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1. INTRODUCTION
Digital exclusion is a form of social exclusion (Jaeger et al., 2012; Parsons, & Hick, 2008; Tomczyk, 2015). For 

almost three decades, this problem has been one of the most significant challenges for social policy as well 

as for non-formal education due to the intensely developing information society (Norris, & Inglehart, 2013). 

Digital exclusion is mainly related to either having a low level of digital competence or lack the competence 

entirely (Blažič, & Blažič, 2020; Shakina et al., 2021). Information and communication technology (ICT) pro-

ficiency, access to new media and the Internet, the ability to use popular e-services, motivation related to 

the use of ICT, and critical-constructive analysis and attitudes towards ICT are critical factors for effective 

function in the information society (Wątróbski et al., 2018; Ziemba, 2019). 

The possession of digital and media competence has now become as obvious and natural as the use of 

traditional media in the so-called analogue days – the ability to swipe to turn the page of an e-book might now 

be taken for granted in the same way that turning a physical page is (Plebanska, 2021; Stosic, 2015). The world 

is now highly saturated with professional and leisure activities that have entirely ICT-based solutions - letters 

are rare compared to emails, and fewer people share printed photos than share via social media – but despite 

this enormous shift to the online realm, there remain groups that are characterized by their low levels of 

digital and media competence (Cheshmehzangi et al., 2022; Esteban-Navarro et al., 2020). This community 

includes, in particular, older people (Tomczyk et al., 2019). Given the scale of the phenomenon of digital 

exclusion and the still unsatisfactory level of digital competences among older people, there is a need to ask 

the question of why, despite the many activities related to digital inclusion, are senior citizens still character-

ised by a high level of exclusion? To understand this, we might first consider the barriers that stand between 

the senior citizen and the development of the competences needed to function in the digital world. This ar-

ticle reflects on these points, and fills a gap in research that considers how this group’s digital competences 

can be developed. 

RESUMEN
En los últimos treinta años y con el auge de la sociedad digital, el proceso de exclusión digital se ha vuelto cada vez más 
notorio y representa un subtipo de exclusión social. Dar forma a las competencias digitales en la era del desarrollo inten-
sivo de la sociedad de la información requiere una reflexión constante sobre la eficacia de tales actividades. Este artículo 
analiza qué tipo de barreras están bloqueando actualmente el desarrollo de competencias digitales entre las personas 
mayores. Mediante entrevistas estructuradas, se obtuvieron respuestas de 30 encuestados en Polonia, aunque los propios 
encuestados no pertenecían al grupo demográfico de personas mayores, sino desde la visión de los más jóvenes. Los 
encuestados identificaron ocho tipos principales de barreras para la inclusión digital de las personas mayores: 1) Miedo 
a las nuevas tecnologías, 2) No necesidad de utilizar las TIC, 3) Automarginación en la sociedad de la información, 4) Las 
características de los nuevos medios, 5) Actitud hacia el aprendizaje permanente, 6) Limitaciones físicas, 7) Determinantes 
económicos y 8) Limitaciones de infraestructura. Los resultados de la investigación cualitativa brindan una nueva mirada 
al proceso de formación de la competencia digital entre los grupos vulnerables dentro del proceso más amplio de inclu-
sión digital. Este artículo es el resultado de un proyecto internacional REMEDIS apoyado en Polonia por el Centro Nacional 
de Ciencias - NCN [021/03/Y/HS6/00275].

PALABRAS CLAVE Habilidades digitales; competencias digitales; inclusión digital; brecha digital; personas mayores; Polonia.
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Theoretical framework

With the average life span increasing in many parts of the world, the topic of ageing has itself become central 

(Ramia, & Voicu, 2022). Many factors (for example, the decline in mortality couple with declining birth rates) 

have contributed to an increasingly ageing population globally, and particularly in Europe (Alexopoulou 

et al., 2022; Dąbrowska, & Lubowiecki-Vikuk, 2020). The median age of the European population is expected 

to increase by 4.5 years, reaching 48.2 years by 2050. The ratio of people aged 65 to 74 is expected to increase 

by 16.6 % and those aged 75 to 84 years by 56.1 %. The number of centenarians in the European Union 

(EU) is predicted to reach 500000 by 2050 (Eurostat, 2023). With this demographic shift, researchers have 

been called upon to analyse the characteristics of the ageing population to ensure that older individuals 

can maintain their health and achieve active and successful ageing (Abud et al., 2022). Ageing is a gradual 

process of continuous change that occur at the physical, cerebral, cognitive, emotional, and social levels, 

and corresponds to the period that begins immediately after adulthood, at 65 years of age (De Beni, 2009). 

As ageing is the last stage of development in an individual’s life cycle, it is often associated with the onset of 

physical and cognitive decline. The scientific literature has largely focused on dispelling this false myth of 

decline, and studies have revealed the possibility of successful ageing and of cognitive maintenance (Kour-

tesis, & MacPherson, 2021; Sharifian et al., 2020). Numerous studies have demonstrated that older people 

are capable of not only further developing existing skills and competences but also of acquiring new skills, 

which itself is indicative of well-maintained cognitive abilities (Vásquez-Amézquita, 2016). These abilities 

are particularly useful in modern society due to the rapid development of Information and Communication 

Technologies (ICT) that have revolutionised people’s lives and lifestyles. Older people have to utilise tools 

that simply did not exist during the most active phase of their life (Mubarak, & Suomi, 2022). With the in-

creasingly widespread use of the Internet, computers have transformed into a tool for communication and 

interaction between people and organisations, instead of being of relatively niche interest as they were to 

a large extent forty years ago. Coupled with the saturated coverage offered by mobile devices, this techno-

logical shift has meant that more people are available and accessible for more of the time than ever before, 

including both the young and the much older members of society. Recent economic changes have led to 

the gradual abandonment of cash, replacing it with less concrete instruments, such as online payments 

and credit or debit cards, which require open-mindedness and familiarity with technology. In fact, some 

processes, from reserving a table at a restaurant to applying for state support, have moved online to such 

an extent that those who lack the necessary competences find themselves excluded from actions that they 

once would have considered as simple or relatively unproblematic.

The older person, therefore, finds themself living in an information society that has undergone remark-

able and rapid transformations within a short period of time. Although the presence of good cognitive abili-

ties and a good cognitive reserve are fundamental to life in this transformed society, they must be support-

ed by a system that promotes an efficient and accessible interaction between older people and ICT. If not 

appropriately supported, these ICT innovations can lead to the expansion of a digital divide, an invisible 

wall that separates those who have access to ICT and those who do not (Sparks, 2013; Van Dijk, 2017). The 

presence of the digital divide represents a problem for society, above all in term of exclusion. Van Dijk (2005) 

associates the digital divide with the inequality in the participation in society across three perspectives: lack 
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of innovation and economic growth; lack of economic, social, and cultural equality; and lack of security. The 

size of the divide is greatest and most frequently observed in terms of the age of the person. 

The set of factors that characterize the digital divide among older people is today encompassed by a 

specific part of the literature on the subject, called the ‘digital grey,’ which refers to the specific gap between 

ICT and older people (Mubarak, & Suomi, 2022; Tomczyk et al., 2019). ICT could provide older people with 

considerable advantages and benefits, and has become increasingly important for accessing services (for 

instance digital health and mental health), circulating information, and building and maintaining social re-

lationships (Bonfiglio et al., 2021; Chen et al., 2022; Huxhold et al., 2020; Stara et al., 2022). For instance, dur-

ing the COVID-19 pandemic, technological tools provided opportunities for e-health and for social contact 

(Valokivi et al., 2021; Vargo et al., 2021). The grey divide can cause the digital exclusion of older people. Digi-

tal exclusion or e-exclusion can isolate an individual from the information society, leading to unequal access 

to ICT activities and resources. The digital exclusion of older people is a global issue above all because it 

is tied to quality of life and negative aspects such as loneliness, social isolation, and negative mental and 

physical health outcomes (Chen et al., 2022; Pedrós Barnils, & Schüz, 2022). Understanding the reasons for 

the digital gap is an important precursor to identifying effective actions and strategies by which to bridge the 

gap. The challenges of ICT use and digital exclusion among older people are complex and include many and 

multifarious mediating factors. These factors can be categorised as internal/individual (e.g., psychological 

aspects, motivational factors, fear of new technologies, attitude towards technology, cognitive overload, 

personal experience, self-marginalisation in the information society, physical limitations, technostress, and 

economic determinants) or external/contextual (e.g., resources, poor infrastructure, inadequate technolo-

gy, lack of sufficient technological tools, characteristics of new media, social-cultural reasons, and lifelong 

learning opportunities) (Abud et al., 2022; Alexopoulou et al., 2022; Chaouali, & Souiden, 2019; Dąbrowska, 

& Lubowiecki-Vikuk, 2020; Kuc-Czarnecka, 2020; Van Dijk, 2005; 2017; Van Deursen, & Van Dijk, 2015). 

The issue of the digital grey has grown in recent years, with even the European Parliament underlin-

ing on 13 December 2022 the importance of actions intended to increase digital inclusion (https://www.

europarl.europa.eu/doceo/document/TA-9-2022-0438_EN.html). Elsewhere, Kuc-Czarnecka (2020) argues 

that e-exclusion in Poland is caused mainly by territorial areas being particularly vulnerable to digital dep-

rivation due to infrastructural deficiencies, such as lack of access to stable internet connections or poor 

penetration of mobile network signals into rural or mountainous areas. Other research (Dziuba et al., 2021) 

has reported on technical restrictions concerning the availability of the Internet among older Polish adults. 

The same study presents mental barriers connected with a lack of interest and motivation, specifically 

towards Internet use. 

Older citizens who attend the University of the Third Age at the University of Economics in Wroclaw report 

that they use the Internet for keeping in contact with people, for online shopping, and for obtaining informa-

tion on their health status (for instance, by accessing laboratory tests online instead of needing to return to 

the doctor’s office to collect a printed copy of the results). Institutions play a key role in promoting computer 

literacy to those that need it, and in encouraging conscious use of ICT. There are ways and means available to 

remove both individual and contextual barriers, and by organising training courses with teaching methods 

that overcome resistance to new technology, older people can be better motivated to learn about and use ICT.

https://www.europarl.europa.eu/doceo/document/TA-9-2022-0438_EN.html
https://www.europarl.europa.eu/doceo/document/TA-9-2022-0438_EN.html
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2. MATERIAL AND METHOD

2.1. Aim and subject of the study

The aim of the research was to –delineate the barriers to the digital inclusion of older people according to 

the views espoused by the wider society, and for that purpose the subject of the response was obtained 

through interviews with adults who are themselves not older people. The objective of the research stems 

from the need to redefine the formation of the digital competences of older people, as well as to increase 

the effectiveness of this process, taking into account accumulated social knowledge. The research objec-

tive is also related to the need to discover new solutions to support the digital inclusion of groups with the 

highest digital exclusion rate. The research objective not only has a descriptive function but is one of the 

elements of the implementation of the international research project “REMEDIS - Rethinking Media Literacy 

and Digital Skills in Europe”.

2.2. Survey procedure and sampling

The project is part of an effort to reveal public perceptions of the obstacles associated with digital inclusion, 

and in the present research thirty people between the ages of 20 and 55 answered one open-ended question 

about the most important factors obstructing digital inclusion in Poland. Participation in the research was 

voluntary and included the ethical principles of social science and the internal regulations of the REMEDIS 

project. The interview question that the respondents answered was made available in digital form. The re-

search tool was subject to a pilot study as well as to evaluation by an external expert.

The sampling was carried out with a purposive approach. The selection criteria were the age of the 

respondents, i.e. younger or middle adulthood. The research does not allow for generalisation (i.e. the de-

termination of the scale of the phenomenon of barriers to digital inclusion), but is primarily aimed at under-

standing the factors that obstruct effective digital inclusion. Thirty people were recruited to participate in 

the study (via snowball methodology) due to typical qualitative research procedures.

The statements obtained were analysed on an ongoing basis in terms of the emergence of categories of 

barriers to digital inclusion, and through this analysis the factors were either added to existing categories, 

or new categories were created. The analysis and categorisation were carried out using grounded theory, 

among other factors, due to the irreversible nature of the changes taking place in the information society 

over recent decades. 

The research scheme used in this study is presented in Figure 1. (See next page)

2.3. Research ethics

Participation in the study was entirely voluntary. Those responding were informed of the purpose of the 

study, the source of funding for the study, and how the data would be processed. No information was col-

lected in the course of the study that would identify the respondent. Each person participating in the proce-

dure was free to opt out of the response questionnaire at any time. 
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2.4. Research limitations 

This study has methodological limitations in that it presents the phenomenon of digital exclusion and the 

formation of digital competences among older people by individuals who do not belong to this age group. On 

the one hand, this fact should be seen as a methodological limitation, as the conditions of digital inclusion 

are discussed by people in early and middle adulthood, i.e. individuals who are not members of the excluded 

group, and who can in some sense be considered as digital natives and who have developed their own com-

petences due to the necessity of participating in an increasingly digitalised school system or of carrying out 

professional tasks using ICT. On the other hand, this limitation can also be seen as a strength of the present 

study, which goes beyond the typical research that examines the barriers to digital inclusion as it is consid-

ered by older people or experts (media educators, social and educational gerontologists) (Tomczyk, 2018).

3. RESULTS
Based on the analysis and categorisation of the contributions, eight main barriers related to the digital inclu-

sion of older people were noted. These barriers related to: having concerns about starting to use basic ICT and 

e-services; lacking the need to use ICT in everyday life; feeling that new media belong to and are targeted at 

younger generations rather than to older age groups; problematic use of ICT due to the peculiarities of new 

FIGURE 1. Research Scheme
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media; lack of educational infrastructure encouraging the formation of digital competences; physical limi-

tations due to psychobiological conditions; and economic constraints. A summary of the categories can be 

found in Figure 2, while a detailed analysis of the individual barriers is presented in the following subchapters.

FIGURE 2. Overview of the barriers to 
digital competence among older people3.1. Fear of new technologies

One of the most prominent suggestions put forward 

by the respondents concerns the perception that 

older people fear the use of ICT, and older people 

who either do not use ICT in a systematic way, or who 

do not use it at all, are characterized as having a fear 

of handling basic IT equipment and services. This 

condition is linked to an a priori belief that operating 

ICT is extremely difficult, which can be linked to the 

belief that any attempt to use ICT will result in failure.

“I think one of the biggest barriers for older people towards 

technology is the fear of technology itself” (R1, W).

“Fear of the unknown, belief that using modern technology 

is very difficult” (R14, W).

According to one respondent, older people’s 

fears are not so much due to technical aspects (as 

can be seen in the responses given above), but to 

social conditioning regarding feedback on the style 

of use of new media. The same respondent also em-

phasises that the fears are linked to the issue of com-

paring the level of one’s own digital competence to 

other people of a similar age. Thus, it is not only the 

perception of the difficulty of handling new media 

alone that obstructs, but also the social interactions 

resulting from handling ICT.

“Another issue is also the fear of the opinion of others, perhaps comments against them. Often this kind of fear is also related to an 

unjustified comparison to the abilities of others, which also affects the self-esteem of older people” (R23, W).

A factor associated with handling new media concerns the perceived dangers present in cyberspace. 

The respondents suggest that there is a group of older people who are very fearful of handling e-services 

due to a perception of the prevalence of online fraud or phishing attempts. This kind of fear can be under-

stood in two ways. On the one hand, it demonstrates an awareness of the features of the information soci-

ety, while on the other hand, it represents a fear resulting from an inadequate level of digital competences 

that includes not only elementary ICT skills but also a digital security component. 
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“My grandfather always asked me to buy him plant seeds online that he couldn’t get from a traditional shop. He was always afraid 

of handling his bank account and buying through allegro [an online marketplace], he thought it was extremely complicated and 

was of the opinion that if he clicked the wrong thing he could give someone access to his bank account and his money would be 

stolen” (R10, M).

“They are afraid that if they click on something they will have to pay for it straight away” (R18, M).

“Older people are afraid to do a lot of online activities because they are not fully convinced of the safety of digital activities. It is a 

new world for them, very distant from the one in which they used to function. This is why they approach online transfers, bill pay-

ments, or other transactions that were previously only available to them in a traditional form with a certain reluctance” (R23, W).

3.2. No need to use ICT

Another barrier is not having the need to use a computer, internet, smartphone, or e-services. This is since 

older people do not always understand what activities can be done with ICT. In addition, their previous func-

tioning in an analogue society allowed them to satisfy their life, work, and entertainment needs. Therefore, 

their lack of knowledge about the possibilities of new media to improve quality of life appears as a basic 

criterion obstructing digital inclusion as well as the development of digital competences.

“Older people don’t always know what it can be used for and are therefore afraid to use it. Another barrier is the conviction that 

they don’t need it at all, because they have lived so many years without it - so what do they need it for?” (R1, W).

“They think that the Internet for people their age is not necessary since they have managed without it all their lives so why intro-

duce new possibilities in old age” (R11, W).

“They also think that the skill is unnecessary. Because they have managed all their life without it, why do they need it all of a 

sudden. Especially because in their perception there is nothing there for them” (R12, W).

Due to a lack of information about the potential benefits of using ICT, older people lack the intrinsic 

motivation to not only use elementary e-services, but also to transform habits linked to the analogue world. 

“They are not fully aware of how the Internet works and the benefits that computer use can bring (quick access to information, 

paying bills remotely, etc.)” (R20, W).

“Seniors feel that the Internet for people their age is not necessary since they have managed without it all their lives so why intro-

duce new possibilities in old age” (R26, W) 

One respondent suggests that the paucity of content relevant to older people is one reason for the lack 

of motivation or need to use the Internet. Such declarations are directly linked to the low level of knowledge 

about how new media work and the resources that can be found in cyberspace. 

“Older people often feel that there is no content on the internet that could be of interest to them” (R10, M).

Another category here has to do with family aspects. The involvement of the family in meeting the life 

needs of older people results in such needs being met in the analogue environment. Also, it is often the 

case that younger members of the family become surrogate users on behalf of older people in ICT mediated 
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activities, thus reducing both the need and opportunity for older people to explore the possibilities of 

cyberspace. 

“My grandmother doesn’t want to learn how to use the computer because she takes care of the farm and she thinks she doesn’t 

have time for it and she doesn’t need it because she always has the possibility to get help from her children or grandchildren if she 

needs some information that can be found on the Internet” (R5, W).

“They don’t want to use the devices because often family members do it for them” (R19, M).

3.3. Self-marginalisation

Self-marginalisation results from a lack of confidence in one’s own abilities, not only in relation to ICT use 

but also from a negative self-assessment of one’s effectiveness in learning to use new devices. 

“Seniors are embarrassed, afraid and also distrustful of the latest technology. They are often not convinced about the value of the 

latest technologies, assuming in advance that they will not learn anything and, worst of all, they will definitely break something 

because they are older” (R11, W).

The development of digital competence is linked to the evaluation of one’s own cognitive or motor 

processes. According to the respondents, some older people are characterised by impaired perceptual pro-

cesses as a direct result of their age. This oversimplified assertion needs to be made more specific, though 

this does suggest that the group of older people is heterogeneous in nature. Ability to use basic ICT is not 

necessarily related to the age of the user but instead connects to a wide variety of biopsychosocial deter-

minants. Age may well even come across as an excuse for not using ICT rather than a rational justification.

“Older people say they are too old and that they are sight-impaired” (R2, W).

“Age - I’m too old” (R3, W).

Self-marginalisation is associated with negative feelings linked to deficiencies in the use of ICT. Over-

coming such negative emotions might well be a necessary first step in moving towards digital inclusion. 

“The main barrier to older people learning to use new technologies is embarrassment. They are ashamed of their inability in this 

area. They think they are too old to understand it and then operate a computer or the Internet by themselves” (R12, W).

Issues of self-perception is crucial in the context of the intensive development of technology. The dy-

namic development of ICT accounts for some of the digital exclusion in groups such as older people. The 

rate of change and innovation has no analogue equivalent – many older people likely still own the same lan-

dline telephone that they owned thirty years ago, but this year’s smartphone models and the latest versions 

of the operating systems they use little resemble those of five years ago, and even the vocabulary around 

such devices and e-services can change at an intimidatingly swift pace. Words enter the language, become 

popular, and die out in a brief space of time – it is rare to hear people speak of ‘blogging’ now but it was the 

central activity online only twenty years ago – and so there is reason to sympathise with older people who 

feel that these changes occur too quickly for them to keep up with life in the information society. 
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“Internal barriers, on the other hand, include beliefs, older people thinking it is too late to learn, negative perceptions of themsel-

ves as an older person. This is also accompanied by a fear of new things, a lack of self-confidence, exacerbated by a poor unders-

tanding of modern technology” (R15, W).

“They think they will not be able to keep up with technological advances” (R18, M).

The respondents point to a contradiction in the thinking of older people about the very nature of the 

information society. There is a preconceived notion that, since ICT was brought into the world by younger 

people, it was created to satisfy the needs of the younger generation at the exclusion of the older. This is a 

false dichotomy of sorts – the fact that much innovation comes from younger generations does not mean 

that older generations are purposefully excluded, and in fact many new e-services, such as the ability to 

view laboratory test results online instead of having to go to the lab to collect the print-out, and the ability 

to have medical prescriptions delivered to an electronic device instead of risking infection by visiting the 

doctor in person, appear to have been designed with precisely this demographic in mind. 

“Their belief that electronic equipment is reserved for younger generations. These people think that they are too old for that, that 

they won’t understand it and they don’t even try to learn these competences. They think that the world of technology is not for 

them” (R29, W).

“Stereotypical thinking - the Internet is not for seniors” (R7, M).

3.4. Physical limitations

As the body ages, there are visible biological changes that affect, for instance, hand-eye co-ordination. How-

ever, as previously mentioned, this demographic is heterogeneous and so it is not true that all older people 

experience the same changes at the same time. It is generally true, though, that for many within this de-

mographic, changes in bodily function have an effect on ICT use and on the ability to learn about ICT. The 

deterioration of the senses and of fine motor skills can become a factor that inhibits the use of ICT. 

“Physical barriers - impaired vision and hearing, trembling hands” (R4, W).

“Reduced physical fitness may be a reason why seniors do not undertake education in the use of new technologies” (R5, W).

“Physical problems e.g. impaired fine motor skills” (R20, W).

The respondents consider more than just the physical processes involved in the use of ICT, taking into 

account such issues as memory as well. It is important to consider the effect of such phenomena as muscle 

memory – the ability to learn a process and to be able to do it without conscious effort. The ability to create 

new patterns degrades with time, leading to issues such as those discussed below that must be accounted 

for in any attempt to overcome the barriers to digital inclusion in this age group. 

“I have a neighbour who I help recharge her mobile phone because she can’t remember what she has to click on one by one. So I 

think poorer memory functioning causes a lot of problems’ (R8, W).

The limitations presented in this section offer important insights in the discussion on the biological de-

terminants of the formation of digital and media competence. While the biological limitations are indisputa-

ble, they are not at the same time factors that are present in the same intensity in all older people due to the 
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heterogeneity of this group. In addition, contemporary developments in e-services and ICT make it possible 

to compensate for certain deficits through options available in software and devices – though many features 

of what might be termed ‘accessibility’ are not installed in out-of-the-box solutions. The irony is that to use 

such functionality, you need to have sufficient digital competence in ICT not to need that functionality in 

the first place.

“Older people can be negatively affected by computer use due to, among other things, poorer eyesight, not realising that they can 

change the size of letters in a text and also increase colour contrast” (R10, M).

“However, it is often the case that older people feel a physical block against new technologies. They feel they have poor eyesight, 

they don’t feel confident, they are afraid they will do something that will break the equipment” (R13, W).

3.5. Economic Obstacles

One noticeable factor associated with the emergence and entrenchment of digital exclusion is insufficient 

financial resources. Older people may find that they lack the financial resources for basic ICT equipment, 

perhaps due to the low-level of pension benefits that they receive as well as to the prioritization of other 

activities, such as paying for medicine or dietary supplements. This lack of resources might also impact the 

older person’s ability or desire to pay for training on the use of ICT equipment or for participation in profes-

sional courses shaping digital competences. 

“One of the most important barriers to older people learning to use new technologies is financial, older people live on a small 

income, thus they cannot afford to buy a computer and go on a paid course” (R27, W).

“Older people cannot afford to buy equipment” (R5, W).

“It is also a barrier that not every older person can afford to buy a computer, laptop or smartphone. Their pensions are often low 

and any savings are spent on medicines and medical tests” (R29, W).

The financial barrier applies not only to more expensive devices such as laptops, desktops and printers, 

but also to what might be considered the most basic devices such as smartphones. Though the cost of a rea-

sonably good handset has fallen in recent years, such smartphones tend to become obsolete within a short 

period, and as they approach the end of their lifespan, new challenges are presented to older users, such as 

having to manage the limited storage capabilities of cheaper devices.

“An example from the environment: a neighbour really wanted to learn how to use a smartphone, specifically the photo-taking 

function, but she could not afford to buy a new phone” (R30, M).

Having sufficient financial resources to purchase equipment is not the only barrier preventing full par-

ticipation in the information society. Lack of sufficient recurrent funding is also a barrier to the use of e-ser-

vices due to the systematic costs associated with fees, either connected to the use of a specific e-service 

with a subscription model, or to such services as mobile data. Given the current stage of development of 

the information society, in which access to the Internet is as important as, say, access to the electricity that 

powers IT equipment, the aspect of fixed Internet charges becomes a critical factor.

“Lack of equipment connected to the network and Internet costs too high” (R17, M).
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3.6. Infrastructure

Successful inclusion requires solutions to be available in the immediate area. Despite the intensive devel-

opment of educational facilities aimed at older people in large cities, there is a persistent accessibility gap 

in smaller towns and rural areas. In addition, universities of the third age or senior citizens’ clubs are institu-

tions that do not always offer computer courses. The accessibility of institutions supporting the acquisition 

of digital competences appears to be an ongoing challenge.

“They do not always have the opportunity to use the courses e.g. they are too far away” (R5, W).

“In my area there are rarely free computer training courses, if they are organised there are few places on them. Another limitation 

is transport, there are many places in my municipality where there are no or very few buses. As a result, older people have no way 

of getting to the course” (R27, W).

It is rightly noted by one respondent that infrastructural solutions can also apply to intergenerational 

education within the family. Grandchildren and children in the family environment appear as natural re-

sources that can also be included in the process of shaping basic digital competences. The potential for so-

cial or educational support resources is currently still an overlooked element for successful digital inclusion.

“Lack of support and help from those closest to them in this respect, lack of understanding of their fear of failure, lack of people 

who can and want to explain technology to them in a clear, accessible and mutually satisfying way” (R14, W).

3.7. Specificity of new media

The ways in which new media are used do not build on the ways in which analogue solutions to accessing 

information or communicating used to work. The techniques and approaches most familiar to older people 

have no online equivalent – to write a letter, one had to know how to hold a pen, but with the deterioration 

that comes with age, older people could purchase a larger pen or use a specially-made grip; typing an email 

on a screen measuring only five or six inches diagonally across, with half of the screen taken up by a full QW-

ERTY keyboard, can seem like an insuperable problem, especially for older people who are unfamiliar with 

the accessibility options provided by their device. 

“They find it cumbersome to operate smartphones because of the small buttons and the small size of the letters” (R10, M).

“Some things they try to do by force, e.g. pressing the icons on the phone too hard, which makes an app not turn on” (R30, W).

The perception of the usefulness of new media is another factor limiting both the use of modern devices 

and useful e-services. A lack of understanding of the possibilities inherent in new media creates a number of 

misconceptions about the benefits of elementary solutions present in the information society. 

“Older people are of the opinion that the phone is for calling and not for playing therefore they do not invest in smartphones” (R27, W).

“I know from my own experience that older people don’t want to change anything in their lives, they prefer the traditional ways of 

getting information, communicating or doing things that can be done over the phone from home” (R22, W).

As technology develops, the language used to describe either the technology itself or the possibilities of 

new media develop in tandem, though given the global nature of technology many of these new words are 
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borrowed from other languages that older people might not be familiar with. This makes the problem more 

challenging – not only does it feel like older people must learn the language of technology, they must learn 

other languages too. Messages displayed on electronic devices are written in a vernacular that many older 

people will find obscure and impenetrable, just as a layperson listening to a conversation between doctors 

might find that they understand but one word in five.

“Language barriers - incomprehensible messages for older people, often in English” (R4, W).

The new language of technology is evidenced in material such as advertisements online; advertisers 

use increasingly sophisticated means to attract their viewer’s attention, and this too can prove an obstacle 

to older people.

“Incomprehensible advertising” (R16, W).

“Older people need more time to get used to using technology. Their pace is slower, which can be cumbersome, for example when 

using the internet, when every now and then there are adverts that you have to turn off yourself” (R6, W).

The world of ICT is virtual in a way that the analogue world never was. To send a letter, you would place 

the document in an envelope, affix a stamp, and place the letter in the postbox. The system was compre-

hensible and could be described by a non-expert. To send an email, the only connection with the analogue 

domain is in the icon of an envelope that some services use to denote the creation of a new email. Once 

sent, the process becomes hidden, and can only be explained through expert knowledge. The skeuomor-

phic approach of representing virtual processes with relics of the analogue age (or even the early digital 

age – the ‘Save’ icon is often represented as a floppy disc, which is an object many younger people may 

never have encountered) might do little to reassure older people when they use ICT, and might result in a 

lack of a conceptual understanding of the opaque processes involved in ICT, such as online banking (where 

is the money actually kept?), cloud storage (where are my files actually kept?), and online shopping (where 

are the things I want to buy actually kept?), to name but a few. An inability to understand the concepts that 

underpin these processes might itself be a barrier to digital inclusion. 

“The internet seems to them to be something abstract” (R18, M).

3.8. Life Long Learning

Activities related to the acquisition of digital competence are inextricably linked to learning and teaching 

processes. Developing ICT skills requires going beyond previously accumulated knowledge and skills. For 

older people, digital inclusion often involves entering a completely unknown and complex area.

“It’s hard for them to learn new things - there were no computers in their youth” (R17, M).

One respondent highlights the issue of not being able to enter lifelong learning due to learned helpless-

ness. Meeting life needs mediated by new media in some families is to the detriment of the development of 

older people’s digital competence. This is a phenomenon that, despite the best intentions, is at the same 

time becoming a barrier to effective digital inclusion. By performing ICT-mediated actions on behalf of their 

older relatives, members of the younger generation may be doing more harm than good.
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“Another barrier is that children or grandchildren do not want to teach them how to use new technologies. They think they don’t 

need it, moreover, they constantly bail them out, they don’t let them try, for example, to pick up a parcel from a parcel machine 

or to withdraw money from an ATM” (R27, W).

In the context of lifelong learning, the respondents point out that effective digital inclusion via the forma-

tion of digital competences is very often carried out in the home environment. However, there is a reason that 

teachers must first become qualified, and those who attempt an amateur version of the pedagogical process 

might not adopt approaches that benefit older people or that overcome some of the obstacles described thus 

far. Addressing this type of barrier is particularly important when older people do not have access to profes-

sional venues for acquiring digital competences (e.g. senior citizens’ clubs, universities of the third age).

“There are few people who train older people. Those close to them often do it hurriedly and on the run, with the result that 

the older people understand nothing and become even more discouraged. This needs patient and trained people who explain 

everything step by step” (R29, W).

“They don’t want to ask for help and there are often people around them who don’t have enough patience or the right attitude 

towards older people” (R30, W).

It is difficult to haracte digital exclusion if there are internal barriers related to the acquisition of new 

competences, even if these are competences considered key to functioning in the 21st century.

“They are also haracterized by an attitude full of prejudice against anything new, and overcoming their aversion to change does 

not come easily to them” (R24, W).

4. DISCUSSION 
Digital exclusion is a multifaceted process with many determinants. The present research carried explored 

the barriers to digital inclusion for older people that can be identified in society. The majority of the re-

spondents highlighted the importance of the various fears that are associated with the use of ICT in the 

minds of older people. The fear of new technology is a natural phenomenon (Ball, & Holland, 2009), and is 

associated with the belief that using the web and handling new media is difficult (Chiu et al., 2019); there is 

also the associated fear of being judged by others. However, it is worth emphasising here that older people 

also see many benefits and opportunities from using the internet and come to find it difficult to imagine life 

without it (Chiappe et al., 2020; Holda, 2008; Martinez-Pecino et al., 2013). However, balanced against the 

irrational fears held by many older people are the wholly rational fears of being a victim of cybercrimes such 

as phishing and identity theft. The prevalence of cybercrime has increased dramatically in recent decades 

and has become part of everyday life (Connolly, & Wall, 2019; Leukfeldt et al., 2013).

Motivation is another key factor, and is a prerequisite for starting to use modern technologies (Van Dijk, 

2005). This appears equally true in Polish studies, the results of which show that the key form of digital 

exclusion that determines non-use of the Internet is motivational exclusion (Raport, 2021). Nearly 66 % of 

Poles who do not use the Internet justify this by their lack of a need to use the Internet to satisfy important 
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matters in life, coupled with a lack of knowledge of what the Internet can be useful for. Building motivation 

to use digital technologies and strengthening digital competences, especially among older people with a 

low level of education, seems to be a primary issue. In addition, promoting the availability of content de-

signed to meet the diverse needs of older people can be an important measure to break down motivational 

barriers. It can also be noted that people expressing a lack of need for new technologies are generally less 

accustomed to using the Internet, and it is not surprising then that they have an aversion to technology 

(Nymberg et al., 2019). Such beliefs seem to stem from having low to zero experience with digital tools.

Self-marginalisation is often a barrier to online access. The findings indicate that older people doubt 

their ICT proficiency and rate their digital competences as relatively low. It is clear that impaired cognitive 

functions such as reduced attention span and memory, as well as problems with perception, can affect 

adaptation to the digital environment. Certainly, information processing is crucial in the learning process. 

However, it should be emphasised that cognitive impairments, if not associated with multimorbidity, do 

not affect basic activities of daily living and do not interfere with the learning process. Rikard et al. (2018) 

and Berkowsky et al. (2015) investigated factors that caused older people living in care homes and living 

independently to stop using ICT over time. Both studies found that older age and increased frailty (deter-

mined by limitations in daily activities) are not related to cessation of Internet use. Thus, age is not a barrier 

to ICT use, but is rather proffered as an excuse not to undertake new tasks. It is worth noting, however, that 

ageism too is a barrier to digital inclusion. This can lead to a reduced sense of self-efficacy among older 

people (McDonough, 2016), and a lack of motivation and confidence in using these technologies (Neves, & 

Amaro, 2012). Our research confirmed the stereotypical mindset of older people, indicating that ICT is only 

for young people. This has the effect of a turning away from modern technologies and the claim that access 

to them is not necessary for older people. Similar results are presented by Fischer et al. (2014) stating that 

older people tend not to keep up with current technology because they are limited by their interaction with 

technology and thus do not develop the necessary skills.

Physical limitations can also be a factor in digital exclusion. They are the effect of the biological ageing 

of the body, i.e. a reduction in the functional reserves of individual organs. This means that, even in its most 

successful model, ageing becomes a substrate for a reduction in fitness despite the absence of revealed 

disability characteristics. Declining fitness narrows physical capabilities, resulting in slower reaction times, 

the deterioration of stimulus processing and integration, a decline in sensory performance, and hearing 

impairment. All these factors can limit effective digital inclusion. Although the use of technology by healthy 

older adults has been increasing in recent years (Schulz et al., 2015), the situation differs for people with 

multiple diseases and functional impairments, and for the elderly.

Not insignificant are the economic constraints that clearly impede access to the Internet. Digital ine-

qualities are a form of social inequality deeply rooted in the socio-economic context (Haight et al., 2014; 

Robinson et al., 2015). The lack of adequate resources to purchase basic ICT devices is often associated with 

low pension and disability benefits in Poland. Regardless of the issue of sources of income, the ability to 

manage finances in such a way that all the most important needs from the point of view of the older person 

are met remains an important issue. Income enables older people to live no more than modestly. The poor 

financial situation of a household forces its members to make various savings. In 2021, there was a comput-
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er in only 46.9 % of pensioner households against the average across all groups in Poland of a computer in  

75.4 % of households. (GUS, 2022). The existing inequalities between older and younger users in terms of 

access to ICT is also linked to the fact that older people generally connect using outdated devices (Hanson, 

2010). The findings show that the financial barrier applies not only to more expensive devices such as lap-

tops and desktops, but also to more elementary devices such as smartphones. Only 33.4 % of people over 

65 in Poland use a smartphone, according to the National Media Institute, and 13.8 % of older people use a 

laptop or notebook. (KIM, 2022). Financial capabilities also allow access to the Internet, and the lack of such 

access affects the alienation of older people and excludes the possibility of actively using the web (Cruz-

Jesús et al., 2016; Poushter, & Stewart, 2016; Robinson et al., 2015). 

Infrastructural barriers also stand in the way of effective digital inclusion, with there being an insuffi-

cient number of places and insufficient access to such places in which older people can develop their digital 

competences. The report “Digital DESI for 2022. Poland” (Raport EU DESI ¡, 2022) shows that Poland ranks 

24th among the 27 EU countries in terms of the human capital of the digital society. In turn, Socio-digital 

exclusion in Poland 2021 (Raport, 2021) reports that more than half of those (55 %) who have never used 

the web live in rural areas. Among all rural residents, the group particularly at risk of digital exclusion (as 

well as its social consequences) are older adults. This same report recommends building motivation to use 

digital technologies and strengthening digital competences especially among older people with a low level 

of education. Counteracting infrastructural barriers guides the strategy behind the launch of the Digital De-

velopment Clubs Project (Local Digital Competence Development Centres), which will provide support to 

older adults, among other goals. The project is planned to be implemented as part of the European Funds 

for Social Development 2021-2027 programme. The Digital Development Clubs to be established will be a 

public place for digital education and for familiarising local communities with new technologies. The plan is 

to launch about 2500 digital clubs, potentially in each municipality, and to prepare about 5000 educators as-

sociated with NGOs. and other agents of digital competence development. As part of the pilot programme, 

the Clubs are to be inaugurated in 60 municipalities in 2023.

In the context of infrastructure, it is also worth highlighting the importance of the family environment as 

this is where intergenerational education in digital competence often takes place. This kind of social support 

allows, through grandchildren or others in the family, the acquisition of the essential skills necessary for 

online participation (Carlo, & Bonifacio, 2020; Cheng et al., 2022; Lee, & Kim, 2019; López Seguíet al, 2019). 

Nowadays, intergenerational learning is becoming key to enabling older people to be part of the digital 

transformation. In the past, the younger generations were the concern of the older generations, but there 

is now evidence of a reverse process of intergenerational learning (Gadomska-Lila, 2020). The benefits of 

this form of learning include immediate or long-term learning outcomes. The process of intergenerational 

learning focuses on the two-way nature of the relationship and the learning process, and is seen as a priority 

strategy in encouraging older people to become more active users of technology, especially in societies with 

a rapidly ageing population.

New media have their own peculiarities. The increasing miniaturisation of devices makes it difficult for 

older people to use some devices, such as smartphones with a relatively small touchscreen, though other 
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devices, such as wrist-worn technologies such as smartwatches, could actually help older people to age suc-

cessfully, by, for instance, making it easier to monitor blood pressure and heart rate (Lázaro et al., 2020). New 

media can promote independence, improve quality of life (Demiris et al, 2004; Lewis, & Neider, 2017; Wagner et 

al, 2012). The rapidly shifting lexical demands of new media is a barrier for older people, as new language leads 

either to a lack of understanding or to potentially serious misunderstanding and can cause older people to be 

reluctant to embrace the digital world and stay abreast of new developments. Furthermore, the use and ac-

ceptance of ICTs are closely related to older people’s experience and attitudes towards ICTs (Nayak et al. 2010). 

The penetration of technology into everyday life has become the basis for the learning process of old-

er people in line with the strategy of Life-Long Learning. In Poland, the idea of lifelong learning for older 

people is largely implemented in Universities of the Third Age (Gierszewski, & Kluzowicz, 2021). Acquiring 

digital competences encompasses a variety of skills, including accessing digital media, using ICT, critically 

evaluating aspects of new media and media content, and communicating effectively (Sahin et al. 2010). 

This provides an opportunity to improve the quality of life and leads older learners towards the conviction 

that knowledge allows them to create themselves, i.e. to be themselves, and to go beyond the limitations 

accepted by others. It is noteworthy that the lifelong learning strategy responds to the growing demand for 

digital technology for all learners, and the goal of this learning is also connected to the prevention of social 

exclusion. Though sources of motivation are various, the perception of benefits could promote a greater 

willingness among older people to learn (Pihlainen et al., 2021). In addition, older people’s motivation to 

acquire digital skills stems from a desire to stay up-to-date in the modern world (Costa et al. 2019; Guillén-

Gámez et al., 2020; Sastre Reyes, 2019) The benefits of learning digital skills are invaluable and are always 

worth highlighting and reminding people of.

5. CONCLUSIONS
The results of the study provide insight into the process of the formation of digital competence among vul-

nerable groups in the digital inclusion process. Inclusion in the digital society is essential in the modern 

world, so digital inclusion interventions should focus on eliminating barriers. In our research, we sought to 

understand the determinants of inclusion. 

Many societies face the challenge of an ageing population, and information technologies are becoming 

increasingly important in general as well as for older people. Older people do not constitute a homogeneous 

group in terms of health status, mental and physical fitness, or material situation. This forces us to consider 

old age as a differentiated period of life. The adaptation of the ageing population to technological develop-

ments and successful ageing have become important issues to be addressed. The findings of the article can 

serve as a basis for dealing with these forms of the digital exclusions of older people in order to increase 

their digital inclusion, which can improve their quality of functioning in the long term. The increased de-

mand for digital skills will continue to grow rapidly. Given that their competences likely decrease with age, 

action for older people is essential. This study aims to contribute to raising awareness of the needs of older 

people and to inspire further research into overcoming the obstacles that exclude older people.
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ABSTRACT
The occurrence of corona virus disease in 2019 (Covid-19) pandemic with its negative consequences on various sectors 
including education up till now has led to the increase in the necessity to use online learning resources and platforms for 
teaching and learning especially in higher education institutions (HEIs) in various countries. This research paper’s major 
goal was to investigate the online learning attitude and online learning readiness of undergraduate accounting students in 
Nigerian public HEIs during the Covid-19 pandemic. The research participants consisted of 845 male and female undergra-
duate accounting students purposively selected from six HEIs. Study data was collected quantitatively with two online lear-
ning scales addressing students’ online learning attitude and online learning readiness respectively. The study data were 
analysed with relevant statistical tests in the Statistical Package for the Social Sciences (SPSS, version 22) based on .05 level 
of significance criteria. The finding demonstrates significantly positive online learning attitude among the undergraduate 
accounting students from the studied HEIs during the Covid-19 pandemic. Finding also showed that the undergraduate 
accounting students’ online learning attitude significantly related to their online learning readiness during the Covid-19 
pandemic. The male and female undergraduate accounting students did not differ in their online learning attitude and 
online learning readiness. There were no significant differences in online learning attitude and online learning readiness 
among the undergraduate accounting students from the studied HEIs based on institution type (university, polytechnic 
and college of education). Nigerian HEIs and accounting departments should provide efficient online learning access and 
resources to these students and work towards bridging any existing institutional disparities in the availability and use of 
online learning facilities and resources.

KEYWORDS Covid-19 pandemic; Undergraduate Accounting Students; ICT; Online Learning; Online Learning Attitude; Onli-
ne Learning Readiness.

RESUMEN
La aparición de la enfermedad del coronavirus en la pandemia de 2019 (Covid-19) con sus consecuencias negativas en va-
rios sectores, incluida la educación, ha llevado al aumento de la necesidad de utilizar recursos y plataformas de aprendiza-
je en línea para la enseñanza y el aprendizaje, especialmente en Instituciones de Educación Superior (IES) en varios países. 

Esta obra está bajo licencia internacional Creative Commons Reconocimiento-NoComercial-CompartirIgual 4.0.

https://doi.org/10.24310/innoeduca.2022.v8i1.11144
mailto:chiediue%40uj.ac.za?subject=
https://www.orcid.org/0000-0003-1711-7558


INNOEDUCA

28Innoeduca. International Journal of Technology and Educational Innovation
Chiedu Eseadi

1. INTRODUCTION
The occurrence of corona virus disease in 2019 (Covid-19) pandemic with its negative consequences on vari-

ous sectors including education up till now has led to the increase in the necessity to use online learning re-

sources and platforms for teaching and learning especially in higher education institutions (HEIs) in various 

countries (González et al., 2020). In order for educational institutions, particularly HEIs to be successful in 

their application of online learning models to educate their students at this time of the pandemic, it is im-

portant they have evidence-based information about students’ online learning attitude and online learning 

readiness (Eze et al., 2021). Such information can help both the school administration and course lecturers 

in recognizing students’ need areas as well as equip them with information required for improving existing 

online teaching and learning models and curricular implementation techniques to become more motivating 

and relevant to students’ learning needs at this time of the pandemic (Eze et al., 2021; Olayemi et al., 2021). 

Online learning attitude of students has been conceptualized in terms of students’ general acceptance 

of online learning mode, individual student awareness, perception of usefulness of online learning mode, 

and application effectiveness in online learning context (Usta et al., 2016). The students’ attitude towards 

online learning can be influenced by both internal and external factors that determine if the online learn-

ing attitude of the students will be positive or negative. Different studies have shown that internal factors 

such as students’ personality, computer anxiety, ability to control technology, quality of personal interac-

tion, self-control, and goal influence students’ online learning attitude (Gilbert et al., 2007; Holley, & Oliver, 

2010; Lee et al., 2011; Osman, 2005; Smart, & Cappel, 2006; Sun et al., 2008). On the other hand, studies 

also showed that external factors such as technological experience, technological control, length of online 

El objetivo principal de este estudio fue investigar la actitud de aprendizaje en línea y la preparación para el aprendizaje 
en línea de los estudiantes de pregrado en contabilidad en las IES públicas de Nigeria durante la pandemia por Covid-19. 
Los participantes de la investigación fueron 845 estudiantes de licenciatura en contabilidad, hombres y mujeres, selec-
cionados intencionalmente de seis IES. Los datos del estudio se recopilaron cuantitativamente con dos escalas de apren-
dizaje en línea que abordan la actitud de aprendizaje en línea de los estudiantes y la preparación para el aprendizaje en 
línea, respectivamente. Los datos del estudio se analizaron con pruebas estadísticas relevantes en el Paquete Estadístico 
para las Ciencias Sociales (SPSS, versión 22) basado en criterios de nivel de significancia de .05. El hallazgo demuestra 
una actitud de aprendizaje en línea significativamente positiva entre los estudiantes de pregrado en contabilidad de las 
IES estudiadas durante la pandemia por Covid-19. Los hallazgos también mostraron que la actitud de aprendizaje en línea 
de los estudiantes de licenciatura en contabilidad se relacionó significativamente con su preparación para el aprendizaje 
en línea durante la pandemia por Covid-19. Los estudiantes universitarios de contabilidad masculinos y femeninos no di-
firieron en su actitud de aprendizaje en línea y preparación para el aprendizaje en línea. No hubo diferencias significativas 
en la actitud de aprendizaje en línea y la preparación para el aprendizaje en línea entre los estudiantes de licenciatura en 
contabilidad de las IES estudiadas según el tipo de institución (universidad, politécnica y facultad de educación). Las IES 
y los departamentos de contabilidad de Nigeria deben proporcionar acceso y recursos de aprendizaje en línea eficientes 
a estos estudiantes y trabajar para salvar las disparidades institucionales existentes en la disponibilidad y el uso de las 
instalaciones y los recursos de aprendizaje en línea.

PALABRAS CLAVE Pandemia Covid-19; Estudiantes de Grado en Contabilidad; TIC; Aprendizaje en línea; Actitud de apren-
dizaje en línea; Preparación para el aprendizaje en línea. 



INNOEDUCA

29Innoeduca. International Journal of Technology and Educational Innovation
Chiedu Eseadi

material, multimedia used and support perception influence the online learning attitude of the students 

either negatively or positively (Boling et al., 2012; Bolliger et al., 2010; Gilbert et al., 2007; Lee et al., 2011; 

Mockus et al., 2011; Smart, & Cappel, 2006). Positive online learning attitude enables the students to gain 

more value from their online classes while negative online learning attitude prevents the students from 

gaining knowledge from these online classes (Smidt et al., 2014).

Online learning readiness has been conceptualized in terms of students’ computer/internet self-effi-

cacy; self-directed learning, control in online learning, motivation for learning and online communication 

self-efficacy (Hung et al., 2010). Kayaoglu and Akbas (2016) showed that proficiency, subject, organizational 

structure, human and fiscal resources have an effect on online learning readiness. Factors that influence 

online learning readiness positively include: emotional intelligence, grades, internet access, internet liter-

acy, aim of learning, learning features, technical base, combined teaching, measured pattern, rating and 

feedback, learning time, learning motive and knowledge of learners’ features (Borotis et al., 2008; Cinkara, 

& Bagceci, 2013; Engin, 2017). In order to significantly contribute to the empirical discourse on students’ 

online learning attitude and readiness, especially from a developing country sample, the researchers con-

sidered investigating the online learning attitude and online learning readiness of undergraduate account-

ing students in Nigerian HEIs during the Covid-19 pandemic as an important research that could positively 

impact the use of online learning and teaching model in the studied higher education institutions. 

1.1. Statement of Problem

Many teachers use online learning for teaching, but some people say it makes them unable to understand 

the cultural perspective of their students and that their interactivity is unsatisfactory due to insufficient 

communication options offered by online learning mode (Anderson, 2008). However, the use of technology 

as a tool for teaching online has been described as a social inclusion strategy (Aguilera, & Cuenca, 2022). 

While Covid-19 restrictions increased the use of online learning, research points the increase in stress ex-

perienced by teachers (Téllez et al., 2022) and problematic use of the Internet and technological tools by 

teachers-in-trainee (Colomo Magaña et al., 2021) which might impact teaching and learning outcomes. 

Some other studies demonstrated that the Covid-19 pandemic negatively impacted workplace orientation 

of employees including the school workforce (e.g. Egara et al., 2021). Therefore, it is important to explore 

the online learning attitude and online learning readiness of students during the Covid-19 pandemic. 

1.2. Theoretical Underpinning

The theory underpinning this research is the Online Collaborative Learning theory (OCLt) (Harasim, 2012). 

Aside from the fact that OCLt allows students to work as a team to create knowledge, this theoretical model 

also offers a learning approach that encourages and supports students to explore avenues through which 

they can innovate, invent, and engage in abstract thinking required for problem-solving instead of indulging 

in rote learning. Thus, the OCLt emphasizes the importance of active and engaged learners for the construc-

tion of knowledge. On the other hand, teachers, according to the OCL theoretical framework, play invalu-

able roles as conduits for the diffusion of knowledge in their particular subject area being studied. OCLt is 

mainly driven by the idea that, at least in some cases, some of the tasks typically carried out in classroom 
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learning can be performed through computers. Therefore, a significant proposition of OCLt is to utilize tech-

nology as a tool to improve the interaction between teachers and students. The OCLt may help to identify 

how knowledge can be developed and enhanced via social discourse in virtual learning environment be-

tween the teacher and students (Bates, 2014).

1.3. Research Objectives

This research paper’s major goal was to investigate the online learning attitude and online learning readi-

ness of undergraduate accounting students in Nigerian HEIs during the Covid-19 pandemic. Specific objec-

tives of this research paper are to investigate:

a. The online learning attitude of the undergraduate accounting students from the studied HEIs during 

the Covid-19 pandemic.

b. The relationship between undergraduate accounting students’ online learning attitude and their 

online learning readiness during the Covid-19 pandemic.

c. The extent of difference between male and female undergraduate accounting students in their online 

learning attitude and online learning readiness.

d. The extent of differences in online learning attitude and online learning readiness among the 

undergraduate accounting students from the studied HEIs based on institution type (university, 

polytechnic and college of education)

1.4. Research Questions

a. What is the online learning attitude of the undergraduate accounting students from the studied HEIs 

during the Covid-19 pandemic?

b. Is undergraduate accounting students’ online learning attitude related to their online learning 

readiness during the Covid-19 pandemic?

c. What is the extent of difference between male and female undergraduate accounting students in their 

online learning attitude and online learning readiness? 

d. What is the extent of differences in online learning attitude and online learning readiness among 

the undergraduate accounting students from the studied HEIs based on institution type (university, 

polytechnic and college of education)?

1.5. Research Hypotheses

׵  H01: There will be no significant relationship between undergraduate accounting students’ online 

learning attitude and their online learning readiness during the Covid-19 pandemic.

׵  H02: There will be no significant difference between male and female undergraduate accounting 

students in their online learning attitude and online learning readiness.

׵  H03: There will be no significant differences in online learning attitude and online learning readiness 

among the undergraduate accounting students from the studied HEIs based on institution type 

(university, polytechnic and college of education).



INNOEDUCA

31Innoeduca. International Journal of Technology and Educational Innovation
Chiedu Eseadi

2. MATERIAL AND METHOD

2.1. Ethics Statement

The researchers received ethics approval to carry out this online survey from the Research Ethics Committee 

at the University of Nigeria. 

2.2. Design

For this research, the descriptive survey design was employed to answer four research questions and test 

three null hypotheses regarding online learning attitude and online learning readiness of undergraduate 

accounting students in selected Nigerian public higher education institutions (HEIs) in Southern Nigeria. 

2.3. Sample

The research participants consisted of a purposive, random sample of 845 undergraduate accounting stu-

dents selected from six public HEIs in Nigeria. In terms of institution category, the study sample consisted of 

undergraduate accounting students from two public universities, two public polytechnics, and two public 

colleges of education. The study respondents included 441 male (52.2 %) and 404 female (47.8 %) undergrad-

uate accounting students. A total of 500 students (59.2 %) were from the university, 241 students (28.5 %) 

were the polytechnic while 104 (12.3) were college of education students. Out of the total sample, 489 stu-

dents (57.9 %) were between 19-25years of age while 356 students (42.1 %) were between 26-30 years of age.

2.4. Instruments

The study data was collected quantitatively with two online learning scales addressing students’ online 

learning attitude (Usta et al., 2016) and online learning readiness (Hung et al., 2010) respectively. 

2.4.1. The Online Learning Attitude Scale (OLAS)

The Online Learning Attitude Scale (OLAS) (Usta et al., 2016) consist of 20 items in four dimensions (general 

acceptance – 7 items; individual awareness – 6 items; perceived usefulness – 3 items; and application ef-

fectiveness –4 items) on five-point Likert-type scale ranging from strongly disagree (1) to strongly agree (5). 

Research report concerning the internal consistency of the OLAS show total Cronbach’s alpha value of 0.90 

(Usta et al., 2016).

2.4.2. The Online Learning Readiness Scale (OLRS)

The Online Learning Readiness Scale (OLRS) (Hung et al., 2010) consist of 18 items in five clusters (comput-

er/internet self-efficacy –3 items; self-directed learning – 5 items; learner control – 3 items; motivation for 

learning – 4 items; and online communication self-efficacy – 3 items) on five-point Likert-type scale ranging 

from strongly disagree (1) to strongly agree(5). Research report concerning the internal consistency of the 

OLRS show total Cronbach’s alpha value of 0.89 (Herguner et al., 2020).
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2.5. Procedure

The two online learning scales were sent to the undergraduate accounting students as online survey in 

which they were required to provide online informed consent before proceeding to complete the demo-

graphic information section (age, gender, and institution type) and respond to the items in the scales. A 

total of 1050 online surveys were sent out whereas 845 completed surveys were received by the end of three 

months of data collection.

2.6. Analysis

The study data were analysed with relevant statistical tests (including mean, standard deviation, regression, 

and F-test statistics) in the Statistical Package for the Social Sciences (SPSS, version 22) based on .05 level 

of significance criteria. 

3. RESULTS
TABLE 1. Descriptive statistics for the students’ online learning attitude and readiness

Gender HEI type Mean Standard Deviation N

OLAS Male University 28.45 4.57 264

Polytechnic 27.54 2.38 123

COE 28.12 4.53 54

Total 28.16 4.09 441

Female University 27.96 3.93 236

Polytechnic 28.82 5.68 118

COE 27.34 1.84 50

Total 28.14 4.36 404

Total University 28.22 4.29 500

Polytechnic 28.17 4.36 241

COE 27.75 3.51 104

Total 28.15 4.22 845

OLRS Male University 38.65 9.85 264

Polytechnic 39.10 10.01 123

COE 38.69 10.03 54

Total 38.78 9.89 441

Female University 38.25 9.87 236

Polytechnic 38.18 9.87 118

COE 38.50 10.02 50

Total 38.26 9.86 404

Total University 38.46 9.85 500

Polytechnic 38.65 9.93 241

COE 38.60 9.98 104

Total 38.53 9.88 845

 OLAS=Online Learning Attitude Scale; OLRS=Online Learning Readiness Scale, 

N=Number of respondents, COE=College of Education, HEI=Higher Education Institution
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RQ1: What is the online learning attitude of the undergraduate accounting students from the studied HEIs 

during the Covid-19 pandemic?

Table 1 show that the total OLAS mean responses of the students was 28.15 with standard deviation 

score of 4.22. This suggests a positive online learning attitude among the undergraduate accounting stu-

dents from the studied HEIs during the Covid-19 pandemic. 

RQ2: Is undergraduate accounting students’ online learning attitude related to their online learning readi-

ness during the Covid-19 pandemic?

Table 2 show that students’ online learning attitude was positively related to the students’ online learn-

ing readiness (Pearson R=.32, R2=.10, Adjusted R2=.10, β=.32). [See Table 2]

TABLE 2. Relationship between the students’ online learning attitude and readiness 

Model R R2 Adj. R2 B β Sig 95 % CI 

1 .32 .10 .10 .75 .32 .000 .596, .896

B=Unstandardized Cofficients, β=Standard Coefficient

RQ3: What is the extent of difference between male and female undergraduate accounting students in their 

online learning attitude and online learning readiness? 

In respect of online learning attitude, male students had OLAS mean score of 28.16 and standard devia-

tion score of 4.09 while female students had OLAS mean score of 28.14 and standard deviation score of 4.36. 

Regarding the students’ online learning readiness, male students had OLRS score of 38.78 and standard 

deviation score of 9.89 while female students had OLRS mean score of 38.26 and standard deviation score of 

9.86. The closeness of the standard deviation scores of male and female students in both the OLAS and OLRS 

suggest a similarity of opinions about online learning attitude and online learning readiness [See Table 1].

RQ4: What is the extent of differences in online learning attitude and online learning readiness among the 

undergraduate accounting students from the studied HEIs based on institution type (university, polytechnic 

and college of education)?

In respect of online learning attitude, university students had OLAS mean score of 28.22 and standard 

deviation score of 4.29; polytechnic students had OLAS mean score of 28.17 and standard deviation score 

of 4.36; while college of education students had OLAS mean score of 27.75 and standard deviation score 

of 3.51. For the students’ online learning readiness, university students had OLRS mean score of 38.46 and 

standard deviation score of 9.85; polytechnic students had OLRS mean score of 38.65 and standard devia-

tion score of 9.93; while college of education students had OLRS score of 38.60 with standard deviation score 

of 9.98. The closeness of the standard deviation scores of the university, polytechnic and college of educa-

tion students in both the OLAS and OLRS suggest a similarity of opinions about online learning attitude and 

online learning readiness [See Table 2].

H01: There will be no significant relationship between undergraduate accounting students’ online learning 

attitude and their online learning readiness during the Covid-19 pandemic.
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Table 2 show the regression analysis testing the significant relationship between undergraduate ac-

counting students’ online learning attitude and their online learning readiness during the Covid-19 pan-

demic. The results showed a statistically significant relationship between students’ online learning attitude 

and their online learning readiness during the Covid-19 pandemic (β=.32, p=.000, 95 %CI: .596, .896). There-

fore, the null hypothesis of no significant relationship was rejected [See Table 2].

TABLE 3. F-test analysis of the students’ online learning attitude and readiness

Source Scales df F Sig.

Gender OLAS 1 .004 .948

OLRS 1 .585 .445

Institution type OLAS 2 .541 .582

OLRS 2 .032 .968

Total OLAS 845

OLRS 845

Corrected Total OLAS 844

OLRS 844

OLAS=Online Learning Attitude Scale; OLRS=Online Learning Readiness Scale

H02: There will be no significant difference between male and female undergraduate accounting students 

in their online learning attitude and online learning readiness.

Table 3 show the F-test analysis testing the significant difference between male and female undergradu-

ate accounting students in their online learning attitude and online learning readiness. The results revealed 

that there is no significant difference between the male and female students in their online learning attitude 

[F(1, 844)= .004, p=.948] and online learning readiness [F(1, 844)= .585, p=.445]. Thus, the null hypothesis of 

no significant difference was accepted [See Table 3].

HO3: There will be no significant differences in online learning attitude and online learning readiness 

among the undergraduate accounting students from the studied HEIs based on institution type (university, 

polytechnic and college of education).

Table 3 show the F-test analysis testing the significant differences in online learning attitude and online 

learning readiness among the undergraduate accounting students from the studied HEIs based on institu-

tion type (university, polytechnic and college of education). The results revealed that there are no significant 

differences in online learning attitude [F(2, 844)= .541, p=.582] and online learning readiness [F(2, 844)= .032, 

p=.968] among the students from the studied HEIs based on institution type (university, polytechnic and 

college of education). Thus, the null hypothesis of no significant difference was accepted [See Table 3].

4. DISCUSSION 
This research paper’s major goal was to investigate the online learning attitude and online learning read-

iness of undergraduate accounting students in Nigerian higher education institutions (HEIs) during the 
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Covid-19 pandemic. The finding demonstrates significantly positive online learning attitude among the un-

dergraduate accounting students from the studied HEIs during the Covid-19 pandemic. This result agrees 

with the points from the results of Britiller and Zaki (2020) who indicated the positive online learning atti-

tude of students at a medical college in the kingdom of Saudi Arabia in their research. The result of this re-

search also agrees with the findings of Mehra and Omidian (2011) and Egbo et al. (2011) who both indicated 

positive attitude from a high number of students towards e-learning in their study. 

Finding also showed that the undergraduate accounting students’ online learning attitude significantly 

related to their online learning readiness during the Covid-19 pandemic. Similar results were reported by 

Jiang et al. (2021) who indicated the interrelationship between online readiness and attitude. This finding 

also correlates with the findings of Herguner et al. (2020) who noted from their study that online attitude 

predicts online readiness significantly and online attitude has 42 % of the total variance in explaining online 

readiness. This finding also agrees with the findings of Olayemi et al. (2021) who investigated the perception 

and readiness of students towards online learning in Nigeria during the Covid-19 pandemic. According to 

these findings the effect of positive online learning attitude on online learning in the tertiary institution has 

been further revealed.

The male and female undergraduate accounting students did not differ in their online learning attitude 

and online learning readiness during the Covid-19 pandemic. The results of this research agrees with the 

findings of Suri and Sharma (2013) and Egbo et al (2011) which showed that there was no significant differ-

ence between the online learning attitude of male and female, but disagrees with the findings of Britiller 

and Zaki (2020) and Zabadi and Al-Alawi (2016) which shows a significant difference between readiness and 

attitude of male and female faculty members on the use of online learning.

There were no significant differences in online learning attitude and online learning readiness among 

the undergraduate accounting students from the studied HEIs based on institution type (university, poly-

technic and college of education). This finding agrees with the findings of Herguner et al. (2020) who re-

vealed in their studies that online attitude and online readiness do not differ according to the faculty/ de-

partment studied. It is, thus, recommended to Nigerian public HEIs and accounting departments to provide 

efficient online learning access and resources to these students and work towards bridging any existing 

institutional disparities in the availability and use of online learning facilities and resources.

4.1. Research Contributions

This study appears to be the only research from Nigerian public HEIs examining online learning attitude and 

online learning readiness among undergraduate accounting students and particularly during the pandemic 

period. The study adds to the online learning literature to help researchers further recognize and explore 

undergraduate students’ online learning attitude and online learning readiness in accountancy department 

especially in developing countries. The research brings to researchers’ knowledge about the existing rela-

tionship of online learning attitude with online learning readiness in undergraduate student sample from Ni-

gerian public HEIs setting. The research also adds to knowledge regarding accounting students’ online learn-

ing attitude and online learning readiness across the various types of HEIs in Nigeria that were investigated. 
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5. CONCLUSIONS
Given the findings, the researchers conclude that undergraduate accounting students from the studied Ni-

gerian HEIs possess significantly positive online learning attitude during the Covid-19 pandemic. Further-

more, there was a significant relationship between undergraduate accounting students’ online learning 

attitude and readiness during the Covid-19 pandemic. The male and female undergraduate accounting stu-

dents were similar in their mean ratings regarding online learning attitude and readiness. Finally, no signif-

icant differences exist in online learning attitude and readiness among undergraduate accounting students 

from the studied HEIs based on institution type (university, polytechnic and college of education). It is, thus, 

recommended to Nigerian public HEIs and accounting departments to provide efficient online learning ac-

cess and resources to these students and work towards bridging any existing institutional disparities in the 

availability and use of online learning facilities and resources.  

5.1. Limitations and future lines of research

This research is limited to the undergraduate sample investigated. It is suggested to investigate accounting 

students’ ICT skills and usage in relation to how much these constructs influences their online learning atti-

tude and readiness. It is further suggested to conduct a comparative research of online learning attitude and 

readiness between undergraduate accounting students and other undergraduates from other academic de-

partments within their faculty as well students from other faculties. Another suggestion is for researchers to 

investigate whether undergraduate accounting students and postgraduate accounting students are similar 

in their online learning attitude and readiness during Covid-19 pandemic. It is also important to investigate 

enhancing factors for online learning attitude and readiness during Covid-19 pandemic among accounting 

students in both public and private HEIs. It is necessary to underline the main limitations of the research, as 

well as the future lines of work resulting from the study carried out.
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RESUMEN
Este artículo presenta los resultados del proceso de validación funcional del Modelo Tecnológico Empoderado y Pedagó-
gico (TEP) para el desarrollo de la Competencia Digital Docente (CDD) en la Formación Inicial del Profesorado. El enfoque 
metodológico corresponde a la Investigación Basada en Diseño. Los participantes fueron 162 estudiantes, 131 docentes 
y 15 miembros de 4 comités curriculares en la Facultad de Ciencias de la Educación de la Universidad de La Guajira. Los 
instrumentos correspondieron al Cuestionario de satisfacción y la Matriz de análisis FODA. Los resultados evidenciaron 
niveles de satisfacción, de 4.26 en docentes y 4.99 en estudiantes frente a la implementación del modelo, sobre un máximo 
de 5 y 6 puntos de manera respectiva. A partir de los hallazgos se identificaron 20 fortalezas, 16 debilidades, 20 oportunida-
des y 8 amenazas al Modelo TEP. En síntesis, el Modelo TEP genera innovación educativa, pedagógica y de transformación 
curricular para apropiar la tecnología digital en la formación profesional del docente. 
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ABTRACT
This article presents the results of the functional validation process of the Technological Empowered and Pedagogical 
Model (TEP) for the development of Digital Teaching Competence (DTC) in Initial Teacher Training. The methodological ap-
proach corresponds to Research Based on Design. The participants were 162 students, 131 teachers and 15 members of 4 
curricular committees in the Faculty of Educational Sciences of the University of La Guajira. The instruments corresponded 
to the Satisfaction Questionnaire and the SWOT Analysis Matrix. The results showed satisfaction levels of 4.26 in teachers 
and 4.99 in students compared to the implementation of the model, over a maximum of 5 and 6 points respectively. Based 
on the findings, 20 strengths, 16 weaknesses, 20 opportunities and 8 threats of the TEP Model. In short, the TEP Model 
generates educational, pedagogical and curricular transformation innovation to appropriate digital technology in the pro-
fessional training of teachers.
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1. INTRODUCCIÓN
La Formación Inicial Docente (FID) debe permitirle al futuro profesor desarrollar múltiples habilidades den-

tro de las cuales se encuentra la Competencia Digital Docente (CDD) (Cabero, & Martínez, 2019; UNESCO, 

2019). No obstante, el escenario educativo generado por la Pandemia Covid-19 ha evidenciado que las insti-

tuciones formadoras de maestros tienen muchos retos frente la incorporación, modelado y desarrollo de la 

CDD. En este sentido, es necesario desde la FID, generar espacios de formación avanzada que permitan in-

corporar de manera segura y ética las tecnologías de la información y comunicación (TIC) a nivel profesional 

(Álvarez et al., 2022; Falloon, 2020; Masoumi, 2021; Pinto, & Pérez, 2022) y complementariamente desarrollar 

procesos de prácticas profesionales eficientes y productivas en la preparación del profesorado (Balladares-

Burgos, 2018; Lázaro et al., 2021; Roll, & Ifenthaler, 2021).

Existen diferentes estudios relacionados con procesos de inserción de las TIC en la FID, que analizan a 

nivel curricular la forma en que se están abordando los contenidos y la formación en CDD (Falcó, 2017; Fe-

rrada, 2019; Lázaro, & Gisbert, 2015); brindan orientaciones sobre política institucional para integrar la CDD 

en el perfil de egreso del futuro docente (Cabero, & Martínez, 2019; Silva et al., 2018); presentan experien-

cias de formaciones dirigidas a transformar las prácticas educativas de los formadores de maestros (Silva, 

& Miranda, 2020), y reflexionan sobre los cambios que se deben generar para propiciar la transformación e 

innovación educativa en respuesta a las necesidades profesionales actuales (Gabarda et al., 2021; Pozas, & 

Letzel, 2021; Vaillant, 2019).

Así, aunque se ha ido avanzando en la incorporación de la tecnología digital en la educación (Cabero, 

& Palacios, 2020), a través del desarrollo de diversos procesos de apropiación de las TIC a nivel profesional, 

la generación de políticas, y ajustes en los planes de estudio en la FID; todavía la formación se limita a la 

adquisición básica de habilidades instrumentales frente al uso de un conjunto de herramientas tecnológi-

cas (Masoumi, 2021; Silva et al., 2018). No obstante, los escenarios laborales demandan un profesional de la 

educación con capacidades para colaborar, resolver problemas, hacer uso crítico y reflexivo de la tecnología 

digital, y desarrollar estas habilidades articuladas con las competencias profesorales (Falloon, 2020; Padilla-

Hernández et al., 2019; Rodríguez-Hoyos et al., 2021; Roll, & Ifenthaler, 2021). 

Para el contexto de Latinoamérica, se considera que se requieren mayores esfuerzos en la FID para avan-

zar en el desarrollo de la CDD en el marco de las necesidades de la profesión docente (Ferrada, 2019; Gonzá-

lez et al., 2020; Morales et al., 2020; Silva, & Miranda, 2020; Vaillant, 2019). Específicamente en Colombia, el 

Ministerio de Educación Nacional (MEN, 2013), ha considerado dentro de los ejes estratégicos la formulación 

de políticas orientadas en los lineamientos curriculares de la Educación Superior, para atender los diferen-

tes desafíos, en aspectos tales como la renovación pedagógica y apropiación de la tecnología digital en las 

prácticas profesionales de los docentes desde la FID. En este contexto, surge la oportunidad de diseñar, 

validar e implementar un modelo de innovación pedagógica aplicado para el desarrollo de la CDD. 

Este estudio responde al análisis de pertinencia y relevancia de las problemáticas, necesidades y ex-

pectativas educativas asociadas con la formación en CDD desde la FID. En este orden de ideas, los procesos 

de innovación educativa que incorpora el Modelo TEP se articulan con el mejoramiento continuo y avances 

en la calidad educativa. En consecuencia, la FID debe ser un espacio de desarrollo profesional que cuente 
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con los recursos administrativos, pedagógicos y tecnológicos necesarios para responder efectivamente a la 

transformación y desarrollo de las diferentes dimensiones del rol docente (Cabero, & Valencia, 2020; Pare-

des et al., 2015; Vaillant, 2019).

A partir de los elementos anteriormente expuestos, el propósito central del estudio consistió en presen-

tar los hallazgos de la validación funcional del Modelo TEP para el fortalecimiento de la CDD en los futuros 

profesionales de la Facultad de Ciencias de la Educación en la Universidad de La Guajira. En tal sentido, el 

Modelo TEP se ha diseñado como una alternativa para el desarrollo de la CDD en la FID y está conformado 

por tres dominios (tecnológico, pedagógico y empoderado), que se articulan para promover la utilización 

intencionada, crítica, y creativa de la tecnología en el contexto educativo; con miras a fortalecer el desa-

rrollo de las capacidades y actitudes frente al uso eficaz de las TIC en el mejoramiento de la docencia, y el 

desarrollo de buenas prácticas docentes con la apropiación de la tecnología digital (Pinto et al., 2022).

Adicionalmente, el Modelo TEP posibilita desarrollar la CDD en la FID desde propuestas curriculares 

basadas en los principios transversal, integrador, situado, auténtico, y flexible, que se buscan promover 

conocimientos y habilidades integrales, adaptadas a las características de los usuarios y basadas en las ne-

cesidades del contexto laboral del docente. Esta propuesta contribuye a abordar los problemas, necesida-

des, retos y oportunidades que tiene la FID para fortalecer las competencias docentes desde el rol de actor, 

facilitador y gestor del cambio a nivel educativo, social y cultural, lo cual constituye el marco referencial 

para generar procesos de innovación educativa, donde la tecnología digital es una herramienta de apoyo 

al desarrollo de diferentes dimensiones del perfil profesional docente (Falloon, 2020; Pinto et al., 2022b).

2. MATERIAL Y MÉTODO
El presente estudio asume el enfoque de la Investigación Basada en Diseño (IBD), a partir de los aportes del 

modelo Reeves (de Benito, & Salinas, 2016). La IBD es una estrategia metodológica que permite delimitar la 

investigación con metas a diferentes plazos, las cuales orientan el desarrollo y evaluación sistemática de los 

procesos de innovación educativa, en función del reconocimiento de las problemáticas que se identifican 

en el contexto por parte de los profesionales en ejercicio, a partir del intercambio de saberes con los demás 

profesores e investigadores. En tal sentido, la IBD se relaciona con la integración entre teoría y práctica, hace 

parte de las investigaciones activas y participativas, contribuye a la mejora de la práctica educativa, y puede 

enriquecerse a partir de los métodos cualitativos y cuantitativos.

2.1. Ciclos de la Investigación Basada en Diseño

En coherencia con los lineamientos metodológicos de la IBD, el Modelo TEP está comprendido por tres ci-

clos de diseño: 1) diseño del modelo de formación (Pinto et al, 2021); 2) contextualización de la propuesta de 

formación para la FID (Pinto et al, 2022a); 3) implementación y evaluación del Modelo TEP para el desarrollo 

de la CDD en futuros docentes.

Durante el primer ciclo de diseño para la formulación del Modelo TEP, se realizó la revisión de los ele-

mentos constitutivos del modelo formativo, con el uso de una ficha analítica configuradas por 7 marcos 

institucionales, que surgen como referentes internacionales sobre apropiación profesional del docente de 
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la tecnología digital y 5 modelos de desarrollo de CDD que mayor impacto han tenido en términos de cita-

ción, los cuales fueron seleccionados como producto de una revisión sistemática de la literatura sobre CDD 

con una muestra de 102 artículos de investigación publicados entre los años 2009 a 2019 en revistas de alto 

impacto (Pinto et al, 2022a). Asimismo, el modelo TEP fue validado en este ciclo a través del Método Delphi 

Modificado con la participación de 11 expertos en tecnología educativa (Pinto et al, 2022b). 

El segundo ciclo de diseño correspondió al desarrollo de la propuesta formativa del Modelo TEP para el 

contexto de la Universidad de La Guajira (Pinto et al, 2021). Para tal efecto, se realizaron 6 grupos focales, en 

el que participaron 20 docentes, 12 directivos, 4 estudiantes, y 4 representantes del sector empleador, con los 

cuales se analizaron los aspectos administrativos, pedagógicos y tecnológicos para la implementación del 

modelo. Se contempló dentro de los aspectos administrativos la organización y el marco institucional para 

la articulación del modelo TEP a la FID. En el componente de la gestión institucional, se realizó la caracteri-

zación de los perfiles de CDD de estudiantes y docentes. En el aspecto pedagógico, se consideraron los ele-

mentos para la transversalidad de la CDD en el currículo, relacionados con los objetivos de aprendizaje, con-

tenidos de la formación, planeación y diseño, metodología, recursos, prácticas pedagógicas, y evaluación. 

Con relación al aspecto tecnológico, se ha considerado las condiciones de infraestructura, cobertura y acceso 

eficiente en el uso de los dispositivos y recursos digitales, para garantizar así la implementación del modelo, 

a través de los medios educativos, modalidad de la formación, y los ambientes virtuales de aprendizaje.

El presente estudio, corresponde específicamente al desarrollo del tercer ciclo de diseño, comprendido 

por la implementación piloto del modelo y la valoración funcional del mismo, a partir de la reflexión sobre 

su estado actual, retos y perspectivas desde una aproximación analítica de las fortalezas, oportunidades, 

debilidades y amenazas identificadas con la participación de representantes de los comités curriculares de 

los cuatro programas de pregrado en la Facultad de Ciencias de la Educación de la Universidad de La Gua-

jira. Cabe resaltar que el tercer ciclo de la IBD se ha configurado con el desarrollo de tres estrategias a nivel 

transversal, relacionadas con: 1) implementación del modelo de formación; 2) evaluación de la satisfacción 

por estudiantes y docentes; 3) evaluación con enfoque FODA del Modelo TEP.

2.2. Muestra

Este estudio tiene tres muestras de la comunidad educativa de la Facultad Ciencias de la Educación de la 

Universidad de La Guajira. La primera está comprendida por 162 estudiantes de los últimos semestres. La 

segunda muestra corresponde a 131 docentes de que participaron en procesos de formación en Tecnología 

Educativa. La tercera muestra contó con la participación de 15 representantes de los comités curriculares (5 

directivos, 4 docentes, 4 estudiantes, y 2 miembros del sector empleador) de los programas de licenciaturas 

en Educación Infantil, Educación Física, Música, y Etnoeducación.

2.3. Técnicas e instrumentos 

Los instrumentos usados en el presente estudio fueron: 

a. Cuestionario de satisfacción dirigido a estudiantes. Se usó el cuestionario de evaluación para procesos 

de formación diseñado por Pinto et al. (2018). Este tiene 10 indicadores de evaluación asociados a 

los objetivos, metodología, información oportuna, recursos educativos, encuentros sincrónicos, 
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ambientes virtuales, tiempos, acompañamiento, comunicación, y retroalimentación. El cuestionario 

presenta seis opciones de respuesta en una escala tipo Likert, siendo seis (6) la más alta valoración y 

uno (1) la menor. El cuestionario mostró una confiabilidad Alfa de Cronbach (α: .955) evidenciando la 

consistencia interna del instrumento. 

b. Cuestionario de satisfacción dirigido a docentes. Se diseñó un formulario para valorar la satisfacción 

de los docentes basado en Turpo-Gebera et al. (2021), que cuenta con una escala ordinal con cinco 

grados de respuesta a saber: Insuficiente (1), Aceptable (2), Bueno (3), Sobresaliente (4) y Excelente (5). 

El cuestionario consta de 12 indicadores, agrupados en 4 dimensiones relacionadas con la evaluación 

del contenido, la metodología, la utilidad y aplicabilidad, y el facilitador o tutor. Este cuestionario 

arrojó confiabilidad Alfa de Cronbach (α: .973). El cuestionario se administró a los docentes que 

participaron del proceso de formación en CDD a través de un mensaje por correo institucional. 

c. Matriz de Análisis FODA. Se realizó un análisis FODA para la valoración funcional del modelo TEP. El 

diseño de la matriz fue validado a través del juicio de 5 expertos con el propósito de identificar los 

factores fuertes y los débiles, junto con las oportunidades y las amenazas del modelo. En coherencia con 

Ponce (2006), este análisis permite evaluar los factores fuertes y débiles de procedencia interna, y los 

factores externos que son las oportunidades y amenazas. La matriz de análisis FODA incluye 3 aspectos 

de análisis del proceso de implementación del modelo (Administrativo, Pedagógico y Tecnológico), 

desde 15 componentes de evaluación derivados de la propuesta formativa realizada en el segundo 

ciclo de diseño del Modelo TEP. El análisis FODA fue realizado a través de un grupo focal que contó con 

la participación de 5 directivos, 4 docentes, 4 estudiantes, y 2 miembros del sector empleador.

2.4. Ciclos de la Investigación Basada en Diseño

La validación funcional del Modelo TEP, siguió las siguientes etapas: 

1. Implementación del modelo de formación. La implementación del modelo contempló dos acciones 

formativas diseñadas en el ciclo dos de la IBD. La primera consistió en un diplomado en Competencia 

Digital Docente que contó con la participación de 131 docentes de la Facultad Ciencias de la Educación, 

con el propósito de incorporar el Modelo TEP dentro de la planeación curricular de las asignaturas 

a su cargo. La formación duró 125 horas, divididas en 6 seminarios relacionados con las diferentes 

dimensiones de la CDD, y el desarrollo de todo el proceso fue en modalidad virtual a través de la 

plataforma Moodle de la Universidad de La Guajira. El esquema de la formación, asumido como un 

itinerario flexible de aprendizaje, se encuentra disponible en: (https://cmapscloud.ihmc.us/viewer/

cmap/1X9K1294Q-2B6Q6L8-29856V3).

La segunda, correspondió a la formación dirigida a estudiantes próximos a egresar de la FID, la cual 

contó con la participación de 162 estudiantes, y se orientó hacia la apropiación del Modelo TEP en las 

prácticas pedagógicas de los estudiantes. La formación consistió en 4 seminarios sobre tecnología 

educativa, de 30 horas de duración cada uno, a saber: 1) Mediaciones pedagógicas basadas en el uso 

de TIC; 2) Tecnologías para el aprendizaje y el conocimiento; 3) Tecnologías para el empoderamiento 

y la participación; 4) Desafíos retos y oportunidades de las TIC en la educación. La formación fue 

implementada durante dos meses con el acompañamiento de los docentes orientadores de las 

https://cmapscloud.ihmc.us/viewer/cmap/1X9K1294Q-2B6Q6L8-29856V3
https://cmapscloud.ihmc.us/viewer/cmap/1X9K1294Q-2B6Q6L8-29856V3
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asignaturas asociadas a prácticas pedagógicas, con el soporte digital de las herramientas Google 

Classroom, Google Meet, y WhatsApp.

2. Evaluación de la satisfacción por estudiantes y docentes. Consistió en la administración de los dos 

cuestionarios de satisfacción frente a la implementación de la propuesta formativa basada en el Modelo 

TEP, uno dirigido a estudiantes y el otro a docentes. Cabe resaltar que la aplicación de los instrumentos 

se llevó a cabo al finalizar las etapas de formación correspondientes, siguiendo los lineamientos éticos 

con la administración de técnicas de la investigación en entornos mediados por TIC. 

3. Evaluación con enfoque FODA del Modelo TEP. Para este ejercicio se realizó un análisis FODA 

a la implementación del Modelo TEP en la Universidad de la Guajira, para realizar la valoración y 

reconocimiento de las estrategias para aprovechar las fortalezas y oportunidades, y reducir las 

debilidades y amenazas identificadas en el Modelo TEP. La evaluación contó con la participación 

de 15 representantes del comité curricular de los programas de licenciaturas en Educación Infantil, 

Educación Física, Música, y Etnoeducación. El proceso se realizó a través de un grupo focal, usando 

la herramienta Google Meet, en un encuentro sincrónico en el que se presentaron los diferentes 

componentes de evaluación del Modelo TEP y se recolectó información de manera cualitativa de las 

opiniones y percepciones de los directivos, docentes, estudiantes, y miembros del sector empleador.

3. RESULTADOS
A continuación, se ilustra la valoración sobre el nivel de satisfacción que reportan los docentes, frente a las 

dimensiones de evaluación de contenido, metodología, utilidad y aplicabilidad, y docente tutor. Tal como 

se puede observar en la figura 1, en primera instancia se presentan los niveles globales de satisfacción de los 

docentes con el proceso de formación, con una media general de 4.26 sobre un máximo de 5 puntos, siendo 

superior la dimensión de evaluación docente 4.34, seguida por utilidad y aplicabilidad 4.28, los contenidos 

4.26 y la metodología con menor de valoración 4.17.

FIGURA 1. Análisis general de la valoración de satisfacción de docentes
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En la figura 2 se pueden observar las valoraciones realizadas por los estudiantes al finalizar el tercer 

ciclo de diseño. Todos los indicadores de evaluación recibieron valoraciones positivas superiores a (4.84) 

sobre un máximo de 6 puntos. Los indicadores con mayor valoración se clasificaron por encima de (5.0), a 

saber: Los encuentros sincrónicos como espacios de interacción (5.12), Los ambientes virtuales (5.09), La 

información presentada fue suficiente, adecuada y comprensible (5.05), La metodología y los recursos de 

aprendizaje (5.03) respectivamente. En términos generales la tendencia de acuerdo frente a los indicadores 

de evaluación fue de (4.99).

FIGURA 2. Análisis general de la valoración de satisfacción de estudiantes

De otra parte, se realizó el proceso de valoración de la implementación del modelo TEP teniendo pre-

sente los aspectos administrativos, pedagógicos y tecnológicos, de acuerdo con los componentes estable-

cidos en el segundo ciclo de diseño (Pinto et al, 2021). Para la generación de las categorías finales asociadas 

a las fortalezas, oportunidades, debilidades y amenazas incorporadas en la tabla 1, 2 y 3, se llevó a cabo un 

análisis cualitativo de los contenidos del verbatim de cada componente de evaluación correspondiente a la 

sesión del grupo focal, que contó con la participación de representantes de los comités curriculares de los 

diferentes programas.
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TABLA 1. Resultados análisis FODA al Aspecto Administrativo Modelo TEP

Componentes Fortaleza Oportunidad Debilidad Amenaza

Gestión 
institucional

F1 - Existe compromiso real 
por parte de las directivas y 
docentes para fortalecer la 
CDD a nivel curricular.
F2 -Existe una propuesta 
clara para la articulación 
de modelo TEP a nivel 
curricular.
F3 - La comunidad educa-
tiva comprende la transfor-
mación del perfil profesio-
nal del futuro docente.
F4 - Existe autorización a 
nivel institucional para la 
implementación del mode-
lo TEP.
F5 - Se cuenta con los recur-
sos institucionales para la 
gestión administrativa del 
modelo TEP.

O1 - El modelo TEP parte del aná-
lisis de necesidades y oportunida-
des de desarrollo institucional.
O2 - El modelo TEP permite adap-
tarse a las particularidades de 
cada programa.
O3 - El modelo TEP aporta un 
valor agregado a los procesos de 
articulación entre los campos de 
formación curricular.
O4 - Los dominios del modelo TEP 
fortalecen el PEP.
O5 - El modelo TEP surge como 
una oportunidad institucional 
para afrontar los retos educativos 
evidenciados en la pandemia.

D1 - Existe un bajo 
nivel de capacidad 
de respuesta insti-
tucional oportuna 
para asumir los 
cambios permanen-
tes formulados con 
el modelo.

A1 - La inestabi-
lidad adminis-
trativa a nivel 
departamental 
puede constituir 
una amenaza para 
la gestión institu-
cional y el desa-
rrollo efectivo del 
modelo TEP.

Caracterización 
de los niveles de 
la CDD

F6 - Se dispone de instru-
mentos de evaluación para 
valorar los avances en el 
aprovechamiento profesio-
nal de las TIC.
F7 - Existe una caracteri-
zación diagnóstica inicial 
sobre los niveles de CDD de 
los estudiantes y docentes.

O6 - La institución cuenta con 
mecanismos para certificar los 
niveles de CDD y para la cualifica-
ción estudiantil y docente.
O7 - El modelo TEP surge como 
una oportunidad para articular 
la CDD a los estándares interna-
cionales.

D2 - El compromiso 
de la comunidad 
educativa en metas 
a mediano y largo 
plazo para la conti-
nuidad del modelo.

A2 - Circulan en 
el ámbito acadé-
mico diferentes 
instrumentos 
para valorar la 
CDD en la FID de 
forma descontex-
tualizada.

Perfil de Compe-
tencias de Egreso 
en los futuros 
docentes

F8 - El modelo TEP estable-
ce el perfil de competen-
cias en CDD que se deben 
desarrollar en la FID.

O8 - El Modelo TEP ha propiciado 
en los comités curriculares el 
análisis sobre las oportunidades 
de mejoramiento que tiene el 
perfil de competencias de los 
futuros profesores.

D3 - No se evi-
dencian en los 
documentos tales 
como el PEP y guías 
propedéuticas los 
conocimientos y 
habilidades asocia-
das con la CDD. 

A3 - Resistencia 
sociocultural 
frente al cambio 
por efecto de 
los procesos de 
innovación y 
apropiación en la 
era digital.

Perfil de Com-
petencias del 
Docente Univer-
sitario

F9 - El docente universita-
rio tiene actitudes positi-
vas y compromiso con el 
desarrollo de la CDD.

O9 - El diseño e implementación 
del diplomado en CDD contri-
buye a que el docente sea un 
referente para el desarrollo de 
buenas prácticas con uso de 
tecnología digital.

D4 - Los docentes 
universitarios no 
cuentan con altos 
niveles de CDD.
D5 - El docente 
universitario no 
cuenta con amplia 
experiencia en el 
uso de pedagogías 
emergentes.

A4 - Los procesos 
de contratación 
docente pre-
sentan algunos 
niveles de ines-
tabilidad, lo que 
genera que algu-
nos docentes no 
se comprometan 
con procesos de 
formación. 
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TABLA 2. Resultados análisis FODA al Aspecto Pedagógico Modelo TEP

Componentes Fortaleza Oportunidad Debilidad Amenaza

Objetivos de 
Aprendizaje

F10 - Existen objetivos 
claros de aprendizaje 
en coherencia con 
los lineamientos del 
modelo TEP.

O10 - Los 15 indicadores esta-
blecidos dentro de los dominios 
del modelo TEP, permiten la 
articulación entre las metas del 
aprendizaje y los lineamientos 
curriculares de los programas.

D6 - Se identifica un bajo 
nivel de conocimiento 
sobre los 15 indicadores 
de CDD del modelo TEP 
por parte de los docentes y 
estudiantes.

Contenidos de 
la formación 

F11 - Tanto en el PEI 
como en el PEP se 
reconoce la relevancia, 
pertinencia y com-
promiso permanente 
con el desarrollo de 
proceso de autorregu-
lación y mejoramiento 
curricular.

O11 - Existen posibilidades para 
avanzar en la transversalidad de 
la CDD y en los procesos de inno-
vación y apropiación pedagógica 
de la tecnología educativa.

D7 - Falta integrar curricu-
larmente en los planes de 
asignatura de forma explí-
cita la integralidad entre 
los dominios tecnológico, 
empoderado y pedagógico.

A5 - Existen una 
oferta amplia a 
nivel externo de 
cursos, talleres, 
diplomados cen-
trados en el mane-
jo instrumental de 
las TIC.

Planeación y 
Diseño de la 
Formación

F12 - La universidad 
dispone de guías para 
la planeación microcu-
rrícular que contribuye 
a realizar seguimiento 
a las estrategias para 
el desarrollo de la 
CDD.

O12 - La implementación del mo-
delo TEP brinda la oportunidad 
de incluir dentro de la planeación 
de las asignaturas, diferentes 
actividades y recursos que forta-
lecen la CDD.

D8 - Falta hacer explícito 
a nivel de los microcurrí-
culos la articulación entre 
los dominios tecnológico, 
empoderado y pedagógico 
en la FID.

Metodología F13 - Se promueven la 
interacción, persona-
lización y flexibilidad 
en los procesos de 
aprendizaje.

O13 - El modelo TEP brinda la 
oportunidad de pedagogías 
emergentes.

D9 - La formación en CDD 
cuenta con pocas activida-
des y recursos de aprendi-
zaje que permiten el apren-
dizaje autónomo. 

Materiales y 
Recursos

F14 - Se cuenta con 
empatía y actitud 
positiva frente al desa-
rrollo de materiales y 
recursos por parte de 
los docentes y estu-
diantes.

O14 - Estudiantes y docentes 
pueden diseñar, utilizar, compar-
tir e incrementar los niveles de 
apropiación social y las buenas 
prácticas relacionadas con el 
manejo de los recursos educati-
vos abiertos.

D10 - Actualmente existe 
una disponibilidad limitada 
en relación con los mate-
riales y recursos educativos 
elaborados por el docente.

Prácticas de 
innovación 
educativa

F15 - A nivel institu-
cional se gestionan y 
se establecen linea-
mientos para que en el 
desarrollo de las prác-
ticas pedagógicas.

O15 - Se cuenta con la oportuni-
dad de empoderar las prácticas 
pedagógicas, para que el docente 
cooperante a su vez desarrolle 
altos niveles de CDD.
O16 - El modelo brinda la oportu-
nidad al estudiante de vivenciar 
dentro de sus escenarios escola-
res el beneficio que brindan los 
procesos de uso y aprovecha-
miento educativo de la tecnolo-
gía digital.

D11 - Los estudiantes de 
manera paralela a la forma-
ción NO están desarrollan-
do prácticas pedagógicas 
con un nivel de integración 
adecuada de la tecnología 
digital.
D12 - Los estudiantes NO 
diseñan e implementan un 
proyecto de aula en el que 
se integre adecuadamente 
la tecnología educativa.

A6 - Los escenarios 
de prácticas profe-
sionales presentan 
algunas dificulta-
des en su infraes-
tructura TIC y se 
evidencia la nece-
sidad de fortalecer 
los niveles de CDD 
en los docentes 
cooperantes.
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Evaluación y 
Seguimiento

F16 - Se cuenta con 
el uso adecuado de 
diferentes estrate-
gias y herramientas 
digitales, tales como 
la e-rúbrica, el e-
portafolio, entre 
otros para evaluar los 
desempeños de los 
participantes.

O17 - La incorporación del mo-
delo TEP, abre un espacio de 
oportunidades para el acompa-
ñamiento, evaluación y segui-
miento individual al desempeño 
de los participantes.

D13 - Actualmente NO se 
cuentan con una normativa 
a nivel institucional en la 
cual se solicite formalmen-
te la acreditación en el 
desarrollo de los niveles de 
la CDD. 

TABLA 3. Resultados análisis FODA al Aspecto Tecnológico Modelo TEP

Componentes Fortaleza Oportunidad Debilidad Amenaza

Medios 
educativos 

F17 - La Universidad cuenta con 
laboratorios tecnológicos y pla-
taformas digitales para apoyar 
los procesos de formación.
F18 - Los estudiantes tienen alto 
compromiso y resiliencia para 
optimizar el uso de sus disposi-
tivos y condiciones de conectivi-
dad de la mejor manera posible.

O18 - La imple-
mentación del 
modelo TEP brinda 
oportunidades para 
superar la tenden-
cia al uso básico e 
instrumental de las 
herramientas TIC.

D14 - Los estudiantes 
y docentes actualmen-
te tienen un nivel de 
acceso limitado a los 
recursos tecnológicos 
institucionales por 
efecto de la pandemia.

A7 - La brecha digital 
en el contexto regio-
nal es significativa 
tanto en la cobertura, 
conectividad, dispo-
sitivos tecnológicos 
y condiciones ade-
cuadas para el uso de 
las TIC. 

Modalidad de la 
formación

F19 - Existe un proceso gradual 
y creciente de diseño, desarrollo 
y disponibilidad de asignaturas 
bajo la modalidad virtual.

O19 - El modelo TEP 
tiene como oportu-
nidad su alto nivel 
de compatibilidad 
con las diferentes 
modalidades de 
formación (presen-
cial asistida por TIC, 
b-learning y virtual).

D15 - Se requiere 
incrementar los nive-
les de experticia en la 
formulación de pro-
gramas de formación 
que contemplen los 
escenarios emergen-
tes de enseñanza y 
ecosistemas digitales 
para el aprendizaje.

A8 - Existe riesgo 
latente de retroceder 
en los procesos de 
innovación, desa-
rrollo y apropiación 
pedagógica y tecno-
lógica mediada por 
las herramientas TIC 
cuando se retorne a la 
presencialidad. 

Aula Virtual F20 - La Universidad dispone 
de ecosistemas digitales para 
para los procesos de formación 
en la FID.

O20 - Con la incor-
poración del mode-
lo TEP, los ambien-
tes virtuales tienen 
la oportunidad de 
desarrollar y crecer 
con la integralidad.

D16 - Falta un mayor 
nivel de aprovecha-
miento efectivo de los 
recursos disponibles 
por parte de los estu-
diantes y docentes.

La valoración FODA permitió identificar que existen fortalezas relacionadas con la aceptación del mo-

delo por la comunidad educativa, y que la principal debilidad corresponde a las dificultades en el desarrollo 

de procesos de articulación entre el Modelo TEP con las prácticas pedagógicas de los estudiantes. Asimis-

mo, como amenaza se evidencian los niveles diferenciales de la brecha digital, y se resalta la oportunidad 

asociada al compromiso institucional para fortalecer el desarrollo de la CDD, con una perspectiva de inno-

vación educativa y pedagógica que genera un alto potencial de transformación curricular, para responder a 

las necesidades y retos del contexto educativo en la FID.
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4. DISCUSIÓN 
A partir de los hallazgos identificados en el estudio se evidencia que existe disposición y compromiso por 

parte de los docentes y directivos docentes frente al desarrollo de la CDD, tal como se comprobó en la 

participación en el diplomado en competencia digital docente. En este sentido, se considera que el Mode-

lo TEP promueve la transformación profesional del docente, así como la gestión e innovación pedagógica 

con aportes incorporados en los microcurrículos para el desarrollo de la CDD, tal como se evidencia en las 

valoraciones de los docentes frente al modelo de formación, identificando calificaciones con una tendencia 

positiva, principalmente en las categorías bueno, sobresaliente y excelente en cada una de las dimensiones 

de evaluación, con un promedio general de 4.26 sobre un máximo nivel de 5 puntos. 

También se hacen explícitos los aportes del Modelo TEP al contemplar la necesidad de nivelar la CDD en 

los estudiantes que están terminando su formación. Aunque cabe resaltar que en los principios del modelo 

se establece el desarrollo de la CDD de manera transversal, integrada, situada, auténtica y flexible durante 

toda la formación profesional. Los resultados del estudio permiten identificar que los estudiantes que se 

encuentran finalizando la FID, valoran positivamente la formación basada en el Modelo TEP (4.99 en una 

escala de 1 a 6). Lo anterior evidencia el aporte significativo que tiene la implementación del modelo para 

enriquecer pedagógicamente las prácticas profesionales. 

En este sentido la satisfacción percibida del modelo TEP por parte de estudiantes y docentes, es un 

indicador que sirve para mirar la proyección y usabilidad del modelo de formación de acuerdo con Turpo-

Gebera et al. (2021). También el modelo permite contextualizar los procesos para incorporar de manera 

amplia y deliberada la CDD a las experiencias y expectativas de los participantes (Falloon, 2020). En parti-

cular, dentro de los aprendizajes derivados de la implementación del Modelo TEP, se coincide con Cabero 

y Martínez (2019) en que es prioritario: 1) la práctica docente para apropiar lo aprendido y recibir retroali-

mentación oportuna, y 2) el modelado a través de los referentes profesionales, tales como formadores de 

docentes y profesores de las instituciones educativas cooperantes.

Por otra parte, la valoración del Modelo TEP a nivel administrativo, pedagógico y tecnológico desde el 

enfoque FODA, posibilitó identificar 14 indicadores con 63 elementos, clasificados a su vez en 20 fortale-

zas, 16 debilidades, 20 oportunidades y 8 amenazas, los cuales permiten afirmar que se ha avanzado en la 

discusión y apropiación del modelo para generar los recursos, las condiciones y las oportunidades para el 

desarrollo de la CDD en la FID. Desde esta perspectiva, en la formación inicial del profesorado, promover 

la CDD centrada únicamente en lo tecnológico no es suficiente para hacer transformaciones educativas. Es 

imperante avanzar en la reflexión sobre la necesidad de transformar la enseñanza con TIC, promover una 

escuela participativa, generar cambios metodológicos y adaptarse a las demandas sociales (Morales et al., 

2020; Paredes et al, 2015). También es necesario satisfacer las expectativas sobre apropiación profesional 

de la tecnología digital y apoyar las transformaciones en las prácticas docentes (Balladares-Burgos, 2018; 

González et al., 2020; Silva, & Miranda, 2020).
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5. CONCLUSIONES
En conclusión, el Modelo TEP se convierte en una apuesta crítica frente a la adopción de modelos de formación 

centrados en el uso y apropiación profesional de la tecnología educativa. Se trata de una propuesta holística 

que busca impactar las diferentes dimensiones del rol profesional docente, y en este sentido implica mirar la 

tecnología digital siempre como mediaciones y herramientas que facilitan al docente actualizarse, interactuar, 

colaborar, mejorar la gestión del aprendizaje de los estudiantes, y propiciar innovaciones educativas. 

Finalmente, se considera la importancia estratégica que tiene el desarrollo y fortalecimiento perma-

nente de la CDD, facilitando al futuro docente la oportunidad de profundizar en su ejercicio profesoral con 

experiencias de apropiación social y construcción del conocimiento, trabajando de manera interdisciplina-

ria, identificando los problemas del contexto, administrando efectivamente las condiciones de recursos, 

espacio y tiempo, diversificando con el diseño innovador las actividades pedagógicas, potencializando el 

trabajo colaborativo, personalizando las experiencias significativas de aprendizaje y transformando así de 

forma multidimensional e integradora su rol profesional (Falloon, 2020; Lázaro et al., 2021; Paredes et al, 

2015; Pozas, & Letzel, 2021).

Cabe resaltar que aún existen retos pendientes por asumir desde los principios transversal, integrador, 

situado, auténtico y flexible para el desarrollo de los dominios tecnológico, empoderado y pedagógico. La 

evaluación FODA del modelo con la participación de representantes de la comunidad educativa permite 

retroalimentar el Modelo TEP, genera lineamientos estratégicos para usar las fortalezas y las oportunidades 

para superar las debilidades y minimizar las amenazas, y da origen a nuevos ciclos de la IBD. 

5.1. Limitaciones y prospectiva

Se recomienda la generación de proyectos, programas y experiencias de formación avanzada que estén 

situadas en el contexto desde la FID, para contribuir al desarrollo de la CDD y al fortalecimiento profesional 

de los futuros docentes; entendiendo que no hay fórmulas metodológicas y organizativas de formación del 

profesorado estandarizadas, y que los dispositivos tecnológicos no deben ser el centro de atención de la 

agenda de formación docente (Morales et al., 2020; Paredes et al., 2015; Pinto, & Pérez, 2022). 

Complementariamente, este estudio es punto de referencia para generar nuevos procesos de investi-

gación que contribuyan con el reto de promover el desarrollo de buenas prácticas docentes en la FID. Este 

reto surge a partir de la identificación de algunos aspectos críticos, relacionadas con los niveles de conoci-

miento dispares sobre TIC y su utilidad en educación por los docentes, fallas en los equipos y conectividad, 

y falta de prácticas pedagógicas que vinculen procesos de innovación educativa (Balladares-Burgos, 2018; 

González et al., 2020; Silva, & Miranda, 2020).  
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A Cross-sectional Study on Zoom Fatigue 
and Satisfaction with Online Learning 
among Filipino Nursing Students
Un estudio transversal sobre la fatiga y la satisfacción de Zoom 
en el aprendizaje en línea entre estudiantes de enfermería filipinos
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ABSTRACT

This study determined the associations between Zoom fatigue and satisfaction with online learning among nursing stu-
dents in a higher institution of learning in the Philippines. A cross-sectional research design was employed and a web-
based survey using two self-report measures was conducted in 2021. Descriptive statistics, Pearson’s correlation, and lin-
ear regression were used to analyze the responses of 408 student respondents. The sample demonstrated high levels of 
Zoom fatigue and low to average online learning satisfaction. There was a significant difference in the Zoom fatigue levels 
between male and female students. Higher Zoom fatigue levels predicted reduced online learning satisfaction. This study 
underscores that online learning and virtual meetings have a likely negative impact on students’ online learning experienc-
es. Nursing schools may need to reconsider the existing learning and teaching strategies and start measures that will foster 
more meaningful and positive experiences in the virtual learning environment.

KEYWORDS Fatigue; nursing students; online learning; videoconferencing; Zoom.
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1. INTRODUCTION
The coronavirus pandemic has wreaked havoc on educational systems and immensely impacted various 

aspects of students’ lives around the globe (Cantero Téllez et al., 2022; Egcas et al., 2021). Information and 

Communication Technology (ICT) has transformed education and has been instrumental in the changes 

in the educational landscape during the global crisis and implementation of emergency remote teaching 

(Corell-Almuzara et al., 2021; Galván Orozco et al., 2022; Moreno-Guerrero et al., 2021, 2022; Torras Virgili, 

2021). With the transition to online learning during the COVID-19 pandemic, nursing education has embraced 

videoconferencing tools and other technological advancements as the new trend in instructional delivery 

(Moralista et al., 2022; Oducado, 2021; Öztürk et al., 2020). With this abrupt change in teaching-learning 

landscapes, several studies have revealed varying levels of satisfaction among academic staff and learners, 

which has shown a substantial impact on student performance and the attainment of learning outcomes in 

blended learning modalities (Baber, 2020; Gopal et al., 2021; Ranadewa et al., 2021). According to a survey 

by Nambiar (2020), 68.4 % of students struggled to comprehend online lectures through platforms such as 

videoconferencing tools, while 67.5 % had difficulty articulating their doubts online compared to in-person 

lectures. Moreover, Peytcheva-Forsyth et al. (2018) observed that students with higher digital competence 

favored online learning, whereas Chogo (2020) reported that about 52 % of students were dissatisfied with 

remote learning. These findings highlight the possibility that the technical aspects of online learning plat-

forms may influence student satisfaction. Aside from being multidimensional and complex, considerable 

evidence supports that student learner satisfaction is critical, encompassing various elements in the online 

learning environment such as technology tools and support, communication, engagement, workload, flexi-

bility, instructor pedagogical skills, and feedback (Ranadewa et al., 2021; Wei, & Chou, 2020).

Empirical evidence has linked learner satisfaction to a range of variables in online learning, including 

stress and burnout (Atmaca et al., 2020; Oducado, & Estoque, 2021). During the pandemic, a new phenom-

enon known as “Zoom fatigue,” which refers to feelings of worry, tiredness, or exhaustion triggered by ex-

cessive use of virtual communication platforms (Bowser et al., 2022; Döring et al., 2022; Fauville et al. 2021a; 

RESUMEN
Este estudio determinó las asociaciones entre la fatiga al usar Zoom y la satisfacción en el aprendizaje en línea entre 
estudiantes de enfermería en una institución superior de aprendizaje en Filipinas. Se empleó un diseño de investigación 
transversal y se realizó una encuesta basada en la web con dos medidas de autoinforme en 2021. Se usaron estadísticas 
descriptivas, correlación de Pearson y regresión lineal para analizar las respuestas de 408 estudiantes encuestados. La 
muestra demostró altos niveles de fatiga al utilizar Zoom y una satisfacción de aprendizaje en línea de baja a media. Hubo 
una diferencia significativa en los niveles de fatiga al usar Zoom entre estudiantes masculinos y femeninos. Los niveles 
más altos de fatiga al utilizar Zoom predijeron una reducción de la satisfacción del aprendizaje en línea. Este estudio su-
braya que el aprendizaje en línea y las reuniones virtuales probablemente tengan un impacto negativo en las experiencias 
de aprendizaje en línea de los estudiantes. Es posible que las escuelas de enfermería deban reconsiderar las estrategias 
de aprendizaje y enseñanza existentes e iniciar medidas que fomenten experiencias más significativas y positivas en el 
entorno de aprendizaje virtual.

PALABRAS CLAVE Fatiga; estudiantes de enfermería; aprendizaje en línea; videoconferencia; Zoom.
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Salhab, 2022; Williams, 2021) was noted. In nursing education, Vandenberg and Magnuson (2021) report-

ed that only 12 % of student nurses enjoyed online practice courses. Nursing students were dissatisfied 

with the usage of Zoom conferencing for clinical or related learning experiences, claiming that “we are not 

learning anything” or that “clinicals cannot be done over Zoom” (Vandenberg, & Magnuson, 2021). Navi-

gating online videoconferencing has led to technical concerns that did not exist during in-person lectures, 

including frozen screens, broken audio, and poor or nonexistent internet connectivity (Bailey, 2021). On 

the other hand, the study by Elshami et al. (2021) among Medical and Health Science schools reported that 

overall satisfaction with online learning was 41.3 % among students and 74.3 % for the faculty. The same 

study showed that student learners’ highest satisfaction areas were flexibility and communication. Diver-

gent viewpoints have been documented in related studies, with some claiming that videoconferencing and 

other synchronous or asynchronous activities promote flexibility while others find them time-consuming 

and rigorous, often leading to stress and burnout (Badia et al., 2019, Duke et al., 2020).

During the COVID-19 era, the rapid expansion of online learning and technology-enhanced tools in Phil-

ippine nursing schools led to a paradigm shift where both teachers and learners confronted unprecedented 

levels of challenges and stress (Guillasper et al., 2020; Guillasper et al., 2021; Oducado, & Soriano, 2021). In 

an undergraduate nursing school study conducted by Oducado and Estoque (2021), students reported low 

to moderate satisfaction as well as high levels of stress during the pandemic. High-stress levels are typical-

ly associated with a propensity to spiral into academic burnout syndrome (Nurhidayati et al., 2021; Wang 

et al., 2022). This trend also referred to as “school burnout” or “learning burnout,” has been attributed to 

a confluence of academic inefficacy, emotional exhaustion, and cynicism as a consequence of an ongoing 

failure to manage schooling pressure effectively (Sveinsdóttir et al., 2021). This must be given attention as 

academic challenges in nursing school along with other pandemic-related and personal stressors make it 

difficult for students to stay motivated (Stevenson, 2022).

The outcomes of the literature review and the researchers’ personal experiences as nurse educators 

enabled them to recognize the possible ramifications of excessive Zoom or videoconferencing fatigue 

on learners. These include feelings of being overwhelmed, exhaustion, decreased motivation, and men-

tal health deviations or physical illnesses (Dhir et al., 2018; Fauville et al., 2021a; 2021b). Nurse educators 

and school administrators must investigate and respond to these palpable problems, backed by robust re-

search. Primarily, this study was motivated by the lack of information on the relationships among the main 

variables, particularly among nursing students in a resource-limited setting. Furthermore, the knowledge 

gained from this study will be leveraged to promote feasible strategies and measures in virtual or blended 

learning platforms in the future.

Meanwhile, several studies have shown that issues related to videoconferencing or Zoom fatigue are 

mediated by the gender of the respondents (Bailenson, 2021; Bennett et al., 2021; Hacker et al., 2020). No-

tably, researchers from Stanford University indicated that one in seven women reported feeling highly worn 

out and exhausted after participating in Zoom sessions (Fauville, 2021b). These findings was attributed to 

the females’ “self-consciousness” and “self-focused attention” (Dutta et al., 2021; Fauville, 2021b; Oducado 

et al., 2021; Oducado et al., 2022b; 2022c). Considering other demographic uses and personality attributes, 

women were significantly affected by Zoom fatigue compared to men, according to the above literature. 
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Understanding gender differences and how it affects students’ performance can help in formulating and 

advancing effective policies to address equity and quality concerns in education (Organization for Economic 

Cooperation and Development, 2009).

This study is anchored on Daft and Lengel’s (1986) Media Richness theory to explain the relationships 

between the primary variables. According to this model, media can be appraised along a rich-to-lean spec-

trum, encompassing feedback, message customization, linguistic variation, and several communication 

routes and indicators. The hypothesized association between Zoom fatigue and online learning satisfaction 

may be linked with the precepts of this theory, which asserts that improper or mismanaged media choices 

(i.e., in instructional delivery) may convey imprecise messages to the recipients (i.e., learners), resulting 

in uncertainty or equivocality (Daft, & Lengel, 1986) thus low satisfaction. The theory contends that when 

media is not utilized responsibly (e.g., excessive or inappropriate use of videoconferencing tools), this may 

lead to issues, such as poor learning satisfaction which was considerably prevalent among students during 

the new normal. Hence, systems such as educational institutions should closely examine, select, and man-

age media options in various contexts of remote learning (Tang, & Hew, 2019; Tanupabrungsun, & Hemsley, 

2018). Fan-Chen et al. (2019) also claim that end-users who perceive higher or better-quality media richness 

in online interactions have higher satisfaction levels in virtual learning environments. According to Kobayas-

hi (2017), students prefer recorded lectures with slides and audio over synchronous video lectures such as 

Zoom conferencing, which presents a number of technological issues. In the same study, learners favored 

collaborative and rich media platforms. Further, according to Kingsley-Westerman et al. (2015), proper me-

dia selection and practices, such as when using Zoom videoconferencing, can enable the transmission of 

media-rich channels that lead to “closer relationships,” less ambiguity, and/or burnout, which may translate 

to higher levels of satisfaction among online environment participants. To understand Zoom fatigue experi-

ence, Shoshan and Wehrt (2022) argued that while videoconferences would be considered richer than other 

media, this is not as rich as face-to-face communication. Additionally, the authors argued that the subjective 

experiences of users in videoconferences might lead to increased exhaustion levels and determine how the 

characteristics of virtual meetings are perceived and appraised (Shoshan, & Wehrt, 2022).

The current evidence in the literature underscored the critical importance of the study’s key variables 

on students’ holistic wellness and the potential impact of these elements on nursing education and the pro-

fession at large. In addition, given the scarcity of data on the topic in local nursing schools, the researchers 

felt compelled to investigate the relationships between Zoom fatigue and satisfaction with online learning 

among nursing students at a higher education institution in the Philippines.

2. MATERIAL AND METHOD

2.1. Research design and participants

This cross-sectional research analyzed the responses of 408 students of a four-year baccalaureate nursing de-

gree program in a higher institution of learning in the Philippines. Krejcie and Morgan’s (1970) sampling table 

determined the required sample size. The minimum sample requirement for a total population of 1400 was 302.



INNOEDUCA

57Innoeduca. International Journal of Technology and Educational Innovation
Amboy, M.K.Q., Habaña, M.P., Ramirez, L.M.M. Sotelo, M.G., Penuela, A. C., Oducado, R.M.F.

2.2. Instrument

Two adopted scales were used in this study, namely, the Zoom Exhaustion and Fatigue Scale and the Online 

Learning Satisfaction Scale. The Zoom Exhaustion and Fatigue Scale by Fauville et al. (2021a) has 15 items 

with 5-point Likert options (1 = “not at all/never” to 5 = “extremely/always”). The Online Learning Satisfac-

tion Scale from the research of Strong et al. (2012) has seven items with 5-point Likert response options 

(“1-strongly disagree” to “5-strongly agree”). Generally, higher scores obtained on the scales suggest higher 

Zoom fatigue and satisfaction levels. For this study, the following was used to interpret the mean scores: 

very low (1.00-1.50), low (1.51-2.50), moderate (2.51-3.50), high (3.51-4.50), very high (4.51-5.00). The two 

measures of this study had acceptable Cronbach’s alpha reliability values of greater than .70. The reliability 

scores of the Zoom Exhaustion and Fatigue Scale and the Online Learning Satisfaction Scale were .91 and 

.94, respectively (Oducado et al., 2021; Oducado et al., 2022a). The demographic information (age, sex, and 

year level) and duration of online learning (“On a typical day, how many hours do you spend for online learn-

ing?”) were also asked at the beginning of the survey after the information sheet and consent.

2.3. Data collection 

This study is part of a bigger research study on online learning in nursing education. Data collection was 

done online in 2021 in June after administrative clearance of the sound and ethical conduct of academic re-

search was obtained from the University where the study was conducted. Respondents were recruited broad-

ly through a general announcement in the exclusive online social group (Facebook) where all students of the 

nursing program are members. The first page of the survey included the information sheet about the study, 

and respondents were asked to tick a box to indicate consent before accessing the actual survey. Participa-

tion in the study was voluntary and the participants’ responses were kept anonymous and confidential. 

2.4. Data analysis

The data were analyzed using IBM Statistical Package for the Social Sciences (SPSS) 26. Both inferential 

(Pearson’s and simple linear regression analysis) and descriptive (frequency, percentage, mean, and stand-

ard deviation) statistics were utilized for data analysis. The level of significance was set at .05 alpha.

3. RESULTS
Table 1 shows that of 408 respondents, 75.2 % were females, and 46.3 % were in their second year. The mean 

age was 19.95 (SD=2.20) years, and they spend an average of 8.08 (SD=8.18) hours on online learning.

TABLE 1. Profile of respondents

Profile f  %

Age [M=19.95 (SD=2.20)]   

18-19 years old 206 50.5

20-21 years old 202 49.5
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Gender   

Prefer not to say 9 2.2

Male 92 22.5

Female 307 75.2

Year level   

First Year 110 27.0

Second Year 189 46.3

Third and Fourth Year 109 26.7

Duration of online learning [M=8.08 (SD=8.18)]   

4 hours or less 42 10.3

5 to 8 hours 206 50.5

9 to 12 hours 130 31.9

13 hours or more 23 5.6

The levels of Zoom fatigue and satisfaction are shown in Table 2. About half (50.7 %) of the respondents 

experienced high levels of Zoom fatigue. In terms of satisfaction with online learning, 34.1 % had low, and 

35.3 % had only an average level of satisfaction. 

TABLE 2. Level of Zoom fatigue and online learning satisfaction

Level
Zoom Fatigue (M=3.84, SD=.76) Satisfaction (M=2.52, SD=.99)

f  % f  %

Very High 74 18.1 11 2.7

High 207 50.7 50 12.3

Average 113 27.7 144 35.3

Low 14 3.4 139 34.1

Very low -  64 15.7

In analyzing the gender differences, we excluded the nine participants who preferred not to report their 

gender or sex. Statistical analysis using the t-test for independent samples revealed significant gender dif-

ferences in students’ Zoom fatigue (t=-3.208, p=.001). However, there was no significant gender differences 

in students’ online learning satisfaction levels (t=1.685, p=.093).

TABLE 3. Gender differences in Zoom fatigue and satisfaction

Variables Categories M SD t p-value

Zoom fatigue Male 3.62 .69 -3.208* .001

 Female 3.88 .67   

Satisfaction Male 2.69 .96 1.685 .093

 Female 2.51 .93   
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The bivariate analysis of the major variables using Pearson’s correlation is shown in Table 4. Statistical 

analysis revealed a significantly low inverse correlation (r=-.204, p=.000) between Zoom fatigue and online 

learning satisfaction. The simple linear regression analysis in Table 4 indicates that Zoom fatigue significant-

ly predicts (B=-.280, p=.000) online learning satisfaction explaining 4.2 % of the variance.

TABLE 4. Association between Zoom fatigue and satisfaction

B t p r p R2 F p

Constant 3.619 13.985 .000 -.204 .000 .042 17.696 .000

Zoom fatigue -.280 -4.207 .000    

4. DISCUSSION 
This study looked into Zoom fatigue and learning satisfaction among nursing students. This study found a 

significant number of students reporting high levels of Zoom fatigue. The online phenomenon of videocon-

ferencing fatigue also known as Zoom fatigue was described as exhaustion, overload frustration, and other 

forms of psychological or behavioral afflictions affecting online learners (Amponsah et al., 2021; de Oliveira 

Kubrusly Sobral et al., 2022; Oducado et al., 2021). Based on the thematic analysis of the study of Bennett 

et al. (2021), the participants reported experiencing “long periods” of “video fatigue” after numerous video-

conference meetings due to the “extended periods” of “screen time length”. Students also expressed vari-

ous stressors during virtual streaming, which adds to the cognitive load and anxiety spurred by “Zooming”. 

Moreover, it often drains energy to concentrate on different stimulations in the online virtual space. When 

Zooming or during virtual meetings, technical issues contribute to the stressors affecting students and el-

evating their stress levels. These issues include screen freezing, nervousness regarding virtual recording 

and data control, and a lack of data or connectivity when engaging in synchronous sessions (Jiang, 2020; 

Lawson, 2020; Oducado et al., 2021; Reisinger, 2020). There are also study findings linking Zoom fatigue 

with poor mental well-being (Deniz et al., 2022; Montag et al., 2022; Oducado et al., 2022d). Further, Massner 

(2021) proposed a multifactorial model of Zoom fatigue attributing the effects of fatigue and burnout to 

situational, environmental, communication, and individual factors.

Additionally, students in this study reported low to moderate online learning satisfaction. Prior stud-

ies conducted locally and abroad likewise reported almost similar findings. Only 12 % of student nurses 

enjoyed online practice courses in the study by Vandenberg and Magnuson (2021). The study by Elshami 

et al. (2021) reported 41.3 % overall satisfaction with online learning among students. Oducado and Estoque 

(2021) noted low to moderate satisfaction during the pandemic outbreak among Filipino nursing students.

Remedies for Zoom fatigue and improving online satisfaction must be made. Effective innovative 

strategies requiring technological tools and pedagogical design may be adopted to enhance students’ en-

gagement and motivation in online learning environments (Romero Andonegui et al., 2021; Sánchez et al., 

2022) while trying to manage online fatigue. Scholars have explored strategies to lessen academic stress 

and burnout, including taking intermittent breaks and using the Zoom chat tool (Jiang, 2020; Halupa, & 

Bollinger, 2020; Pettersson, 2018). These strategies may be adopted in the local educational setting.
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This study also discovered that females experienced more Zoom fatigue than males. According to newly 

published Stanford research by Fauville et al. (2021a; 2021b), the shift from face-to-face to virtual meetings 

has had a toll on women. In the first large-scale study examining the whole range of Zoom fatigue, Stanford 

University researchers discovered that women report feeling more worn out than men following video talks. 

According to the study findings, the exhaustion associated with a day of back-to-back online meetings is 

more severe for women. Moreover, the study reported that one in seven females (13.8 %) and one in twenty 

males (5.5 %) reported feeling very exhausted following Zoom calls. Additionally, the researchers discov-

ered that the primary factor contributing to women’s exhaustion was an increase in what social psycholo-

gists refer to as “self-focused attention” triggered by video conferencing’s self-view. Self-focused attention 

refers to an increased awareness of one’s appearance or how one comes across in a conversation. Further, 

the researchers explained that women are more likely than males to focus exclusively on themselves when 

in front of a mirror, a phenomenon known as “mirror anxiety.” Women’s perception of physical confinement 

due to the requirement to remain centered in the camera’s range of vision is also related to increased Zoom 

fatigue. Unlike in-person meetings, where participants can move around, pace, and stretch, video confer-

encing inhibits movement. Furthermore, even when women attended the same number of meetings each 

day as men, their sessions were reported as longer. It was also found that women had fewer breaks in be-

tween sessions, which contributed to their tiredness. A gender difference in the problematic use of ICTs was 

also noted (Colomo Magaña et al., 2021). Moreover, the gender difference in Zoom fatigue was also found 

in other studies (Dutta et al., 2021; Oducado et al., 2021; Oducado et al., 2022c). This finding suggests being 

mindful of the impact of online fatigue particularly among female students.

This study found that Zoom fatigue was significantly correlated with and predicted online learning satis-

faction. Congruent with the study findings, the literature has shown that Zoom fatigue can likely reduce on-

line learning satisfaction among learners. Massner (2021), Oducado et al. (2021), and Oducado et al. (2022b) 

noted that using online video conferences such as Zoom is reported to negatively impact satisfaction with 

teaching and learning and may have an undesirable impact among higher education institution students 

and faculty. Additionally, studies also noted that online learning along with the use of videoconferencing 

applications for education purposes creates negative or indifferent attitudes and dissatisfaction among stu-

dents in medicine, nursing, and other allied health courses during the pandemic (Abbasi et al., 2020; Odu-

cado, & Estoque, 2021; Sasmal, & Roy, 2021). It was also noted that lesser online meetings were linked to 

the participants’ satisfaction with the utility of videoconferences (Johnson, 2021). Moreover, Fauville et al. 

(2021b) and Darshana (2021) identified that the limited field of vision when utilizing Zoom and decreased 

mobility contribute to a feeling of being “contained” for the Zoom session duration. Along with not being 

able to see what is happening when the user is off-screen, some students may feel left out, which is believed 

to contribute to the overall online learning dissatisfaction in the intra- and extra-virtual experience of the 

students (Søraker, 2012). Also, off-camera students tend to shun other learners’ real-time, extra-virtual ex-

periences (Darshana, 2021), which may translate to reduced satisfaction levels.

The study extends the theoretical implications of Media Richness theory to online teaching-learning 

environments in nursing education. According to the study findings, the theory can be useful in explaining 

nurse educators’ media choices in online courses, particularly how to use Zoom videoconferencing effec-

tively. When evaluated for potential richness and merged with best practices such as timely feedback, mes-
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sage personalization, language use and variety, and the balanced use of the online platform’s communica-

tion channels and cues, videoconferencing tools such as Zoom can be considered rich media, as defined 

in the model (Daft, & Lengel, 1986). Although most of the theory’s assumptions can be applied to online 

environments, its breadth in the context of the nursing education landscape may still be limited. Hence, the 

findings of the study may broaden the Media Richness theory in terms of its connections with multidimen-

sional aspects and repercussions of media use (whether positive or negative), such as Zoom fatigue, which 

may influence satisfaction among message recipients (i.e., student nurses). Further, the results support the 

argument of Shoshan and Wehrt (2022) that the characteristics of videoconferences can be shaped by the 

experiences of its users. Individual factors such as gender may also be used as indicators in developing 

policy-related insights and consequences as an offshoot of this study. Overall, the identified correlation 

between Zoom fatigue and satisfaction has important implications for understanding the Media Richness 

hypothesis. Furthermore, the study findings advocate the mindful use of videoconferencing in the context 

of online nursing education.

5. CONCLUSIONS
This study is among the earliest to investigate the likely impact of Zoom fatigue on learning satisfaction with 

online education among nursing students. We conclude in this study that online learning and videoconfer-

encing have a likely negative impact on students’ learning experiences. Moreover, this study highlights that 

Zoom fatigue negatively contributes to students’ satisfaction with online learning and that female students 

experience higher levels of fatigue. 

It is recommended that nursing schools revisit the current teaching and learning approaches and look 

into the possible overuse of virtual communication platforms, particularly videoconferencing, that may 

negatively impact students’ online learning experiences in virtual learning spaces amid the time of global 

health crisis. Nursing faculty members may focus on improving online academic learning environments 

and curricula to alleviate unnecessary stress and deliver more productive theoretical and clinical learning 

experiences. Emphasis may be given to female students who are likely to experience a greater impact of 

online fatigue. 

Moreover, it may also be necessary to understand students’ goals, motivations, and experiences and how 

to keep students engaged in learning and prevent negative effects in online learning environments. Addition-

ally, universities may offer academic breaks within semesters and consider having rests between lengthy vir-

tual meetings to support students in maintaining their mental health and well-being. This study underscores 

that measures that foster more positive and meaningful learning experiences for students may be initiated.

5.1. Limitations and future lines of research

Regardless of the valuable findings, several limitations apply to this study. The study used a sample of stu-

dents from a single private university in the Philippines, limiting the generalizability of results to larger, 

more diverse populations. Also, the data were collected using an online approach, which likely included 

people interested in the subject. Those who did not participate may have different perspectives from the 
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study participants. Self-report bias in the use of questionnaires is also a limitation of this paper. Despite the 

limitations, our research expands the literature on virtual meeting fatigue in the field of education. Future 

researchers may conduct similar research and address the limitations presented in this study.
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ABSTRACT
Differentiated instruction is a form of teaching. The content, processes, products, or learning environment can be dif-
ferentiated with respect to students’ readiness to learn, interests, and learner profiles. Enrichment, one of the differen-
tiation strategies, can be described as the student’s intensive work on any subject or area. Using game elements can 
also impact students’ achievement, mathematics attitude, and motivation. The aim of this study was to investigate 
the influence of activities enriched with game elements on students’ learner profiles in mathematics lessons and their 
achievement, motivation, and attitudes. This current study used the quantitative quasi-experimental approach with 
24 6th-grade students during two weeks. The Learner Profile Scale was used on the students and then mathematics 
activities with game elements were prepared for experimental group. An Academic Achievement Test and Attitude and 
Motivation Towards Mathematics Scales were used as data collection tools before and after the implementation of ac-
tivities enriched with game elements. Mann Whitney U Test is used to analyse the differences between experimental 
and control group. Wilcoxon Signed Rank Test is used to analysed the difference pre- and post-test both experimental 
and control group. According the result significant point for students’ academic achievement, motivation and attitude 
is found as .229, .002 and .043 respectively. Effect size is calculated for students’ academic achievement, attitudes and 
motivation as .34, .58 and .58 respectively. As a result of this study, the use of enriching game elements had positive 
and larger effect on students’ motivation, and attitude in mathematics lessons. Although the differences between ex-
perimental and control group is not found significantly for the student’s achievement, there is a difference between 
pre- and post-test and the size of effects is calculated as medium. Hence, the educational gamify activities should be 
design by considering the students’ types.

KEYWORDS Differentiated instruction; gamification; mathematics teaching; player type.

RESUMEN
La instrucción diferenciada es una forma de enseñanza. El contenido, los procesos, los productos o el entorno de apren-
dizaje se pueden diferenciar con respecto a la disposición para aprender, los intereses y los perfiles de aprendizaje de 
los estudiantes. El enriquecimiento, una de las estrategias de diferenciación, se puede describir como el trabajo inten-
sivo del estudiante en cualquier materia o área. El uso de elementos del juego también puede afectar al rendimiento, 
la actitud matemática y la motivación de los estudiantes. El objetivo de este estudio fue investigar la influencia de las 
actividades enriquecidas con elementos de juego en los perfiles de aprendizaje de los estudiantes en lecciones de ma-
temáticas y su rendimiento, motivación y actitudes. Este estudio utilizó el enfoque cuasi-experimental cuantitativo con 
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1. INTRODUCTION
Games may be older than culture and playing games in itself presuppose the existence of a society (Huzin-

ga, 1955). A number of significant philosophers agree that games have been an important phenomenon in 

learning and teaching throughout human history (Sezgin, 2016). It can thus be claimed that game-playing 

is a very ancient aspect of society. According to Huzinga (1955), play is a voluntary activity, and universal. 

Suits (1967) defined a game as a voluntary activity designed to overcome inessential obstacles. Because 

games are voluntary activities, they may affect participants’ happiness, motivation, and creativity, and also 

increase achievement in an academic context. It has been pointed out that gamification, which is using 

game elements in non-gaming contexts, can enhance an individual’s experiences and sense of belonging 

(Deterding et al., 2011; Domínguez et al., 2013; Hanus, & Fox, 2015; Karataş, 2014; Kim, & Lee, 2015; Yıldırım, 

& Demir, 2014; Werbach, 2013). Challenges, rewards, levels, and point-scoring are examples of some “game 

elements” (Toda et al., 2019). It is important to make the learning process a journey; this can be done by us-

ing gamification to promote motivation and commitment in order to provide the conceptual understanding 

and ensure that learning experiences are deep and sustainable (Sezgin et al., 2018).

Previous studies of “gamification” in education focused on students’ motivation and attention in les-

sons (Abramovich et al., 2013; Alsawaier, 2018; Bayram, & Çalışkan, 2019; Bell, 2014; Harrold, 2015; Meşe, 

& Dursun, 2018). Although gamification uses game elements, Buckley and Doyle (2016) stated that gam-

ification has negative effects when it is considered solely as a process that motivates students by using 

“rewards”. Similarly, some studies have shown that using “points” or “badges” has negative effects on 

students’ motivation (Hakulinen et al., 2015; Hanus, & Fox, 2015). Gamification, on the other hand, tends 

to adapt the system to the users’ desires, goals, and personalities (Bergmann et al., 2017). Players’ inter-

ests, willingness to participate, and opinions cannot be ignored. Santos et al. (2021) argued that the gam-

ification design should be considered as user types. This is why game elements should be selected with 

reference to the target audience. In this way, any gamification in education should be adapted to student’s 

needs, goals, and characteristics because the target audience is students in a school environment. Since 

24 estudiantes de sexto grado durante dos semanas. Se utilizó la Escala de Perfil de Aprendiz en los estudiantes y luego se 
prepararon actividades matemáticas con elementos de juego para el grupo experimental. Se utilizó un Test de Rendimien-
to Académico y Escalas de Actitud y Motivación hacia las Matemáticas como instrumentos de recolección de datos antes y 
después de la implementación de actividades enriquecidas con elementos lúdicos. La prueba U de Mann Whitney se utiliza 
para analizar las diferencias entre el grupo experimental y el de control. La prueba de rango con signos de Wilcoxon se utili-
za para analizar la diferencia antes y después de la prueba, tanto en el grupo experimental como en el de control. Según el 
resultado, el punto significativo para el rendimiento académico, la motivación y la actitud de los estudiantes se encuentra 
en .229, .002 y .043 respectivamente. El tamaño del efecto se calcula para el rendimiento académico, las actitudes y la 
motivación de los estudiantes como .34, .58 y .58 respectivamente. Como resultado de este estudio, el uso de elementos 
de juego enriquecedores tuvo un efecto positivo y mayor en la motivación y actitud de los estudiantes en las lecciones de 
matemáticas. Si bien las diferencias entre el grupo experimental y el de control no fue significativa para el rendimiento de 
los estudiantes, existe una diferencia entre el pre y post test con un tamaño de los efectos medio. Por lo tanto, las activida-
des educativas de gamificación deben diseñarse considerando los tipos de estudiantes.

PALABRAS CLAVE Enseñanza de las matemáticas; instrucción diferenciada; ludificación; tipo de jugador.
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the players are students in a classroom, the students’ “player types” need to be determined in order to 

select appropriate game elements. However, the current player types scales are not able to fully represent 

the student’s profile in the class. If a player type scale is used to determine a player’s type with regard to 

game-playing, a learner profile scale should also be used to identify how students function in the school 

environment. The learning environment can thus be designed to meet the individual student’s needs, in-

terests, and specific learner profile. 

Differentiation is one of the most effective methods to meet students’ individual needs. Differentiated 

instruction is based on addressing students’ readiness to learn, interests, and learning profiles using differ-

entiated content, products, or learning environments (Tomlinson, 2001). Differentiation consists of several 

components. In this study, “enrichment” was used as a component of differentiation. Enrichment can be 

expressed as an optional practice that can be used to prevent students from losing attention to the content 

they already know (Cutts, & Moseley, 2001). Thus, it was expected that it would have a positive effect on 

students in this study. It was considered that identifying appropriate game elements according to students’ 

needs and personalities and enriching lessons with these elements would have positive effects.

This study investigated the effect of mathematics activities enriched with game elements (MAEGEs) on 

middle-school students’ mathematics achievement, motivation, and attitudes towards mathematics les-

sons. It was necessary to know the students’ player types in order to select the appropriate game elements 

that would motivate them. However, since the player type scale (Andersen, & Downey, 2001) relate to online 

games and the questions are related to these kinds of games, the student’s responses to the questions may 

not have reflected their profile. For this reason, using any player type scale for games in Education was not 

considered sufficient to determine the students’ player types for each participant in education. For this rea-

son, the Learner Profile Scale (Galiç, & Yıldız, 2020) was used to determine the students’ player types in the 

school environment. Learner Profile Scale determines students’ player types without using the player types 

scale in order to prepare gamification activities according to the target audience’s player types. Learner 

Profile Scale can be used in gamification applications in education during the design of the activities. Also, it 

can be used to determine the students’ profiles to identify them or follow their academic development. The 

Learner Profile Scale is associated with Bartle’s player types:

1. Achievers are interested in acting in the world. The game is a stimulating environment for them to 

succeed in something.

2. Explorers are interested in interacting with the world. They want to keep following the sense of wonder 

during the game. Other players are not interested in the game unless there is a resource to discover.

3. Socializers are interested in interacting with other players. They usually want to communicate with 

others, meet people, and know more about them. The game is just a tool to interact with the players.

4. Killers are interested in acting with the players. They want to show their superiority over others to feel 

better. The game is not fun unless it affects a real person for them.

There are several game elements to motivate players according to their player type such as collecting, 

power, research, levels for achievers; imagination, learning, and completing for explorers; collaboration, 

communication, role-playing for socializers and competitions, challenges, and strategy for killers.
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The purpose of the study was to investigate the effects of MAEGEs selected with respect to students’ 

player types as identified by the Learner Profile Scale on the student’s achievement, motivation, and at-

titudes toward mathematics lessons. The following three research questions were answered in the study:

1. What is the effect of activities enriched with game elements on students’ achievement in mathematics 

lessons?

2. What is the effect of activities enriched with game elements on students’ motivation toward 

mathematics lessons?

3. What is the effect of activities enriched with game elements on students’ attitudes towards 

mathematics lessons?

2. MATERIAL AND METHOD

2.1. Research Design

This current study used the quantitative quasi-experimental approach. The matching-only design group 

was used from among the quasi-experimental designs because of non-randomization. In this design “the 

researcher still matches the subjects in both groups on certain variables’’ (Fraenkel, & Wallen, 2003). One 

of the researchers was the mathematics teacher of the experimental group. Another class from the same 

school was assigned as the control group because the students were at the same academic level as the ex-

perimental group. Each group was formed of 6th-grade students. The path of the study is given in Figure 1.

FIGURE 1. Path of the study

Although there was no randomization, the Academic Level Determination Test (ALDT) was performed 

with both groups to ensure that the mathematics academic level of the groups was equal. For this purpose, 

the ALDT was analyzed using the Mann-Whitney U Test. The result of the ALDT analysis is given in Table 1.
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TABLE 1. Mann-Whitney U Test Analysis of Academic Level Determination Test

Groups Measurement N X U z p

Experimental Group
ALDT

12 14.08
53.000 -1.108 .268

Control Group 12 10.92

As seen in Table 1, there was no significant difference between averages of the experimental (14.08) 

and control group (10.92) (p(24) = .268; p> 0.05). This result proved that there was no difference between 

groups before the implementation according to their academic level in mathematics. Thus, nonrand-

omization did not affect the implementation and the results of this study. To determine the appropriate 

game elements, the learner profiles of the students in the experimental group needed to be identified. The 

Learner Profile Scale was therefore applied to the students (Galiç, & Yıldız, 2020). The experimental group 

was found to be made up of students with the following player types: 40 % “Killers”, 30 % “Achievers”, 20 % 

“Socializers”, and 10 % “Explorers”. MAEGEs were designed according to the results of the scale. Two of 

these activities are given in Table 2. 

TABLE 2. Two Examples of Mathematics Activities during Implementations

Activity Learning Outcomes Game Elements Duration

Relay Race Operations with Fractions Collaboration
Competition

20 min

Where is the Place? Operations with Fractions Challenges
Mission

40 min

When the age of the students in this study was considered, it was felt that applying all pre-tests on the 

same day may affect the results. Therefore, the pre-tests were planned for different days, but the same tests 

were applied to both groups on the same day. The Mathematics Motivation Scale (Aktan, & Tezci, 2013) and 

the Students’ Attitude Towards Mathematics Scale (Önal, 2013) was first applied on the same day to both 

groups, while the Academic Achievement Test was applied on the next day. After the pre-test, MAEGEs was 

implemented for two weeks in the experimental group. Each activity was about a fraction unit. The post-test 

was applied after the implementation. 

Ethical approval for this study was obtained from Hacettepe University Ethics Committee (35853172-

300 on 21.01.2020).

2.2. Participants

Twenty-four 6th-grade students participated in this study. The participants are shown in Table 3.

TABLE 3. Participants

Group / Gender Female Male Total

Experimental Group 5 7 12

Control Group 9 3 12

Total 14 10 24
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2.3. Instruments 

The Learner Profile Scale (Galiç, & Yıldız, 2020), the Academic Achievement Test, the Academic Level Deter-

mination Test (ALDT), the Mathematics Motivation Scale (Aktan, & Tezci, 2013), and the Students’ Attitudes 

Towards Mathematics Scale (Önal, 2013) were used to collect quantitative data. To determine whether there 

had been any change or not, these scales were applied before and after the implementation of MAEGEs.

2.3.1. Academic Level Determination Test

The ALDT was designed by the researchers to evaluate the academic level of the experimental and control 

group before implementation. Each question was selected as related to topics in the units. Students had 

previously taken in the semester before they began the unit on fractions. The test included 10 questions 

designed with reference to the related literature. These questions were chosen from sample questions in 

national and international exams in order to ensure reliability and validity. Each question scored 10 for the 

correct answer and 0 for the wrong answer. The highest obtainable score for the scale was 100, while the 

lowest was 0.

2.3.2. Learner Profile Scale

The aim of this scale, which was developed by Galiç and Yıldız (2020), is to identify the learner profile of 

any person or group. It has 35 items on a 5-point Likert-type scale.  The Learner Profile Scale identifies 

seven specific profiles: reflector (six items), inquirer (five items), collaborator (three items), researcher (four 

items), problem-solver (four items), and self-confidence (two items). The score for each item is between 1 

and 5. The Cronbach’s alpha coefficient of the scale was .912.

2.3.3. Academic Achievement Test

To assess the student’s academic achievement with regard to the “fractions’’ unit, the Academic Achievement 

Test was developed by researchers. The Academic Achievement Test was applied to the control and experi-

mental groups before and after the implementation of MAEGEs. The test included 10 questions designed with 

reference to the related literature. These questions were chosen from sample questions in national and inter-

national exams in order to ensure reliability and validity. Each question scored 10 for the correct answer and 0 

for the wrong answer. The highest obtainable score for the scale was 100, while the lowest was 0.

2.3.4. Mathematical Motivation Scale 

The aim of this scale, which was developed by Aktan and Tezci (2013), is to determine middle-school stu-

dents’ motivation toward mathematics. It has 27 items and is a 5-point Likert-type scale. The internal con-

sistency of this scale is between .84 and .94 and the item-total correlation is between .62 and .89.

2.3.5. Students’ Attitudes Towards Mathematics Scale 

The aim of this scale, which was developed by Önal (2013), is to determine students’ attitudes toward math-

ematics This scale consists of four factors such as interest, anxiety, study, and necessity. It has 22 items in a 
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form of a five-point Likert scale. The Cronbach’s alpha coefficient was .90. Items are pointed between 1 and 5. 

Thus the score on this scale can get the highest 110 and the lowest 22 points. 

2.4. Data Analysis 

Since the number of participants is lower than 30, the assumptions of normal distribution was not provid-

ed. Therefore, Mann-Whitney U test is used to analyse the non-normal continuous data for the differences 

between two independent groups At the beginning of the implementation, the Mann-Whitney U test was 

applied to the ADLT to observe the differences between the groups. The Mann-Whitney U test is used when 

the researcher wishes to analyze ranked data for nonparametric tests (Fraenkel, & Wallen, 2003). The effect 

size shows the size of the differences between groups to comprehend the result (Cohen, 1992). Hence, the 

effect size is calculated for each problem question. According to Cohen (1992), the criteria for effect size is 

given as following. If effect size is:

׵  less than 0.3 then it has a small effect

׵  between 0.3 and 0.5 then it has a medium effect

׵  greater than 0.5 then it has a large effect

Before the implementation, the Academic Achievement Test, Mathematics Motivation Scale, and Stu-

dents’ Attitude Towards Mathematics Scale were applied to each group. The differences between pre- and 

post-test should be important to analyze in both experimental and control group. The Wilcoxon signed-rank 

test is used since the data for pre- and post-test was from dependent samples which is defined ranoomly 

and data are the non-normal continuous . The same process was repeated for the control group and exper-

imental group individually. Data were tested at a .05 level of significance in this study.

3. RESULTS
This study investigated the effect of MAEGEs on students’ achievement, attitudes, and motivation in mathe-

matics lessons. In this section findings related to each research, and the problem is presented.

3.1. The Effects of MAEGEs on Students’ Academic Achievement

To assess the students’ prerequisite knowledge and readiness to learn, the Academic Achievement Test was 

applied. The Mann-Whitney U test was used to analyze data. No significant difference between the groups 

was observed in the ALDT.  The results are given in Table 4. 

TABLE 4.  Mann-Whitney U Test Analysis of Pre-test of Academic Achievement

Groups Measurement N X U z p

Experimental Group AAT
Pre-test

12 12.00
78.000 .353 .724

Control Group 12 13.00
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As seen in Table 4, there was no significant difference between the average scores of the experimental 

group (X=12.00) and the control group (X=13.00) (p(24)=.724; p>0.05). According to this result, the student’s 

academic achievement in both groups was equal. Therefore, it can be argued that any future differences 

between groups were likely to relate to the implementation.

The Academic Achievement Test was given to both groups after implementation to examine the effect 

of the MAEGEs on the student’s achievement in mathematics. The result of the Wilcoxon signed-rank test for 

each group is given in Table 5.

TABLE 5. Wilcoxon Signed-rank Test Analysis of the Academic Achievement Test (AAT)

Groups Measurement N X Sd p

Experimental
AAT Pre-Test 12 50.83 17,30

.004
AAT Post-Test 12 81.67 16,42

Control
AAT Pre-Test 12 54.17 20,66

.016
AAT Post-Test 12 74.17 15,05

In Table 5 the average scores for the Academic Achievement Test which was performed with both groups 

are given as both pre-and post-test. There was a significant difference between the pre-test (X=50.83) and 

the post-test (X=81.67) in the average scores of the experimental group (p(12)=.004; p<0.05). Similarly, there 

was a significant difference between the pre-test (X=54.17) and post-test (74.17) in the control group (p(12) 

= .016; p<0.05). This result shows that the MAEGEs and lecture-based mathematics lessons contributed sig-

nificantly to the student’s academic achievement. Therefore, to answer the first research question: MAEGEs 

positively affected the student’s academic achievement in mathematics.  

Table 6 shows the results of data analysis to examine the difference between both groups with regard to 

the student’s academic achievement.

TABLE 6. Mann-Whitney U Test analysis of Post-test of Academic Achievement Test (AAT)

Groups Measurement N X U Z p

Experimental Group AAT
Post Test

12 14.21

51.500 -1.202 .229

Control Group 12 10.79

Table 6 shows the results of students’ academic achievement after the implementation of the MAEGEs 

and lecture-based mathematics lessons. According to Table 5, there was a difference between the average 

of the experimental group (X=14.21) and the control group (X=10.79) yet this difference was not significant 

(p(24)= .229; p>0.05). This result shows that the MAEGEs contributed to students’ academic achievement at 

least in the lecture-based mathematics lessons. Since the effect size is calculated as 0.34, MAEGES can be 

interpreted as have a medium effect on student’s academic success.

3.2. The Effects of MAEGEs on Students’ Motivation

To determine students’ motivation toward mathematics lessons in experimental and control groups, the 

Mathematical Motivation Scale was applied before the implementation. The results are given in Table 7.
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TABLE 7. Mann-Whitney U Test analysis of the Pre-test of Mathematical Motivation Scale (MMS)

Groups Measurement N X U z p

Experimental Group MMS
Pre-test

12 14.12
52.500 -1.129 .259

Control Group 12 10.88

As seen in Table 7, there was no significant difference between the averages of the experimental group 

(X=14.12) and the control group (X=10.88) (p(24)=.259; p>0.05). According to this result, the student’s moti-

vation in both groups was equal. Therefore, it can be argued that any possible differences between groups 

would be related to the implementation. 

The Mathematical Motivation Scale was applied to the experimental and control group after implemen-

tation to examine the effect of the MAEGEs on the student’s motivation toward mathematics lessons. The 

result of the Wilcoxon signed-rank test is given in Table 8.

TABLE 8. Wilcoxon Signed-rank Test Analysis of Mathematical Motivation Scale (MMS)

Groups Measurement N X Sd p

Experimental Group
MMS Pre-test 12 55.67 8.24

.002
MMS Post-test 12 107.92 11.26

Control Group
MMS Pre-test 12 53.17 5.37

.002
MMS Post-test 12 99.50 10.01

Table 8 shows the averages for the Mathematical Motivation Scale both before and after implementa-

tion. There was a significant difference between the pre-test (X= 55.67) and post-test (X=107.92) in the aver-

ages of experimental group (p(12)= .002; p<0.05). Similarly, there was a significant difference between the 

pre-test (X=53.17) and post-test (X=99.50) in the control group (p(12)= .002; p<0.05). This result shows that 

MAEGEs and lecture-based mathematics lessons contributed significantly to students’ motivation toward 

mathematics lessons.

Table 9 shows the result of data analysis to investigate the difference between groups in terms of stu-

dents’ motivation toward mathematics lessons after the implementation.

TABLE 9. Mann-Whitney U Test Analysis of Post-test of Mathematical Motivation Scale (MMS)

Groups Measurement N X U z p

Experimental Group MMS
Post-test

12 15.42
37.000 -2.026 .043

Control Group 12 9.58

As seen in Table 9, there was a significant difference between the averages of the experimental group 

(X=15.42) and the control group (X=9.58) (p(24) = .043; p<0.05). This result shows that MAEGEs contributed to 

students’ motivation toward mathematics lessons more than lecture-based mathematics lessons. Since the 

effect size is calculated as 0.58, MAEGES can be interpreted as have a large effect on student’s motivation.
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3.3. The Effects of MAEGEs on Students’ Attitude

To determine the students’ attitudes towards mathematics lessons, the Students’ Attitudes Towards Mathe-

matics Scale was applied to both groups before the implementation. The results are given in Table 10.

TABLE 10. Mann-Whitney U Test Analysis of Pre-test of Students’ Attitudes Towards Mathematics Scale (SATMS)

Groups Measurement N X U z p

Experimental Group SATMS
Pre-test

12 13.42
61.000 -.635 .525

Control Group 12 11.58

As seen in Table 10, there was no significant difference between the average of the experimental group 

(X=13.42) and the control group (X=11.58) (p(24)= .525; p> 0.05). According to this result, the experimental 

and control groups were equal with regard to the students’ attitudes towards mathematics lessons. Thus, it 

can be argued that any possible differences between the groups after the application of MAEGEs would be 

related to the implementation.

The Students’ Attitudes Towards Mathematics Scale has applied again to the experimental and control 

groups after the implementation to examine the effect of the MAEGEs on the students’ attitudes towards 

mathematics lessons. Table 11 shows the results of the Wilcoxon signed-rank test for each group.

TABLE 11. Wilcoxon Signed-rank Test Analysis of Students’ Attitudes Towards Mathematics Scale (SATMS)

Groups Measurement N X Sd P

Experimental Group
SATMS Pre-test 12 48.33 12.42 .003

SATMS Post-test 12 88.64 15.74

Control Group
SATMS Pre-test 12 44.42 11.48 .002

SATMS Post-test 12 78.23 14.28

Table 11 presents the averages for the Students’ Attitudes Towards Mathematics Scale both before and 

after the implementation. According to the results, there was a significant difference between the averages 

of the experimental group pre-test (X= 48.33) and post-test (X=88.64) (p(12)= .003; p<0.05). Similarly, there 

was a significant difference between the pre-test (X=44.42) and post-test (X=78.23) in the control group 

(p(12)=.002; p<0.05). This result shows that MAEGEs and lecture-based mathematics lessons contributed 

significantly to students’ attitudes towards mathematics lessons.

Table 12 shows the difference between experimental and control groups in terms of the student’s atti-

tudes toward mathematics lessons after the implementation.

TABLE 12. Mann-Whitney U Test Analysis of Post-test of the Students’ Attitudes Towards Mathematics Scale (SATMS)

Groups Measurement N X U z p

Experimental Group SATMS
Post-test

12 15.42
37.000 -2.026 .043

Control Group 12 9.58
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As seen in Table 12, there was a significant difference between the averages of the experimental group 

(X=15.42) and control group (X=9.58) (p(24) = .043; p>0.05). This result shows that MAEGEs contributed to 

students’ attitudes towards mathematics lessons more than lecture-based mathematics lessons. Since the 

effect size is calculated as 0.58, MAEGES can be interpreted as have a large effect on student’s attitudes.

4. DISCUSSION 
This study investigated the effect of MAEGEs on students’ academic achievement, motivation, and attitude 

towards mathematics lessons. Understanding the student’s “player types” was necessary to determine the 

appropriate game elements for the experimental group. Since the game environment was the classroom, and 

the players were students in the school, it was necessary to determine the learner profiles of the students. 

After the player types had been determined using their Learner Profile Scale (Galiç, & Yıldız, 2020) without 

using any player type scale, the game elements required for the experimental group were then identified and 

the MAEGEs were designed. These activities were applied to the 6th-grade students as they studied fractions 

for a period of two weeks. Instruments were applied to both groups before and after the implementation in 

order to observe the effect of the MAEGEs on academic achievement, attitudes, and motivation.

The results of this study show that MAEGEs and lecture-based mathematics lessons contributed sig-

nificantly to students’ academic achievement significantly. MAEGEs had a positive effect on the students’ 

mathematics academic achievement. This result is consistent with other studies on gamification (Bal, 2019; 

Chen et al., 2018; Harrold, 2015; Türkan, 2019; Welbers et al., 2019; Yürük, 2019). No difference was observed 

in the post-test Academic Achievement Tests for the experimental and control groups. This result shows that 

MAEGEs contributed to students’ academic achievement at least in the lecture-based process. This result is 

consistent with the study by Samur (2015). According to the school’s “Differentiation Policy”, all lessons had 

to be differentiated. Nevertheless, the “Differentiation Policy” may have affected the results.

MAEGEs contribute to students’ motivation towards mathematics lessons more than lecture-based 

mathematics lessons. This result is consistent with the literature (Bayram, & Çalışkan, 2019; Bell, 2014; Chen 

et al., 2018; Domínguez et al.; 2013; Harrold, 2015; Karamert, & Kuyumcu Vardar, 2021; Samur, 2015; Şahin et 

al; 2017; Türkan, 2019). On the other hand, this result is not consistent with some research (Meşe, & Dursun, 

2018; Polat 2014). Unlike in other studies, determining the player types of the students in the experimental 

group and selecting appropriate game elements is thought to have had a positive effect in this study. While 

some researchers (Hakulinen et al., 2015; Hanus, & Fox, 2015) claimed the negative effects of gamification, 

the effect size is found as a larger effect for students’ motivation and attitudes in this study. Hence, it can be 

claimed that if educator prepare the lesson according to the students’ player types, the gamification has a 

positive effect during the learning process. As Buckle and Doyle (2016) mentioned that gamification means 

more than using badges in education. Since gamification path depends on the students’ personalities (Berg-

mann et al., 2017), the students should be well-known before creating a gamification environment to select 

the appropriate game elements.

According the result of this study, the effect size of MAEGE’s has medium on students’ academic achieve-

ment. Marín Suelves et al. (2021) argued that video games provide students to develop their cognitive and 

creative aspects. Thus, the effect of MAEGE’s may be expected to increase as the extension of implementa-

tion duration.
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The results of this study showed that MAEGEs contributed to students’ attitudes towards mathematics 

lessons more than lecture-based mathematics lessons. According to the results of studies by Bal (2019), 

Polat (2014), Türkan (2019), and Yürük (2019) gamification affects students’ attitudes positively. Hence the 

result in this study is consistent with previous research.

5. CONCLUSIONS
This study investigated the effect of MAEGEs chosen according to middle-school students’ learner profiles 

on their academic achievement in a “fractions unit”, as well as their motivation and attitudes towards math-

ematics lessons. The study found that MAEGEs positively affected the student’s academic achievement, 

motivation, and attitudes. Although the results indicated that students’ motivation and attitudes towards 

mathematics were better in the experimental group, no differences were observed between the groups’ 

academic achievements. It can be argued that these activities were more effective than lecture-based math-

ematics lessons in the student’s motivation and attitudes toward mathematics lessons. The MAEGEs was 

implemented for a period of two weeks. Increasing the duration of implementation may also have a positive 

effect on students’ academic achievement, motivation, or attitudes in mathematics lessons. It can be also 

stated that MAEGEs designed according to students’ learner profiles positively affect students’ academic 

achievement, attitudes, and motivation in mathematics lessons. Santos et al. (2021) recommended that the 

gamification design should be personalized to obtain better result since the differences between different 

studies about gamification is related to the gamification design. In this study, educational gamification en-

vironment adapted to the students and the result shows that gamification has positive effects on students. 

In addition, it can be argued that such enrichment activities can be used not only for gifted students but also 

for all students in a mixed-ability classroom.

5.1. Limitations and future lines of research

The following recommendations for future research can be made: the effects of using game elements with 

respect to students’ player types could be researched for different topics, different disciplines, or students 

of different grades. Game elements could also be used in differentiation instructions.
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Bayram, Y. T., & Çalışkan, H. (2019). Gamified creative activities 

used in social studies courses: action research. Journal of 

Individual Differences in Education, 1(1), 30-49. https://dergi-

park.org.tr/tr/download/article-file/724822

Bell, K. R. (2014). Online 3.0-The rise of the gamer educator the 

potential role of gamification in online education [Doctorate 

Thesis, University of Pennsylvania]. UPENN. https://reposi-

tory.upenn.edu/dissertations/AAI3635727

Bergmann, N., Schacht, S., Gnewuch, U., & Maedche, A. (Eds.). 

(2017). Proceedings of the 38th International Conference on 

Information Systems (ICIS). Karlsruhe Institute of Technology.

Buckley, P., & Doyle, E. (2016). Gamification and student moti-

vation. Interactive Learning Environments, 24(6), 1162-1175. 

https://doi.org/10.1080/10494820.2014.964263

Chen, C.C., Huang, C., Gribbins, M., & Swan, K. (2018). Gamify on-

line courses with tools built into your learning management 

system (LMS) to enhance self-determined and active lear-

ning. Online Learning, 22(3), 41-54. https://doi.org/10.24059/

olj.v22i3.1466

Cohen, J. (1992). Statistical power analysis. Current Directions in 

Psychological Science, 1(3), 98-101.

Cutts N. E., & Moseley, N. (2004). Education of gifted and talented 

children (İsmail Ersevim.). Özgür Publications.

Deterding, S., Sicart, M., Nacke, L.E., O’Hara, K., & Dixon, D. 

(2011). Gamification. using game-design elements in non-

gaming contexts. Proceedings of 2011 Annual Conference 

Extended Abstracts on Human Factors in Computing Sys-

tems (CHI EA’11). ACM Digital Library. https://dl.acm.org/

doi/10.1145/1979742.1979575
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ABSTRACT

The study considered the use of online learning applications for instructional delivery and assessment purposes in higher in-
stitutions of learning that stimulates a new atmosphere where lecturers could utilize these facilities to promote learning. The 
study also determined the gender difference between lecturers use of online learning applications for instructional delivery 
and classroom assessment in a post-covid context. The digital applications analyzed in this study include Google classroom, 
Email, Moodle, Canvas, Google, Microsoft Team, Zoom, Google Meet, Cisco Webinar, Facebook groups, Open Educational 
Resources (OERs), Google docs, Google slide, WhatsApp and Telegram Channel. At present, however, opinions are divided 
over the extent to which lecturers utilize these online learning applications in instruction and assessment. A descriptive 
survey research design was adopted with 152 participants (n = 88 males and n = 64 females) for the study and the instrument 
used for data collection was Utilization of Online Leaning Applications in Classroom Instruction and Continuous Assessment 
Questionnaire (UOLACICAQ). On December 2021, the participants completed the Questionnaire. The internal consistency of 
the instrument was determined using Cronbach’s Alpha and the reliability index of .93 was obtained. Results of the study 
show a low extent of utilization of online learning applications in classroom instruction and continuous assessment (Can-
vas, Microsoft Team, Google Meet, Cisco Webinar, OERs, Google slide, Telegram Channel, Facebook groups, Moodle, Google 
Classroom, learning management systems, Google forms and Google sheet). There was however, a significant difference 
between male and female lecturers’ use of online learning applications for continuous assessment. Lecturers’ utilization of 
online learning applications in instruction and assessment of learning will expose them to different online learning applica-
tions used in delivery instructions and assessing students’ learning. The research supplies good idea of the instrument for 
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measuring those staked learning outcomes in higher institution. However, lecturers do not differ in terms of the extent to 
which they use online learning applications while delivering instructions in the classroom based on gender.

KEYWORDS Online education; teachers; technology; ICT; COVID.

RESUMEN
El estudio consideró el uso de aplicaciones de aprendizaje en línea con fines de enseñanza y evaluación en instituciones 
de aprendizaje superiores que estimulan una nueva atmósfera en la que los profesores pueden utilizar estas instalaciones 
para promover el aprendizaje. El estudio también determinó la diferencia de género entre los profesores que usan apli-
caciones de aprendizaje en línea para la enseñanza y la evaluación en el aula en un contexto post-covid. Las aplicaciones 
digitales analizadas en este estudio incluyen el aula de Google, Correo electrónico, Moodle, Canvas, Google, Microsoft 
Team, Zoom, Google Meet, Seminario web de Cisco, grupos de Facebook, recursos educativos abiertos (REA), documen-
tos de Google, diapositivas de Google, canal de WhatsApp y Telegram. En la actualidad, sin embargo, las opiniones están 
divididas sobre la medida en que los profesores utilizan estas aplicaciones de aprendizaje en línea en la instrucción y la 
evaluación. Se adoptó un diseño de investigación de encuesta descriptiva con 152 participantes (n = 88 hombres y n = 64 
mujeres) para el estudio y el instrumento utilizado para la recolección de datos fue la Utilización de Aplicaciones de Apren-
dizaje en Línea en la Instrucción en el Aula y el Cuestionario de Evaluación Continua (UOLACICAQ). En diciembre de 2021, 
los participantes completaron el Cuestionario. La consistencia interna del instrumento se determinó mediante el Alfa de 
Cronbach y se obtuvo el índice de confiabilidad de .93.Los resultados del estudio muestran un bajo grado de utilización de 
las aplicaciones de aprendizaje en línea en la instrucción en el aula y la evaluación continua (Canvas, Microsoft Team, Goo-
gle Meet, Cisco Webinar, OER, Google slide, Telegram Channel, grupos de Facebook, Moodle, Google Classroom, sistemas 
de gestión de aprendizaje, formularios de Google y hoja de Google). Sin embargo, hubo una diferencia significativa entre el 
uso de aplicaciones de aprendizaje en línea para la evaluación continua por parte de profesores masculinos y femeninos. 
La utilización de las aplicaciones de aprendizaje en línea por parte de los profesores en la instrucción y la evaluación del 
aprendizaje los expondrá a diferentes aplicaciones de aprendizaje en línea utilizadas para impartir docencia y evaluar el 
aprendizaje de los estudiantes. La investigación proporciona una buena idea del instrumento para medir los resultados 
de aprendizaje en juego en la institución superior. Sin embargo, los profesores no difieren en cuanto a la medida en que 
utilizan aplicaciones de aprendizaje en línea mientras imparten instrucciones en el aula según el género.

PALABRAS CLAVE Educación online; profesorado; tecnología; TIC; COVID.

1. INTRODUCTION
It is no longer news that the world has gone digital. The digital train moves so fast that its impact is felt in all 

spheres of human endeavours such as agriculture, financial services, transport and logistics, news media, 

health care and more importantly, education. A successful digital conversion for classrooms is not deter-

mined by the technology, but by how technology enables teaching and learning (McKnight, et al., 2016). 

The education sector as well is not left out of this advancement brought about by the digital technology also 

known as the Information and Communication Technology (ICT) in this study. ICT according to Liverpool as 

cited in Daramola and Omoyajowo (2016) is used to represent technologies requiring the collecting, storing, 

editing and transmitting of information using different forms. The term ICT has been considered an all-en-

compassing name for digital and electronic devices, applications, communication devices, hardware, soft-

ware and related devices or application. The Organization of Economic Cooperation Development (OECD) 

as highlighted in Curtin (2002) viewed ICT as a series of activities such as storage, capturing, processing and 
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transmitting of information with the help of electronic devices. Thus, ICT could be said to mean information 

retrieval, processing, storing and transmitting using the computer and other technological-based devices. 

According to Liverpool as cited in Daramola and Omoyajowo (2016), the following are characteristics of 

ICT: it is a broad and fast-changing subject, communication of data by electronic means, storing, retrieving, 

manipulating, processing and distributing of information, involves digital sharing of information through 

internal or external networks, it is a technological tool for manipulating information or data. Information 

and Communication Technology has led to changes in the educational context; however, its incorporation 

in schools is not synonymous with nor a guarantee of its use as a didactic tool in the teaching and learning 

process (Orozco et al., 2022). Technological development in the past few decades has generated important 

changes in the educational field, which have resulted in new approaches that require the use of digital tools 

in arts education (Villares, & Sánchez, 2022).

Digital technology through facilitation of delayed-time discussion, directed instruction, and self-learn-

ing, among others, has been found to encourage learning (Yuen et al., 2003). The learning is facilitated by 

various digital learning platforms such as online and offline remote teaching technologies. Remote teaching 

occurs outside of the physical classroom. It is a situation where the teacher is separated from his/her learn-

ers by distance and sometimes by time. Learners are separated from their peers as well. Remote learning 

takes place online or offline (Federal Government of Nigeria [FGN], 2021). In online learning, learners can 

either learn at the same time (synchronously) or at a different time (asynchronously). It requires the use of 

internet connections. While offline digital learning is a system where information and knowledge are shared 

without the need to access the internet. The teachers and learners can share information and ask questions, 

but at different times, activities may not be simultaneous. Some major advantages of online digital learning 

over offline is that teaching and learning happen in real-time, it is more engaging and effective, and allows 

immediate feedback to learners.

Digital learning generally brings about improved learning outcomes, classroom instruction and assess-

ment, administration as well as the development of essential skills among underprivileged groups (Palloff, & 

Pratt, 2013; Sharma, 2003). Yusuf (2005) also noted that digital learning impacts the process of research and 

educational instructions. Ali et al. (2013) noted that incorporating digital technology in the classroom offers 

the teacher and the students the opportunity to operate, control, store, and retrieve data as well as promoting 

self-regulated learning. This digital technology-facilitated learning according to Hussain et al. (2017) deals with 

an increased tendency and zeal toward learning that is collaborative among learners and instructors that is not 

dependent on specific classrooms. This learning pattern contrasts the traditional learning environment as it 

provides the opportunity for learning activities that are not dependent on face-to-face interaction, especially 

in the case of online digital learning technologies. In reference to students digital competence level, they have 

a high self-perception, especially in those skills related to communication and multimedia elements, which are 

the ones that they most commonly use in their everyday life (Sánchez-Caballé et al., 2019).

The rapid evolution in online digital technologies has also impacted positively the Post COVID-19 work 

environment, most especially in teaching and learning (Almazova et al., 2020; Charters, & Murphy, 2021; 

Crick et al., 2020; Mustapha et al., 2021). Now we have smart classrooms where smart/digital devices are ap-

plied to improve the learning outcome of traditional education. Smart education can be applied in a virtual 

or physical environment, or a blended scenario (Huang et al., 2013; Yang et al., 2022). A virtual environment 
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could include cloud servers, smartphones, emails, smart communication tools etc. Remote learning is an-

other post-COVID-19 facilitated work environment. This is a situation where remote teaching takes place 

outside of a physical classroom (Dean, & Campbell, 2020; Rapanta et al., 2020). The teacher is separated 

from his/her learners by distance, time or both. The students are also separated from their peers. Online 

assessment, homeschooling and collaborations are other digital learning practices that became essential 

Post Covid-19 teaching and learning environment. 

When digital technology is appropriately utilized in higher institutions of learning, students are usually 

equipped with the relevant knowledge and expertise to be efficient in the 21st century (Andoh, 2012). This 

can invariably boost access to educational resources, improve equality in the education system, promote 

quality teaching/learning and enhance the professional development of educators which will in the end im-

prove the management of the educational system. Studies focusing on the utilization of online learning ap-

plications and tools in classroom instruction and continuous assessment have helped to determine which 

tools/applications are capable of accomplishing certain educational objectives (Mohmmed et al., 2020; Per-

erva et al., 2020; Saini, & Al-Mamri, 2019). The integration of online learning application and tools in the field 

of education provides lecturers with the opportunity to deliver their lectures anywhere and at any time, 

hence time and place is no longer barrier to education even amidst global disruptions such as the COVID-19 

pandemic. It also enables lecturers to record and store information on students’ intellectual development 

as well afford lecturers the time to focus on other activities since the process of assessment and feedback 

on students’ progress will be monitored via the online learning platform anytime and anywhere. The use of 

online learning tools/platforms in education has made it easier for scholars to assemble information quick-

ly, organize the information as well as use the information to pass across knowledge in different subjects or 

fields (Saini, & Al-Mamri, 2019).

The importance of adopting online digital learning in education cannot be overemphasized. Among the 

evolving trends in ICT, the online learning platforms such as Learning Management Systems (LMS) and elec-

tronic-based assessment and evaluation system has gained unprecedented attention in assessing complex 

competencies (Mohamed et al., 2019). The enormous contribution of digital learning tools to the field of edu-

cation is evident all over the world (Cook, & Triola, 2014; Maity et al., 2021; Talebian et al., 2014). As pointed out 

by Pelgrum (2001), it is in line with the acknowledgement of the above that the education system witnessed 

the speedy integration of computers and networking. This according to Becker and Ravitz (2001) is perhaps 

just the beginning of what the future holds concerning online digital presence in the world of education. 

The foregoing is an indication that the field of education has been empowered by the development of 

technology. However, it is important to note that integrating digital technology into the school curriculum 

has been a great challenge. This is because teachers and lecturers as well as educational stakeholders re-

quire some level of skills and competence for ease of integration (Mielikäinen, 2021). It is in the consider-

ation of the points above that Cuban (2000) stressed the need to consider lecturers’ knowledge and skills 

while adopting digital technologies within the classroom context. Thus, more efforts are expected from edu-

cational custodians such as teachers and lecturers in the field of education to be able to effectively integrate 

online digital technology in such aspects of education as assessment. Assessment deals with the process 

of gathering data to make informed educational decisions that have to do with the learners, curricula and 

educational policies (Nitko, & Brookhart, 2007; Suskie, 2018; Swaffield, 2011). Assessment could be seen to 
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be concerned with the process of gathering data from a variety of sources on the activities of teaching and 

learning for understanding, describing and improving learning. In essence, assessment targets pointing out 

students’ strengths and areas requiring more attention. Assessment is viewed to be pivotal in the field of 

education (Ugodulunwa, 2008). Assessment helps to validate the effectiveness of the teaching and learning 

process. Through assessment, the instructor can determine students’ areas of strength and weaknesses. 

Thus, through assessment, educational decisions or judgement can be made.

Through assessment, the level of teachers’ instructional effectiveness can also be ascertained. The as-

sessment provides feedback on the activities of teaching and learning. Through assessments, selections, 

instructional decisions, classification and certification, among others can be made regarding students. A 

common form of assessment employed by lecturers and instructors is continuous assessment. Continuous 

assessment as defined by Ugodulunwa (2008) deals with the systematic and periodic assessment that takes 

into account what an individual has been able to learn in terms of cognitive, affective and psychomotor do-

mains at the end of a unit, a course or programme. This definition sees continuous assessment as a regular 

and systematic process that covers the three domains of learning. Thus, continuous assessment is cumu-

lative, systematic, comprehensive and guidance oriented. The adoption of online digital technology is an 

essential tool and agent of change in continuous assessment in education as it enables delivery of continu-

ous assessment to remote students and facilitates record-keeping and analysis of data relating to students 

learning process. Integration of online digital platforms can improve efficiency and support educational 

decision making through enabling lecturers to gather and analyse student responses and compare testing 

and non-testing techniques. Common online mechanisms for collecting data on assessment include the use 

of learning management systems such as Moodle, Canvas, Google classroom and Microsoft team, other in-

cludes google forms, google sheets, and Survey Monkey among others (Durak et al., 2022; Mpungose, 2020). 

To make data from such assessment mechanisms understandable, lecturers must be able to analyse and 

report results relating to the assessment. Hence, it is important to determine if lecturers are utilizing online 

learning applications in the process of assessment. 

This study examined the use of online learning applications for instructional delivery and assessment 

purposes in higher institutions of learning in post Covid. The study highlighted the concept of digital tech-

nologies and their application in the education system in enhancing assessment and particularly continu-

ous assessment. Pre-covid and mid-covid studies have shown the failure rate of integrating online learning 

platforms in the classroom (Al-Maroof, & Salloum, 2021; Mesfin et al., 2018). Studies have also indicated 

that the rate at which school teachers employ the use of online learning platforms is very low (Nawrot, 

& Doucet, 2014; Panigrahi, 2018; Wang et al., 2013). The study of Salman et al. (2013) showed that teach-

ers and students are aware of the use of online learning in teaching some specific subjects. Equally, the 

study showed that private and public-school teachers are significantly different in terms of their level of 

awareness of digital technologies in teaching. The study of Yushau and Nannim (2020) showed that teachers 

possess a low level when it comes to utilizing ICT facilities. According to the authors, this is due to a lack of 

technical know-how by the teachers in instructional delivery with ICT facilities. Although Mesfin et al. (2018) 

show that teachers’ and students’ experience of using advanced digital technologies is fair, there is limit-

ed access to multimedia-rich e-learning resources and premature practice of adopting the technology into 

teaching and learning. Also, Oriji and Anikpo (2019) found that even though lecturers and students possess 
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internet-enabled mobile phones, they were not properly utilizing Whatsapp instant messaging for effective 

academic activities as only 15 (11.7 %) of lecturers and 243 (22.9 %) of the students were using it for academ-

ic purposes. The result further revealed that 100 % of both lecturers and students never received any form of 

training for the use of Whatsapp mobile technology. Bryan et al. (2018) found that students tends to engage 

more intensively in online classes when they frequently interact with peer students also using technology. 

Another study by Bawa et al. (2022) shows that undergraduate students had positive perceptions of the 

utilization of Moodle LMS. It was also found that some of the problems associated with the use of the plat-

form for learning include inconsistency of power supply and technical and psychological issues. Octaberlina 

and Muslimin (2020) on their part carried out a study that investigates the online learning barriers to using 

Moodle and Google Classroom, results show that students experienced three barriers during online learning 

which include unfamiliarity with e-learning, slow internet connection, and physical condition e.g. eye strain.

Peytcheva-Forsyth and Aleksieva (2021) carried out a study on the forced introduction of e-assessment 

during the COVID-19 pandemic and the result shows that students were mostly summatively assessed 

through course works (artefacts) submissions and tests, and the use of different types of formative assess-

ment was very limited. The technologies utilised for the assessments by academic staff were also very de-

ficient. The results further show that most of the teachers transferred their experience and approaches to 

students’ assessment from face-to-face to the online environment without adaptation and modification to 

details of the latter. This reduced to a certain extent the trust of students in e-assessment and reinforced 

their preference for a face-to-face assessment.

The above is an indication that lecturers in Nigerian tertiary institutions lack adequate access to digital 

learning such as online learning platforms. The lack of relevant digital learning resources and skills in some 

colleges of education affects the level at which lecturers use the digital platforms in the assessment of stu-

dents. This situation is worrisome in our tertiary institutions that are in the South-South region of Nigeria. 

These worrisome situations made the researchers evaluate the extent lecturers use information technolo-

gies in classroom instruction and assessment. Therefore, the aim of this paper is to investigate the use of 

online applications for teaching and assessment in a post-covid context. The study also determined the 

mean difference between male and female lecturers on the use of online learning applications for instruc-

tional delivery and classroom assessment in a post-covid context. The following research questions were 

addressed in this current study:

1. To what extent do lecturers use online learning applications in classroom instruction in post-covid 

lockdown?

2. What is the extent to which lecturers utilize online learning applications in classroom assessment in 

post-covid lockdown? 

3. What is the mean difference between lecturers on the use of online learning applications for 

instructional delivery in a post-covid context based on gender?

4. What is the mean difference between male and female lecturers on the use of online applications in 

classroom assessment in a post-covid context?
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2. MATERIAL AND METHOD

2.1. Research Design

The researchers adopted a descriptive research design. This research design explains the characteristics, 

features or attributes of a given phenomenon, events, objects or groups of persons (Nworgu, 2015). This 

is because this study described the characteristics of lecturers in colleges of education on their level of 

utilization of online learning applications while assessing students. The study was conducted at Colleges 

of Education in Nigeria. The survey response data were retrieved in December 2021 and it lasted for one (1) 

week through questionnaire administered to each participants face-to-face.

2.2. Participants
TABLE 1. Bio-data of the Participants

Demographic 
Information

N Qualification

B.Sc. Masters Ph.D

Gender Male 88 19 40 29 176

Female 64 21 16 27 128

Total 152

Age 35-45 38 18 16 4 76

46-55 53 15 27 11 106

45-63 43 34 9 86

≥64 18 13 5 36

TOTAL 152

The participants were Lecturers from two Col-

leges of Education in Nigeria. A total of 152 

lecturers participated in the study which com-

prised 88 male lecturers and 64 female lectur-

ers drawn from the Colleges. All the 152 partic-

ipants invited for the study voluntarily agreed 

to participate in the study. The participants’ 

biodata is presented in Table 1.

2.3. Research Instrument

The study made use of the “Utilization of Online Leaning Applications in Classroom Instruction and Continu-

ous Assessment Questionnaire (UOLACICAQ)” instrument. The UOLACICAQ contained 27 items and was devel-

oped by the researchers. The instrument had sections, A, B and C. The demographic information of lecturers 

was captured in section A. Section B has 15 items on the extent of lecturers’ use of online learning applications 

in classroom instruction while section C with 11 items covered lecturers’ extent of use of online applications 

in classroom assessment. Sections B and C items were developed on a modified Likert type of 4-point scale 

ranging from Very High Extent, High Extent, Low Extent and Very Low Extent with numerical values of 4, 3, 2 and 

1 accordingly. In making decisions, a mean value of 2.50 - 4.00 is accepted and below 2.50 is rejected.

2.4. Validity and Reliability

The instrument (UOLACICAQ) was validated by experts. To ensure the reliability of the instrument, 40 copies 

of the questionnaire were administered to 40 academic staff for trial testing. The subjects used in the trial 

testing were outside the study area and therefore were not included in the main study. Data collected were 

subjected to the Cronbach Alpha method. The internal consistency estimate for the instrument was calcu-

lated to be 0.93. The value was judged high enough to give confidence about the reliability of the instru-

ment. The researchers and two research assistants administered the questionnaire to lecturers face-to-face. 
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2.5. Data Analysis

The data generated through the research instrument was analyzed using SPSS version 23.00 to conduct the 

statistical analysis. We first tested the normality of the data generated using Kolmogorov-Smirnov (K-S) test. 

The tests compared the scores in the sample to a normally distributed set of scores with the same mean and 

standard deviation; the null hypothesis is that sample distribution is normal. Since the p-value of the K-S 

test is greater than 0.05, this means that the frequency distribution corresponds to the normal distribution. 

The data is normally distributed (Table 2).

3. RESULTS
The result in Table 3 shows that the lecturers accepted using the identified online learning applications in 

items 1, 2, 3, 4, 7, 11 and 13 in their teaching since they have a mean greater than the criterion mean of 2.5. 

However, items 5, 6, 8, 9, 10, 12, 14, and 15 were not being used to a large extent by the lecturers in instruc-

tional delivery since they have means below the criterion mean of 2.5. The cluster mean of 2.46 shows that 

the lecturers use these online learning facilities to a low extent for instructional delivery in their institutions.

TABLE 3. Descriptive statistics of Lecturers’ Use of Online Learning Applications in Classroom Instruction

S/N Item Statement Mean SD

1. I use Google to search for learning materials online 3.16 0.81

2. I send/share information to students using email 2.89 0.87

3. I use Moodle to teach/share instructional material with students 2.63 1.02

4. I use Google classroom to teach/share instructional material with students 2.81 1.02

5. I use Canvas to teach/share instructional material with students 2.20 1.05

6. I use Microsoft Team to teach/share material with students 2.11 0.91

7. I use Zoom in delivering lectures 3.11 1.12

8. I use Google Meet in delivering lectures 2.01 0.88

9. I use Cisco Webinar in delivering lectures 1.76 0.67

10. I use Open Educational Resources (OERs) such as OER Common and Khan Academy to teach 1.89 1.08

11. I use Google docs for collaborative learning 2.56 1.02

12. I use Google slide for effective lesson delivery 1.93 0.97

13. I use WhatsApp to teach/share instructional material with students 3.49 0.91

14. I use Telegram Channel to teach/share material with students 2.26 0.97

15. I use Facebook groups in teaching my students 2.11 1.07

CLUSTER MEAN 2.46

Note. N = 152

TABLE 2. Normality Test

Test Statistics Statistics p.Value

Kolmogorov-Smirnov test 0.08 0.782

This analysis involves the use of descriptive and 

inferential statistics [mean and standard deviation, 

t-test]. This analysis technique was chosen because 

this study evaluated the extent lecturers use infor-

mation technologies in classroom instruction and 

assessment in post Covid-19 pandemic in Nigeria.
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TABLE 4. Independent t-test analysis of lecturers’ use of online learning application in classroom instruction

Gender N Mean SD df t-cal Sig. (2-tailed)

Male 88 2.53 0.69 150 1.071 0.286

Female 64 2.42 0.46

The analysis in Table 4 shows that male lecturers had a slightly higher mean rating (2.53) as compared 

with their female counterparts (2.42). The result also shows that t(152-2) = 1.071, p = 0.286 was obtained in 

terms of lectures’ use of online learning applications in classroom instruction based on gender. The p-value 

is greater than the level of significance of 0.05. The null hypothesis is retained, meaning that gender does not 

significantly influence lecturers’ use of online learning applications in instructional delivery.

The result in Table 5 shows that the lecturers accepted item statements 19, 21 and 24; which means that 

they have been using those identified online learning applications for assessment purposes since they have 

means above 2.50. However, item statements 16, 17, 18, 20, 22, 23 25 and 26 were rejected since their mean 

ratings fall below the criterion mean of 2.50. This means that the lecturers were not using these identified 

online learning applications for assessment purposes in their colleges. The cluster means of 2.15 shows that 

overall, there is a low extent of lecturers’ use of online learning applications for assessment purposes in 

their respective Colleges of education.

TABLE 5. Descriptive statistics of Lecturers’ Use of Online Learning Applications in Classroom Assessment

S/N Item Statement Mean SD

16 I use online learning management systems such as Moodle and Google Classroom to administer tests and 
assignments

2.01 0.75

17 I use online learning management systems such as Moodle and Google Classroom to mark/grade tests 
and assignments

1.95 1.07

18 I use Google forms in designing and administering quizzes/assignment 2.13 1.01

19 Most of my assignments are submitted via e-mail 2.84 0.88

20 I use Google sheet to process students’ scores 1.55 1.15

21 My students’ assessment records are stored in Google Drive 2.50 1.08

22 I use online learning management systems such as Moodle, Google Classroom, or Microsoft Teams to give 
feedback that improves students learning 

2.15 1.24

23 Most of my assessments are scored automatically using the online learning applications 1.68 1.08

24 I use the WhatsApp application to share and receive assignments from student 2.63 1.09

25 I use Telegram Channel to share and receive assignments from students 1.95 0.89

26 I use Messaging applications such as WhatsApp, Telegram, Facebook, etcetera to publish students’ results 2.21 0.95

CLUSTER MEAN 2.15

Note. N = 152

TABLE 6. Independent t-test Analysis of Lecturers’ Uses of Online Learning Applications 
in Continuous Assessment by Gender

Gender N Mean SD df t-cal Sig. (2-tailed)

Male 88 2.91 0.67 150 4.239 .000

Female 64 2.48 0.56
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Table 6 shows that male lecturers had a higher mean rating (2.91) as compared with their female coun-

terparts (2.48). The result also indicates that t(152-2) = 4.239, p = 0.000 (2-tailed) was obtained. The p-value 

is less than the 0.05 level of significance set for decision making. Thus, the null hypothesis is rejected, this 

means that gender significantly influenced lecturers’ level of usage of online learning applications for con-

tinuous assessment.

4. DISCUSSION 
The study considered the use of online learning applications for instructional delivery and assessment pur-

poses in higher institutions of learning that stimulates a new atmosphere where lecturers could utilize these 

facilities to promote learning. The findings revealed that lecturers use WhatsApp to teach/share instruc-

tional material with students; use Google to search for learning materials online; use Zoom in delivering 

lectures; send/share information to students using email; use Moodle to teach/share instructional material 

with students; use Google classroom to teach/share instructional material with students, and use Google 

docs for collaborative learning. However, it was found that there was low extent of use of Canvas to teach/

share instructional material with students; use of Microsoft Team to teach/share material with students; use 

of Google Meet in delivering lectures; use of Cisco Webinar in delivering lectures; use of Open Educational 

Resources (OERs) such as OER Common and Khan Academy to teach; use of Google slides for effective les-

son delivery; use Telegram Channel to teach/share material with students, and use of Telegram Channel 

to teach/share material with students which all have their mean ratings below criterion benchmark of 2.5. 

Lecturers to a low extent use these online learning applications for classroom instructions. This result is 

surprising because these institutions are teachers’ training institutions where these facilities should be used 

adequately for classroom instructions but it was not the case. Also, considering the global disruption as a 

result of COVID-19, which has pushed most institutions around the world to adopt the online learning plat-

forms for their instructional delivery (Adedoyin, & Soykan, 2020; Agormedah et al., 2020), it was expected 

that Nigerian teachers training institutions (Colleges of Educations) should have been a leader in adoption 

and usage of these platforms among the Nigerian higher institutions of learning. The plausible reason for 

this could be institutional issues such as lack of motivation for lecturers who adopted this technology for 

classroom instruction; electricity or lack of adequate training for lecturers to use these platforms for class-

room instructions. The report of (Sánchez-Caballé et al., 2019) collaborates with the present study finding. 

The authors states that students make limited use of technology in learning, they are very predisposed to 

integrate it in their work. The result of this study aligns with that of Yushau and Nannim (2020) who found 

out that lecturers’ level of utilizing ICT resources for teaching purposes is low. This result also agreed with 

Aworanti (2016) who found that there was low utilization of ICT facilities for classroom instruction. How-

ever, it disagrees with Olokooba and Abdulsalam (2017) that found a higher extent of utilization of ICT in 

classroom instruction among teachers. The result also differs with the report of (Villares, & Sánchez, 2022) 

who discovered a high degree of acceptance of these media in arts education, a great variety of uses, and 

commitment towards lifelong learning.

Lecturers’gender does not significantly influence’ use of online learning applications in instructional 

delivery. Male and female lecturers did not differ in their opinions on the use of online learning applica-
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tions for instructional delivery in colleges of education. This result strengthens the report of Onwuagboke 

and Singh (2016) who revealed no significant gender influence in ICT usage in instructional delivery. Sim-

ilarly, the result of Yushau and Nannim (2020) found no significant gender difference in the use of ICT in 

teaching. However, it disagrees with the report of Umar (2010) and Adekeye (2008) which shows that a 

significant difference existed. Male lecturers were found to use ICT facilities most as compared to their 

female counterparts (Mahdi, & Al-Dera, 2013). The present study findings contradict the study of Rodrigo 

et al. (2018) where women plan and get more out of study time, provide an intrinsic motivation for learn-

ing, have a marked preference for doing work and study with other colleagues, discuss doubts and ask for 

help from both peers and teachers.

Lecturers have been using online learning applications for submission of assignments via e-mail; stor-

age of students’ assessment records via the Google drive, and also use WhatsApp application to share and 

receive assignments from students. These items all have means above the benchmark. However, it was 

also found that the use of online learning management systems such as Moodle and Google Classroom to 

administer tests and assignments; use of online learning management systems such as Moodle and Goog-

le Classroom to mark/grade tests and assignments; use of Google forms in designing and administering 

quizzes/assignments; use of Google sheet in processing students’ scores; use of online learning manage-

ment systems such as Moodle, Google Classroom, or Microsoft Teams to give feedback that improves stu-

dents learning; the automatic scoring of assessments; use Telegram channel/group to shared and receive 

assignments from students; use Messaging application such as WhatsApp, Telegram, Facebook, etcetera 

to publish students results were being used by the lecturers to a low extent. This finding is consistent with 

the result of Jotia and Matlale (2011) who found a low extent of utilization of ICT in classroom assessment. 

The study disagrees with Ojerinde (2009) who found that lecturers were using ICT for classroom assess-

ment in their institutions.

The result further revealed that male and female lecturers are significantly different in terms of using 

online learning applications for classroom assessment. This result agrees with the findings of Umar (2010) 

and Adekeye (2008) however, it disagrees with Salman et al. (2013) who found that gender does not influ-

ence lecturers’ use of digital technologies in classroom assessment. The authors attributed these findings to 

factors such as enabling environment for the usage of ICT in the institution or individual factors such as lack 

of will to use the ICT facilities for classroom instructions. The results obtained with the research could be 

useful to improve the training of lecturers in online learning applications utilization in instructional delivery 

and assessment purposes in high institutions of learning. 

5. CONCLUSIONS
The result shows low utilization of online learning applications in the classroom for instructional delivery by 

lecturers in Nigeria. Male and female lecturers do not differ in terms of the extent to which they use online 

learning applications while delivering instructions in the classroom. The result of this study also revealed 

that lecturers utilize online learning applications in the process of classroom assessment to a high extent. 

Male lecturers significantly utilize online learning platforms in the process of assessment more than female 

lecturers. This result means that more effort is required by lecturers with respect to adopting online learning 
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platforms in the process of instructional delivery and assessment within the classroom environment since 

it is indispensable in the world of academics and considering the global disruption caused by the COV-

ID-19 pandemic. Based on the findings, it was recommended amongst others that stakeholders in education 

should ensure adequate training for lecturers on how to use these platforms for instructions and assess-

ment. This could be done quarterly. The online learning platforms should be made accessible to lecturers 

by providing them with all the required licenses.

5.1 Limitations and future lines of research

Lecturer characteristics may limit the result of the study. Some lecturers can be more effective and dedi-

cated in the use of online learning applications than others. This could influence the outcome of this study, 

and as such a limitation to the findings of the study. Also, the study data relied on questionnaire which 

are self-report instruments, capable of generating subjective response. Thus, findings of this study may 

be further verified using interviews, open-ended questions and focused group discussions. We noted the 

inability to conduct a confirmatory validity of the two dimensions of the instrument (exploratory analysis 

and confirmatory analysis). On this note, other researchers should investigate further using exploratory and 

confirmatory factor analysis in exploring online learning applications in instructional delivery and class-

room assessment among postgraduate lecturers and students. The generalizability of the findings of this 

study may be limited due to the sample size. Thus, the researchers suggested that future researchers can 

replicate the study and employ large sample size. With these limitations, the generalization of these findings 

should be done with caution. It was only moderating influence of gender of participants that was deter-

mined among several demographic variables. The moderating effects of demographic variables like age, 

qualifications, school type, ethnicity, and state of origin were not determined. Given these limitations, we 

encourage future studies to consider the demographic variables moderating the lecturers online learning 

applications in classroom instruction and assessment. A replication of this study on a wider geographical 

area to include students in Secondary schools and Universities.
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RESUMEN

Saber utilizar con criterio las nuevas tecnologías es el principal reto que tenemos los docentes del siglo XXI para formar es-
tudiantes comprometidos a nivel social. La base fundamental para conseguirlo radica en “enseñar a pensar bien”. En este 
sentido, el modelo VESS – Vida Equilibrada con Sentido y Sabiduría”, busca crear en el aula una cultura del pensamiento, 
basada en el uso de rutinas y lenguaje de pensamiento, que fomenten habilidades de pensamiento para así lograr un de-
sarrollo íntegro entre los estudiantes. Este trabajo de investigación cuantitativa se basa en la validación de un cuestionario 
que pone en el foco de atención la metodología del modelo VESS, así como la implicación que tiene Socrative como herra-
mienta de evaluación en el desarrollo de sociedades democráticas. A lo largo de este trabajo se muestran dos estudios —un 
análisis factorial exploratorio y otro confirmatorio—, que nos permiten validar el instrumento creado ad-hoc, mostrando 
como resultados unos índices de bondad de ajuste elevados y una validez y fiabilidad adecuada.

PALABRAS CLAVE Modelo VESS; Socrative; validación; pensamiento crítico.

ABSTRACT
Knowing how to use new technologies judiciously is the main challenge facing teachers in the 21st century in order to 
educate socially committed students. The fundamental basis for achieving this lies in “teaching how to think well”. In this 
sense, the VESS model - Balanced Life with Sense and Wisdom”, seeks to create a culture of thinking in the classroom, 
based on the use of routines and language of thought, which foster thinking skills in order to achieve an integral devel-
opment among students. This quantitative research work is based on the validation of a questionnaire that focuses on 
the methodology of the VESS model, as well as the implication of Socrative as an evaluation tool in the development of 
democratic societies. Two studies —an exploratory and a confirmatory factor analysis— are shown throughout this work, 
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1. PLANTEAMIENTO DEL PROBLEMA
Actualmente vivimos en un mundo digitalizado, en el que, de hecho, las nuevas generaciones —Generación Z—, 

se denominan “nativos digitales”. Sin embargo, hoy en día existe, irónicamente, una escasa alfabetización 

digital por parte tanto de los docentes como de los discentes, poniendo en entredicho el desarrollo de algu-

nas habilidades relacionadas con el pensamiento. 

Por este motivo, en este artículo se pone de manifiesto una metodología innovadora que aboga por el 

pensamiento divergente, creativo, crítico y visual, que tenga en cuenta desde un punto de vista neuroedu-

cativo todos los aspectos influyentes en el proceso de enseñanza-aprendizaje de un estudiante del siglo 

XXI. Esas habilidades que alcanzar no solo tienen que ver con el uso de las Tecnologías de la Información y 

la Comunicación, sino con dotar al discente de habilidades genéricas para la vida. Enseñar al alumnado a 

saber ser, hacer y estar. 

2. FUNDAMENTACIÓN TEÓRICA

2.1. La innovación para la inclusión educativa

Esta apuesta por la innovación metodológica, no se entiende si no va de la mano de la inclusión educativa. 

Así, atendiendo a la idea de Monge-López y Gómez-Hernández (2022), la innovación educativa, depende, en 

cierto modo, de la calidad del factor humano y de la manera con que se estimule y aprovechen las habilida-

des, destrezas y creatividad de los estudiantes. 

Se entiende por innovación pedagógica una propuesta creativa, que tiene como propósito mejorar las 

competencias en materia educativa y desde la escuela, garantizando el acceso y la permanencia de todos 

los estudiantes en el sistema educativo a través de una enseñanza más proactiva, creativa, colaborativa, que 

implique el pensamiento para afrontar cualquier situación y, que suponga una transformación a nivel social 

(Okoye, et al., 2020; Palacios et al., 2021)

Esa garantía de acceso tiene que ver con la inclusión educativa. Para Ainscow et al. (2006), este concepto 

en el ámbito escolar debía tener tres ingredientes fundamentales:

׵  Presencia: todos los alumnos/as se desarrollan plenamente en su grupo de referencia y están 

contemplados desde un punto de vista educativo. 

׵  Participación: todos los estudiantes, aunque no de la misma forma, participan de las actividades de 

clase de una forma adaptada y respetuosa. 

׵  Progreso de los discentes en el aula: todo el alumnado desarrolla sus potencialidades al máximo. 

which allow us to validate the instrument created ad-hoc, showing as results high goodness-of-fit indexes and adequate 
validity and reliability.

KEYWORDS VESS model; Socrative; validation; critical thinking.
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En este sentido, se observa cómo innovación e inclusión beben la una de la otra. No se puede entender 

la innovación educativa sin que suponga inclusión y viceversa. Y es que esta inclusión, no solamente agluti-

na a la educativa, sino también a la social. 

Asimismo, la innovación educativa y, en este caso el modelo VESS, cuyas siglas significan Vida Equilibra-

da con Sentido y Sabiduría, trata de dar una respuesta novedosa y coherente a la educación, que la defina 

desde los cimientos y traspase a la sociedad, para conseguir de ella, un contexto cada vez más rico, más 

tolerante y demócrata. 

Para ello, aunar diferentes roles y generaciones en el aula, supone un enriquecimiento a nivel cu-

rricular y personal muy potente para tal fin. Por este motivo, el modelo VESS y, en concreto el “Harvard 

Family Research Project”, ponen sobre la mesa los beneficios que supone la participación familiar en el 

ámbito escolar elaborando de forma conjunta una serie de objetivos relativos a las áreas de desarrollo de 

los niños. Esa participación la incluyen las nuevas propuestas pedagógicas como esenciales y es consi-

derada como un aspecto que aporta calidad a la docencia. Además, supone una buena práctica docente 

y un acto democrático entre familia-escuela, en pro de la educación de los estudiantes. (Azpillaga et al., 

2014; Jurado, 2009).

En este sentido, el modelo VESS y Edu1st (2022), que es una organización que promueve la cultura del 

pensamiento, apunta 5 beneficios de la participación familiar en la escuela. Estos son:

׵  Respuesta adaptada a las necesidades del alumnado. Apertura total del centro a toda la comunidad 

educativa para responder a las necesidades de cada alumno/a de forma individualizada y atendiendo 

a la evolución psicoevolutiva y psicopedagógica del estudiante. 

׵  Inclusión de los últimos descubrimientos sobre mente y cerebro en la formación integral de los 

estudiantes. Desde el colegio se apuesta por implementar en la vida de los estudiantes hábitos de 

pensamiento y, se pretende que sean extrapolados en la cotidianidad de sus vidas. Los padres deben 

desde casa trabajar y guiar a sus hijos para conseguir crear en ellos una cultura del pensamiento en 

todos los ámbitos vitales.

׵  Ayudar a los niños a desarrollar su máximo potencial a través del desarrollo socioemocional. Para ello 

es necesario conocer al niño/a y formular objetivos que permitan el desarrollo integral del alumnado, 

teniendo en cuenta las fortalezas y habilidades del estudiante, entre padres y colegio. Es muy 

importante el aspecto emocional, pues será el factor desencadenante en el desarrollo de la capacidad 

de toma de decisiones en el transcurso de la vida de los estudiantes. 

׵  Cambios poderosos más allá de las aulas de clases, involucrando a las familias tanto de forma virtual 

como presencial. En Edu1st se diferencian tres momentos de participación o colaboración familiar: 

fijación de objetivos, conferencia dirigida por los estudiantes e informes de progreso.

׵  Fortalecimiento de las escuelas y participación en el proyecto educativo para lograr una vida 

equilibrada en sus hijos en varios aspectos (físico, emocional, autonomía, seguridad, etc.).

En definitiva, lo que se busca es un desarrollo integral y una educación en el alumnado que se manten-

ga en el tiempo para vivir en el mundo cambiante en que nos situamos, donde intervengan los dos pilares 

fundamentales en la educación de un niño/a (familia-escuela). 
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Asimismo, la Educación para el Desarrollo Sostenible (EDS) juega un papel fundamental para impulsar ac-

ciones formativas para desarrollar competencias, actitudes y aptitudes suficientes que les permita encontrar 

soluciones a los desafíos del mañana, reconociendo y valorando de forma crítica las diferentes realidades del 

mundo (desigualdad, pobreza, contaminación, etc.). Esta Educación para el Desarrollo forma parte del objeti-

vo 4 para el Desarrollo Sostenible, propuesto en la Agenda 2030 (Organización de las Naciones Unidas, 2015).

2.2. El modelo VESS 

Esta agenda tiene, entre otros objetivos, alcanzar el mayor reto educativo relacionado con formar a seres 

humanos que sean “humanos”. Hoy en día estamos rodeados de máquinas, tecnologías capaces de susti-

tuir en numerosas ocasiones a las personas. No obstante, hay un aspecto fundamental que nos diferencian 

de las máquinas: las habilidades blandas. Desarrollar estas habilidades en los primeros años de vida es 

muy importante, pues no debemos quitar el foco de atención en que las personas somos seres sociales por 

naturaleza y, a lo largo de nuestra vida, vamos a conocer y tratar con muchas personas. Tan importante es 

comunicarnos, como empatizar, sentir, lograr habilidades socioemocionales (Zumba-Hidalgo et al., 2021). 

Al hilo de esto, el modelo VESS se muestra muy comprometido con el aprendizaje integral de los alum-

nos, pues apuesta por un aprendizaje adaptado a la época tecnológica en la que vivimos, sin dejar de lado 

esas aptitudes que nos hacen ser en esencia, humanos. 

Por ello, el modelo tiene como objetivo la implantación de la cultura del pensamiento en el aula, ha-

ciendo uso de lo que sabe al respecto la neurociencia en materia educativa: sin emoción, no es posible 

desarrollar las funciones ejecutivas que, a su vez, potencian la cognición (Mora, 2017).

Este modelo supone una innovación a nivel educativo que traspasa al panorama social a través de dife-

rentes metodologías basadas en el uso del pensamiento visible, el pensamiento crítico y creativo.

En definitiva, el modelo trata de implementar la cultura del pensamiento en el aula, de tal forma que este 

siempre sea consciente y útil en el día a día de cualquier persona (Perkins, 2008). No obstante, este pensar no 

puede llevarse a cabo de cualquier forma, sino que debe ser visible, preferiblemente compartido y que poten-

cie una serie de movimientos mentales: razonar con evidencias, construir explicaciones e interpretaciones, 

observar de cerca y describir lo que hay, preguntar y hacer preguntas, capturar el núcleo y crear conclusiones, 

hacer conexiones, considerar diferentes puntos de vista, descubrir la complejidad (Ritchhart, & Perkins, 2008). 

De esta forma, el pensamiento crítico y creativo están servidos. En primer lugar, el pensamiento visible 

facilita el crítico porque mejora la comprensión y la organización de ideas, —además se puede hacer uso 

de las rutinas del pensamiento para ello— (Ritchhart et al., 2014). En segundo lugar, el pensamiento visual 

permite el pensamiento creativo porque la construcción del aprendizaje puede ser entendido y expresado a 

través del lenguaje del pensamiento —de forma verbal o artística— (Tishman, & Perkins, 1997).

2.3. Socrative y la metacognición

En este afán por innovar metodológicamente, entran en juego las nuevas tecnologías y la evaluación. Este 

nuevo estilo evaluativo puede ir de la mano de diferentes aplicaciones dedicadas a tal fin, que hacen uso 

de la imagen y el aprendizaje cooperativo para mejorar su función. Una función, cuya prioridad es la de 
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personalizar y adaptar el proceso de enseñanza-aprendizaje a través de un enfoque globalizador que fo-

menta la construcción de este. En definitiva, el objetivo que persiguen estas herramientas TIC de evaluación 

es mejorar la metacognición y el pensamiento crítico (Santos, & Bastos, 2021).

Entendemos por metacognición —cuya etimología proviene del latín meta y cognoscere—, la capacidad 

reflexiva de los conocimientos adquiridos por uno mismo a través de la cognición teniendo en considera-

ción la “sensibilidad individual” o la emoción para lograr organizar y estructurar el pensamiento (Roque 

Herrera et al., 2018).

Esta definición nos sugiere la necesidad de establecer una serie de estrategias metacognitivas para re-

gular la actuación educativa. En este sentido, García (2011) sostiene que existen tres pasos o procesos fun-

damentales para regular la metacognición:

׵  La planificación efectiva y eficaz.

׵  La adecuación de las metas a través de la motivación.

׵  La evaluación relativa a la adquisición de habilidades o competencias. 

El primer y el segundo requisito, se puede desarrollar a través del modelo VESS y todas las herramientas 

que subyacen de él. Para planificar y organizar las ideas, así como adecuar o adaptar las distintas activi-

dades, podemos hacerlo a través de las rutinas del pensamiento, los hábitos de mente o el lenguaje del 

pensamiento.

Para el último requisito, existen multitud de herramientas TIC evaluativas que permiten medir la adqui-

sición de conocimiento en el alumnado de forma individualizada y también grupal, haciendo uso del juego, 

la imagen y, fomentando así la motivación y la inclusión.

Socrative es una herramienta que permite conocer in situ el resultado de la adquisición de conocimien-

tos. Además, numerosos estudios sitúan esta herramienta como una de las aplicaciones que conlleva más 

motivación entre el alumnado, que fomenta el aprendizaje activo, participativo y la interacción en el aula, 

que permite la evaluación del alumnado y la autoevaluación del docente y que mejora el rendimiento de los 

estudiantes (Ferreira, 2020; Pettit et al., 2015; Seco, & Cardoso, 2015). 

A lo largo de este artículo se muestra la validación de un instrumento junto con los resultados obte-

nidos de los análisis realizados. El instrumento busca conocer la percepción de los estudiantes del Grado 

de Educación Infantil, Primaria y Máster de Educación Inclusiva de la Universidad de Córdoba acerca de la 

influencia del modelo VESS y Socrative a nivel educativo y social. 

3. DISEÑO Y METODOLOGÍA

3.1. Objetivos 

La presente investigación tiene como objetivo principal validar la estructura factorial del denominado Cues-

tionario sobre las expectativas de uso del modelo VESS en su futura labor docente y su aplicabilidad en la 

sociedad para, posteriormente conocer la percepción del alumnado de los Grados de Educación Infantil, 

Primaria y Máster de Educación Inclusiva al respecto. 
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Así la hipótesis principal planteada para este estudio es:

׵  El instrumento formado por las dimensiones “Aportación del modelo VESS en los procesos de 

enseñanza-aprendizaje” y “El modelo VESS como estrategia de interacción social” presentan una 

estructura y consistencia interna adecuadas.

3.2. Participantes

La muestra total del estudio se compone de 231 participantes, seleccionados a través de un muestreo no 

probabilístico por conveniencia ya que estuvo limitada al alumnado de la Facultad de Ciencias de la Educa-

ción de la Universidad de Córdoba donde el director de este estudio impartía docencia en el curso acadé-

mico 2018-2019. 

Las características de la muestra se exponen a continuación, teniendo en cuenta las variables indepen-

dientes que tomamos en consideración: sexo, edad, estudios que cursan los estudiantes y, el tipo de colegio 

donde estudiaron, tanto para el análisis factorial exploratorio (Estudio 1) como confirmatorio (estudio 2) – 

N= 128 Vs N=231-. Los porcentajes están calculados respecto al total de cada estudio.

En la figura 1, se muestra que el primer análisis (AFE), estuvo conformado por 23 hombres (17.97 %), y 

105 mujeres (82.03 %). Sin embargo, el segundo análisis (AFC), se compuso de 44 hombres (19.05 %) y 187 

mujeres (80.95 %).

FIGURA 1. Representación variable sexo en estudio 1 y 2
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En la figura 2, se observa cómo en el estudio 1, existe un 32.81 % (n=42) que tienen entre 17-19 años. En 

ese rango de edad, además, un 5.47 % son hombres y un 27.34 % son mujeres. Las personas de entre 20-22 

constituyen un 39.06 % (n=50) de los cuales un 8.6 % son hombres y un 30.47 % mujeres. Entre 23-25 años 

se contemplan un 17.19 % (n=22) de estudiantes, de los que 1.56 % corresponde al sexo masculino y, un 
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15.63 % al femenino. Las personas mayores de 26 años fueron 10.94 % (n=14), con un 2.34 % y 8.6 %, hombres 

y mujeres, respectivamente. 

En el estudio 2, las personas entre 17-19 son un 32.9 % (n=76), siendo un 7.36 % hombres y un 25.54 % mu-

jeres. En el rango de edad correspondiente a 20-22 años un 6.93 % son hombres y un 30.3 %, mujeres. Entre las 

personas de 23-25 años se encuentran 2.16 % hombres y 17.32 % mujeres. Por último, las personas mayores 

de 26 años ocupan un 10.39 % (n=24), de los que 2.6 % son hombres y 7.8 %, mujeres.

FIGURA 2. Representación variables 
edad y sexo en estudio 1 y 2

FIGURA 3. Representación de la variable 
“estudios que cursan los estudiantes” en estudio 1 y 2

La figura 3 hace referencia a las características 

de los participantes en cuanto a la titulación que 

cursan. Asimismo, en el primer estudio existen 73 

personas (57.03 %) que cursan el Grado de Educa-

ción Infantil, de los cuales 2.34 % son hombres y 

54.69 % mujeres. No obstante, en el estudio dos el 

3.02 % son hombres y el 52.82 % son mujeres res-

pecto al 54.98 % (n=127) del total. 

Los estudiantes del Grado de Educación Prima-

ria en el estudio 1 corresponden al 39.84 % (n=51) – 

15.62 % hombres y 24.22 % mujeres-. En el estudio 2 

hay un 39.39 % (n= 91) de estudiantes de este grado, 

de los que un 15.58 % y un 23.81 % son hombres y 

mujeres, respectivamente. 

Por último, los alumnos que cursan el Máster 

de Educación Inclusiva son notablemente menos. 

En el primer estudio la totalidad de la muestra co-

rresponde a mujeres (3.13 %). En el segundo estudio 

que está conformado por un total de 5.63 % (n=13), 

1.3 % son hombres y 4.34 % mujeres.

Según el tipo de escuela donde estudiaron los 

participantes en el estudio 1 y 2 (figura 4), se ob-

serva que el 78.91 % (n=101), y 73.59 % (n=170), 

estudiaron en un centro público, respectivamente. 

Al colegio concertado fueron el 21.09 % (n=27) y el 

25.11 % (n=58), respectivamente. Además, respecto 

a los centros privados, en la muestra relativa al estu-

dio 1, no hay ninguna representación, pero sí hay un 

1.3 % (n=3) de personas que estudiaron en un cole-

gio privado en el segundo estudio. 

FIGURA 4. Representación variable 
“tipo de escuela” en estudio 1 y 2
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3.3. Instrumento

El cuestionario estuvo compuesto por doce ítems distribuidos en dos dimensiones, que hacían referencia a 

los siguiente:

׵  Aportación del modelo VESS en los procesos de enseñanza-aprendizaje: conformada por siete ítems 

que hacen alusión al modelo VESS como método que permite la libertad personal y social, que fomenta 

los procesos mentales y establece relaciones con el contexto a través del pensamiento visible.

׵  El modelo VESS como estrategia de interacción social: sus ítems tienen que ver con la resolución de 

conflictos, la diversidad social, la autonomía, la intuición y las TIC.

En la tabla 1 se especifican los distintos ítems correspondientes a las dimensiones anteriormente ex-

puestas. 

TABLA 1. Factores del cuestionario con sus correspondientes ítems

Dimensión Ítems M (µ) DT (σ)

Factor 1. Aportación del modelo 
VESS en los procesos de enseñanza- 
aprendizaje.

1. El modelo VESS responde a las necesidades que la 
sociedad demanda actualmente. 4.06 .769

2. El modelo VESS permite el desarrollo personal de 
todos los niños/as. 4.32 .675

4. El modelo VESS fomenta el aprendizaje significativo 
a través del entorno próximo. 4.45 .702

5. El modelo VESS fomenta procesos mentales en el 
alumnado. 4.31 .695

6. El pensamiento visible da sentido al aprendizaje. 4.49 .618

7. El modelo VESS establece numerosas relaciones con 
el contexto del alumnado.

4.36 .670

Factor 2. El modelo VESS como 
estrategia de interacción social

8. El modelo VESS funciona como estrategia en la 
resolución de conflictos.

4.16 .794

9. Tener una composición diversa en los miembros 
del grupo (edad, sexo, formación, experiencias, etc.) 
enriquece la actividad a realizar.

4.44 .731

10. El trabajo cooperativo me ayuda a aprender de 
forma autónoma. 3.94 .974

11. El uso de Socrative es intuitivo. 3.61 .997

12. Socrative permite atender a la diversidad. 3.67 .968

3.4. Procedimiento

Para fabricar el instrumento y proceder a la recogida de datos, previamente se dedicó una parte del tiem-

po al aprendizaje del modelo. En los diferentes grupos de clases, referentes al Grado de Educación Infan-

til, Grado de Educación Primaria y Máster de Educación Inclusiva, se expuso los pilares básicos en los que 

se apoya el modelo, así como la demostración de cómo utilizar junto con el modelo un instrumento de 
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evaluación digital para mejorar la metacognición entre el alumnado. Tras esto, se le pasó a cada estudiante 

el cuestionario que, debieron cumplimentar de forma libre y anónima, valorando así la percepción que te-

nían del modelo VESS y su repercusión a nivel socioeducativo.

Una vez recogida la información derivada de las distintas respuestas obtenidas en los distintos ítems, 

se analizó el contenido de estos. Asimismo, no hubo que normalizar la muestra, pues se comprobó que 

era normal al presentar valores adecuados en la prueba de Kolmogorov-Smirnov (p>0.5) (Byrne, 2012; Ste-

phens, & Spiegel , 2002). 

Además, para conocer el constructo del instrumento se hizo a través del Análisis Factorial Exploratorio 

(AFE) (Ferrando, & Lorenzo-Seva, 2014), con el método de “Implementación Óptima del Análisis Paralelo” 

(Timmerman, &Lorenzo-Seva, 2011), junto con un proceso de extracción de factores comunes “Máxima 

Verosimilitud Robusto” (RML), teniendo en cuenta un criterio de rotación “Promaj”. Después, se analizó la 

consistencia interna del instrumento haciendo uso del paquete estadístico SPSS 25 y el programa Factor 

Analysis (10.8.04).

Para confirmar la estructura obtenida en el AFE, se procedió a realizar el Análisis Factorial Confirmatorio 

(AFC). Con el objetivo de valorar el ajuste del modelo y, una vez comprobado que la muestra en esta ocasión 

seguía siendo normal (K-S, p> 0.5), con el programa AMOS 25, se realizaron diferentes estudios: prueba χ2/

grados de libertad, el índice de bondad de ajuste comparativo (CFI), el índice de ajuste incremental (IFI), el 

índice de ajuste normado (NFI), el índice de Tuker-Lewis (TLI), la raíz del residuo cuadrático promedio (RMR), 

la raíz del residuo cuadrático promedio de aproximación (RMSEA), menor a .08 y el índice de validación cru-

zada esperada (ECVI), siguiendo los criterios de (Hu, & Bentler, 1999).

4. RESULTADOS

Estudio 1: Análisis Factorial Exploratorio

TABLA 2. Matriz de factores rotados (AFE)

Variable F1 F2

V 1 .509

V 2 .382

V 3 .444

V 4 .790

V 5 .481

V 6 .810

V 7 .798

V 8 .688.

V 9 .551

V 10 .984

V 11 .354

V12 .520

Para este estudio se empleó la mitad de la muestra. 

Con el fin de conocer la conformación del instru-

mento, se llevó a cabo un Análisis Factorial Explora-

torio (AFE), obteniendo un índice de Kaiser-Meyer-

Olkin (KMO) de 0.94; test de esfericidad de Barllett 

con p=0.000; y análisis de residuales con RMSR= 

.0379, siendo adecuados para el modelo (Hefetz, & 

Liberman, 2017). 

Los resultados obtenidos mostraron que la va-

rianza total explicada es del 60.73 %. Las comuna-

lidades, por su parte, se situaron entre el .354 en el 

ítem 11 y .984 en el ítem 10, superando todas el .3 

(Martínez, & Sepúlveda,2012), (Ver tabla 2). 
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Estudio 2. Análisis Factorial Confirmatorio

Para confirmar la estructura obtenida en el AFE, se 

procedió a realizar un análisis confirmatorio (AFC). 

Los resultados obtenidos arrojaron que todos los 

ítems presentaban cargas factoriales estandarizadas 

con valores superiores a .4, lo que permitió mante-

ner todas las variables integradas en el cuestionario 

(Figura 5) (Martínez, & Sepúlveda, 2012).

Valorando el ajuste se identificaron los dis-

tintos índices mencionados anteriormente, obte-

niendo los resultados que se muestran a continua-

ción: X2=59.2; df=46; p=.091; X2/df=1.29; CFI=.985; 

IFI=.985; NFI=.938; TLI=.979; RMSEA=.035; ECVI=.640. 

Además, se procedió a realizar el análisis de la 

consistencia interna del instrumento considerando 

tanto el cuestionario en su totalidad, como por di-

mensiones. En este sentido, se evidenció una fiabili-

dad moderada del instrumento, así como alta y baja 

en cada una de las dimensiones, respectivamente. 

(Ver tabla 3).

FIGURA 5. Modelo de 2 factores (AFC)

TABLA 3. Consistencia interna del instrumento entre dimensiones

Dimensión Fiabilidad

Factor 1: Aportación del modelo VESS en los procesos de enseñanza-aprendizaje α = .862 (n=7)

Factor 2: El modelo VESS como estrategia de interacción social α = .632 (n=5)

Total α = .763 (n=12)

También, se llevó a cabo un estudio correlacional de las dos dimensiones del instrumento, utilizando la 

prueba de correlación de Pearson y, obteniéndose los resultados que aparecen en la tabla 4. 

TABLA 4. Correlaciones bivariadas entre dimensiones

DIMENSION1 DIMENSION2

DIMENSION1 Correlación de Pearson 1 .621**

Sig. (bilateral) .000

N 231 231

DIMENSION2 Correlación de Pearson .621** 1

Sig. (bilateral) .000

N 231 231

**. La correlación es significativa en el nivel 0,01 (bilateral).
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Con el propósito de comprobar las relaciones entre los distintos factores del instrumento. Los datos re-

sultantes de la prueba de correlación de Pearson, mostraron una relación moderada entre la dimensión 1 y 

2, referidas a la aportación que hace el modelo VESS en el proceso de E-A y, al modelo VESS como estrategia 

de interacción social, respectivamente (Pérez et al., 2009).

Por último, se llevó a cabo un análisis de regresiones lineales múltiples (Peláez, 2016), utilizando el 

método “por pasos”, para conocer si existe una variable predictora y la relación que esta establece con la 

variable criterio.

TABLA 5. Coeficiente de la recta de regresión para la variable dependiente  
“El modelo VESS como estrategia de interacción social”

               Coeficientesa

Coeficientes no estandarizados Coeficientes estandarizados Estadísticas de colinealidad

Modelo B Error estándar Beta t Sig. Tolerancia VIF

(Constante)  .973 .251 3.869 .000

DIMENSION1 .692 .058 .621 11.984 .000 1.000 1.000

a. Variable dependiente: DIMENSION2  

En la tabla 5 se muestra cómo la primera dimensión relativa a “Aportación del modelo VESS en los pro-

cesos de enseñanza-aprendizaje”, constituye un factor predictor de la segunda dimensión “El modelo VESS 

como estrategia de interacción social” - β= .621, t (.621) = 11.984, p<.01-. Asimismo, la recta de regresión es 

estadísticamente significativa. En este sentido, el valor de R2 ajustado fue de .385, concluyendo que en un 

38.5 %, la interacción social está explicada por la aportación que hace el modelo VESS a los procesos de 

enseñanza-aprendizaje.

5. DISCUSIÓN Y CONCLUSIONES
La validación de este instrumento ha puesto sobre la mesa la necesidad de innovar desde la transformación 

educativa, para conseguir un cambio social real desde la inclusión. 

A lo largo de este artículo se pone en valor la importancia de usar el modelo VESS en el proceso de 

enseñanza-aprendizaje, por numerosos motivos: el principal de ellos es porque responde a las necesidades 

que se demandan en pleno siglo XXI, pues apuesta por el fomento del pensamiento en todas sus vertientes 

para la formación de estudiantes íntegros y comprometidos consigo mismo y con el entorno. Asimismo, 

este estudio muestra que el modelo VESS en el proceso de E-A tiene una gran repercusión tanto en la vida 

escolar, como en la social.

Este modelo se incluye dentro de las metodologías activas y participativas por hacer de los estudiantes 

personas autónomas que aprenden de la interacción social y la experiencia. Gracias a eso, y a la multitud de 

herramientas que proporciona para la adquisición de competencias para el pensamiento y la capacidad de 

resolver cualquier problema de la vida —social, laboral—, este modelo y los docentes innovadores que uti-

lizan este tipo de metodologías pretenden transformar la sociedad, jugando así, en pro del mantenimiento 

democrático y, con ello, la justicia (Chand et al., 2021; Johnson, & Jonhson, 1999). 
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Y es que, este tipo de metodologías son muy necesarias en el mundo actual. Un mundo en que la emo-

ción parece relegada a un segundo plano y la única razón que prima es la tecnológica. Razón condicionada 

por un consumo excesivo de información, que nos lleva a desembocar en una vida líquida, en que las bases 

éticas y la moral ya no conforman el sustento fundamental del individuo, repercutiendo de forma directa en 

la sociedad creada y en la propia democracia. (Han, 2014; Nussbaum, 2010).

En este sentido, se torna fundamental la libertad del pensamiento, haciendo hincapié desde las escue-

las en la necesidad del fomento del pensamiento crítico y creativo. Ruíz et al. (2013) lo plasman así, posicio-

nando a la creatividad, la imaginación y las artes, como un derecho fundamental que los estudiantes deben 

adquirir para ser libres. 

Esta libertad actualmente está muy condicionada con las nuevas tecnologías (TIC). Estamos en un mun-

do globalizado donde la información está al alcance de todos. Por ello, lo que desde las escuelas tenemos 

que fomentar es un perfil de alumnado capaz de seleccionar toda la información que le llega siendo capaces 

de sacar sus propias conclusiones, porque “la libertad de la imaginación ilimitada no puede ser privilegio 

exclusivo de los artistas profesionales, sino que debe formar parte de todas las actividades docentes que se 

adentran en territorios desconocidos” (Martínez-Usarralde, & Álvarez Domínguez, 2021, p. 98).

Para ello, es fundamental implementar en el aula la cultura del pensar y, sobre todo, del pensar bien. 

Así, el modelo VESS se apoya en diferentes herramientas: rutinas del pensamiento, hábitos de mente, len-

guaje del pensamiento, etcétera. Todo ello, respaldado en el pensamiento visible (Perkins, & Tishman, 2011; 

Ritchhart et al., 2014; Ryan, 2014).

Asimismo, en este estudio se corrobora la importancia de las Tecnologías de la Información y la Co-

municación, como una herramienta muy útil para fomentar ese pensamiento y esa libertad individual en 

el aula desde lo colectivo. Socrative en este caso, supone una herramienta que permite la evaluación y au-

toevaluación de los contenidos del aula. Además, cuenta con la ayuda de imágenes que motivan, acercan, 

adaptan y facilitan el aprendizaje entre los estudiantes y, así lo perciben los estudiantes de la Universidad 

de Córdoba.

Y es que utilizar adecuadamente la imagen produce en el estudiantado mayor nivel de retención, con 

respecto a aquellos contenidos que solamente han sido verbalizados e, incluso, estimula la producción 

oral (Wiater, 2016). Haciendo alusión a Umberto Eco (1968), la imagen se ha convertido, y con la llegada de 

las nuevas tecnologías aún más, en un medio que debemos aprovechar para conducir la educación de una 

sociedad. Todo eso, no hace más que apoyar las evidencias neurocognitivas del aprendizaje que ya existen 

(Perry et al., 2018). 

En este sentido, Usán-Supervía y Murillo-Lorente (2021), sostienen que las tecnologías emergentes su-

ponen un impacto en la enseñanza y en la “investigación creativa” en materia educativa, siendo necesaria, 

por un lado, la creación de nuevas competencias profesionales y, por otro lado, que la innovación docente 

apueste por metodologías activas como el modelo VESS, basado en el pensamiento y el aprendizaje cola-

borativo, visual, crítico y creativo.

En este punto, cabe asumir que el panorama social y pedagógico ha cambiado sustancialmente y, eso 

hace que el currículum también lo haya hecho, no solo en las herramientas pedagógicas que se utilizan, 
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sino en la prioridad competencial y de habilidades que hay hoy en día en la sociedad y en las escuelas con 

respecto a años anteriores (Bautista-Vallejo, y Hernández-Carrera, 2020). Los futuros docentes, a la vista de 

los datos, también son conscientes de ello, y así se plasma en este estudio.

Así, tal y como dice Meirieu (2022), debemos como docentes, evitar caer en la “antipedagogía” y pro-

curar ser “hiperpedagogos”, es decir, personas que buscan espacios escolares de tranquilidad, dinámicos, 

“de resistencia”, elaborando materiales y situaciones que jueguen en pro de la atención y la motivación del 

discente, donde el alumno construya su identidad y haga uso de su libertad, sin entorpecer la construcción 

del bien común.

Todo esto, no hace más que poner en relevancia la necesidad de formar a personas autónomas capaces 

de desenvolverse y tomar decisiones con sentido en la sociedad. Para ello, es necesario el desarrollo de 

diferentes procesos cognitivos (Ortega-Ruipérez, 2020).

No obstante, esa toma de decisiones no siempre se establece de forma unilateral, pues somos seres 

sociales y vivimos en una red social llamada mundo, donde los unos dependemos de los otros. De ahí la 

importancia de trabajar desde edades tempranas la cooperación y colaboración para ser capaces de solu-

cionar cualquier conflicto que surja a nivel escolar y social desde una óptica asertiva. 

Así, a través del modelo VESS, se trabaja en el alumnado multitud de factores basados en la neurocien-

cia y, en concreto en la neuroeducación, que hoy en día son fundamentales para llevar una praxis educativa 

adecuada. Por un lado, se encuentra el desarrollo cognitivo y metacognitivo del estudiante desde un punto 

de vista inclusivo y atendiendo a la diversidad (Menéndez, & Gámez, 2019), a través de herramientas que 

guían y fomentan el pensamiento. Por otro lado, el uso de las nuevas tecnologías para la evaluación, autoe-

valuación y construcción del conocimiento de forma individual o grupal, promoviendo habilidades sociales 

y emocionales que a largo plazo transforman a la sociedad. 
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ABSTRACT

This study, carried out within the design-based research framework, aimed to create a digital environment for students 
with learning problems to read better. The social constructivist approach was used in this study, which generally focuses on 
the assumption that reading is an active, interactive, dynamic, and social language skill. The instructional content, built on 
a learning management system, was developed in line with this strategy. Focus on the problem, understand the problem, 
define the design goals, outline the solution, create the solution, and test the solution stages. This results in effective and 
efficient digital teaching material that students with learning problems can use in their reading processes. The study clearly 
showed the development process of digital material, as well as a deep theoretical discussion.

KEYWORDS Reading research; technology integration; constructivism; learning.

RESUMEN
Este estudio, llevado a cabo dentro del marco de investigación basado en el diseño, tuvo como objetivo crear un entorno 
digital para que los estudiantes con dificultades de aprendizaje lean mejor. En este estudio se utilizó el enfoque construc-
tivista social, que generalmente se centra en la suposición de que la lectura es una habilidad lingüística activa, interactiva, 
dinámica y social. El contenido instructivo, basado en un sistema de gestión del aprendizaje, se desarrolló de acuerdo con 
esta estrategia. Concéntrese en el problema, comprenda el problema, defina los objetivos de diseño, describa la solución, 
cree la solución y pruebe las etapas de la solución. Esto da como resultado un material didáctico digital eficaz y eficiente 
que los estudiantes con dificultades de aprendizaje pueden utilizar en sus procesos de lectura. El estudio mostró claramen-
te el proceso de elaboración del material digital, así como una profunda discusión teórica.

PALABRAS CLAVE Investigación en lectura; integración de tecnología; constructivismo; aprendizaje.

Esta obra está bajo licencia internacional Creative Commons Reconocimiento-NoComercial-CompartirIgual 4.0.

1. INTRODUCTION
Our urge to communicate gives the human being a very different dimension from other living things (Boyd, 

2009). Communication is established through our excellent language skills. Reading, a language skill in-

volves the conversion of symbols printed on a surface into words and the resulting understanding in simple 

terms. Reading is the most straightforward and least expensive approach to acquiring knowledge because 

it can assist in understanding the basics of more complex information (Hashemi, 2021). Reading 
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comprehension can be considered as the purpose of reading. Reading comprehension is a process that in-

cludes some complex processes such as word reading, vocabulary, and reading fluency and is affected by 

the reader’s ability to perform reading tasks (Hasan et al., 2018; Reis et al., 2020; Soto et al., 2019). If we 

cannot understand what we are reading, the reading process is meaningless. By reading, we decipher the 

text’s concepts, events, and relationships and try to reach the meaning. The reading process engages the 

reader with a complex thinking process (Rastegar et al., 2017). The primary purpose of reading is to create 

and derive meaning from written text, this meaning-making action should be interactive, strategic, and 

adaptive. Reading is a social process and should not be considered separate from society, people and inter-

action. According to the constructivist approach, which focuses on sociability, reading can be considered a 

dynamic, active, and constructive process. The reading process has different meanings for each reader, di-

rectly related to the reader’s characteristics (e.g., prior knowledge, worldview, value, belief, attitude, moti-

vation, language ability). In addition, factors such as the type of text and contextual factors affect the mean-

ing created (Alton-Lee et al., 2012). In a constructivist approach, the reader associates their schemas with 

new information while producing meaning and developing their hypotheses (Bruner, 1966). Reciprocal 

Teaching Strategy (RTS), which is based on the social constructivist approach and focuses on understanding 

the text, was determined as the focus of this study. The development of knowledge through social interac-

tion (Vygotsky, 1978) is the focus of RTS. If the reading processes of the readers are supported by interaction, 

an increase in reading performance is observed (Lim et al., 2021). RTS is a learning community whose partic-

ipants share interactive roles that include learning interactions (Alemu, 2020). RTS is the social constructivist 

counterpart of the processes involved in taking and structuring meaning in the text. RTS, which overlaps 

with the social constructivist approach, has a structure supporting mental development (Esfendahad, 2010). 

In social constructivist understanding, peer support is a critical place in the learning process, and there is an 

effort to find meaning together with the peer (Ardiansyah, & Ujihanti, 2018). Peer support refers to helping 

each other in processes ranging from familiar tasks within an activity to the most difficult ones (Vygotsky, 

1978). Vygotsky’s idea of teaching emphasizes dialogue and the collective construction of knowledge done 

in a social group (Wells, 1999). The teacher or students can control learning in the context of RTS (Zendler, & 

Reile, 2018). The focus should be on the dialogue between the student leader and peers rather than on who 

is in control. RTS follows the constructivist philosophy that students should be encouraged and motivated 

to explore their ideas and seek explanations about complex concepts from friends or teachers without hes-

itation or embarrassment (Sumarmo, 2013). RTS has also been recognized for building student capacity in 

key competencies: thinking; use of language, symbols, and text; self-management; relating to and partici-

pating in, and contributing to others (Alton-Lee et al., 2012). In the case of RTS, the emphasis is on coopera-

tive learning rather than independent learning. Students are taught to help each other. In this strategy, stu-

dents work together as peer partners, each acting as a “doer” and a “guide” in completing the task. Peer 

feedback does not mean that students “grade” each other or score papers. Instead, the aim is for students to 

clarify what is right and wrong (Liu, & Bu, 2016). At the same time, the four stages (predicting, questioning, 

explaining, summarizing) collectively form a guided reading strategy that parallels Vygotsky’s idea of scaf-

folding, defined as various teaching techniques, or learning activities used to progressively advance stu-

dents towards more robust content (Erbil, 2020). RTS is an inquiry-based teaching strategy created by Pal-

incsar and Brown (1984) to help students improve their reading comprehension skills (Pilonieta, & Medina, 

2009). Teachers often administer RTS as a predetermined set of processes with little knowledge of why 
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strategies work (Barrett, 2003). Therefore, it is concluded that RTS is an outstanding role-playing learning 

strategy proven to improve reading and comprehension. RTS is best described as a conversation between 

teachers and students, in which each participant takes turns acting as the teacher (Munawir et al., 2022). 

The idea behind RTS is that the teacher instructs students on strategies until they are adept enough to shift 

the dialogue from student to student gradually (Clark, 2003). Through this strategy, students explain what 

they have learned to other students and act as a facilitator to become the teacher and help them clarify their 

ideas and activities. This process forces students to put their ideas into words, which helps organization and 

retention (Liu, & Bu, 2016). For the effective implementation of RTS, it is crucial to reveal the experiences, 

cultural knowledge, perspectives, and thinking strategies of the students participating in the process (Al-

ton-Lee et al., 2012). Social dialogues about texts repeated and shared by students support students’ read-

ing comprehension performance (Dole et al., 2016). RTS is a scaffolded discussion technique built on four 

strategies that readers use to grasp the text: guessing, questioning, explaining, and summarizing (Yawisah 

et al., 2017). The more students experience analytical thinking skills for themselves, the more complex their 

learning skills repertoire becomes (Rattanavich, 2017). In addition, the reciprocal teaching strategy is a strat-

egy for understanding a text that involves teachers and students working together to improve their interpre-

tation of the text using four strategies (Oo et al., 2021; Tseng, & Yeh, 2018). RTS reduces students’ position as 

students are fulfilled when they share their feelings, perspectives, and ideas through learning approaches in 

an interactive session. Learning spaces include opportunities to strengthen awareness, notice and observe 

misconceptions, and correct them along the way. The domain of proximal development is crucial for identi-

fying appropriate content and device operations for enhanced learning and performance. These contents 

should be shared on an entirely different level, acceptable to students’ learning ability and level of under-

standing. A framework should be available to encourage and implement feedback to end RTS practices 

(Oczkus, 2003). It is known that the interactions made while applying this strategy improve the students’ 

thinking skills (Wadsworth, 2006). RTS was developed from research on tracking and structuring meaning 

from text. The basis of the strategy is the assumption that knowledge and understanding emerge as a result 

of creative socialization through conversations and negotiations between teachers and students or students 

and students (Pilten, 2016). Students work collaboratively on the text they are working on and try to give 

meaning to it. Based on the dialogue approach, this strategy makes facts and ideas feel comfortable in an 

open conversation process, and a collective learning process is emphasized (Ardiansyah, & Ujihanti, 2018). 

Learning to work is another perspective many see as a collaborative mode that focuses on discursive think-

ing and reasoning (Abu Hatab, 2017).

Many previous studies confirm that RTS is an effective reading strategy that significantly supports 

reading comprehension (Ahmadi, 2016; Cockerill et al., 2022; Dew et al., 2021; Hamdani, 2020; O’Hare 

et al., 2019; Pilten, 2016; Rojabi, 2021; Thurston et al., 2020). In addition, as in RTS, students read better in 

learning processes used by inquiry strategies (Ahmadi et al., 2021; Ariawan, & Winoto, 2021; Brown, & Pyle, 

2021; Bui et al., 2021; Castells et al., 2021; Liu, 2021; Parjan, & Mohamad, 2021; Stuckelman et al., 2022). 

And peer support has been proven by convincing evidence as a strategy to support reading (Chairinkam, 

& Yawiloeng, 2021; Chun, & Cennamo, 2022; Ebrahimi, & Sadighi, 2022; Nguyen, 2022; Taheri, & Nazmi, 

2021; Yawiloeng, 2021; Xu et al., 2022). In addition to peer support, expert/teacher support was also stated 

in the literature as an effective strategy for improving reading performance (Ebrahimi, & Sadighi, 2022; Li, 
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& Zhang, 2022; Taheri, & Nazmi, 2021; Xu et al., 2022). This study focused on the power of social constructiv-

ism to support reading and the social structure of language skills. In the context of this focus, the “Learning 

Disability (LD)” group, which frequently experiences inadequacy in reading skills and where this disability 

is formalized with a diagnosis, has been determined as the target audience. Reading skill is a prerequisite 

for being included in society and existing as an individual, not only in academic life but also in life. For this 

reason, the support of the LD group with social constructivism (based on RTS) and the digital environment 

adaptability of RTS are discussed together. The aim of the study; is the design an SCAFREAD (RTS-based 

e-learning environment) to support the reading performance of students with LD. The research questions 

are as follows:

1. What features of an SCAFREAD will support the reading performance of students with LD?

2. What is the experience of LD students using an SCAFREAD for their reading process?

3. Is there a change in the reading levels of students using SCAFREAD?

2. MATERIAL AND METHOD
2.1. Methodology

2.1.1 Design

Design-based research (DBR), which aims to develop research-based solutions for complex problems in ed-

ucational applications or theories related to learning and teaching processes, is a multi-faceted and mul-

ti-cycle research process (Design-Based Research Collective, 2003; Dolmans, 2019). The most critical distin-

guishing feature of DBR is the iterative nature of its interventions. As iteration occurs, researchers examine 

and rework the intervention using various research methods best suited to the context. Based on collab-

oration between researchers and practitioners, iterative analysis design involves careful and continuous 

evaluation for an iteration to make these process improvements. DBR, which consists of cycles, includes 

continuous improvement in line with the findings obtained from product evaluations. DBR is carried out to 

meet local needs and advance a theoretical agenda to reveal, explore and validate theoretical relationships 

(Barab, & Squire, 2004). The purpose of DBR is to establish a strong link between educational research and 

the natural world (Amiel, & Reeves, 2008). Among the reasons for preferring DBR, it can be stated that con-

textual intervention is at the forefront and the necessity of an effective and collaborative communication 

environment between the researcher and the participants. In the study, Easterday et al. (2014) followed 

the stages of the DBR process: Focus on the problem, understand the problem, define the design goals, 

outline the solution, create the solution and test the solution. The researcher first made a detailed literature 

review on the reading problems of LD students. It was observed that reading skills could be supported by 

providing suitable environments for students with LD. She focused on the social dimension of reading as a 

result of intensive reflection on the best instructional technology intervention to the reading problem. She 

drew attention to the testability of a strategy in social constructivist identity. This strategy was RTS, based 

on the development of reading. The DBR process, therefore, involved developing an SCAFREAD to support 

LD students in their reading process.
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2.1.2. Participants

The participants of this study are researchers (with a Ph.D. in instructional technologies and special edu-

cation and technology studies), the evaluation committee (committee members have work and lectures 

on instructional design, special education, and DBR), and special education teachers and students with LD 

(n=11). Some criteria have been determined for students with LD: 

1. The participant does not have any diagnosis other than LD, 

2. The participant can touch the necessary place on a tablet or touch screen, 

3. The participant can recognize and read the alphabet,

4. The age of 18 A “Family Consent Form” was prepared to be used both in the design-based research 

and in the experimental study, in order for the learning participants to be under the age of 18.

2.1.3. Data collection tool and analysis 

The study’s data consisted of video recordings of students’ and teachers’ experiences using the material, 

unstructured interviews with the evaluation committee, students’ behavior in the e-learning environment 

(log data), and a research diary. The researcher kept a diary throughout the application process. DBR was 

completed in about eight months. All of the qualitative data obtained were analyzed by content analysis. 

First, the data was transcribed. An independent researcher controlled 60 % of the transcript data. The tran-

scribed data were organized, classified, compared, and a theoretical report was made (Cohen et al., 2017). 

Error analysis inventory was used to determine the reading levels of the students. In this inventory, reading 

levels are determined by making use of reading comprehension and reading accuracy. According to the stu-

dent’s score, it is determined whether it is included in the free level, the teaching level or the anxiety level. 

The reading levels of the students were analyzed and reported with descriptive statistics and graphics.

3. RESULTS
3.1. Features of an SCAFREAD

While developing the SCAFREAD, two separate stages were carried out design and improvement. During the 

design phase, design, development, control, application, correction, re-implementation, and evaluation 

processes took place over the content. Depending on the data obtained and the decisions of the evalua-

tion committee, 29 contents were developed when the researcher decided that the design reached the best 

point. A module was produced for all letters of the alphabet. The flow diagram of the e-learning environ-

ment and SCAFREAD modules is shown in Figure 1 (see next page).

A total of 29 modules were produced for 29 letters in the Turkish alphabet in the e-learning environment. 

1 module was added for the letter “a” for the new user to experiment, and an e-learning environment with 

a total of 30 modules was created. The researcher created the e-learning environment in the Articulate Sto-

ryline 360 program. The researcher wrote the stories and checked them with the evaluation committee and 

language experts. The texts to be used in the materials were written in the form of stories, and the length 

of the text and the new words used were discussed with the special education teachers. In order to have 
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standardization in the content and structure of the stories, value education is planned for each story, and it 

was decided that the text’s readability level would be “independent reading.” The readability formula devel-

oped by Çetinkaya (2010), depending on the Turkish language (Readability score = 118.823 – 25.987 x aver-

age word length–0.971x average sentence length), was used to calculate the text readability level. According 

to this formula, 0-34 points range means “problematic” reading, 35-50 points range means “educational,” 51 

and above points mean “independent” reading. All texts used in the content were arranged as “educational 

level” text. The contents of the stories were created from the values of love, respect, justice, benevolence, 

tolerance, empathy, honesty, patience, and hard work. Each module started with a short video introducing 

content keywords and included tips for the prediction activity. The prediction event took place in a forum. 

The original content was conveyed in the form of a presentation and voiced. After the presentation, students 

were directed to an online discussion with simple and inferential questions. The teacher gave feedback to 

the students and interacted actively with them students. After this process was over, students were given an 

assignment. Students presented their assignments by writing or recording their voices. Students were able 

to ask and answer questions to each other while making presentations.

3.2. Students’ reading levels

When the pretest and posttest scores of 11 students from the error analysis inventory were examined, a 

positive change was observed in all but one student. In the pretest, all students had reading performance 

at the anxiety level. 
TABLE 1. Reading scores

Student Pre-test scores Post-test scores

Word recognition Comprehension Reading level Word recognition Comprehension Reading level

ST1 80 % 42 % frustrational 100 % 92 % independent

ST2 90 % 30 % frustrational 99 % 82 % independent

ST3 70 % 22 % frustrational 99 % 87 % independent

ST4 76 % 26 % frustrational 98 % 86 % instructional

ST5 72 % 32 % frustrational 95 % 79 % instructional

ST6 80 % 20 % frustrational 97 % 80 % instructional

ST7 82 % 40 % frustrational 96 % 78 % instructional

ST8 60 % 28 % frustrational 98 % 88 % instructional

ST9 70 % 38 % frustrational 96 % 89 % instructional

ST10 72 % 36 % frustrational 96 % 80 % instructional

ST11 64 % 18 % frustrational 82 % 40 % frustrational

FIGURE 1. Flowchart of SCAFREAD
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After SCAFREAD, 7 of the students were at instructional level, 3 at independent level, and 1 at reading 

level at frustrational level. Comprehension score and word recognition scores were used while calculating 

the reading level. The scores of the students can be examined in the Table 1. The change in students’ word 

recognition scores can be examined in Figure 2, and the change in comprehension scores in Figure 3.

FIGURE 2. Word recognition scores FIGURE 3. Comprehension scores

3.3. Students with LD experience using an SCAFREAD 

During the design process, five primary school students with LD introduced the e-learning environment in-

dividually to the researcher students. When students could use the environment independently, they used 

the sample SCAFREAD module. A typical practice day and time was determined for each student. Each stu-

dent used the tablet module with the same features in similar but separate classroom environments. The 

students made another application due to changes made to the first use of the module. Their experiences 

were recorded with both screen recording and video recording. While the students were using the trial mod-

ule, the environment was active between 28 and 47 minutes. Each student entered the environment and 

study with trial module. Students progressed the activities sequentially. Students typed with the keyboard, 

recorded the sound, and uploaded it to the system in response. Students did not encounter any problems 

while using the e-learning environment. However, two students asked why they should choose only one 

item that appeared in the table of contents. Although two students completed the module, they wanted 

to listen to the lecture again. One student also listened and read his responses to the discussion and the 

feedback he received. Students asked questions, reinforced, confirmed, and criticized each other. It was 

noteworthy that there were comments explaining each other’s answers in the correspondence, where the 

most smiley emoji were sent. They often reinforced each other’s answers with expressions such as “Perfect 

answer” and “Great.” They stated that they agreed with their friends’ answers with expressions such as “I 

think too” and “Exactly.” “No, actually not like that.” They both criticized and shared their ideas. Students 

recorded and posted responses longer than ten words by speaking. They sent short replies either by voice 

or text. One student chose to write down each answer. In the predicting phase, the students made 85 % 

correct predictions. Students who made wrong predictions did not prefer to insist on their predictions. They 

explained why they made that prediction. All students watched the presentation, explaining the content 
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until the end. All of the students gave correct answers to the simple questions at the end of my end. Long 

and explanatory answers supported discussions that started with short answers to inferential questions. 

Students who answered five superficial and three inferential questions sent an average of six posts to each 

question. These posts were audio or textual. While evaluating the answers, the teacher took care to answer 

each answer. He directed the student again, explaining the wrong answers and giving hints. Reinforces cor-

rect answers. Students were given 30 minutes for the assignment given to them students. In the meantime, 

the students completed their homework, receiving support from the video and the responses to the discus-

sions. Students who submitted their assignments gave feedback to each other and received feedback from 

their teachers. All students completed a module with 100 %. In summary, the student’s behaviors in the 

RTS-based learning environment are as described in Table 2.

TABLE 2. Students’ behavior in the trial module

Participant Time investment Posts on simple 
questions

Posts on inferential 
questions

Percentage of accuracy 
of simple questions’ 

responses

Percentage of accuracy 
of inferential questions’ 

responses

ST-1 27 min. 55 sec. 12 10 90 % 80 %

ST-2 39 min. 10 sec. 9 11 100 % 90 %

ST-3  45 min. 23 sec. 16 20 90 % 100 %

ST-4 38 min. 18 sec. 20 24 100 % 100 %

ST-5 43 min. 37 sec. 15 19 100 % 90 %

ST-6 40 min. 29 sec. 12 15 100 % 100 %

ST-7 41 min. 58 sec. 18 25 100 % 100 %

ST-8 23 min. 11 sec. 22 29 90 % 100 %

ST-9 39 min. 13 sec. 30 38 100 % 80 %

ST-10 46 min. 29 sec. 21 29 100 % 90 %

ST-11 40 min. 32 sec. 20 25 90 % 90 %

When Table 1 is examined, it is seen that; students in the trial module at least 27 min. 55 sec., maximum 

46 min. 29 sec. They have had time. They sent a minimum of 9 and a maximum of 30 posts to simple ques-

tions. They sent a minimum of 10 and a maximum of 38 posts to inferential questions. While the accuracy 

rate in simple questions is calculated as a minimum of 90 % and a maximum of 100 %, it was calculated as a 

minimum of 80 % and 100 % in inferential questions.

4. DISCUSSION
The aim of the study; was the design an SCAFREAD to support the reading performance of students with 

LD. It was decided that this aim would be best accomplished within the scope of DBR, and a comprehen-

sive participant group comprised of the researcher, the evaluation committee, special education teachers, 

and students with LD. DBR is conducted to advance a theoretical agenda, to uncover, explore and validate 

theoretical relationships (Barab, & Squire, 2004, p. 5), to provide an opportunity to establish a strong link 
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between educational research and the natural world (Amiel, & Reeves 2008), and to precede contextual 

intervention. It was chosen because DBR was completed in about eight months. The prediction stage was 

where interest and attention were drawn to the content. At this stage, we come across different models and 

strategies produced for learning processes. Arousing curiosity in the student about the learning content or 

process initiates learning by making the student activities. While it is seen that the pre-question process 

before reading the text supports the reading process (Ratmeilia, 2022; Riswanto, 2022; Thohidah et al., 

2021), it was seen that the students’ prediction strategies were not used in the reading process, except for 

RTS. However, it was seen that prediction systems were developed and used in reading processes with ar-

tificial intelligence applications. The questioning phase consisted of an evaluation phase. The content was 

repeated with both simple and inferential questions. This way, students could listen to the content again 

if they wanted. Alternatively, they corrected the wrong or incomplete information with the interactions of 

their peers. They even gave feedback to their peers. It was observed that the reading processes in which 

questioning strategies were used were more effective, and the readers achieved better reading scores (Ah-

madi et al., 2021; Ariawan, & Winoto, 2021; Brown, & Pyle, 2021; Bui et al., 2021; Castells et al., 2021; Liu, 

2021; Parjan, & Mohamad, 2021; Stuckelman et al., 2022). The explanation phase included teacher support. 

The teacher provided feedback on the student’s responses and interactions. In this way, students had the 

opportunity to do it again and again. Enrichment of reading processes with peer support is already a fre-

quently studied context that highly supports reading (Chairinkam, & Yawiloeng, 2021; Chun, & Cennamo, 

2022; Ebrahimi, & Sadighi, 2022; Nguyen, 2022; Taheri, & Nazmi, 2021; Yawiloeng, 2021; Xu et al., 2022). 

Enriching reading processes with teacher support is also an approach that highly supports reading (Ebra-

himi, & Sadighi, 2022; Li, & Zhang, 2022; Taheri, & Nazmi, 2021; Xu et al., 2022). In the summarizing phase, 

each student had the opportunity to share their meaning with their peers and their teacher and was in an 

interactive process. In some studies in the literature, it has been seen that summarizing strategies are a 

practical approach to reading processes and support reading skills (Solikhah, & Sari, 2022; Triana, 2021; 

Zahra et al., 2022). While the students were using the trial module, the environment was active between 28 

and 47 minutes. Each student entered the environment and study with trial module. Students completed 

the activities sequentially. Students typed with the keyboard, recorded the sound, and uploaded it to the 

system in response. Students did not encounter any problems while using the e-learning environment. 

However, two students asked why they should choose only one item that appeared in the table of con-

tents. Although two students completed the module, they wanted to listen to the lecture again. One stu-

dent also listened and read his responses to the discussion and the feedback he received. Students asked 

questions, reinforced, confirmed, and criticized each other. It was noteworthy that there were comments 

explaining each other’s answers in the correspondence, where the most smiley emoji were sent. They often 

reinforced each other’s answers with expressions such as “Perfect answer” and “Great.” They stated that 

they agreed with their friends’ answers with expressions such as “I think too” and “Exactly.” “No, actually 

not like that.” They both criticized and shared their ideas. Students recorded and posted responses longer 

than ten words by speaking. They sent short replies either by voice or text. One student chose to write 

down each answer. When both the literature and the results of the current study were evaluated together, 

some suggestions were produced. It should include interaction with all dimensions of the learning process, 

which should be evaluated from a social constructivist perspective. The important thing is to choose the 
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most consistent approach with the content, the environment, and the target audience, rather than the 

most accurate, most popular, or most up-to-date strategy. It was seen that peer interaction in the reading 

process would support the reader’s reading process. For this reason, the reader should be aware of in-

teracting with their peers whenever they want in the classroom or in digital classrooms. Everyone in the 

learning process should know that he and others are trying to read. Considering the adaptability of social 

constructivist strategies to digital learning environments, we know that many technologies enable this. 

However, what should be considered is not to choose the newest, most expensive, most popular, most 

different technology but to design it with the right strategy and include it in the learning process. Although 

the study was conducted with LD students, it would not be difficult to say that RTS applies to every individ-

ual with reading difficulties.

5. CONCLUSION
As a result, this article started with the observation that while sociocultural learning has become more vis-

ible in recent years; it is still not of necessary importance. Especially after the acceptance of man as a social 

being, we must believe that everything humane can be built on a social basis. Constructivism should not 

be thought of as a middle-range learning theory. The constructivist approach offers the opportunity to ap-

proach education in a holistic, dynamic and as-is-how-it-like way. On the basis of constructivism, interac-

tion, active learner, etc. It is very effective in designing and developing interactive teaching environments 

and materials, since concepts are included. It focuses on meaning, not product. For this reason, the design 

of the environment, interventions and processes in the identity is valuable. In this study, a learning environ-

ment supported by interaction was focused and the development of reading performance and user experi-

ences were examined and reported to be effective.

5.1. Limitations and Recommendations

The study was carried out within the framework of some limitations. It is a limitation that the experimental 

results of the study were carried out with a limited number of participants. However, the main purpose of 

design-based research is not to reach empirical generalizable statistics. However, there is a need to examine 

the effectiveness of similar materials with more participants. More experimental studies can be conducted 

to increase the convincing data that especially the environment and materials in social constructivist iden-

tity are effective. The study was prepared for 29 letters in the Turkish alphabet and for Turkish texts. The re-

alization of studies in different cultures in order to observe the differences arising from language differences 

will also enrich the literature. Collaborations between instructional designers and educators on social con-

structivist environments, materials and processes are very valuable. In this sense, multidisciplinary studies 

will also offer quite holistic perspectives.
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ABSTRACT

The focus of this research is to investigate the relationship between learning flexibility, support services, and students’ 
attitudes toward remote learning programs in Nigeria. A correlational research methodology is used, and 385 individuals 
drawn from a multi-stage sampling technique form the study’s sample. The data collecting tool is a three-section 
questionnaire devised by the researchers. Experts validated the questionnaire, which was then administered once on a 
randomly selected sample to assess the internal consistency. The Cronbach Alpha formula produced values of .74, .77, and 
.78 for the three separate questionnaire constructs. At the .05 level of significance, two research questions were posed, 
and two related null hypotheses were investigated. The collected data is analysed using the Mean, Standard Deviation, 
and Pearson Product Moment Correlation formulas. The findings show that there is a positive relationship between digital 
learning flexibility and students’ attitudes toward distant learning programs (r =.439, Freq=476, p.05). There is also a 
favourable link between technology supports and students’ attitudes toward distant learning programs (r =.339, Freq=476, 
p.05). It is thus recommended, among other things, that providers of distance learning programs guarantee high flexibility 
and quality learner support services to cater to the academic needs of learners with different characteristics, as this would 
improve students’ positive attitudes and increase the enrolment of candidates in distance learning programs.

KEYWORDS Change; Higher Education; Organizational Culture; Technology; Digital; Distance Learning; Student Attitudes.

RESUMEN
El enfoque de este estudio es investigar la relación entre la flexibilidad de aprendizaje, los servicios de apoyo y las actitu-
des de los estudiantes hacia los programas de aprendizaje remoto en Nigeria. Se utiliza una metodología de investigación 
correlacional y se extraen 385 individuos con una técnica de muestreo de etapas múltiples para formar la muestra del 
estudio. La herramienta de recolección de datos es un cuestionario de tres secciones diseñado por los investigadores. Los 
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1. INTRODUCTION
Lagos is a cosmopolitan state with a population of approximately 17 million people (Wright et al., 
2013). With practically all of Nigeria’s telecommunication companies headquartered in Lagos, the 
state is the country’s commercial nerve centre. The state has four universities and additional high-
er education schools, which are insufficient to meet the growing population’s educational needs 
(Vermeulen et al., 2017)transformative leadership (TL. The use of digital technology in education 
has become a major topic (Okposio, 2021). There are several advantages to using digital tech-
nology in higher education institutions, including improved learning quality. It teaches students 
how to use technology and encourages them to be more involved. It also increases the perfor-
mance and motivation of instructors and pupils. In the sphere of e-learning, many networks have 
emerged as the fourth generation (Samsudeen, & Mohamed, 2019).

A learning management system (LMS) is a web-based technology that aids in the develop-
ment, distribution, and evaluation of a particular learning process. LMS is also known as a virtual 
learning environment or a course management system, and it provides more flexible options and 
benefits for both learners and teachers. This system includes software tools and capabilities that 
make it simple to access and manage learning content. LMS is made up of seven separate tools 
that combine diverse features to provide a wholly online approach with little or no need for face-
to-face sessions. The Blackboard learning management system was used by higher education in-
stitutions in Lagos (Edebatu et al., 2019).

This tool is essentially a web-based server application with features such as course administra-
tion, customized open architecture, and scalable design. This research focused on the role of tech-
nological development and digitization in mediating the link between organizational culture and 
student attitudes in higher education institutions. A knowledge vacuum exists because the con-
nection between organizational culture and student attitudes toward technological development 

expertos validaron el cuestionario, que luego se administró una vez en una muestra seleccionada al azar para evaluar 
la consistencia interna. El alfa de Cronbach produjo valores de .74, .77 y .78 para las tres construcciones de cuestionario 
separadas. En el nivel de significación de .05, se plantean dos preguntas de investigación y se investigan dos hipótesis 
nulas relacionadas. Los datos recopilados se analizan utilizando las fórmulas de correlación de producto-momento de 
Pearson, desviación estándar y media. Los hallazgos muestran que existe una relación positiva entre la flexibilidad del 
aprendizaje digital y las actitudes de los estudiantes hacia los programas de aprendizaje a distancia (r =.439, Freq=476, 
p.05). También existe un vínculo favorable entre los apoyos tecnológicos y las actitudes de los estudiantes hacia los 
programas de aprendizaje a distancia (r =.339, Freq=476, p.05). Por lo tanto, se recomienda, entre otras cosas, que los 
proveedores de programas de educación a distancia garanticen servicios de apoyo al estudiante de alta flexibilidad y ca-
lidad para atender las necesidades académicas de los estudiantes con diferentes características, ya que esto mejoraría la 
actitud positiva de los estudiantes y aumentaría la inscripción de candidatos para programas de aprendizaje a distancia.

PALABRAS CLAVE Cambio; Educación Superior; Cultura Organizacional; Tecnología; Digital; Educación a Distancia; Actitu-
des de los estudiantes.
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and digitization has not been addressed. Higher education institutions in Lagos have used digital 
technologies in the educational system to help the universities achieve the Millennium Develop-
ment Goals and the Sustainable Development Goals. Students in Lagos encounter several hurdles 
in gaining access to good instruction via digital technologies. Due to a lack of knowledge and abili-
ties, access to and usage of digital technology devices has been challenging (Çetin et al., 2021). 

2. LITERATURE REVIEW
Universities in Africa have recently begun to integrate technology into their operations. University 
libraries, which hold the intellectual materials of the institutions, are completely involved in this 
evolution (Vermeulen et al., 2017). Digitization in Africa refers to the “conversion of non-digital ma-
terial to digital form” (Okeke et al., 2015, p. 37). Digitization refers to the endeavour to digitize the 
institution’s intellectual property. It is related to the e-services that most libraries are attempting 
to adopt in the digital world (Bourne & Bourne, 2017). Nigeria is the most populous black country, 
with an estimated 200 million inhabitants. As of 2020, Nigeria has 170 universities, 43 of which are 
owned by the federal government, 48 by state governments, and 79 by private persons or orga-
nizations. According to Okoroma (2018), the funding of six university librarian heads to attend a 
workshop by UNESCO spurred the institutions’ early interest in digitalization. The digitization of 
resources is projected to boost a university’s image in the long run. It also contributes to the webo-
metric ranking of universities among the best in the world (Andreoni, & Anzolin, 2019). 

The primary motivations for digitization are to increase access and preservation. It entails 
compiling a database of items such as theses and dissertations, as well as other resources worth 
preserving (Purwanti et al., 2021). Several initiatives have been undertaken to advance the dig-
itization problem in Nigeria. Because digitization is still novel in Nigeria (Muhammad, & Johar, 
2019), most digitization efforts in Africa have historically originated from outside Nigeria. Howev-
er, in today’s knowledge-driven economy, where nations are evaluated based on their information 
power, Nigeria cannot afford to neglect the digitization of its resources. What Nigeria may con-
sider seriously is the establishment of a digitization project in Nigeria by Nigerians to protect its 
resources. The digitization effort is capital demanding, necessitating sophisticated software and 
hardware technologies, highly qualified employees, and other infrastructure such as appropriate 
power supply, which many African nations lack (Ojogiwa, & Qwabe, 2021). According to Asongu 
and Tchamyou (2020), a fundamental difficulty for African digitization initiatives is the availability 
of competent labour. Moreover, Samsudeen and Mohamed (2019) state that the challenges im-
peding digitization in Africa are a lack of competence, legal copyright laws, insufficient financing, 
and organizational infrastructure. Even though Ghavifekr and Rosdy (2015) as well as Jayanthi et 
al. (2007) have advocated for institutional repositories to manage digitization issues, this develop-
ment is disappointing.

The Internet has profoundly transformed the technological and economic environments in 
such a way that quantum jumps in the use of technology for learning are now achievable (Mallya et 
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al., 2019). According to one study, students of any academic background, ethnicity, computer pro-
ficiency, gender, or academic aptitude might learn using the Internet in the same way they would 
through traditional contact (Mohammed et al., 2020). Some experts (Samsudeen, & Mohamed, 
2019) argue that not all present students are digital natives because the majority of their activities 
include the usage of the Internet. 

Many scholars such as Hassan et al. (2019), Li and Yu (2020), and Mutahar et al. (2017) have ex-
plored the aspects that impact students’ academic use of the Internet from various theoretical per-
spectives. The Technology Acceptance Model (TAM) developed by Davis (1986), the Innovation Dif-
fusion Theory developed by Rogers (1962), the Theory of Reasoned Action developed by Fishbein 
and Ajzen (1975), and the Social Influence Theory developed by (Kelman, 1958; 1961) are the most 
prominent theories used to understand users’ acceptance of information systems (IS). To under-
stand students’ attitudes and behavioural intentions toward accepting Internet usage for academic 
activities in higher education institutions in Lagos, Nigeria, we need to re-examine Davis’ previously 
developed model (1986) using the following factors: Ease of Use, Perceived Usefulness, Behaviour-
al Intention, and Attitude and Facilitating Condition. Re-examining the paradigm will bring to the 
forefront important questions about the adoption of innovation for education among students.

In theory, this study has focused on what impacts students’ views and behavioural intentions 
regarding using the Internet for learning. Surprisingly, the enabling condition had no statistical-
ly significant impact on students’ attitudes on using the internet for education. According to the 
findings, the usefulness of the Internet was a strong predictor of students’ attitudes and behav-
ioural intention to learn.

2.1. Relevant Theories

The study adopted Unified Theory of Acceptance and Use of Technology (UTAUT) to explain the 
concepts of attitudinal expectancy, relationship expectancy, facilitating conditions, social influ-
ence, and behavioural intention toward adopting technological change and digitization (Samsu-
deen, & Mohamed, 2019). The Motivation Model – ARCS – is employed as a theoretical foundation 
for the motivation in this study. An attitude consists of three components: the affective compo-
nent related to emotions, the behavioural component concerning an individual’s response, and 
the cognitive component involving evaluation (Jain, 2014). The focus of a student’s attitude is on 
their desire to react in a certain way to something. Naturally, a student’s reaction might range from 
positive to negative, or from good to bad (Samsudeen, & Mohamed, 2019). Luhamya et al. (2017) 
aimed to explore organizational culture as it influences public higher education institutions, look-
ing at it through the lens of transformational leadership. This will be beneficial since it fits with the 
dynamism of technological progress and digitization. 

Understanding students’ technology and gadget usage has been an important interest of 
scholars in education.  Numerous theoretical models have been developed to investigate this, but 
their use has mainly declined since the 2003 launch of UTAUT, which investigates Performance 
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Expectancy, Effort Expectancy, Social Influence, and Facilitating Conditions to assess technology 
acceptance (behavioural intention) and utilization. Age, gender, experience, and voluntariness of 
usage all modify these notions (Nicholas-Omoregbe et al., 2017).

The Attention, Relevance, Confidence, and Satisfaction (ARCS) model has been developed 
to investigate and comprehend how to acquire and sustain learner attention during the learning 
process. The ARCS model is based on Tolman and Lewin’s Expectancy-Value Theory, which also 
advocates that attention, relevance, confidence, and satisfaction be taken into account to keep 
learners engaged. The ARCS model provides a structure and tactics for retaining staff and students 
in business and education. The third variable, organizational culture, is based on the two theories 
of UTAUT and ARCS, as both include elements of individuality and collectivism.

2.2. Conceptual Framework

This study is founded on three theories: The Unified Theory of Acceptance and Usage of Tech-
nology (UTAUT); Attention, Relevance, Confidence, and Satisfaction (ARCS) theory of motivation; 
and item response theory of attitude and transformational leadership-organizational culture. 
These three theories will be combined to investigate and comprehend digital technology users’ 
behavioural intents and digital technology utilization at higher education institutions in Lagos.

FIGURE. 1: Research Conceptual Framework

Digitalization 
Acceptance

Organizational 
Culture

Behavioural 
Intentions

Technological 
Change

Motivation to Use

Student Attitude



INNOEDUCA

131Innoeduca. International Journal of Technology and Educational Innovation
Onyekwere, J.C., Enamul Hoquei, K. 

FIGURE. 2: Research Conceptual Framework Showing the Hypothesis and the Research Variables
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The conceptual framework depicted in Figures 1 and 2 above demonstrates how attitude ex-
pectancy, effort expectancy (Digitization Acceptance), social influence (Organization Culture), fa-
cilitating conditions (Attitude to Change), and motivation to use digital technology influence high-
er education institution students’ behavioural intentions and use of digital technology. However, 
according to the conceptual framework of this study, the respondents are students from higher 
education institutions in Lagos, ranging in age from 16 to 40 years old.

It is envisaged that the conceptual framework would aid in determining how the specified 
UTAUT variables and ARCS impact students’ attitudinal intentions to utilize digital technology in 
higher education institutions. The study population’s specific culture and setting add to the re-
search body’s distinctiveness. It is advantageous since, in general, there is still a lack of empirical 
study in which Behavioural Intention is examined as a mediator in the utilization of digital technol-
ogy systems (Hussain et al., 2021; Parra et al., 2021; Samsudeen, & Mohamed, 2019).

3. RESEARCH METHODOLOGY
The study investigates the impact of technological development, namely digitization, on the link 
between organizational culture and students’ attitudes regarding this change. This section dis-
cusses the research strategy, demographic, and sample methods, as well as the instruments used. 
It also discusses how data is prepared for structural equation modelling (SEM-AMOS) analysis.
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3.1. Research Design

Correlational research examines the linkages between technological progress, digitization, corpo-
rate culture, and student attitudes in Lagos, Nigeria. Samples are obtained from the institutions 
that have agreed to participate. The approach is ideal for predicting and assessing the mediator 
effects of Path Analysis. Surveys are a superior form of primary data gathering in social and be-
havioural research in comparison with observation. As a result, a correlational research design is 
most suited to the current investigation. The correlational relationship between variables dictates 
the correlational design approach used to gather data via a structured questionnaire.

3.2. Location of the Study and Population Sampling

This research took place in higher education institutions in Lagos, Nigeria. It is Nigeria’s most pop-
ulous metropolis, with a population of around 17 million people. A critical part of survey research 
is selecting a representative sample. The features of the sample should represent the entire popu-
lation, not just a subset of it. Because of its unique role as a country’s representation, this research 
concentrated on higher education institutions in Lagos, Nigeria. Students from the University of 
Lagos, Lagos State University, Lagos State Polytechnique, Adeniran Ogunsanya College of Educa-
tion, Federal College of Education Technical, Yaba College of Technology, Anchor University, Caleb 
University, and other institutions are the study’s target audiences. Table 1 illustrates the propor-
tions of sampling and the number of students in each stratum.

TABLE 1: Summary of the Proportional Sample Size

Institutions Population Percent Sample size

University of Lagos 87 32.3 54

Lagos State University 94 34.9 58

Yaba college of technology 30 11.2 19

Lagos state polytechnic 29 10.8 18

Anchor University 29 10.8 18

TOTAL 269 100 167

Following the application of proportional 
stratified random sampling, the proportionate 
stratified sampling approach was utilized to 
choose respondents from pre-formed group-
ings or clusters. It should be noted that all 
groups had an equal opportunity to participate 
in this study. Finally, participants were picked 
at random from each of Lagos’ higher educa-
tion institutions; the researcher physically vis-
ited each school and delivered the questions 
after gaining consent from all participants. 

3.3. Instrumentation

In this study, data was be collected using a questionnaire. The researcher perceived this tool as the 
appropriate tool for data collection because it can be distributed to a large number of respondents 
at the same and is relatively cheap and quick, which also allows the generalization of results to the 
larger population, according to Aldhafeeri and Khan (2016). 

The questionnaire comprises five sections: A, B, C, D, and E. Section A consists of the respond-
ents’ demographic information such as age, specialization, region, the frequency of using the lat-
est technology, and devices primarily used to access new technology. Section B comprised factors 
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influencing the utilization of digital technology; these factors consist of five sub-sections, namely 
(i) Technological Change (TC), (ii) Digitization Acceptance (DA), (iii) Organizational Culture (OC), 
(iv) Attitude to Change (AC), and (v) Mediating Variable in the use of new technology (MVNT) based 
on ARCS model. Section C is related to attitudes toward the usage of digital technological change 
as a mediator (DTC), while Section D is about the utilization of new technology. The latter consists 
of two sub-sections: Section 1 about level of further technology use (Volume) and Section 2 about 
level of new technology utilization (Frequency). Section (E) concerns the effect of organisational 
culture on students’ attitudes. The composition of the questionnaire is presented in Table 2.

TABLE 2: Composition of the Questionnaire

Section Aspect Sources No. Items

A Demographic information 5

B Factors influencing students’ utilization of new technology
Venkatesh et al. (2003)
Kim, & Keller (2010)

60

C Attitude toward the use of digital technological change Venkatesh et al. (2003) 5

D The utilization of new technology Asiri et al. (2012) 19

E Effect of organisational culture on students’ attitude Alas, & Vadi (2006) 5

TOTAL 94

3.3.1. Demographic information

The first section (A) aims to collect background information about students in Higher education 
institutions in Lagos. This section consists of five items: age, specialization, name of institutions, 
new technology usage frequency, and devices used to access the latest technology.

3.3.2. Factors influencing students’ utilization of digital technology

The second section (B) investigates the factors influencing digital technology utilization based on 
UTAUT theory and the ARCS model. This section consists of five Subsections, namely (1) Technology 
Change (TC), (2) Digitization Acceptance (DA), (3) Organizational Culture (OC), (4) Attitude to Change 
(AC), and (5) Mediating Variable in the use of new technology (MVNT). The total number of items in 
section B was 60 items adapted from instruments by Venkatesh et al. (2003) and Kim and Keller (2010). 

TABLE 3: Components of Section B (Factors influencing students’ utilization of digital technology)

Section Factor Sources No. Items

1 Technology Change (TC) Venkatesh et al. (2003) 5

2 Digitization Acceptance (DA) Venkatesh et al. (2003) 6

3 Organizational Culture (OC) Venkatesh et al. (2003) 8

4 Attitude to Change (AC) Venkatesh et al. (2003) 5

5 Mediating Variable in the use of new technology (MVNT) Kim & Keller (2010) 36

TOTAL 60
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3.3.3. Attitude toward the use of digital technological change mediator

The purpose of the third section (C) of this questionnaire is to investigate participants’ perception 
of behavioural intention in using digital technological change and see whether behaviour inten-
tion is a mediator between factors influencing digital technology use and the utilization of new 
technology. This section consists of five items adapted from Venkatesh et al. (2003).

3.3.4. The Utilization of New Technology

The purpose of the fourth section (D) of this questionnaire is conceived to be the frequency and 
volume of digital technology usage by students at the various higher education institutions in La-
gos. This section consists of 19 items distributed into two subsections: Section 1 on Level of digital 
technology usage (Volume) and Section 2 on Level of digital technology utilization (Frequency). 
The description is shown in Table 4.

TABLE 4: Components of Section D (Utilization digital technology)

Section Sources No. Items

1 Level of digital technology usage (Volume) Asiri et al. (2012) 5

2 Level of digital technology utilization (Frequency) Asiri et al. (2012) 14

             TOTAL 19

3.3.5. The Effects of Organisational Culture on Students’ Attitude

The purpose of the last section (E) is to investigate the participants’ perceptions of organization-
al culture’s role and its direct and significant effect on students’ attitudes toward technological 
change and digitization.

3.4. Validity and Reliability 

Validity and reliability are two factors that must be properly verified in a study’s employed instru-
ment. The validity of an instrument relates to how well it measures the material that it was sup-
posed to assess. When the content of an instrument matches the material covered in the subject 
area, it is considered legitimate. The capacity of an instrument to make consistent measurements 
from one set to another is referred to as its dependability. Instrument dependability is the capaci-
ty of an instrument to be consistently interpreted across a variety of scenarios in which a set of in-
dications of the hidden construct is internal consistency. In a structural equation model, reliability 
is defined as the degree of measurement error in the variables that may be used to determine the 
correlation between the items and the construct. A widely accepted rule of thumb for describing 
internal consistency using Cronbach’s alpha is depicted in Table 5.
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TABLE 5:  Recommended Alpha Range 

Alpha range Internal Consistency

Below 0.6 Unacceptable

Between 0.6 and 0.65 Undesirable

Between 0.65 and 0.7 Minimally Acceptable

Between 0.7 and 0.8 Respectable

Between 0.8 and 0.9 Very Good

Above 0.9 Excellent

Source: Cortina (1993)

Cronbach’s Alpha is a reliability coefficient that was utilized in this study to assess the depend-
ability of the obtained data. The internal consistency with unsatisfactory, undesirable, minimally 
acceptable, respectable, very good, and outstanding division has been carried out from below 0.6 
to above 0.9 according to the alpha range. We examined dependability from two perspectives: 
accuracy (the degree of correctness) and unreliability (the degree of inaccuracy). 

3.5. Data Collection

Data collection is an essential component of every research project since it allows the researcher 
to obtain first-hand knowledge for decision-making. The researchers collected data from each in-
stitution sampled using an observation checklist and a Semi-Structured Interview guide. Simul-
taneously, the respondents were given access to the semi-structured interview guide’s questions, 
and their replies were recorded.

3.6. Data Analysis

The data in this study were analysed using descriptive and inferential statistics. The descriptive anal-
ysis was carried out with the help of the Statistical Package for Social Sciences (SPSS) version 22. In 
addition, for the inferential analysis, Analysis of Moment Structures (AMOS) version 22 was used.

3.7. Descriptive Statistics

In this study, descriptive statistical analysis was used to calculate percentages, frequencies, 
means, and standard deviations. To characterize the demographic data and research questions, 
descriptive analysis was used. The Analysis of Moment Structures (AMOS) version 22 was used to 
do Structural Equation Modeling (SEM).

3.8. Structural Equation Modelling

SEM is a statistical approach that combines factor and path analysis to study a sequence of cor-
relations between variables. SEM has various characteristics that set it apart from other statistical 
analysis approaches, such as the ability to estimate a sequence of direct and indirect impacts 
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at the same time. Confirmatory Factor Analysis (CFA), Measurement Model (MM), and Structural 
Model (SM) were used to evaluate SEM. SEM was evaluated in this study using CFA. 

3.9. Confirmatory Factor Analysis (CFA)

Confirmatory Factor Analysis (CFA) is the initial phase in the SEM study and takes into account 
data preparation before the actual SEM analysis. The CFA was designed to specify distinct con-
structs and was used for three main purposes:

i. model fit testing,

ii. convergent validity testing, and

iii. construct reliability testing. 

The model fit test may be used to assess how well the model matches the sample data.

3.9.1.Model fit indices

The fit indices that can be used to measure the model fit include three types.

i. Absolute fit indices directly evaluate how well the stated model reproduces the observed 
data and offer the requisite fitness theory assessment. It is accomplished by referring to 
various generally used index values in SEM, such as Root Mean Square Error Approximation 
(RMSEA), which shows a perfect match when the value of RMSEA is less than 0.08. The 
goodness of fit index (GFI) and the Chi-Square (Chi-sq) are both very sensitive to sample size 
and the number of variables in the model. As a result, its value alone does not adequately 
characterize the model’s fit.

ii. Incremental fit indices quantify the degree of improvement when comparing the 
estimated model to the null model, assuming that all observed variables are uncorrelated. 
The Comparative Fit Index (CFI), which analyses the shift from the target model to the 
independent model and must be larger than 0.9, is widely employed. The Normed Fit Index 
(NFI), Incremental Fit Index (IFI), which may uncover inconsistency and must be more than 
0.9, and Tucker-Lewis Index (TLI), are all useful.

iii. Parsimonious fit measures present Parsimony fit indices to estimate the best model among 
a set of computing models such as Relative Chi-sq (Chi-sq/df).

To increase model fit in this study, elements with factor loading less than 0.60 must be re-
moved (Hooper et al., 2008; Awang, 2014). 

i. Acceptance of technological change CFA. The initial model indicated poor match with one 
component, Actual Use (Volume). The component with factor loadings less than 0.60 was 
eliminated to enhance model fit. Then, the test was conducted again. The model fit showed 
a good fit (CFI ≥ 0.9, IFI ≥0.9, and RMSEA ≤ 0.08) with the retained items. 
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ii. Digital technology CFA. The original model, Actual Use (Frequency), with fourteen 
components, suggested a poor match. The two components with factor loadings of less than 
0.60 were deleted to improve model fit. The test was carried out once again, and the model 
fit showed a good fit with the remaining items where all the indices followed the criteria (CFI 
≥ 0.9, IFI ≥0.9, and RMSEA ≤ 0.08).

3.10. Mediator Variable

When one variable interposes between two variables that are connected to it, the mediating effect 
occurs. A substantial correlation between the mediator variable and the other factors is required. 

In this study, technological transformation and digitization are viewed as model mediator fac-
tors. In route analysis, mediator roles were defined as an indirect prediction or a mediating im-
pact, and all these paths estimate direct and indirect effects between the variables in the model. 
The description of mediating effects is shown in Figure 3.

FIGURE 3: Indirect and Direct Effects of Mediator

In this study, only a direct effect (c) between all independent variables and the factors affect-
ing the utilization of new technology were estimated in an initial model. A second model was then 
calculated by adding the mediator variable to draw the additional paths (a & b) between IV’s and 
DV in the mediating effect by behavioural intention. 

This plays an important part in ensuring consistent internal measurement. In the current in-
vestigation, several factors were assessed to arrive at the same results as statistical analysis. For 
example, the third hypothesis testing sought to identify behavioural intents as a moderator of its 
connection with other key factors in technological development among students in higher educa-
tion institutions. As a consequence of the regression findings, it was discovered that behavioural 
intention has a considerable influence on higher education institutions’ use of digital technology. 
Moreover, it was consequently found to be one of the most prominent factors affecting technology 
change used as the value is estimated at 0.24. Therefore, the behavioural intention positively in-
fluences the utilization of digital technologies and the students’ technicalities and the higher level 
of preferences such as using smartphones, laptops, and other communicative devices to facilitate 
the learning process.
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4. RESULTS 
Research question one: What is the relationship between both learning flexibility and students’ 
attitudes regarding the online distance learning (ODL) program in Nigeria?

TABLE 6: Respondents’ Mean and Standard Deviation on Learning Flexibility 
and Students’ Attitudes Toward Open and Distance Learning

Variable Freq. Mean (X) Standard Deviation (SD) Regression Significance

Digital Learning Flexibility 476 54.31 4.76 .439** 0000

Student’s Attitude 476 52.37 5.65

Table 6 displays the mean and standard deviation of respondents’ responses to questions 
about learning flexibility and students’ attitudes toward open and remote learning. For the two 
builds, the table shows X = 54.31, SD = 4.76 and X = 52.37, SD = 5.65. A similar null hypothesis 
was investigated using Pearson Product Moment Correlation analysis to assess whether the mean 
scores had any meaningful link. According to the hypothesis, there is no significant association 
between learning flexibility and students’ attitudes regarding the ODL program in Lagos State, 
Nigeria. The table demonstrated a statistically significant positive relationship between learning 
flexibility and students’ attitudes regarding open and distance learning (r =.439, Freq=476, p.05). 

Research question two: What is the link between students’ access to support services and their 
perceptions of the ODL program in Nigeria?

TABLE 7: Respondents’ Mean and Standard Deviation on Student Support 
Services, as well as their Attitude Toward Open and Distance Learning

Variable Freq. Mean (X) Standard Deviation (SD) Regression Significance

Technology Supports 476 51.83 4.62 .339** 0000

Student’s Attitude 476 52.37 4.86

Table 7 displays the mean and standard deviation of respondents’ attitudes regarding student 
support services and open and remote learning. For the two builds, the table shows X = 51.83, SD = 
4.62 and X = 52.37, SD = 4.86. A similar null hypothesis was investigated using Pearson Product Mo-
ment Correlation analysis to assess whether the mean scores had any meaningful link. According 
to the hypothesis, there is no statistically significant association between technology support and 
students’ attitudes regarding the ODL program in Lagos State, Nigeria. The table demonstrated a 
statistically significant positive relationship between students’ use of ongoing support and their 
attitudes regarding the ODL program (r =.339, Freq=476, p.05). The hypothesis was not validated, 
meaning that students’ views on enrolling in the program would improve as long as student sup-
port services are present and functioning in ODL. 
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5. DISCUSSION OF FINDINGS 
The findings of research question one, as well as the null hypothesis that is connected to it, demon-
strated that there is a substantial positive relationship between learning flexibility and students’ 
views about ODL programs in Lagos State. According to the findings, when stakeholders focus 
more on making the program more adaptable for learners, students’ opinions toward enrolling 
in ODL programs increase. This may be because learning flexibility allows students to participate 
in online education at their own pace and in their location. This learning approach effectively 
helps a student with greater independence to engage in autonomous learning according to their 
background, talents, and interests. As learning progresses in this manner, students may develop 
a more positive attitude about ODL. The findings are consistent with the findings of Alhih et al. 
(2017), who discovered flexibility in student-content interaction in synchronous mediums such as 
material shared, multiple media tools utilized, and postings during the course. The conclusion is 
further reinforced by Cassidy et al. (2016), who discovered that learning flexibility allows educa-
tors to safely expose children to varied actors, activities, and situations using an established cur-
riculum. The findings of research question two, as well as the null hypothesis that accompanied it, 
suggested that there is a substantial positive relationship between student support services and 
students’ views about ODL programs in Lagos State.

This finding might be explained by the fact that if the ODL program focuses more on develop-
ing student support services, the institution’s overall image will likely improve, and students’ will-
ingness to enrol in the program will also improve. Increased student support services potentially 
result in current ODL students being retained and a greater completion rate. Mayanja et al. (2019) 
found that by introducing learning management systems, web-based apps, registration, and re-
sults viewing, Lagos State University has improved student learning and assistance, ensuring stu-
dents’ happiness and retention in the ODL system. Afify (2018) discovered statistically significant 
differences in the mean scores of the experimental groups, which were supported by timely feed-
back in developing blogging design and production abilities and satisfaction with the distance 
e-learning environment. However, Ain et al. (2016) discovered that the majority of the students 
were unsatisfied with the support system provided to them at institutions of higher learning, re-
sulting in a negative attitude about ODL.

6. CONCLUSION 
Based on the findings reported, we can infer that there is a direct relationship between the flexibil-
ity of learning in the ODL program and students’ views on enrolling in the program at Lagos State, 
Nigeria. Students’ opinions about the ODL program are likely to be positive as long as the pro-
gram stays adaptive through student-content interaction in synchronous and asynchronous me-
diums, the use of multiple media tools, and rapid response through postings during the course. It 
was also demonstrated in Lagos State, Nigeria, that there is a linear relationship between student 
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support services and their attitude toward ODL. This conclusion is based on the fact that support 
services like help and prompt feedback make the ODL program more enjoyable for learners, re-
sulting in a positive attitude toward the program.

7. RECOMMENDATIONS 
The study recommendations based on the results are as follows:

1. To enhance students’ attitudes toward accepting enrolment in ODL, program management, 
in collaboration with program coordinators, should endeavour to make the program more 
flexible to attract more students’ enrolment.

2. To develop a positive attitude toward ODL, program organizers should expand learner 
support services to meet varied learner characteristics and to assist prospective students 
with their inquiries.

3.  Further research into students’ attitudes and perceptions of management in higher 
education institutions should be carried out.
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RESUMEN

La Realidad Aumentada (RA) está cada vez más presente en todos los niveles de nuestro sistema educativo, desde Educa-
ción Infantil hasta la Universidad. Este trabajo analiza la validez y fiabilidad del Cuestionario sobre la influencia de la Reali-
dad Aumentada en la motivación infantil “CIRAMI”, adaptado del “Instructional Materials Motivation Survey IMMS” (Keller, 
2010). Se analiza la atención, la relevancia, la confianza y la satisfacción en los niños de 3 a 6 años tras la utilización en el 
aula de un recurso tecnológico bajo RA. Se emplea la técnica del juicio de expertos, valorando la pertinencia y claridad de 
los diferentes ítems. El análisis de los resultados obtenidos en el proceso de validación del CIRAMI indican que cuenta con 
una adecuada validez de contenido, confiabilidad y validez de constructo. La fiabilidad del cuestionario muestra un índice 
alfa de Cronbach de .77. Debido a la falta de instrumentos que ayuden a medir la motivación del alumnado de educación 
infantil con TIC, se presenta como recurso a emplear en investigaciones de características similares.

PALABRAS CLAVE Realidad aumentada; Tecnología Educativa; Educación Infantil; Motivación; Juicio de expertos; Cuestionario.

ABSTRACT
Augmented Reality (AR) is increasingly present at all levels of our educational system, from Early Childhood Education to 
University. This work analyzes the validity and reliability of the Questionnaire on the influence of Augmented Reality on 
child motivation “CIRAMI”, adapted from the “Instructional Materials Motivation Survey IMMS” (Keller, 2010). Attention, rel-
evance, trust, and satisfaction in children aged 3 to 6 years after using a technological resource under AR in the classroom 
are analyzed. The technique of expert judgment is used, assessing the relevance and clarity of the different items. The 
analysis of the results obtained in the CIRAMI validation process indicates that it has adequate content validity, reliability 
and construct validity. The reliability of the questionnaire shows a Cronbach’s alpha index of .77. Due to the lack of instru-
ments that help to measure the motivation of the child education student with ICT, it is presented as a resource to be used 
in research with similar characteristics.

KEYWORDS Augmented reality; Educational technology; Early Childhood Education; Motivation; Expert judgment; Ques-
tionnaires.
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1. INTRODUCCIÓN
La Realidad Aumentada (RA) es una tecnología que se está incorporando a la práctica educativa de una 

forma habitual. En la actualidad, se empieza a contemplar su uso en la normativa actual y son muchos los 

docentes interesados en el tema que están incorporando esta tecnología en su práctica educativa, debido a 

que es un recurso educativo que aporta numerosos beneficios al proceso de enseñanza aprendizaje. Agua-

ded y Cabero (2014) defienden que hay avances tecnológicos que nos ofrecen una enorme diversidad de po-

sibilidades para crear nuevas escenografías comunicativas para la enseñanza. Para Barroso y Gallego (2017), 

la realidad aumentada facilita una combinación de información digital e información física en tiempo real 

por medio de diferentes soportes tecnológicos, creando con ello una nueva realidad. 

Este uso de RA en la educación infantil puede verse en las numerosas publicaciones sobre esta tecnolo-

gía en nuestro país (España), Latinoamérica, y en el resto del mundo. Hay varios estudios que demuestran 

que los alumnos de educación infantil consiguen resultados positivos en habilidades transversales como la 

colaboración, la comunicación, la atención y la participación activa tras utilizar la RA.

La mayoría de los estudios publicados defienden el efecto de esta tecnología en la motivación de los 

alumnos, afirman que el uso de la RA mejora la motivación de los niños, sin dejar constancia de ello. Por lo 

tanto, y centrándose en el campo específico de las Tecnologías de la Información y la Comunicación (TIC) 

en educación infantil, se han realizado revisiones sistemáticas sobre el uso de la RA en la educación infantil.

De acuerdo con Bethencourt-Aguilar et al. (2021), la integración de la tecnología en el currículo pasa por 

políticas educativas que respalden el desarrollo de la competencia digital del alumnado, así como un uso 

crítico de las TIC. Yelland (2007) afirmó que las formas digitales multimodales de expresión y comunicación 

ofrecen un cambio significativo en nuestra cultura y, por lo tanto, desafíos para los educadores. Los cambios 

en torno al uso de las TIC tienen un profundo impacto en el trabajo de los docentes, como los métodos de 

instrucción, el contenido de la enseñanza y la relación con los niños pequeños, lo que ha generado nuevas 

expectativas sobre su trabajo y sus roles para afrontar y enfrentar los desafíos digitales que conlleva su in-

corporación a la práctica docente. 

Actualmente, nos encontramos en una sociedad cada vez más digital y la escuela tiene una responsa-

bilidad fundamental en el desarrollo de la competencia tecnológica de los estudiantes de todas las etapas 

educativas (Gabarda Méndez et al., 2021).

Los estudios realizados indican que los factores que influyen en la integración de las TIC en las aulas 

pueden ser múltiples y complejos. Algunos de ellos señalan que el uso efectivo de las TIC en la educación 

depende, en gran medida, de la manera en que los docentes lo integran en la enseñanza y el aprendizaje 

(Nikolopoulou, & Gialamas, 2015). De hecho, el papel central de los docentes en el uso de las tecnologías 

apunta a que una razón fundamental por la que éstas no se utilizan y se encuentran poco integradas en las 

aulas está directamente relacionada con las intenciones y capacidades de los docentes para integrarlas, 

más que con la falta o poca dotación tecnológica que posean (Nikolopoulou, & Gialamas, 2010). 

Numerosos estudios destacan los beneficios de la RA con fines educativos, debido a su capacidad para 

captar la atención de los alumnos creando sistemas de aprendizaje en nuevos entornos virtuales tridimen-

sionales e interactivos que permiten a los estudiantes experimentar modelos tangibles de lugares y objetos 
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(García et al., 2010), reforzando el aprendizaje y aumentando la motivación para aprender (Reinoso, 2012). 

Algunas de las ventajas del uso de la realidad aumentada en educación según Terán (2012) son: desarrollo 

de habilidades cognitivas, espaciales, perceptivo motoras y temporales en los estudiantes, indistintamente 

de su edad y nivel académico; reforzamiento de la atención, concentración, memoria inmediata (corto pla-

zo) y memoria mediata (largo plazo) en sus formas visuales y auditivas, así como del razonamiento; activa-

ción de procesos cognitivos de aprendizaje.

La RA trabaja de forma activa y consciente sobre estos procesos, porque permite confirmar, refutar o 

ampliar el conocimiento, generar nuevas ideas, sentimientos u opiniones acerca del mundo; formación de 

actitudes de reflexión al explicar los fenómenos observados o brindar soluciones a problemas específicos; 

suministra un entorno eficaz de comunicación para el trabajo educativo, porque reduce la incertidumbre 

del conocimiento acerca de un objeto; aumenta la actitud positiva de los estudiantes ante el aprendizaje, 

así como su motivación o interés en el tema que se esté abordando, reforzando capacidades y competen-

cias (independencia, iniciativa y principio de la autoactividad o trabajo independiente).  

Para De la Horra (2017), la RA es una herramienta que tiene unas características muy especiales y ofrece 

grandes oportunidades de integración en el ámbito de la educación y la formación. Su flexibilidad, portabi-

lidad y manejo hacen que el usuario se sienta cómodo durante el proceso de aprendizaje.

Según el estudio realizado por la European Commission (2015) denominado “Young children (0-8) and 

digital technology: a qualitative exploratory study across seven countries”, se indica que el dispositivo pre-

ferido por los menores son las tabletas, debido a la multifuncionalidad que ofrecen (citado en Gallardo 

Fernández et al., 2021).

Gracias a la llegada de los dispositivos móviles, la realidad aumentada está más cerca que nunca de los 

usuarios. Sin duda, la RA no es una moda pasajera, sino una herramienta para construir importantes pilares 

educativos.

Con la intención de elaborar un instrumento que sirva para evaluar la motivación de los niños de 3 a 6 

años, se elabora el cuestionario sobre la influencia de la RA en la motivación infantil (CIRAMI), realizando 

una adaptación del instrumento Reduced Instructional Materials Motivation Survey (RIMM) (Loorbach et al., 

2015), que a su vez es una adaptación del Instructional Materials Motivation Survey (IMMS) (Keller, 2010)

El propósito fundamental del estudio consiste en la creación de un instrumento para medir la motiva-

ción tras el uso de Realidad Aumentada, pero que se pueda aplicar tras el uso de cualquier recurso tecnoló-

gico. En esta investigación, el objetivo que se persigue es describir el proceso de diseño y validación de un 

cuestionario ad hoc capaz de analizar la influencia de la Realidad Aumentada en la motivación infantil. Por 

ello, los objetivos específicos planteados para este trabajo pretenden:

O1: Analizar la validez de contenido del instrumento “Cuestionario sobre la influencia de la RA en la 

motivación infantil”.

O2: Examinar la validez de constructo del “Cuestionario sobre la influencia de la RA en la motivación 

infantil”.

03: Estudiar la fiabilidad del “Cuestionario sobre la influencia de la RA en la motivación infantil”.
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2. MATERIAL Y MÉTODO

2.1. Procedimiento

La construcción del cuestionario CIRAMI se basó en la revisión bibliográfica de las investigaciones referentes 

a la RA relacionada con cuestionarios para medir la motivación infantil.

Para la construcción del instrumento de evaluación se ha realizado una minuciosa y extensa búsqueda 

bibliográfica, aunque cabe destacar la escasez de información encontrada, puesto que existen muy pocos 

estudios sobre esta temática y más aún, en relación con la etapa objeto de estudio. Una de las posibles 

razones de esta escasez, podría ser la incapacidad de los niños de esta etapa para cumplimentar los instru-

mentos validados por la comunidad científica puesto que la mayoría de ellos, aún no tienen adquirido el 

dominio de las destrezas de lectoescritura (Blanco, 2017).

Para la redacción de los ítems que componen el cuestionario, se ha seguido un proceso de revisión 

bibliográfica:

1. Revisión de la bibliografía referente a los estudios sobre motivación infantil con sujetos de edades 

comprendidas entre los 3 y los 6 años. 

2. Revisión de la bibliografía referente a estudios sobre la influencia de la realidad aumentada en la 

motivación de los estudiantes.

3. Estudio del cuestionario Instructional Materials Motivation Survey (Cuestionario sobre la motivación 

en materiales didácticos) (IMMS), basado en el Diseño Motivacional ARCS (Atención, Relevancia, 

Confianza y Satisfacción) de Keller (1987) como ejemplo de instrumento para medir la motivación.

El cuestionario Instructional Materials Motivation Survey (IMMS), basado en el modelo ARCS de Keller 

(1987) consta de 35 preguntas, divididas en cuatro dimensiones: Atención, Confianza, Relevancia y 

Satisfacción. 

El modelo de diseño motivacional de ARCS se ha utilizado innumerables veces para diseñar 

instrucciones internacionales que se centran en la atención, relevancia, confianza y satisfacción. (Che, 

2012; Di Serio et al., 2013; Gallego, 2018; Lu, & Ying-Chieh, 2014; Proske et al., 2014; Wei et al., 2015).

4. Estudio del Instrumento Reduced Instructional Materials Motivation Survey (RIMMS), adaptación del 

Instructional Materials Motivation Survey (IMMS), creado en 2015 por los doctores Nicole Loorbach, 

Oscar Peters, Joyce Karreman y Michaël Steehouder (Loorbach et al., 2015). 

En 2015, Loorbach, Peters, Karreman y Steehouder, crearon el Instrumento Reduced Instructional Ma-

terials Motivation Survey (RIMMS), adaptación del instrumento IMMS, pero que cuenta con 12 preguntas.

Tras el análisis de dichos instrumentos, se llegó a la conclusión de que la mejor opción era la realización 

de un nuevo instrumento de evaluación adaptado a nuestra investigación. En primer lugar, se han tenido 
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presentes las características del desarrollo de los niños de 3 a 6 años, y eso implica ciertas características 

definitorias a la hora de elaborar el instrumento. Siguiendo a Blanco (2017), las premisas que se utilizarán 

para la construcción del cuestionario serán:

׵  Brevedad, puesto que la edad de los destinatarios hace necesario utilizar pocos ítems para no 

provocar cansancio.

׵  Sencillez, sobre todo en la aplicación del cuestionario.

׵  Vocabulario cercano al alumno, que sea fácil de comprender y adaptado a la edad y características 

sociales de los participantes.

׵  Preguntas claras y directas, sin negaciones.

׵  Motivador.

2.2. Instrumento

Los ítems del cuestionario responden a las 4 dimensiones de la motivación, siguiendo el Modelo ARCS de 

Keller:

TABLA 1. Ítems del cuestionario y dimensiones Modelo ARCS

Dimensión Ítem Descriptor

A. Atención

A1 Opinión personal sobre la actividad

A2 Sentimientos tras la actividad

A3 Disposición a repetir la actividad

B. Relevancia

B4 Utilización previa de la tecnología utilizada

B5 Opinión personal sobre la tecnología utilizada

B6 Importancia dada a la actividad

C. Confianza

C7 Opinión personal sobre su aprendizaje

C8 Opinión personal sobre la influencia de la tecnología en su aprendizaje

C9 Creencia personal sobre su propia capacidad

D. Satisfacción

D10 Opinión personal sobre la influencia del material en su atención

D11 Opinión personal sobre la presentación del material en su atención

D12 Opinión personal sobre el material audiovisual utilizado

Fuente: elaboración propia

Para analizar la validez de contenido del instrumento se ha seguido la técnica de juicio de expertos. Está 

técnica consiste en solicitar a una serie de personas la demanda de un juicio hacia un objeto, un instrumen-

to, un material de enseñanza, o su opinión respecto a un aspecto concreto (Cabero et al., 2019). 

El juicio de expertos, según Cabero y Llorente (2013) tiene una serie de ventajas, tales como: la calidad 

teórica de las respuestas que obtenemos de las personas, la profundidad de las evaluaciones que nos brindan, 

la facilidad de implementación y la utilización de diferentes estrategias. Así como, reunir información para 

determinar conocimiento sobre contenidos y temas difíciles, complejos y novedosos o poco investigados.
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2.3 Participantes

Los especialistas que han valorado el cuestionario han sido elegidos utilizando un muestreo no probabilís-

tico intencionado, partiendo de que la finalidad no es la representatividad estadística en sí, sino la informa-

ción y la captación de variedad de opiniones sobre el tema en cuestión (Gallego, 2018).

En el presente estudio se tuvieron en cuenta una serie de criterios para la selección de expertos, y se 

seleccionaron aquellos que cumplieran dos o más criterios de los que se exponen a continuación:

1. Tener experiencia en la impartición de asignaturas relacionadas con la utilización educativa de 

diferentes tecnologías en la docencia universitaria.

2. Tener experiencia en la formación del profesorado, relacionada con las TIC.

3. Tener varias publicaciones relacionadas con tecnología educativa, en revistas nacionales e 

internacionales, en los últimos cinco años.

4. Haber colaborado o asistido a alguno de los congresos “Congreso Internacional de Innovación y 

Tecnología en Educación Infantil (CITEI)”.

El número de correos electrónicos que se man-

daron, teniendo en cuenta los criterios referidos an-

teriormente, fueron 20.

De los 20 expertos pre-seleccionados para la 

realización de este juicio de expertos, han sido final-

mente seleccionados 8 expertos en el tema, como 

profesores de tecnología educativa y nuevas tecno-

logías de diferentes universidades de España: Uni-

versidad de Sevilla, Universidad de Cataluña, Uni-

versidad de Málaga.

FIGURA 1. Universidades a las que pertenecen los expertos 

TABLA 2. Características demográficas de los jueces 

Porcentaje

Titulación Doctorado 100

Máster 100

Grado o Licenciatura 100

Diplomatura 60

Trabaja en un centro universitario SÍ 100

NO 0

Docente de tecnología educativa SÍ 80

NO 20

Investigación de tecnología educativa SÍ 100

NO 0

Publicación de tecnología educativa SÍ 100

NO 0
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3. RESULTADOS
Estos expertos han sido contactados mediante vía telemática y se les envió un formulario online de la pla-
taforma de Google Drive, donde a los jueces seleccionados se les solicitó que valoraran la pertinencia y 
claridad de las preguntas, así como una valoración global del cuestionario. Se requirió su opinión en dos 
apartados: uno específico para cada ítem o pregunta, y otro global para el instrumento en su conjunto.

La parte específica se centraba en valorar cada uno de los ítems del cuestionario. Para ello, se le solicitó 
que indicaran su grado de acuerdo o desacuerdo en una escala con 5 alternativas de respuesta, respecto a 
las siguientes afirmaciones:

El ítem o pregunta es pertinente (valoración de la pertinencia del ítem o pregunta para dar respuesta 
a la pregunta de investigación enunciada en la introducción). El ítem o pregunta es claro (valoración de la 
claridad del lenguaje empleado). La valoración de las respuestas es: 1- Totalmente en desacuerdo/ 2- Des-
acuerdo/ 3- Ni de acuerdo ni en desacuerdo/ 4- De acuerdo/ 5- Totalmente de acuerdo.

La parte sintética se centraba en la valoración de aspectos globales del cuestionario: facilidad para con-
testar, orden y extensión.

A continuación, presentamos el cuestionario elaborado para la realización del juicio de expertos, con el 
objetivo de validar el cuestionario CIRAMI, que pretende evaluar la influencia de la RA en la motivación Infantil.

VALIDACIÓN: PARTE ESPECÍFICA

Atendiendo a cada ítem del cuestionario, se señala su grado de acuerdo o desacuerdo respecto a su pertinencia y 

claridad. En la columna de la derecha, se añade cualquier observación o sugerencia que se considere oportuna.

TABLA 3. Validación parte específica cuestionario CIRAMI 

                                                                                                                                                      

ÍTEMS 1 2 3 4 5 1 2 3 4 5

Me ha gustado realizar esta actividad

Me siento satisfecho por el esfuerzo que he hecho en esta actividad

He disfrutado esta actividad tanto que me gustaría volver a hacerla

El contenido de este material está relacionado con cosas que ya sé

El contenido y el material audiovisual en esta lección dan la impresión de que su 
contenido vale la pena conocer 

El contenido de esta lección será útil para mí en el futuro

La buena organización del material me ayudó a estar seguro de que iba a aprender el 
contenido.

Mientras trabajaba en esta lección, yo estaba seguro de que podía aprender el contenido 

Yo estoy seguro de que voy a ser capaz de volver a realizarla. 

La calidad del material en RA me ayudó a mantener la atención 

La forma de organizar la información usando esta tecnología me ayudó a mantener la 
atención 

La variedad de material audiovisual ayudó a mantener mi atención en la lección 

El ítem 
es pertinente

El ítem
es claro

Observaciones 
y sugerencias
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VALIDACIÓN: PARTE SINTÉTICA. Aspectos globales del cuestionario

TABLA 4. Validación parte sintética del cuestionario CIRAMI 

1. Contestar al cuestionario resulta: 2. El orden de las preguntas es: 3. La extensión del cuestionario es:

Muy fácil Muy adecuado Demasiado larga

Fácil Adecuado Larga

De dificultad   media Ni adecuado ni inadecuado Ni larga ni corta

Difícil Inadecuado Corta

Muy difícil Muy inadecuado Demasiado corta

A continuación, se presenta el resultado de las medias obtenidas tanto en el total como en cada uno de 

los ítems del cuestionario.

TABLA 5. Medias obtenidas por cada ítem.

ÍTEM MEDIA DT

1. ¿Te ha gustado realizar esta actividad?
Pertinencia 4.78 0.44

Claridad 4.56 1.33

2. ¿Estás contento/a por haber realizado la actividad?
Pertinencia 4.44 1.33

Claridad 4.56 1.33

3. ¿Quieres volver a realizar la actividad?
Pertinencia 4.67 0.50

Claridad 5.00 0.00

4. ¿Habías utilizado antes esta tecnología?
Pertinencia 4.89 0.33

Claridad 4.22 1.30

5. ¿Te ha gustado usarla?
Pertinencia 4.89 0.33

Claridad 4.67 0.71

6. ¿Crees que la actividad que hemos realizado es importante?
Pertinencia 4.44 0.88

Claridad 4.11 1.17

7. ¿Has aprendido? 
Pertinencia 4.89 0.33

Claridad 4.29 2.06

8. ¿Utilizar este material te ha ayudado a aprender?
Pertinencia 4.67 0.50

Claridad 4.33 1.12

9. ¿Te sientes capaz de volver a realizar la actividad?
Pertinencia 4.67 0.71

Claridad 4.44 1.13

10. ¿El material ha atraído tu atención?
Pertinencia 4.44 0.73

Claridad 3.89 1.27

11. ¿La presentación de la información te ha llamado la atención?
Pertinencia 4.78 0.44

Claridad 4.33 1.12

12. ¿Te ha gustado el material audiovisual?
Pertinencia 4.89 0.33

Claridad 4.11 1.36

General
Pertinencia 4.70 0.57

Claridad 4.38 1.16
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En relación con los datos aportados por los expertos, podemos afirmar que los resultados son abrumado-

res, que los ítems 1 y 5, se consideran totalmente pertinentes y claros. Los ítems 8 y 9 son menos pertinen-

tes, pero siguen siendo claros y el ítem 4 es el menos claro.

En general, el cuestionario es más pertinente que claro.

A continuación, se presenta una selección de sugerencias y mejoras realizadas por el grupo de expertos 

respecto al instrumento:

Experto 1: “Se utilizan palabras o frases como “te sientes capaz”, “tecnología” o “material audiovisual” 

que pueden interferir en la comprensión de la pregunta.”

Experto 2: “Preguntas claras y sencillas, adecuado para los/las alumnas de educación infantil. Seguro 

que serán sorprendentes las respuestas de los niños cuando puedan expresarse verbalmente.”

Experto 3: “El vocabulario ha de ser más cercano y concreto a los niños de 3-6 años.”

Experto 4: “El instrumento que presentas, me parece interesante, aunque teniendo en cuenta la 

población a la que va dirigido, habría que cambiar la forma de presentar esas preguntas a alumnos de 

infantil.”

Experto 5: “Adecuado tratándose de educación infantil.”

Experto 6: “El cuestionario es muy concreto pero la claridad de las preguntas hay que contextualizarlas 

en las actividades que se hagan y no creo que sepan responder “si han aprendido”... habrá que 

preguntarle de una forma más directa.”

Experto 7: “Algunos ítems son complicados de entender para niños de infantil, al menos como están 

formulados.”

Podemos comprobar las valoraciones realizadas por los expertos para la parte sintética del cuestionario:

FIGURA 2. Respuestas para la pregunta 1 de la parte 
sintética del cuestionario

FIGURA 3. Respuestas para la pregunta 2 de la parte 
sintética del cuestionario
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Aunque las puntuaciones del cuestionario han sido buenas, siguiendo la recomendación de los exper-

tos, se han realizado los siguientes cambios: 

a. Revisión de la redacción de todo el cuestionario.

b. Modificación en la formulación de algunos ítems para hacerlos más comprensibles al alumnado del 

segundo ciclo de Educación Infantil.

c. Organización de las preguntas agrupándolas en las diferentes variables de la motivación infantil.

A continuación, presentamos la versión inicial del cuestionario sobre la influencia de la Realidad Au-

mentada en la motivación infantil (CIRAMI), en la tabla.

TABLA 6. Versión inicial del cuestionario (CIRAMI)

Sí
No sabe/ 

No contesta
No 

Me ha gustado realizar esta actividad

Me siento satisfecho por el esfuerzo que he hecho en esta actividad

He disfrutado esta actividad tanto que me gustaría volver a hacerla

El contenido de este material está relacionado con cosas que ya sé

El contenido y el material audiovisual en esta lección dan la impresión de que su contenido vale la 
pena conocer 

El contenido de esta lección será útil para mí en el futuro

La buena organización del material me ayudó a estar seguro de que iba a aprender el contenido.

Mientras trabajaba en esta lección, yo estaba seguro de que podía aprender el contenido 

Yo estoy seguro de que voy a ser capaz de volver a realizarla. 

La calidad del material en RA me ayudó a mantener la atención 

La forma de organizar la información usando esta tecnología me ayudó a mantener la atención 

La variedad de material audiovisual ayudó a mantener mi atención en la lección 

FIGURA 4. Respuestas para la pregunta 3 de la parte sintética del cuestionario
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A continuación, se presenta la versión final del cuestionario CIRAMI, tras el análisis y valoración del jui-

cio de expertos. El análisis de las respuestas de los expertos condicionó la modificación de algunos ítems, 

pues estaban redactados de manera negativa o su lectura no permitía una fácil comprensión para los estu-

diantes de 3 a 6 años. Se han realizado modificaciones en la versión inicial del cuestionario cuando la valo-

ración de varios expertos coincidía en el mismo inconveniente. Aun así, la mayoría de los ítems han resul-

tado adecuados en comprensión para los destinatarios del cuestionario y partiendo del objeto de estudio.

TABLA 7. Versión final cuestionario CIRAMI

Sí
No sabe/ 

No contesta
No 

Me ha gustado realizar esta actividad

Estoy contento por el esfuerzo que he hecho 

Me gustaría volver a hacer la actividad

El contenido de esta actividad ya lo conocía

El material audiovisual me ha gustado

Utilizaré lo que he aprendido en el futuro

Me he sentido seguro durante la actividad

He aprendido a utilizar la herramienta

Estoy seguro de que voy a ser capaz de volver a realizarla. 

Mantuve la atención durante la actividad

La tecnología me ayudó a mantener la atención 

La variedad de material audiovisual me ayudó a mantener mi atención 

4. DISCUSIÓN 
El objetivo de este trabajo se enfoca en la adaptación y validación de un instrumento para evaluar la moti-

vación infantil en el alumnado de segundo ciclo de Educación Infantil, con edades comprendidas entre los 

3 y 6 años, tras el uso de una herramienta tecnológica, como es la Realidad Aumentada.

Al analizar los ítems de los que consta el instrumento, podemos afirmar que todos los elementos del 

instrumento contribuyen adecuadamente al conjunto del cuestionario. Tras la intervención del juicio de 

expertos y su análisis, tanto cuantitativo como cualitativo, podemos afirmar la validez del contenido.

Para llevar a cabo la validación del instrumento, se ha calculado la fiabilidad a través del coeficiente Alfa 

de Cronbach, utilizando el programa IBM SPSS Statistics. 

En definitiva, este instrumento permite analizar la motivación infantil siguiendo el Modelo ARCS de Ke-

ller y analizar su atención, relevancia, confianza y satisfacción. Dando respuesta a varias de las cuestiones 

que nos planteamos al principio de la investigación:

׵  Existe poca investigación sobre el estudio de la motivación en edad infantil, y la que existe se analiza 

de forma muy deficitaria (Blanco, 2017).
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׵  No se han encontrado instrumentos que permitan la evaluación de la motivación en el alumnado del 

segundo ciclo de educación infantil. (Reinoso, 2012; Terán, 2012)

׵  Aunque son muchas las investigaciones que exponen que el uso de RA aumenta o mejora la motivación, 

no existen evidencias empíricas de ello.

5. CONCLUSIONES
Los resultados de este estudio aportan datos para poder evaluar la motivación en el alumnado del segundo 

ciclo de Educación Infantil. La fiabilidad del Cuestionario sobre la influencia de la Realidad Aumentada en 

la motivación infantil se ha calculado mediante el coeficiente alfa de Cronbach de forma global. Los resul-

tados muestran un índice alfa de Cronbach de .77. Se establece que este índice es alto, indicando un alto 

grado de fiabilidad del cuestionario (O’ Dwyer, & Bernauer, 2014).

El análisis de los resultados obtenidos en el proceso de validación del CIRAMI destinado a estudiantes de 

3 a 6 años, indican que cuenta con una adecuada validez de contenido, confiabilidad y validez de constructo.

El análisis comparativo-descriptivo de las valoraciones de los expertos ha permitido constatar que los 

ítems asociados a cada una de las dimensiones del cuestionario son adecuados, pertinentes y relevantes 

para el estudio. No obstante, los resultados individuales de los ítems llevaron a una revisión cualitativa pro-

funda que permitió realizar mejoras en algunas de las preguntas.

Teniendo en cuenta la escasez de instrumentos validados para estudiar las TIC en la etapa de educación 

infantil, consideramos relevante este estudio ya que presenta un instrumento capaz de aportar información 

que dé respuesta al propósito para el que fue diseñado, esto es, conocer la influencia del uso de la Realidad 

Aumentada en la motivación infantil.

Procederemos a mostrar la ficha técnica del cuestionario CIRAMI que describe sus características principales:

׵  Población a la que va dirigida: alumnado del segundo ciclo de Educación Infantil.

׵  Instrumento adaptado del cuestionario Instructional Materials Motivation Survey (IMMS), basado 

en el modelo ARCS de Keller (1987) y del Instrumento RIMMS, adaptación del instrumento IMMS de 

Loorbach et al. (2015)

׵  Utilidad: Valorar la motivación infantil, analizando las dimensiones: atención, relevancia, confianza 

y satisfacción. 

׵  Implementadores: Educadores de Educación Infantil o investigadores.

׵  Contenido: 12 ítems agrupados según las dimensiones del modelo ARCS.

׵  Ventajas: posible aplicación a diferentes estudios empíricos cuantitativos, tratamiento estadístico del 

resultado de los ítems.

5.1. Limitaciones y prospectiva

Algunas de las principales limitaciones de la investigación realizada, han sido que la muestra estudiada es 

reducida y no permite generalizar las afirmaciones que se dan en las conclusiones; ni realizar una validación 
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psicométrica (análisis factorial exploratorio y análisis factorial confirmatorio), la cual se propone como ám-

bito a desarrollar en futuros estudios.

En síntesis, este trabajo proporciona información que puede ser de interés para profesores, profesora-

do en activo y los formadores del profesorado en relación con la influencia de la tecnología en la motivación 

infantil. En futuros trabajos, se podrá utilizar este instrumento con el uso de otras tecnologías como robóti-

ca o realidad virtual. 
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