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CONCEPTUAL DIMENSIONS IN TECHNOLOGY USE AND
ACCEPTANCE MODELS

A. Pinheiro, A. Oliveira, B. Alturas
Instituto Universitario de Lisboa (ISCTE-IUL), ISTAR-IUL, Lisboa (PORTUGAL)

Abstract

Advances in information and communication technologies, especially online digital applications,
provide new experiences at a personal, community and even social level. To understand how digital
technologies influence users' perceptions, what they value most and why they adopt them, conceptual
models are developed — and tested — based on predicted causal relationships between latent
dimensions, in each context. Digital games are used in the most diverse contexts and by all age
groups. Given their relevance in terms of play, fun, or, eventually, in terms of learning or socialization,
they have conquered a legion of fans. At the same time, and consequently, the characteristics of
games, the role they play for users, and the influence they have on human behavior, are investigated
by a growing number of authors, namely in topics, such as, cognition and learning, health and well-
being, socialization, advantages, and disadvantages of its use. Digital games derive from the evolution
of electronic games, incorporate new technologies and run-on game consoles, computers, cell
phones, tablets, and other mobile devices. In this context, we emphasize the use of digital games in
teaching and learning among adults.

The main objective of this work was to find out what are the more important dimensions in previous
studies that analyzed the use of digital games by adults, in the context of teaching and learning. To
achieve this goal, we analyzed the most relevant articles that propose and evaluate technology
acceptance models in this research topic and were published in the last fifteen years - according to
pre-defined inclusion criteria. In this systematic review, we had selected forty-eight scientific papers
(indexed), from which the abstracts and keywords were analyzed with textual content analysis
techniques, using the Iramuteq 0.7 alpha 2 software - through Descending Hierarchical Classification
(DHC), Similitude Analysis and Correspondence Factor Analysis (CFA). We considered the following
inclusion criteria: articles published in journals or proceedings of international conferences (indexed by
Scopus or WoS), between 2006 and 2021, that have at least one significant keyword (serious games,
social games, mobile games, or computer games), and are focused on the use and acceptance of
digital games among adults — so, only studies that explore technology acceptance models in adults’
samples were considered.

The results highlighted the dimensions that have been considered as most relevant in the use of
digital games among adults, particularly in terms of teaching and learning. This is also an important
contribution at an academic-scientific level, to propose a new conceptual model to explain the
adoption of digital games among adults in a broader context — giving us suggestions for future work,
such as the possibility of learning through socialization while using online digital games.

Keywords: Keywords: Conceptual dimensions; Technology adoption models; Digital games; Adults.

1 INTRODUCTION

The incorporation of new variables in existing models considering the necessary requirements for the
verification and validation of models using mathematical methods, made possible to create extended
models based on other models already popularized - duly proven. It's had happened with the Theory
of Planned Behavior - TPB — [1] and with the Technology Acceptance Model -TAM — [2], [3], [4], which
in the period from 2001 to 2018 were the most used for explain human interactions with the various
existing technologies. In a percentage representation, considering a survey carried out through the
Proquest platform, the TPB presented 26.5% of the records, the TAM 24.4% of the records, the
Theory of Reasoned Action - TRA — [5], 17.6% of the records, the Social Cognitive Theory — SCT —
[6], 17.3% of the records and the Unified Theory of Acceptance and Use of Technology — UTAUT —
[7], 4.2% of the records [8].



As a technology, and subject to analysis in studies carried out through these models, there are digital
games. Digital game is understood to be the technological evolution of electronic games, which,
through the incorporation of new technologies, are currently games capable of providing digital sound
and image. It is added that, when technologies were able to provide resources in digital technology to
electronic video games, the technological evolution of these devices was allowed, including all the
computer technology incorporated and that made possible the creation of the current consoles - which
provide resources such as performing computer-like functions, acquiring games over the internet
without the need for physical media, online multiplayer gameplay, internet browsing, among other
functions [9], [10], [11], [12].

In the last fifteen years, studies that address the use and adoption of digital games, have been carried
out in different contexts. In a broad sense, the use of these devices has been studied in contexts that
involve cognition, namely education and learning [13], [14]; in health and well-being contexts [15], [16];
in contexts that depict interpersonal interaction [17], [18]; in contexts of recreational use and for leisure
purposes [19], [20]; and, in contexts that portray the harm resulting from use [21].

In harmony with the research objective presented this study is part of an investigative work developed
for a doctoral thesis on the acceptance of digital games by adults who, through a schematic structure
that idealizes a conceptual map, created meanings through concepts. In a similar way, the concept
map specially developed for the present academic work, with the help of a content analysis software,
allowed the visualization of the different possible and representative relationships for the conceptual
dimensions in teaching and learning contexts, and allowed that such conceptual dimensions were
materialized without bias or biased interference from the researcher - a fact that is likely to occur when
the researcher, when using qualitative methods, such as interviews, and, having already formed some
opinion on the subject, tarnishes the results when interpreting the data [22], [23].

The results suggest that there is a limited number of publications on the use of digital games by adults
who use models of use and acceptance of technologies to explain the phenomena surrounding the
realities of teaching and learning practice. Yet, one of the recurring themes is related to the
acceptance of educational practices in finance. The limitations of the present investigation work are
presented as a possible suggestion for future work.

2 METHODOLOGY

This study considers publications of last fifteen years, considering the period from 2006 to 2021, on
the use of digital games by adults, which, through models of technology adoption, contributed to a
better understanding of the interaction of adults with digital games. The criteria of the systematic
review considered the choice of platforms for the bibliographic survey, the use of articles published in
indexed international journals and in conference proceedings, in a pre-defined period and, around the
theme "the use and acceptance of digital games by the adult population.” Google Scholar, Web of
Science, EBSCOhost, and IEEE Xplore were used as platforms. The terms used for the research, on
these platforms, considered the concept of digital games, using twelve terms, one at a time and, in
association with the term "acceptance model" - Figure 1. The period for carrying out this action began
on April 30th and extended to July 14th, 2021. This survey resulted in 4,943 articles.
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Figure 1. Research terms




In the selection of articles, the analysis of the abstract and keywords was considered, which resulted
in the selection of 1480 articles. For the choice of articles, among those selected, the analysis of the
introduction was considered, resulting in 183 articles. Of these, through the analysis of the
methodologies, we used only the studies in which the adult population constituted the sample -
students over eighteen and older adults, for example - and, which resulted in 48 articles - presented in
Appendix 1.

The articles were organized in a Microsoft Excel file, by attributes, considering the introductions and
conclusions. The organization of texts by attribute groups enabled the treatment necessary for textual
mining, through the Free Software Iramuteq 0.7 alpha 2 — by using the DHC and the Similitude
Analysis. The DHC allowed the idealization of conceptual dimensions, through the various
connections between the words, concentrated in a class to produce meanings, which through the
analysis of similitude it was possible to idealize and visually represent concept maps [23].

The criteria used to identify the conceptual dimensions consisted of the analysis of words that
presented p < 0.005 of significance, of the word classes derived from the DHC and the elimination of
words that did not allow the idealization of dimensions around the proposed theme (teaching and
learning context). Only the words that presented representation equal to or greater than ten of the total
text segments were selected.

3 RESULTS

The entire corpus consisted of forty-eight texts (48), separated into 1446 TS, with use of 1434
(99.17%). 52,148 occurrences emerged, of which 3,687 words, of which 3,158 are words that occur
only once (3.92% of occurrences — 43.60% of forms) — Figure 2.

The DHC revealed eight classes originating from two main ramifications of the analyzed corpus, sub
corpus A and sub corpus B — Figure 3. Sub corpus A is composed of Class 8, whose TS represent
words used both in the introductions and in the conclusions of the articles. Sub corpus B is composed
of Classes 1, 5, 4, 3, 2, 6 and 7, whose TS represent words used both in the introductions and in the
conclusions of the articles.
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Number of texts: 48

Number of text segments: 1446

Number of forms: 4683

Number of occurrences: 52148

Nimero de lemas: 3687

Number of active forms: 3158

Nimero de formas suplementares: 529
Nimero de formas ativas com a frequéncia >= 5: 780
Média das formas por segmento: 36.063624
Number of clusters: 8

1434 segments classified on 1446 (99.17%)
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Figure 2. Corpus_Introductions_Conclusions
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Figure 3. CHD_Introductions_Conclusions

The analysis of DHC data allowed identifying that Class 7 (7.53% of the total analyzed corpus)
presented the set of words around the planned objective. For the choice of words capable of giving
rise to conceptual dimensions, the words that appeared in ten or more TS were considered — shown in
Table 1: by type, by number of text segments that contain the word in the class (eff. ts), by number of
text segments in the corpus that contain the word at least once (total eff.), by the percentage of
occurrence of text segments that contain the word in this class in relation to their occurrence in the
corpus, by Chi2, and by the significance level.

Table 1. Class profile 7

Forme Type eff. s.t. | eff. total | pourcentage chi2 p
learn ver 45 57 78,95 434,72 < 0,0001
teacher nom 32 37 86,49 339,97 < 0,0001
classroom nom 21 21 100 261,67 <0,0001
education nom 26 33 78,79 246,27 < 0,0001
student nom 23 34 67,65 180,72 < 0,0001
teach ver 14 15 93,33 160,24| < 0,0001
educational |nr 16 23 69,57 129,16 < 0,0001
school nom 9 10 90 98,34| < 0,0001
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Figure 4. Similarity analysis

The similarity analysis of the words concentrated in Class 7 — Figure 4 — allows the idealization of
some themes around the dimensions of teaching and learning:

The word “learn” has relational proximity to other words (practice, work, process, skill,
commercial, project, design, train, and language), suggesting that some recurring themes
revolve around... “the creation or analysis of work practices, considering the design of projects
to the improvement of process and commercial skills”; “of training related to the study of
languages”.

The word “teacher” has relational proximity to other words (technology, student, innovative,
tool, change and valuable), suggesting that some recurring themes revolve around...
“‘innovative technological tools that value the exchange between teacher and student”.

The word “classroom” has relational proximity to other words (digital, integration, opportunity
and channel), suggesting that some recurring themes revolve around... “the virtual classroom
as a digital channel and as an opportunity for integration”.

The word “education” has relational proximity to other words (website, encourage, teach,
secondary), suggesting that some recurring themes revolve around... “encouraging secondary
education with the help of a website”.

The word “student” has relational proximity to other words (technology, teacher, learn and
practice), suggesting that some recurring themes revolve around... “teaching and learning
practices through technologies”.

The words “teach” and “educational” have relational proximity to each other and to other
words (accept and financial), suggesting that some recurring themes revolve around ... “the
acceptance of teach education practices in the finance”.

The word “school” because it had a frequency lower than ten (eff. T.S. = 9), was not
considered for the preparation of the concept map (prepared through similarity analysis).

4 CONCLUSIONS

The main objective of this work was to discover which are the most important dimensions in previous
studies that analyzed the use of digital games by adults, in the context of teaching and learning. For



this purpose, data from a larger study were used, which considered the systematic analysis of 48
articles published in the last fifteen years, and which, through technology adoption models, contributed
to a better understanding of the interaction of adults with the digital games.

Through the content analysis of the introductions and conclusions of 48 articles, it was possible to
gather words in a cluster — Class 7 — that represent, in a broad way, the contextualized dimensions in
the teaching and learning process. This cluster of words represented 7.53% of the total corpus
analyzed (which was 1434 TS), suggesting the occurrence of few studies framed in the proposed
theme.

The cluster analyzed through the DHC - Table 1 - made it possible to highlight three dimensions,
namely: teaching (through the words "teacher" and "teach"), learning (through the words "learn”,

"student”, "education” and “educational”) and locus (through the word “classroom”).

The analysis of similarity of the words of Class 7 allowed the creation of meanings for the dimensions
highlighted, in the studies on the adoption of digital games by adults in the last fifteen years, namely:
a) the dimension of teaching considered the themes around communication and the interaction
between teachers and students through digital technologies; and around financial education training.
b) the learning dimension considered the themes around training focused on business practices and
language learning; around the use of digital tools complementary to the learning process; around the
use of technologies; and, around the acceptance of technologies embedded in learning. c) the
dimension of the locus considered the themes around e-learning.

As limitation this study did not allow us to present, in a broad way, the dimensions associated with
teaching and learning practices around the adult audience, present in studies in recent years. to
resolve this issue and as a suggestion for future work, we suggest the development of a similar study,
with new terms and with the absence of the term "acceptance model", to allow a greater scope of
publications and allow the production of new results around this theme.
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