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Abstract. Together with the development of electronic marketing, the key fac-
tors that influence the effectiveness of interactive media were identified in the 
earlier research. This article presents approach which makes possible to deter-
mine the relationship between the textual and visual components and their  
impact on results of the campaign. The structure of interactive advertising unit 
with adjustable visual and verbal influence is presented followed by results 
from the field experiment performed with the usage of proposed approach. 
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1 Introduction 

The growing importance of digital marketing influences the need for environmental 
studies of the interactive phenomena that occur in online marketing. Research in this 
area is focused mainly on increasing the effectiveness of advertising campaigns,  
modelling their impact on audience and analyzing the effects [9]. The basis of many 
solutions in this area is marketing engineering, which develops in conjunction with 
computer science and data processing algorithms the analytical systems towards adap-
tive solutions [13]. There is also integration of knowledge from fields such as sociol-
ogy, psychology and social engineering and connecting them with analysis of user 
experience and different methods of website evaluation [16]. The areas of research in 
this field relate to modelling levels of perception and interaction with the impact of 
the marketing message on the recipient. Phenomenon’s such as habituation or sensory 
adaptation, which reduce the impact of advertising as a result of the conscious and 
unconscious elimination of advertising content takes place [15]. This contributes to 
the need to find solutions with the ability to model the structures and content of media 
and forms of communication, providing results at a certain level. The article presents 
the assumptions of interactive advertising objects with varying levels of impact on 
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target users and possibilities of multidimensional measurements. The presented con-
cept allows the selection of design options and analysis of the interaction of verbal 
and visual elements in terms of their impact on the obtained effects. Results from 
empirical study showed practical applications of presented solutions and the relations 
between visual and text elements within online advertisements.  

2 Role of Visual Components in the Interactive Communication 

The use of electronic media in marketing enables two-way communication using vis-
ual components with the customer and allows researchers to perform measurement 
and analysis in several areas [9]. The concept of interaction and the available defini-
tions were created in different stages of development of electronic systems.  
S. Rafaeli defines a recursive interaction as an interpersonal communication in which 
the exchange of data or information that relates to an earlier stage of the communica-
tion process is variable and the roles of sender and recipient are identified [10]. C. 
Heeter lists six dimensions of interaction that identify the information functions and 
the complexity of the communication process [4]. Different areas of mapping simi-
larities between interpersonal communication and interaction with the electronic sys-
tem were analyzed by J. Steuer [11] with determined the level of possible changes to 
the content and form of an interactive environment. These approaches draw a clear 
distinction between the interaction with the system and the human communication 
through electronic systems. D. Hoffman and T.P. Novak combine earlier definitions 
and refer them to the Internet, where interaction can occur both with the system in a 
form of machine interactivity and personal interactivity [5]. Interaction elements to-
gether with visual elements are combined with marketing messages and are affecting 
the efficiency and consumer behavior. Communication implemented in the online 
environment and visual components can take different levels of interaction that affect 
the perception of the media. Research in this area refers to the impact of media im-
plemented in the form of banner ads on the effects and the role they play in the brand 
recognition or awareness [13]. The results presented by L. Hairong and J.L. Bukovac 
indicate the cognitive basis of the relationship between ad format, size, graphics,  
animation elements and their impact on the direct effects [3]. Important role in the 
communication process play elements in the form of verbal messages and graphics. 
They generate stimuli and impact is increased when the media components stand out 
among the previously transmitted messages or parts of website. There is an analogy to 
the traditional media, for which the characteristics of the impact and increase the ef-
fectiveness by changing the intensity of interactions and visual communication were 
analyzed among others by A.E. Beattie and A.A. Mitchell [1]. Within the websites 
increase the level of interaction can occur in both the visual and the verbal communi-
cation together with cognitive processes [14]. For the visual elements can be analyzed 
the impact of different communication options, ranging from less invasive forms to a 
high level of vividness and distinction. Limited perception creates the need for  
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increase the influence of persuasive messages. This includes animation elements 
which impact on the results analyzed in the first phase of the development of interac-
tive advertising, including in the work of J.H. Ellsworth [2]. S. Sundar and others 
have studied online animated elements and determined their impact for similar static 
ads placed in print media [12]. Some of these aspects were addressed in our research 
based on fuzzy modelling and searching for compromise solutions using static aggre-
gated data [6][8] and measuring the impact on web users with the use of difference of 
influence between repeated contacts with the website [7]. While complexity of online 
marketing content grows this requires the most common use of a combination of ele-
ments of verbal and visual impact. At the same time, the possibility of reducing the 
impact of verbal elements should be taken into account due to the introduction of 
graphic elements that absorb the attention of the recipient and help to reduce the sig-
nificance of a text message in the decision-making process. The presence of many 
factors influencing the effectiveness of online advertising and dependencies between 
components, graphics, and text messages means that it is important to use analytical 
methods and tools to measure these phenomena and the use of acquired knowledge. 
The following research presented in this paper shows the concept of advertising ob-
ject with the structure generated in an automated manner using different levels of 
impact on the recipient. This gives the ability to determine the design options that 
enable the integration of both information functions involving elements of text and 
visual impact in such a way that did not follow their mutual compensation. 

3 Interactive Advertising Object with Varying Levels of 
Influence  

A review of the literature reveals the complex factors that impact the effectiveness  
of interactive media. When designing advertising objects, the main goal of communica-
tion, as well as the levels of verbal and visual influence, must be chosen to achieve cer-
tain effects. The next part of the paper presents the concept of interactive component, 
which integrates the various elements of the impact in both verbal and visual for and 
generates ad unit structure in an automated manner with different levels of persuasion. 
This approach makes it possible to analyze the impact of verbal and graphic communi-
cation in a unified measurement environment and allows a comparison of the results 
obtained for different variants of transmission. The set of Ri = {Gi, Ti} advertising com-
ponents is designed to provide specific functionality and impact on the recipient and is 
divided into subset Gi with included graphic elements and Ti with text elements.  
The subsets Gi and Ti include graphic components Gi = {G1, G2, ..., Gn} and text compo-
nents Ti = {T1,T2, ...,Tm} of advertising object through the generalized structure shown in 
Fig. 1. 
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Fig. 1. Structure of the advertising object with varying levels of influence 

Each item is determined by the number of options available in the case of graphic 
elements Gi = {gi,1, gi,2, ..., gi,Lg,i} and text elements Tj = {tj,1, tj,2,..., tj,Lt,j}, where Lg,i 
determines the number of variants of a graphic element Gi, Lt,j specifies the number of 
variants of the text element Tj. For each variant gi,j and ti,j levels of influence og,i,j and 

ot,i,j of object are defined. The overall measure of the impact Ii of the object Ri consist 
of summarized LG graphic elements and LT text elements, expressed by the formula:  
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where og,i,j represents the level of impact of a graphic element, ot,i,j describes the level 
of impact of a text element, according to wg,i,j and wt,i,j  defined as a weights adopted 
for a given elements, which determines the strength of its impact on the remaining 
components. Thus constructed, an object can be used to test the system and determine 
the system model. In the process of exposure of an interactive object in the test user 
group request from the website is followed by selection of components and recording 
interactions. When generating a variant followed by selection of elements from the 
given selection function fs(Ei,R,n), which is responsible for the selection of an ele-
ment Ei from the set R for call transfer n, the main objective is to replicate the system 
responses for different variants and to design and build a model of the system. The 
selection process takes place to generate an advertising object variant design and di-
rect it to the user's browser. The measuring system collects data on individual expo-
sures and outcomes achieved. Data is passed as a feed to the system model, where the 
provisioning model structures are in the feedback. In the following section, experi-
mental research was conducted in a real environment, which aimed to verify the  
design and testing in relation to verbal and graphic elements of the media and their 
interactions. 
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4 Experimental Research in a Real Environment 

A further step of work included the construction of an interactive component that 
included previously presented assumptions and a test of the configuration of the ad-
vertising message. In order to verify the presented solution experimental interactive 
object was developed with the selection mechanisms and integrated with the real sys-
tem. Within the defined object, the components had different levels of impact on the 
recipient. The proposed solution was used in the module associated with the campaign 
implemented within the social network. The advertising object structure included four 
components of T = {T1, T2,} G= {G1, G2} with versification mechanism and included 
text elements {T1, T2} and graphic elements {G1, G2}.  T1 element identifies seven 
versions of textual variants {t1,1, t1,2, t1,3, t1,4, t1,5, t1,6, t1,7} with different levels of inte-
raction and integration of textual expressions with call for action messages like in this 
case Click or Click now. The text structure of indexes t1,1, t1,2, t1,3 are pointed to the 
different characteristics of the social platform. G1 element was carried out in the form 
of a graphic button in seven variants {g1,1, g1,2, g1,3, g1,4, g1,5, g1,6, g1,7}. The first two 
variants g1,1 and g1,2 contained static objects without animation. The first showed less 
contrast with the background, while the second variant was more pronounced on the 
background. g1,4 element contained animated text on a static background. g1,5 variant 
contained animated elements with a higher level of impact. The most aggressive 
forms of animation were combined with elements of g1,6 and g1,7. Item G2 included 
additional graphical information indicating the possibility of setting up a user account 
without costs. An animated version of the element was used for g2,3 and the static 
version for g2,2. For variant g2,1 element G2 was not visible. In the analyzed period 
component was displayed 249,149 times. Every possible combination of elements 
was shown 282 times on average. The message was generated for 27,338 unique  
visitors and 698 were registered during this period of interaction with measuring ef-
fectiveness using the click-through ratio. In the first step an ANOVA analysis was 
performed for all media options including the graphical elements, both animated and 
static, and verbal components. The analysis (Table 1) indicates the greatest impact on  
 

Table 1. Analysis of data involving animated elements 

Element Effect E p −95 % +95 % W 

T1  −0,010438 0,047150 0,824899 −0,103112 0,082235 −0,005219 
T2  −0,025659 0,037410 0,493154 −0,099188 0,047870 −0,012830 
G1  0,099495 0,045404 0,028964 0,010254 0,188736 0,049747 
G2  0,078476 0,037475 0,036835 0,004820 0,152133 0,039238 

1L vs  2L 0,088441 0,057518 0,124877 −0,024610 0,201492 0,044220 

1L vs 3L 0,054469 0,069385 0,432869 −0,081905 0,190843 0,027234 

1L vs 4L 0,072525 0,057371 0,206861 −0,040236 0,185286 0,036262 

2L vs 3L −0,085040 0,055268 0,124615 −0,193668 0,023588 −0,042520 
2L vs 4L 0,034075 0,045991 0,459152 −0,056319 0,124470 0,017038 

3L vs 4L 0,043490 0,056396 0,441036 −0,067355 0,154335 0,021745 
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elements of the greater intensity of impact. Simultaneous use of these elements makes 
verbal communication have a large effect on the interactions generated by the user. 
The introduction of dynamically generated elements with different levels of interac-
tion allows the selection of the structure of the message, which provides an acceptable 
level of results. Future work assumes testing different scales of influence and adding 
more testing dimensions based on vividness effect, animations with the different in-
tensity and frequencies towards more generalized results and model. 
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