kopucmysanusi inmepgeticom MobibHux dooamxis. Ilposedeno oyinKy it onmumi-
308aH0 bazamopieHesy MoOeb PaKmopie i3 GUKOPUCTNAHHAM MemO0Y NONAPHUX NOPIGHSAHDb
i wikanu eioHocHoi eaxciueocmi Caami. 3 OMpuUManux pe3yibmamise MONCHA 3p0OUm Guc-
HOBKU, W0 PO3POOHUKU NOBUHHI OLTbULe Y8asu HA0asamu yHKYIOHAIbHOCME cucmem i Ko-
pekmuiuie opmynroeamu 3a80aKH s, SKI mpebd po3s ’a3amu nio 4ac 6UKOHAHHS NEGHUX Oill.
Ak noxazanu 0ocniodicen s, He 8apmo HAOABAMU 8420MO20 3HAYEHHS OpeHOamM ma iXHim
auimayitivum moocnusocmsam. Pospobneni moodeni daroms moxciusicms 36epHymu yeazy
ouzatinepis nio yac cMeopeHHs GIONOBIOHUX NPOSPAMHUX 3aC00I8 HA aKMYalbHI hakmopu,
SKI CNpUsomb 3pYYHIWOMY Ma THMYIMUGHOMY GUKOPUCMAHKIO IHMepQelicis.

Knrouosi cnosa: UX, Android, kopucmysayvkuii inmepgheiic, MoOitbHULl 000amox,
npomomun, paxmopu, epau, 36 ’sa3Ku, OiHapHa Mampuys 3a1eHCHOCHII.

Cmamms naoitiuna 0o peoakyii 24.06.2016.
Received 24.06.2016.



