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Abstract

Innovation in higher education is closely linked to digital transformation and information systems. This 
connection has unlocked numerous possibilities following the implementation of  the Bologna Process in  
university  classrooms.  Such  a  scenario  demands  an  evaluation  that  facilitates  improvements  in  both 
knowledge acquisition and students’ holistic personal development. The study evaluated a sample of  102 
prospective primary education teachers (M = 18.58; SD = 0.84), consisting of  female (n = 70; 68.62%) 
and  male  (n  =  32;  31.37%)  participants.  Data  were  collected  using  various  assessment  instruments 
designed to evaluate motivation, group integration and digital expertise. The analysis revealed significant 
gender differences, alongside a notable increase across all  three evaluated variables. Furthermore, high 
intrinsic motivation was positively associated with greater group integration, higher digital expertise and 
adaptive behavioural patterns. The findings demonstrate the positive impact of  the evaluated project on 
motivation, group integration and digital expertise. They also highlight the effectiveness of  innovative 
programmes  focused  on  creating  teaching  materials  through  Information  and  Communication 
Technology (ICT) resources, thereby equipping prospective teachers with the digital competence required 
for their future professional practice.

Keywords – Innovation, Project, Motivation, Group cohesion, Digital competence. 

To cite this article: 

Castellanos-Vega,  R.,  Usán-Supervía,  P.,  &  Sánchez-García,  J.  (2026).  Impact  of  the  “IALAB 
MAKERS” educational  innovation  project  (formerly  PracTICS UNIZAR)  on  university  students. 
Journal of  Technology and Science Education, 16(2), 576–591. https://doi.org/10.3926/jotse.3261

----------

1. Introduction
Teaching plays a fundamental role in student’s education, carrying significant implications for their overall 
development. Excellent teaching practices and constructive teaching staff-student interactions can make a 
meaningful  difference  in  the  educational  process,  offering  both  personal  and  academic  benefits  for  
students (Antepara, 2022). Throughout their higher education journey, students navigate diverse academic 
and contextual situations where effective teaching can channel their motivation and engagement towards 
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academic tasks. By acting as facilitators of  knowledge and instructional guides, educators help personalise 
learning while building a positive and enriching environment (Varela, 2023).

In recent years, the implementation of  the Bologna Process of  1999 in higher education has driven the 
incorporation of  numerous projects,  programmes and technological  tools  across  various  instruments,  
spurring a methodological transformation in educational practice (Usán & Salavera, 2020). Consequently, 
educational advancement is essential for adapting to a rapidly evolving society and preparing students to 
address the challenges and opportunities of  the 21st century (Velasco, 2023).

In this context, adopting innovative programmes within university settings is paramount. These initiatives 
contribute significantly to bridging digital learning divides among students, thereby ensuring educational 
equity. Furthermore, these programmes promote inclusion and equality, strengthen socio-emotional skills, 
foster autonomy and self-regulation and boost overall academic performance (Torrico et al., 2022).

Likewise, during their university years, students encounter diverse personal and contextual experiences rooted in 
their interpersonal relationships with peers, teaching staff  and other members of  the academic community. 
Navigating  these  interactions  supports  holistic  personal  growth,  drawing  upon  interrelated  psychological 
variables that consolidate their personality throughout youth and adulthood (Coelho & Menezes, 2021).

1.1. Academic Motivation

Academic  motivation  is  one  of  the  most  widely  studied  variables  in  higher  education  research.  It 
represents a cornerstone of  student life, significantly influencing academic performance, enthusiasm for  
learning and overall educational success (Pegalajar-Palomino, 2020). The concept refers to the underlying 
set of  reasons, goals and desires that drive students to engage academically, strive towards educational  
objectives  and persevere  despite  encountering  obstacles  (Morales,  2021).  Its  essential  value  lies  in  its 
function as an internal impetus that prompts students to seek knowledge, participate in class, complete 
assignments and pursue continuous self-improvement. When students are academically motivated, they 
demonstrate  a  heightened  interest  in  learning,  which  fosters  more  effective  and  durable  knowledge 
retention (Hendrie  & Bastacini,  2020).  However,  academic  motivation is  neither  infinite  nor  static;  it 
fluctuates based on variables such as course difficulty, relationships with the teaching staff, exam pressure  
and personal or professional ambitions. Understanding its underlying dynamics and actively nurturing it 
within higher education classrooms is, therefore, essential (Lion & Maggio, 2019).

Self-Determination Theory (SDT) addresses individual volition, proposing that decision-making is guided 
by personal values, goals and three innate psychological needs: autonomy, competence and relatedness 
(Deci & Ryan,  2002).  Motivation plays a  central  role  in this  framework,  which distinguishes between 
intrinsic  motivation  (driven  by  inherent  personal  satisfaction),  extrinsic  motivation  (directed  towards 
external outcomes or rewards) and amotivation (the absence of  personal drive to perform a given task or 
action).

Existing literature links optimal academic motivation to increased academic effort (Nieto et al.,  2021), 
higher task engagement (Cobo-Rendón et al., 2022), greater self-efficacy during task execution (Trujillo & 
Bermúdez,  2020),  adequate  emotional  intelligence  levels  (Salvador,  2021),  enhanced  overall  academic 
well-being (Vitai & Benke, 2021) and reduced university dropout rates (Tomás & Gutiérrez, 2019).

Consequently, academic motivation is a crucial driver of  student engagement and commitment to university 
coursework, fostering an active mindset and a willingness to meet academic demands (Sánchez, 2021).

1.2. Group Cohesion

Another key variable within university student group processes is  team cohesion—an aspect that  has 
gained heightened prominence since the implementation of  the Bologna Process of  1999 in the Spanish 
university system around 2012. Team cohesion strongly emphasises group-based learning competences. It  
refers  to the strength,  connection and mutual  understanding among team members.  When a  team is  
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cohesive, its members collaborate effectively, demonstrate commitment to shared goals and support one 
another.  Consequently,  cohesion  serves  as  a  vital  factor  in  achieving  successful  task  outcomes,  as  it  
enhances information sharing, mutual aid and overall productivity (Paredes & Silva, 2022).

Originally applied within sports psychology, the concept of  group cohesion subsequently expanded to 
organisational and educational contexts (Checa & Bohórquez, 2020; Torralbas & Cabrera, 2019). While 
initially viewed as a unidimensional construct, it is now understood as multidimensional, encompassing 
members’ shared perceptions of  group cohesion (group integration) as well as each member’s personal 
ties to the group (interpersonal attraction). These dimensions address both task-oriented aspects—where 
the group joins forces to accomplish academic objectives—and social aspects aimed at maintaining and 
advancing interpersonal relationships within the team (Checa & Bohórquez, 2020).

Although empirical research on group cohesion within university teams remains relatively limited, existing 
studies point to an unequivocal link between higher academic motivation and elevated cohesion levels 
among  group  members  (Rojas  et  al.,  2019).  Cohesion  also  correlates  positively  with  other 
psychoeducational variables, including self-esteem (Quispe, 2020), social skills and leadership (Paredes & 
Silva, 2022), as well as greater academic engagement and academic happiness (Carhuajulca, 2021).

1.3. Digital Competence

The  emergence  of  new  technologies—particularly  over  the  past  decade—has  significantly  shaped 
contemporary society, which is defined by a multiplicity of  media platforms, technological tools as well as  
varied languages and formats (Cabero et al., 2020).

Within this context, and in accordance with Spain’s organic education law (BOE, 2020), educators’ digital  
competence “involves the safe, healthy, sustainable, critical and responsible use of  digital technologies for 
learning, work, and societal participation, as well as interaction with them”. Consequently, per the Sectoral  
Conference on Education Agreement regarding the certification,  accreditation and recognition of  the 
Digital Competence Framework for Teachers, “a common six-level framework is established for teaching 
staff  to describe the digital competences of  any educator across the different stages of  their professional 
development, regardless of  the subject,  grade level or educational track taught” (National Institute of 
Educational Technologies and Teacher Training, 2025, p. 1).

Against  this  backdrop,  institutions  across  the  educational  and  technological  sectors  have  conducted 
research and implemented projects on integrating Information and Communication Technologies (ICT) 
into higher education, establishing skill-based training pathways for educators’ digital competence (García  
et al.,  2017; González & Dueñas,  2022; Leiva et al.,  2022).  In line with this approach, the innovative 
initiative  “PracTICS”  leverages  digital  tools  to  foster  prospective  teachers’  digital  competences  while 
simultaneously integrating diverse active learning methodologies into classroom practice (Figure 1).

Figure 1. Contents of  the “PracTICS” innovation programme
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Overall,  the  implementation  of  educational  intervention  programmes  is  essential  to  ensure  inclusive,  
high-quality  education.  They address  student  needs  and promote  academic  success  by  enhancing key 
psychological variables involved in personal development, thereby contributing to a more equitable and 
cohesive educational community (Velasco, 2023).

1.4. Educational Innovation Project

The innovation project is grounded in a student-centred approach, where students take an active role in 
constructing their own knowledge. Specifically, the experience is structured around Cooperative Learning 
and Project-Based Learning (PBL) (Goodwing, 2024; Yolnasdi et al., 2025). The goal is for students to 
transition  from  mere  consumers  of  digital  resources  to  critical  creators  through  the  cooperative 
production of  materials. This aligns with Bologna Process guidelines advocating for the acquisition of 
learning  competences  through  group-based  processes  (Uysal,  2025;  Zuhri  &  Afriani,  2025).  This 
methodological  framework  ensures  holistic  training  that  extends  beyond  academics  by  integrating 
psychological,  social  and  technological  dimensions  essential  for  the  personal  growth  of  21st-century 
prospective teachers (Almazroa & Alotaibi, 2023). It was selected because pre-service teacher education 
requires not only a grasp of  developmental stages, but also the ability to communicate and work with  
these core psychological  and educational  concepts using modern digital  tools (Yañez-Sepulveda et  al., 
2024). These cooperatively created educational materials corresponded to each theoretical topic and were 
generated on a weekly or biweekly basis, sequentially connecting theory and practice.

Students  enrolled  in  the  Developmental  Psychology  course  were  organised  into  stable  cooperative 
working groups. The dynamic began with a theoretical lecture at the start of  the week presenting the 
scientific foundations of  the topic (e.g., stages of  cognitive development). Subsequently, during practical 
sessions, each group designed and prototyped a digital product aimed at solving a practical problem or 
serving  as  an  instructional  resource  for  that  specific  content.  During  material  creation,  students 
progressed through three phases: 1) analysis and debate: the group discussed how to translate theoretical 
concepts into a digital instructional format; 2) digital production: using selected tools (Table 1), students 
collaborated synchronously or asynchronously to generate the resource.  For instance,  in the cognitive 
development  module,  groups  utilised  applications  like  Edpuzzle  or  Powtoon  to  create  interactive 
micro-learning modules on developmental stages; 3) evaluation and feedback: each product was submitted 
on a weekly or biweekly basis and evaluated using learning rubrics, enabling students to receive continuous 
feedback on their digital and pedagogical competences prior to final grading.

Finally, innovation was reinforced by the practical applicability of  learning, as several productions were 
developed in collaboration with external educational institutions and centres, providing the activity with a  
real-world and professional context.

As detailed in Table 1, the selection of  digital resources aligns with specific pedagogical objectives across  
each thematic module. Audiovisual and interactive creation tools (such as Edpuzzle, Powtoon or Flip) are  
used to help students synthesise and visually explain complex concepts, including the stages of  cognitive 
development. Graphic design platforms (such as Canva or Genially) are utilised to develop professional 
teaching materials,  while  gamification tools  (such as  Kahoot!,  Quizizz  or  Quizlet)  facilitate  formative 
assessment  and  peer  feedback.  Finally,  content  curation  and  organisation  platforms  (such  as  Padlet, 
Wakelet or Google Sites) enable students to structure the information gathered in each practical module 
both logically and collaboratively.
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Table 1. Contents of  the “PracTICS” Innovation Programme

Accordingly, the primary objective of  this study is to examine the effect of  an educational innovation  
programme on three key variables: academic motivation, group cohesion and digital competence among 
university students. To this end, the following hypotheses were formulated:

a) The “PracTICS” innovation programme will increase prospective teachers’ academic motivation, 
group cohesion and digital competence.

b) There will  be a positive correlation between students’  intrinsic  motivation and their  levels  of 
group cohesion and teaching digital competence.

c) Significant behavioural patterns will emerge, characterised by high levels of  motivation, group 
cohesion and teaching digital competence.

2. Methodology
2.1. Sample

A total of  102 university students participated in the study, comprising female (68%) and male (31%)  
participants. Inclusion criteria required enrolment in Groups 3 and 4 (afternoon shift) and the ability to 
read  and  comprehend  Spanish  fluently  to  ensure  satisfactory  completion  of  the  questionnaires.  No 
exclusion  criteria  were  applied,  as  no  incomplete  questionnaires  were  recorded  and  all  students 
successfully understood and answered the items. The overall response rate was 100% (Table 2).

N %

Gender
Female 70 68.62

Male 32 31.37

Age

18 years 58 56.86

19 years 34 33.33

20 years 6 5.88

21 years 2 1.96

22 years 2 1.96

Table 2. Student gender and age
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2.2. Assessment Instruments

Participant  data  were  collected  through  three  questionnaires  aligned  with  the  study’s  objectives  and 
hypotheses across two time points—pretest and posttest—administered before and after the intervention 
project.

First,  academic  motivation  was  evaluated  using  the  Academic  Motivation  Scale  (Escala  de  Motivación  
Educativa, EME; Núñez et al., 2010), comprising 28 items categorised into three main factors: intrinsic 
motivation,  extrinsic  motivation and amotivation.  Responses  were  recorded on a  5-point  Likert  scale 
ranging from 1 (“Strongly disagree”) to 5 (“Strongly agree”). The original instrument demonstrated good 
internal consistency with a Cronbach’s alpha of  .80, yielding a value of  .81 in the present study.

Second, group cohesion within the seminar groups participating in the project was measured using the 
Group Environment Questionnaire (GEQ; Leo et al., 2015). The scale evaluates four factors: Individual 
Attractions to Group-Task, Individual Attractions to Group-Social, Group Integration-Task and Group 
Integration-Social, reflecting task and social orientations across perceptions of  attraction and integration. 
Items were scored on a 5-point Likert scale from 1 (“Strongly disagree”) to 5 (“Strongly agree”). The  
instrument reported an original Cronbach’s alpha of  .70 (Usán & Salavera, 2018), yielding a value of  .75 in 
our study. 

Third,  university students’  digital  skills  were assessed using the Digital  Competence Questionnaire for 
Future Teachers (Cuestionario de Competencia Digital para Futuros Maestros, CCD; Cabero et al., 2020), which 
consists  of  20  items  distributed  across  five  factors:  technological  literacy,  communication  and 
collaboration,  information  searching  and processing,  digital  citizenship  and creativity  and  innovation. 
Responses were structured on a 5-point Likert scale ranging from 1 (“Strongly disagree”) to 5 (“Strongly 
agree”). The original instrument demonstrated an original Cronbach’s alpha of  .93, whereas a value of  .86 
was obtained in the present study.

2.3. Procedure

Institutional authorisation was obtained from the selected faculty, alongside informed consent from all  
adult students prior to their participation. Data collection was conducted on a completely voluntary basis 
and  in  full  compliance  with  the  ethical  principles  of  the  Declaration  of  Helsinki  (World  Medical 
Association, 2000).  Students were fully informed about the research purpose prior to data collection. 
Questionnaire administration for pretest and posttest measures took place during the first and last class 
sessions of  the second semester, respectively, within students’ regular classrooms using Google Forms.

The study protocol was approved by the OPIICS research group (S46_23R) from the Department of 
Psychology and Sociology at the University of  Zaragoza. Participant anonymity was strictly guaranteed 
across all instruments; data were anonymised using alphanumeric codes to enable matching pretest and 
posttest responses across time points. Students joined the study voluntarily and retained the freedom to 
withdraw at any time without providing justification.

2.4. Data Analysis

First,  descriptive statistics were computed to analyse sample sociodemographics (gender and age) and 
baseline  values  for  academic  motivation,  group  cohesion  and  future  teachers’  digital  competence, 
examining potential  gender  differences.  Bivariate  correlation analyses  were  then conducted among all 
study variables using IBM SPSS Statistics (v. 29.0). Subsequently, paired-samples t-tests were performed to 
compare pretest and posttest mean scores to assess significant changes following the intervention. Finally, 
a cluster analysis was conducted to classify the sample into three meaningful subgroups to identify distinct 
behavioural  patterns.  All  statistical  analyses  were  conducted  at  a  significance  threshold  of  p  ≤  .05,  
corresponding to a 95% confidence interval.
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3. Results
3.1. Descriptive Variables

Overall,  prospective  teachers  displayed,  on  average,  higher  levels  of  (intrinsic)  motivation  and digital 
competence. The amotivation dimension yielded the lowest mean score (Table 3).

Overall,  the research findings revealed notable disparities between female and male students regarding 
academic motivation, whilst group cohesion and digital competence displayed a more balanced profile 
across genders. First, female students reported higher scores on intrinsic motivation dimensions than male 
students, showing a small effect size for “intrinsic motivation – to know” (d = .42). Conversely, male 
students exhibited markedly higher levels of  “extrinsic motivation – external regulation”, with a moderate 
effect size (d = .66). Amotivation levels were slightly higher among male students than female students. 
Second,  group  cohesion  scores  remained  similar  across  both  genders,  although  female  participants 
presented marginally higher values for task-oriented individual attraction (d = .12) and task-oriented group 
integration (d = .33). Finally, university students of  both genders demonstrated highly comparable profiles 
across all dimensions evaluating digital competence.

Total Female Male

Cohen’s dx sd x sd x sd

Academic motivation

1. Intrinsic – to know 4.69 .48 4.76 .45 4.55 .54 .422

2. Intrinsic – towards accomplishment 4.72 .48 4.72 .55 4.71 .26 .023

3. Intrinsic – to experience stimulation 4.75 .36 4.80 .32 4.68 .44 .311

4. Extrinsic – external regulation 4.60 .76 4.25 .96 4.78 .60 -.662

5. Extrinsic – introjected regulation 4.49 .76 4.50 .88 4.51 .39 -.014

6. Extrinsic – identified regulation 4.67 .50 4.68 .54 4.66 .42 .041

7. Amotivation 1.31 .60 1.25 .48 1.38 .73 -.210

Group cohesion 

8. Individual attraction to group – Task 4.71 .51 4.75 .38 4.69 .57 .123

9. Individual attraction to group - Social 4.63 .53 4.62 .59 4.62 .36 .000

10. Group integration - Task 4.65 .49 4.69 .48 4.53 .50 .326

11. Group integration - Social 4.72 .55 4.71 .44 4.72 .60 -.019

Digital competence

12. Technological literacy 4.88 .30 4.81 .19 4.83 .34 -.072

13. Communication and collaboration 4.71 .47 4.72 .49 4.68 .43 .086

14. Information searching and processing 4.80 .31 4.80 .34 4.83 .22 -.104

15. Digital citizenship 4.81 .34 4.82 .33 4.80 .36 .057

16. Creativity and innovation 4.78 .36 4.78 .37 4.76 .34 .056

Table 3. Descriptive variables and gender differences

3.2. Correlational Analysis between Academic Motivation, Group Cohesion and Digital Competence

The correlational analysis among the study variables is presented in Table 4. Notably, intrinsic motivation 
dimensions  showed  strong  positive  correlations  with  all  group  cohesion  factors—particularly  those 
oriented towards task objectives (individual attraction to group-task and group integration-task)—as well 
as  with  most  dimensions  of  digital  competence.  Similarly,  extrinsic  motivation  subscales  correlated 
positively with group cohesion, reflecting the orthogonal nature of  motivation across its intrinsic and 
extrinsic dimensions; however,  extrinsic motivation displayed virtually no significant relationships with 
digital  competence factors.  Amotivation was significantly associated primarily with intrinsic motivation 
components.
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Furthermore, several key findings emerged regarding the relationship between group cohesion and digital  
competence.  Both  task-oriented  individual  attraction  and  task-oriented  group  integration  correlated 
significantly with most digital competence dimensions, following an adaptive functional pattern similar to 
that  observed for intrinsic  motivation.  Conversely,  social-oriented group integration demonstrated the 
weakest  association with  digital  skills.  Finally,  amotivation  was  negatively  associated  with  both  group 
cohesion and digital competence variables, although these inverse relationships did not reach statistical  
significance.

3.3. Pretest and Posttest Analysis of  Academic Motivation, Group Cohesion and Digital Competence

A paired-samples t-test comparing the mean scores across all dimensions of  academic motivation, group 
cohesion and digital competence revealed statistically significant differences from pretest to posttest across 
every  single  dimension  analysed  (Table  5).  These  results  demonstrate  a  significant  post-intervention 
increase in students’ academic motivation types, group cohesion, and digital competence following the 
implementation of  the programme.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1. Intrinsic – to know 1

2. Intrinsic – towards 
accomplishment 

.564** 1

3. Intrinsic – to 
experience stimulation

.710** .393** 1

4. Extrinsic – external 
regulation

.233* .382** .161 1

5. Extrinsic – 
introjected 

.434** .486** .331** .247* 1

6. Extrinsic – identified .578** .550** .475** .413** .605** 1

7. Amotivation -.295** .027 -.253* -.128 -.010 -.384** 1

8. Individual attraction 
to group - Task

.590** .581** .604** .501** .426** .590** -.074 1

9. Individual attraction 
to group - Social

.485** .510** .555** .393** .367** .458** .074 .830** 1

10. Group integration 
– Task

.533** .578** .501** .340** .457** .544** -.042 .684** .541** 1

11. Group integration 
– Social

.436** .578** .496** .366** .485** .580** -.042 .676** .743** .524** 1

12. Technological 
literacy

.460** .279** .480** .073 .249* .154 -.046 .366** .354** .375** .079 1

13. Communication 
and collaboration

.228* .137 .191 -.011 .042 .216* -.094 .008 .111 .031 .181 .365** 1

14. Information 
searching and processing

.308** .327** .255** .159 .078 .202* -.248* .207* .176 .175 .207* .394** .713** 1

15. Digital citizenship .397** .406** .336** .208* .149 .341** -.188 .210* .160 .354** .115 .440** .541** .722** 1

16. Creativity and 
innovation

.318** .299** .422** .072 .023 .140 -.003 .273** .267** .443** -.018 .757** .488** .567** .653**

Table 4. Correlational analysis between academic motivation, group cohesion and digital competence
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PRETEST POSTTEST

Diff. t p CI 95%x sd x sd

1. Intrinsic – to know 3.76 0.68 4.69 0.48 -0.92 -13.598 0.00 [-1.06 / -0.79]

2. Intrinsic – towards accomplishment 3.61 0.89 4.72 0.48 -1.11 -11.192 0.00 [-1.30 / -0.91]

3. Intrinsic – to experience stimulation 3.65 0.70 4.75 0.36 -1.10 -15.018 0.00 [-1.25 / -0.96]

4. Extrinsic – external regulation 3.71 0.83 4.60 0.76 -0.89 -9.691 0.00 [-1.07 / -0.70]

5. Extrinsic – introjected 3.04 1.03 4.49 0.76 -1.44 -13.522 0.00 [-1.65 / -1.23]

6. Extrinsic – identified 3.88 0.67 4.67 0.50 -0.79 -11.407 0.00 [-0.93 / -0.65]

7. Amotivation 2.20 1.20 1.31 0.60 0.88 7.480 0.00 [0.64 / 1.11]

8. Individual attraction to group - Task 3.92 0.68 4.71 0.51 -0.79 -12.625 0.00 [-0.91 / -0.66]

9. Individual attraction to group - Social 3.84 0.77 4.63 0.53 -0.78 -10.323 0.00 [-0.93 / -0.63]

10. Group integration - Task 3.74 0.87 4.65 0.49 -0.90 -9.879 0.00 [-1.09 / -0.72]

11. Group integration – Social 3.88 1.05 4.72 0.55 -0.84 -8.280 0.00 [-1.04 / -0.64]

12. Technological literacy 3.88 0.74 4.83 0.30 -0.94 -11.410 0.00 [-1.11 / -0.78]

13. Communication and collaboration 3.52 0.82 4.71 0.47 -1.19 -13.566 0.00 [-1.37 / -1.02]

14. Information searching and processing 3.92 0.72 4.80 0.31 -0.88 -12.234 0.00 [-1.02 / -0.73]

15. Digital citizenship 3.99 0.60 4.81 0.34 -0.82 -12.579 0.00 [-0.95 / -0.69]

16. Creativity and innovation 3.52 0.70 4.78 0.36 -1.25 -16.621 0.00 [-1.40 / -1.10]

Table 5. Pretest and posttest analysis of  academic motivation, group cohesion, and digital competence

3.4. Cluster  Analysis  Into Meaningful  Groups of  Academic Motivation,  Group Cohesion and 
Digital Competence

A K-means cluster analysis was conducted using the standardised scores of  academic motivation, group 
cohesion and digital competence variables, classifying the study sample into three mutually distinct and 
meaningful groups (Table 6).

Group 1
(N=8, 
7.84%)

Group 2
(N=72, 
70.58%)

Group 3
(N=22, 
21.56%)

Total 
(N=102, 
21.56%)

F Sig.X SD X SD X SD X SD

1. Intrinsic – to know 4.50 1.20 4.92 0.27 4.18 -0.04 4.69 .48 45.399 .000

2. Intrinsic – towards accomplishment 3.00 -0.29 4.91 0.26 4.42 0.19 4.72 .48 45.185 .000

3. Intrinsic – to experience stimulation 4.50 1.20 4.91 0.26 4.43 0.20 4.75 .36 28.633 .000

4. Extrinsic – external regulation 1.75 -1.54 4.79 0.14 4.37 0.14 4.60 .76 25.765 .000

5. Extrinsic – introjected 3.00 -0.29 4.69 0.04 4.15 -0.07 4.49 .76 10.853 .000

6. Extrinsic – identified 3.25 -0.04 4.90 0.25 4.25 0.02 4.67 .50 49.400 .000

7. Amotivation 1.00 -2.29 1.17 -3.47 1.68 -2.54 1.31 .60 9.174 .000

8. Individual attraction to group – Task 2.33 -0.96 4.91 0.26 4.40 0.17 4.71 .51 84.488 .000

9. Individual attraction to group – Social 2.33 -0.96 4.80 0.15 4.40 0.17 4.63 .53 47.210 .000

10. Group integration - Task 3.67 0.37 4.86 0.21 4.24 0.01 4.65 .49 33.564 .000

11. Group integration - Social 2.33 -0.96 4.87 0.22 4.56 0.33 4.72 .55 38.291 .000

12. Technological literacy 5.00 1.70 4.94 0.29 4.58 0.35 4.88 .30 20.282 .000

13. Communication and collaboration 5.00 1.70 4.84 0.19 4.42 0.19 4.71 .47 10.097 .000

14. Information searching and processing 4.50 1.20 4.90 0.25 4.60 0.37 4.80 .31 12.860 .000

15. Digital citizenship 1.67 -1.62 4.95 0.30 4.51 0.28 4.81 .34 27.076 .000

16. Creativity and innovation 4.83 1.53 4.93 0.28 4.44 0.21 4.78 .36 28.523 .000

Table 6. Cluster analysis into meaningful groups of  academic motivation, group cohesion and digital competence

Thus, Group 2 (N = 22, 21.56%), the largest group, was characterised by a high prevalence of  intrinsic 
motivation alongside extrinsic motivation, group cohesion and high digital competence. Group 3 (N = 72, 
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70.58%) was associated with scores slightly below the overall study mean, with the highest prevalence of 
amotivation. Finally, Group 1 (N = 8, 7.84%), the smallest group, obtained scores well below the mean in 
motivation and group cohesion, although overall high scores were observed across the dimensions of 
digital competence.

The objective of  this study was to examine the effect of  an educational innovation programme on academic 
motivation,  group  cohesion  and  digital  competence  among  university  students.  The  first  hypothesis 
proposed  a  significant  improvement  in  academic  motivation,  group  cohesion  and  digital  competence 
following  the  implementation of  the  “PracTICS” project.  This  hypothesis  was  fully  supported,  as  the 
paired-samples t-test revealed significant improvements across all three variables among university students.

A review of  the scientific  literature shows that the specific  nature of  this  type of  research makes it 
difficult  to  compare  our  findings  with  previous  studies,  given  the  limited  number  of  educational  
innovation projects that are not only implemented but also evaluated in university contexts. Nevertheless, 
several studies provide findings that are somewhat comparable. Albaladejo-Blázquez et al. (2021) advocate 
project-based learning in small groups as a predictor of  high levels of  group integration and responsibility 
while  reducing  academic  stressors.  Ruiz-Robledillo  et  al.  (2020)  follow  a  similar  line,  advocating 
collaborative student work to foster group cohesion and academic motivation while improving teaching 
and learning processes. Oda (2020) highlights the influence of  gamification on interest and the subjective 
perception  of  effort  among  university  students.  López  et  al.  (2022)  demonstrate  that  innovation 
programmes  based  on  applications  can  significantly  improve  motivation  and  group  cohesion  by 
promoting effort  and the achievement  of  common goals.  Finally,  Gleason et  al.  (2022)  highlight  the 
importance of  university projects in developing students’ transversal skills.

The second hypothesis of  the study concerned the positive relationships between intrinsic motivation, the 
different dimensions of  group cohesion and teaching digital competence. The proposed hypothesis was 
supported,  with  the  exception  of  one  dimension of  digital  competence,  as  the  correlational  analysis 
revealed these bidirectional relationships.

On the one hand, most studies link intrinsic motivation to group cohesion in working teams, not only in 
university contexts but also in earlier educational stages. Focusing on the former, Abellán and Doménech 
(2016) link both variables to other basic psychological needs; Arana (2022) highlights the close relationship 
between these variables and participant cohesion in achieving shared goals;  and Sánchez et  al.  (2022)  
report a similar trend associated with greater social skills.

On the other hand, the relationship between digital competence and intrinsic motivation appears to be  
positive given that, as previously mentioned, the use of  educational technology in university classrooms 
can act as an incentive for students (Alonso et al.,  2021). Several studies support this premise. Prieto  
(2020) associates educational gamification and other digital competences with greater motivation among 
university students. Pérez and Gértrudix (2021) link high levels of  intrinsic motivation with high digital 
competence among university students, alongside improved academic performance.

Finally, very few studies in university contexts have examined the relationship between group cohesion 
and digital competence, although several have approached the issue from different perspectives. Valerio 
(2022) relates both variables to the promotion of  cooperative learning among students. Sumary (2021) 
argues that promoting students’ digital skills is fundamental for fostering cohesion within working teams, 
thereby enhancing cooperative and collaborative learning. Finally, Bullon (2022) relates digital competence 
to group cohesion and emotional intelligence, together with improved academic performance.

Taken  together,  these  findings  support  the  proposed  hypothesis  and  highlight  the  close  relationship 
among the constructs examined in our study, namely intrinsic motivation, group cohesion and digital 
competence among university students.

The third hypothesis concerned the existence of  significant behavioural patterns characterised by high 
levels  of  motivation,  group cohesion and teaching digital  competence.  The proposed hypothesis  was 
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confirmed, with a high percentage of  students belonging to the largest group, characterised by adaptive 
behavioural  patterns.  This  finding  suggests  that  the  project  was  well  received  and  successfully 
implemented in accordance with its intended objectives.

These  results  invite  comparison  with  other  studies  examining  behavioural  patterns  among  university 
students and linking the variables described above, although such research remains relatively scarce in the 
scientific  literature.  In  this  regard,  Saputra  et  al.  (2021)  identified  a  pattern  of  adaptive  behaviours 
characterised by high motivation and group cohesion during collaborative tasks among university students, 
together with high levels of  family support and academic well-being. Trivedi and Patel (2020) identified an 
adaptive behavioural  pattern characterised by high intrinsic  motivation and digital  competence among 
students.  Finally,  González-Zamar  and  Abad-Segura  (2020)  associated  group  cohesion  with  student 
engagement and motivation as facilitating factors for learning.

4. Conclusion
This study demonstrates that the proposed project has an effect on university students. On the one hand,  
the nature of  the project enables them to use Information and Communication Technologies (ICT) to  
develop learning materials, providing a pedagogical combination that may prove valuable for their future  
professional practice. On the other hand, from teachers’ perspectives, this approach may encourage and 
motivate them to design and evaluate such programmes from a functional point of  view, adapting the 
academic content to be taught within any given subject.

Finally, the observed improvement in such important variables as academic motivation, group cohesion 
and digital competence indicates that the development of  innovative practices in the university classroom 
can  foster  other  academic  and  personal  variables.  This  may  benefit  not  only  students’  academic 
performance in quantitative terms, but also the promotion of  adaptive behaviours and the development 
of  psychological skills that contribute to the acquisition of  transversal competences, ultimately leading to 
greater satisfaction with their studies and potentially higher levels of  academic well-being and happiness. 

5. Limitations of  the Study
The main limitations of  this study stem from the constraints associated with the longitudinal  design,  
despite its suitability for assessing the effects of  the proposed programme and its intended objectives. 
These limitations include the time required for data collection,  which extended to approximately five  
months from the beginning to the end of  the semester; participant attrition between the two measurement 
time points, as not all participants were present on both occasions, although the majority of  the sample  
was retained; and potential selection bias arising from the inclusion of  heterogeneous participants in the 
comparison  groups.  Another  potential  limitation  concerns  age,  particularly  the  extent  to  which  the 
observed changes may be attributable to developmental factors rather than solely to the effects of  the 
programme. At the same time, participants presented varying initial levels of  digital competence, meaning 
that they did not start from the same baseline and consequently their degree of  learning and development  
throughout the programme was not uniform. 

Finally, the sample size was relatively small, as is often the case in this type of  research design, highlighting the 
need for future studies to expand the sample by including students from other academic years or subjects.

6. Future Research Directions
Regarding future research directions, expanding the variables under study by incorporating complementary 
constructs—such as academic commitment, engagement or perceived academic success—would be valuable. 
In addition, integrating other content into the project, such as artificial intelligence or augmented reality, 
could contribute to a more comprehensive and holistic approach. Furthermore, certain components of  the 
project  could  be  implemented  across  other  subjects  and  fields  of  knowledge,  thereby  exploring  new 
application possibilities, as well as among teachers working in early childhood and primary education settings. 
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Similarly, incorporating academic performance could play a prominent role in studies involving adolescent 
students, allowing researchers to examine the influence of  the programme on this outcome.

Finally, involving other professionals who can contribute digital content to the programme could result in 
a more comprehensive project, fostering the integration and development of  digital competence from 
different perspectives.

7. Practical Implications
The  research  conducted  may  have  practical  implications  related  to  the  promotion  of  pedagogical  
approaches  based  on the  development  of  students’  digital  competence  and aimed at  fostering  more 
adaptive behaviours, not only regarding the variables examined in this study but also in promoting other  
self-determined variables associated with effort, commitment and teamwork. These factors may enable 
students to experience a greater sense of  achievement in their learning, thereby increasing their levels of 
well-being and academic happiness. In turn, promoting these variables in the classroom could support 
student engagement and act  as  a  protective factor against  course withdrawal,  thereby contributing to 
students’ academic progress. Furthermore, the development of  innovative teaching programmes, projects 
or resources adapted to academic content may represent a good teaching practice from which students can 
benefit. At the same time, integrating higher education with other educational stages, as undertaken in the 
context of  this research, may motivate students and future teachers by bringing classroom practice closer  
to university-based learning. Finally, the findings of  this study represent a scientific contribution aimed at  
bringing together psychological variables that influence university students and promoting their optimal 
personal and socio-affective development.
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