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Abstract 

The integration of Information and Communication Technologies (ICTs) as mediators of EI 

represents an innovative path to transforming the traditional teaching of chemistry, a subject often 

linked to low student motivation. This study presents a comprehensive diagnosis based on three 

instruments: a university teacher survey, a student satisfaction survey, and a pre-intervention 

diagnostic questionnaire administered to students. Findings show that over 50% of students report 

never using ICTs in their chemistry classes, and 100% state they are unfamiliar with the concept of 

EI. Moreover, only 14.5% believe their teachers are trained to apply ICTs in emotionally oriented 

strategies. Nonetheless, both students and teachers express a strong willingness to adopt more active, 

technology-based, and emotionally meaningful methodologies. These results highlight the urgent 

need for teacher training programs that integrate digital and emotional competencies, and support 

the design of student-centered, empathetic, and digitally mediated instructional models aimed at 

enhancing motivation and meaningful learning in chemistry education. 

Keywords: emotional intelligence; ICT in education; chemistry didactics; student motivation; 

pedagogical innovation  

 

Introduction 

During the Industrial Revolution, as the world experienced profound economic, social, and 

technological transformations, educational models adapted to meet the demands of the time, seeking 

effective ways to transmit knowledge (Hobsbawm, 2010). From a simplified perspective, education 

can be understood as a process of growth that unfolds within the time frame of a single lesson, where 

the goal is to organize and structure the various elements that influence teaching from the teacher's 

perspective to the students. This topic was first debated nearly 30 years ago, because of the diversity 

of pedagogical approaches. The increased use of the internet has eliminated barriers between 

countries and continents, enabling people to connect and communicate with others across the globe 

an evolution that has had a significant and positive impact on education (Downes, 2022).  

The internet has helped to overcome historical educational challenges by providing instant 

access to information and learning resources from anywhere in the world, allowing students and 

educators to benefit from diverse and up-to-date knowledge. It has also enabled international 

collaboration and the exchange of ideas among scholars, researchers, and students, thus contributing 

to the global advancement of knowledge (Harasim, 2017; Selwyn, 2014). This digital transformation 

has revolutionized the educational landscape by making knowledge more accessible, diverse, and 

collaborative—transcending barriers and facilitating adaptation to contemporary educational models 

(Bonk, 2009; Garrison, 2016). The COVID-19 pandemic marked a turning point in education, forcing 

institutions to innovate and adopt new teaching methods based on virtual environments, digital 

technologies (ICTs), and approaches such as Neuro-Linguistic Programming (NLP), now 

increasingly recognized as part of educational neuroscience (Burgos et al., 2020; Hodges et al., 2020).  
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Teachers are now required to integrate multiple strategies to keep students engaged and 

focused, including the use of interactive online tools, virtual learning platforms, and neuroscience-

based techniques to enhance retention and comprehension. ICTs are essential in adapting educational 

content to better resonate with students’ cognitive and emotional capacities (Mayer, 2002; Moreno & 

Mayer, 2007). The ability of most individuals to create and share videos, written lessons, and other 

educational content online represents a major revolution in education. It allows direct contributions 

to the education of children and young people who may live thousands of kilometers away. In this 

sense, the emergence of a global knowledge network has created vast learning opportunities 

regardless of geographic location, or social and economic barriers (Anderson, 2008).  

Such networks enable educators and experts to share best practices and collaborate on 

educational projects internationally, strengthening both professional development and innovation 

within the field. The ability to share instructional content online has the potential to profoundly 

transform education by making it more accessible, inclusive, and adaptable to individual and global 

learning needs (Moreno & Mayer, 2007). This study explores the perceptual challenges affecting the 

educational process in chemistry, aiming to improve learning outcomes through the integration of 

ICTs into EI for teaching the subject. The proposed approach involves the use of emotionally 

engaging tools designed to enhance student interest and motivation toward knowledge acquisition, 

building upon prior studies involving the use of ICTs in chemistry education (Basurto Santos & 

Lescay Blanco, 2023; Castillo et al., 2013; Cataldi et al., 2009, 2010; Hurtado & Guerrero, 2020; Merino 

et al., 2015; Proszek & Ferreira, 2009).  

The goal is to harness the enthusiasm and skill of teachers to effectively deliver this content 

(Grossman & Richert, 1988; Hattie, 2013). The research question to be answered by the end of this 

study is: Did the use of ICTs integrated with EI in chemistry instruction increase students’ interest 

and motivation toward acquiring new knowledge? 

The teaching-learning process is a complex phenomenon involving dynamic interaction 

between two participants, one who teaches and one who learns. Regardless of context, education can 

be understood as a form of socialization in which individuals engage with a particular subject to 

acquire knowledge and thereby foster effective social interaction within their community (Charlot, 

2008).  

1. LITERATURE REVIEW  

Chemistry is a science of learning that integrates teaching theory, research, explanation, and 

problem-solving as a core structure, often delivered through formulas and instructional materials 

provided by the teacher to enhance student understanding and adaptation. Effective chemistry 

education requires subject-specialized teachers capable of facilitating the comprehension of 

environmental phenomena through connections to everyday life, supported by experimental 

practices in the laboratory (Castillo et al., 2013). Understanding the educational phenomenon entails 

analyzing the concepts of education, teaching, and learning. Education is conceived as a holistic 

process aimed at the individual's comprehensive development. According to (Martínez-Izaguirre 

et al., 2018), "education is a multidimensional process encompassing cognitive, social, and emotional 

dimensions with the goal of forming competent and engaged citizens" (p. 103).  

Teaching refers to the intentional action of the educator in facilitating the construction of 

knowledge. As (Gómez-Hurtado et al., 2018), state, "effective teaching involves selecting and 

applying pedagogical strategies that promote active and meaningful learning" (p. 56). In contrast, 

learning is the process through which the student acquires and modifies knowledge, skills, and 

attitudes (Alonso-García et al., 2019), assert that "learning is a constructive process requiring student 

engagement and the integration of new knowledge with existing frameworks" (p. 78). 

The alignment of objectives, content, and methodology is critical for the success of the teaching-

learning process. Educational objectives define the intended outcomes; content represents the 

knowledge to be transmitted; and methodology includes the strategies used to facilitate learning 

(Pérez-López & Rivera, 2017) emphasize that "coherent alignment between objectives, content, and 
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methods is essential for achieving meaningful and lasting learning outcomes" (p. 92). Thus, 

educational planning must include clearly defined goals, structured content, and appropriate 

methodologies to ensure effective knowledge transfer from teacher to learner. Chemistry instruction 

allows students to appreciate the subject’s applications in both theoretical and practical contexts, 

developing cognitive skills and strong foundational knowledge (Pinto-Llorente et al., 2017; Sáiz-

Manzanares et al., 2020).  

ICTs and EI, the integration of EI into chemistry instruction can improve educational experience 

by promoting motivational practices that help students regulate their emotional responses while 

learning. EI involves the ability to identify, understand, manage, and use emotions effectively—both 

personally and interpersonally—resulting in positive effects on learning and personal development 

(Velásquez-Pérez et al., 2023). Chemistry requires not only cognitive skills such as critical thinking 

and problem-solving but also emotional competencies essential for effective learning. The abstract 

and complex nature of the subject often induces stress, frustration, and anxiety. Developing EI within 

this context can enhance both academic performance and student well-being. As (Hacienminoglu, 

2016) notes, "implementing emotional regulation strategies in chemistry classrooms can reduce 

anxiety and improve academic performance" (p. 503). Techniques such as mindful breathing and 

positive visualization may be effective tools for managing stress during lab experiments or exams. 

Teachers must plan classroom activities that allow short relaxation breaks, enabling emotional 

regulation and stress management. Skills such as emotional self-regulation and mindfulness can be 

integrated into the classroom to help students remain calm and focused (Páez Cala & Castaño 

Castrillón, 2015). 

Self-efficacy is a critical component of learning in chemistry. (Villafañe et al., 2016) state, "the 

development of EI can enhance students' self-efficacy in chemistry, which in turn improves 

motivation and persistence in the face of academic challenges" (p. 731). Strategies such as setting 

realistic goals and celebrating small achievements can strengthen self-efficacy—the belief in one’s 

ability to succeed in specific tasks. To promote motivation and self-efficacy, teachers should scaffold 

learning from simple to complex. Emotionally competent students are more likely to persevere, 

maintain a positive learning attitude, and remain resilient when facing difficulties (Lambropoulos 

et al., 2012).  

The integration of ICTs into the development of EI within chemistry education provides an 

innovative response to pedagogical challenges. Chemistry, as a cognitively demanding and 

emotionally complex subject, benefits significantly from teaching strategies that support 

collaboration, emotional regulation, and student engagement. Collaborative work in laboratories is a 

core component of chemistry learning. EI plays a vital role in group performance by enhancing 

communication and conflict resolution (Cleophas et al., 2023; Sandi-Urena et al., 2012).  

Teachers should foster emotionally supportive learning environments that encourage empathy 

and interpersonal development, reinforcing resilience in the face of academic difficulties (Bhurtun 

et al., 2011; Ramsami & King, 2020). Reflective practices, such as personal journals and group 

discussions, can help students identify and manage their emotions related to complex chemistry 

topics. Project-based learning offers meaningful opportunities to merge emotional and cognitive 

development. When chemistry projects incorporate EI components, students show improvements in 

motivation, teamwork, and self-regulation  (Aivaloglou & Hermans, 2019). Emotionally charged 

settings such as lab assessments, regulation techniques like mindfulness and deep breathing can 

significantly reduce stress and anxiety (Muñoz-Osuna et al., 2016). 

Communication is another area, especially in laboratory environments. Developing emotional 

communication skills supports collaborative work, improves the quality of scientific dialogue, and 

strengthens students’ confidence in presenting results (Lambropoulos et al., 2012). Creating 

emotionally safe classrooms allows students to express concerns, increasing engagement and 

enjoyment in chemistry learning (Ritchie & Tobin, 2018). Digital tools enhance emotional engagement 

in chemistry through immersive technologies and interactive learning environments. ICTs enable 

synchronous and asynchronous interaction through web platforms (Basurto Santos & Lescay Blanco, 
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2023), and support soft skill development such as empathy, emotional self-awareness, and emotional 

regulation (Hernandez, 2017).  

Virtual simulations and augmented reality (AR) allow students to visualize molecular structures 

and reaction mechanisms in ways not possible in traditional settings, increasing conceptual 

understanding and emotional involvement (Díaz et al., 2018; Merino et al., 2015). Gamification 

elements, such as ChemCaper and Alchemie, increase student engagement by integrating academic 

content with motivational game mechanics. These tools promote emotional growth by enhancing 

collaboration, communication, and feedback (Pérez-López & Rivera, 2017; Mendoza-Zambrano et al., 

2023). Educational games and virtual simulations are especially effective for reducing anxiety and 

enhancing student satisfaction through safe experimentation (Proszek & Ferreira, 2009).  

Collaborative learning platforms like Moodle and Google Classroom support teamwork and 

collective EI by enabling students to co-construct knowledge and manage group dynamics (Cabero-

Almenara & Llorente-Cejudo, 2020a; Hurtado & Guerrero, 2020). Self-assessment tools such as 

Kahoot and Quizzes help students reflect on their learning progress while encouraging emotional 

self-regulation  (Gros Salvat & Cano García, 2021; Pinto-Llorente et al., 2017).  

Online forums and blogs provide platforms for emotional expression and peer support. These 

tools facilitate critical reflection and collective knowledge building in a low-pressure environment 

(García-Peñalvo et al., 2011; Ornelas Gutiérrez, 2007). Videoconferencing and virtual debates also 

promote empathy, active listening, and shared reasoning in chemistry discussions (Montenegro & 

Nodarse, 2017). Finally, digital portfolios and journals promote metacognitive reflection and 

emotional awareness. These tools provide long-term documentation of academic and personal 

growth, reinforcing self-regulation and motivation in chemistry learners (Abadal et al., 2017). 

2. METHODS 

This study employed a mixed-methods approach with a descriptive and diagnostic scope to 

explore the integration of ICTs and EI in university-level chemistry instruction. The objective was to 

assess the current state of pedagogical practices, emotional competencies, and student motivation, 

and to analyze the impact of an EI, ICT-based intervention on the teaching-learning process.  

Phase 1: Diagnostic assessment of university chemistry teachers structured questionnaire to 

collect data on their knowledge, attitudes, and training regarding ICT use and the application of EI 

strategies in their teaching practice. 

Phase 2: Diagnostic assessment of students (pre-intervention) with a survey to explore their 

awareness of EI, the perceived emotional climate of the classroom, and the frequency and 

effectiveness of ICT use in chemistry instruction to identify emotional and motivational states before 

the application of strategies. 

Phase 3: Student satisfaction survey (post-intervention) after the implementation of a chemistry 

lesson that integrated ICT tools and EI-based strategies. This survey evaluated perceptions of 

motivation, emotional engagement, clarity of concepts, and effectiveness of the teaching strategies 

used. 

2.1. Sample 

Participants, a total of 7 university chemistry teachers participated in Phase 1. For Phases 2 and 

3, the sample consisted of 172 undergraduate chemistry students enrolled in general and basic 

chemistry courses at a higher education institution with voluntary participation. 

2.2. Data Collection Instruments 

Instruments, three instruments were used for data collection: a teacher questionnaire, including 

Likert-type and open-ended items, designed to evaluate ICT integration, emotional teaching 

strategies, and perceived training needs. A student diagnostic survey, applied prior to the 

intervention, focused on perceptions of EI, frequency of ICT uses in chemistry, and classroom climate. 
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A post-class student satisfaction survey, which assessed the impact of the EI, ICT-based chemistry 

lesson on student engagement, motivation, and content understanding. 

2.3. Statistical Analysis 

Data Analysis, quantitative data were analyzed using descriptive statistics (frequencies, 

percentages) and visualized through bar charts. The results provided insights into the initial 

diagnostic status of both teachers and students and enabled a comparative interpretation of the 

impact after the class intervention. Qualitative comments from the open-ended items were also 

reviewed thematically to enrich the interpretation of the quantitative findings. 

3. RESULTS 

The diagnostic phase applied to university chemistry professors  

Figure 1 presents a combined visualization of diagnostic indicators related to university 

chemistry professors’ demographic and pedagogical profiles. Figure 2 shows the frequency with 

which professors use ICTs in their chemistry classes, allowing for the identification of the level of 

technological integration in the teaching-learning processes within this discipline. 

 

Figure 1. - Diagnostic overview of chemistry professors: (a) age (b) ICT and EI training. (c) use of EI strategies 

(d) ICT comfort level 

Subfigure (a) displays the age distribution of participating professors, which provides contextual 

insight into their generational exposure to digital technologies and emotional pedagogy. Subfigure 

(b) illustrates the training received on ICTs and EI, highlighting heterogeneous levels of preparedness 

to implement emotionally responsive and digitally mediated strategies. Subfigure (c) reveals the 

frequency with which professors incorporate EI strategies into their teaching practice, showing that 

only a minority apply such approaches regularly. Lastly, subfigure (d) shows professors’ comfort 

level with ICTs, indicating moderate to high confidence in using digital tools, yet suggesting that 

familiarity does not always translate into pedagogical innovation. These findings underscore the 

necessity for targeted professional development programs that integrate emotional competencies 

with digital pedagogy to enhance the teaching. 
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Figure 2. - Frequency of ICT usage in teaching. 

The initial diagnostic evaluation to students 

Figure 3 presents student responses regarding emotional intelligence (EI) and the use of 

information and communication technologies (ICTs) in chemistry classes. In subfigure (a), all 

students reported being unfamiliar with the concept of EI. Subfigure (b) shows that only a small 

percentage believed their professors were trained to implement ICT-based emotional strategies. 

Subfigure (c) indicates that most students perceived little to no use of ICTs in their chemistry classes. 

Finally, subfigure (d) displays students’ perceptions of the contribution of ICTs to emotional 

development, with most responses indicating a low or null perceived impact. 

 

Figure 3. - Student perceptions on emotional intelligence (EI) and ICT use in chemistry: (a) EI concept awareness. 

(b) perceived teacher training in ICT-EI strategies (c) frequency of ICT use and (d) impact of ICTs on EI 

development. 

Figure 4 presents student responses following the intervention. Subfigure (a) shows the reported 

desire to learn all subjects with motivation. Subfigure (b) displays students’ perceptions of the impact 

of a motivating methodology on their class attendance. Subfigure (c) presents student ratings of 

classroom activities that integrated ICT and emotional strategies. 
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Figure 4. - Student feedback on motivation and emotionally driven ICT strategies: (a) motivation to learn (b) 

impact on attendance (c) activity rating. 

The post-implementation evaluation of motivation 

Figure 5 presents student responses related to engagement during the intervention. Subfigure 

(a) displays students’ perceived concentration level during classes that incorporated ICT and 

emotional strategies. Subfigure (b) shows their perception of the teacher’s ability to maintain curiosity 

and interest throughout the session. 

 

Figure 5. - Student perceptions of engagement during ICT- and EI-based classes: (a) concentration (b) teacher’s 

ability to sustain curiosity. 

Figure 6 presents student perceptions regarding the emotional and motivational aspects of the 

intervention. Subfigure (a) shows their views on how mood influences learning outcomes. Subfigure 

(b) displays their perception of whether the applied methodology stimulated their curiosity during 

class. 

Figure 7 presents student responses related to motivation in the chemistry learning 

environment. Subfigure (a) shows their perception of how teacher motivation influences the learning 

process. Subfigure (b) reflects students’ self-reported motivation to study chemistry following the 

implementation of ICT- and EI-based strategies 
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Figure 6. - Emotional factors in learning: (a) mood; (b) curiosity. 

 

Figure 7. - Student motivation in chemistry: (a) teacher impact (b) effect of ICT and EI strategies. 

4. DISCUSSION 

The diagnostic phase applied to university chemistry professors  

A significant portion of the faculty had received some training in the use of ICTs and EI 

strategies; there remains a clear lack of systematic integration of both approaches in their teaching 

practices. Of the seven instructors surveyed, four reported having ICT knowledge and using digital 

tools frequently or regularly in their classes. This finding aligns with the study by Cabero-Almenara 

& Llorente-Cejudo, (2020), who reported an increasing level of digital proficiency among university 

faculty, especially following the expansion of hybrid and virtual learning environments in the post-

pandemic era. However, as (Area-Moreira, 2018) warns, technical knowledge does not necessarily 

translate into pedagogical innovation unless accompanied by a reflective and intentional 

instructional design. 

Regarding comfort levels with ICTs, most professors reported feeling moderately to highly 

confident using these tools, consistent with the findings of (Ramírez-Montoya & García-Peñalvo, 

2019), who highlight the progressive development of digital self-efficacy among educators. 

Nevertheless, the use observed in this study was largely instrumental or technical rather than 

pedagogical or emotionally driven. This reinforces the position of (Gisbert & Esteve, 2016), who 

emphasize the importance of moving beyond functional usage towards transformative and 

emotionally responsive integration of digital technologies. 

The integration of EI into the classroom remains limited. Only three professors reported 

applying emotional strategies regularly, indicating a lack of implementation of EI in the context of 

science teaching. This outcome echoes (Bisquerra, 2011), who asserts that teacher training programs 

have yet to fully incorporate emotional competencies as part of their curricula. Similarly, (Martínez-

Izaguirre et al., 2018) points out that while many educators acknowledge the importance of EI for 

student well-being and academic performance, they often lack concrete strategies to implement it 

effectively. 

Moreover, four out of the seven professors surveyed indicated that they had not received any 

specific training in using ICTs to support emotional development. This corroborates the observations 

of (Salinas et al., 2022), who argue that teacher training programs rarely address the emotional 

dimension as an integral component of technological literacy. Consequently, there is a clear demand 
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for workshops, courses, and didactic resources that intentionally integrate ICTs with emotional 

development.  

Unlike broader studies with generalizable samples, this research focuses on a small group of 

chemistry professors, offering a nuanced perspective on a discipline where emotional dimensions 

have traditionally been marginalized. In line with (Pozo et al., 2020), integrating EI into science can 

enhance motivation, academic persistence, and meaningful learning. Therefore, this diagnostic phase 

provides a solid foundation for the design of future pedagogical interventions that blend emotional 

strategies with technological innovation. While the findings confirm prior research regarding the 

widespread adoption of ICTs in higher education, significant gaps remain in their emotional and 

pedagogical application. This represents a strategic opportunity to strengthen teacher training 

programs, particularly in science fields such as chemistry, where EI, when combined with digital 

tools, can serve as a powerful mediator of the learning process. 

The initial diagnostic evaluation to students 

A critical finding was that 100% of the students reported being unfamiliar with the concept of 

EI, indicating a complete lack of exposure to academic success—particularly in cognitively 

demanding subjects such as chemistry. This result aligns with the foundational work of (Goleman, 

1995) and (Bisquerra, 2011), who assert that EI plays a vital role in motivation, stress regulation, and 

openness to learning.  

Further insights from the diagnostic phase suggest a notable disconnect between students and 

emotionally aware pedagogical practices. When asked about their perception of whether teachers 

were trained in using ICTs to support emotional strategies, 50% responded negatively, and 35.5% 

indicated uncertainty. Only 14.5% believed their professors were adequately trained. This scenario 

reflects not only a lack of formal teacher training but also a general invisibility of emotionally oriented 

educational practices. Similar observations were made by (Ramírez-Montoya & García-Peñalvo, 

2019), who emphasized the need for continuous teacher development in digital and emotional 

competencies.  

The analysis also revealed a low frequency of ICT integration in chemistry classes. Over half of 

the students (54.7%) reported that ICTs were "never" used in class, while 29.7% stated they were used 

"occasionally," and only 15.7% indicated consistent usage. These figures point to a limited application 

of digital tools, which contrasts with international standards and best practices for technology-

enhanced science education. Studies such as those by (Cabero-Almenara & Llorente-Cejudo, 2020b) 

advocate for the regular implementation of platforms, simulations, and virtual laboratories to 

enhance scientific learning. From this perspective, the reported frequency of ICT use in the present 

study is clearly insufficient. 

Student perceptions regarding the potential of ICTs to contribute to emotional development 

further reinforce this concern. Over half (51.2%) of respondents believe that ICTs do not contribute 

to the development of EI, while 23.8% say they contribute “little” and 23.3% “moderately.” Only a 

marginal 1.7% perceived a “significant” contribution. These responses suggest that when digital tools 

are used, they are rarely accompanied by pedagogical approaches that intentionally address students' 

emotional engagement—highlighting a missed opportunity for more meaningful learning. 

Taken together, the data presents a clear picture of disconnection: between the integration of 

ICTs and emotional development, between instructional strategies and student needs, and between 

institutional practices and 21st-century educational goals. The findings point to four issues: (1) a 

general lack of emotional knowledge among students; (2) insufficient teacher training and application 

of emotionally focused pedagogy; (3) infrequent and superficial use of digital tools in chemistry 

instruction; and (4) a widespread perception that ICTs, as currently implemented, have no emotional 

or motivational impact. 

These results support the urgent need for comprehensive educational interventions that not only 

promote digital literacy among teachers but also integrate EI into teaching strategies. Professional 

development programs must equip educators with the skills to design emotionally engaging and 

technologically enhanced classroom experiences. Only by bridging the gap between technical and 
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emotional competencies can we create motivating, participatory, and transformative learning 

environments in science education.  

To assess the impact of integrating ICTs with an EI approach in the learning of chemistry, 

didactic intervention was designed and implemented using the Talents educational platform. This 

digital tool enabled the development of interactive and emotionally engaging activities focused on 

the topic of hydrocarbons, a fundamental component of the chemistry curriculum. The intervention 

incorporated EI-based strategies such as collaborative work, emotional self-regulation, and personal 

reflection, aiming to enhance student motivation, engagement, and conceptual understanding. The 

combination of scientific content, participatory dynamics, and digital resources fostered a more 

active, personalized, and emotionally responsive learning environment. 

The post-implementation evaluation of motivation 

Revealed limited familiarity with EI and low integration of ICTs in chemistry classes, a set of 

emotionally focused strategies supported by digital tools was implemented using the Talents 

platform and interactive activities on hydrocarbon topics.  

More than 60% of the students expressed a desire to learn all subjects with greater motivation, 

and 60.4% stated that a motivating methodology would increase their class attendance. Furthermore, 

over 80% rated the sessions as adequate, good, or excellent in terms of the use of ICTs and emotionally 

engaging practices, confirming the effectiveness of the intervention. 

Cognitive-emotional engagement improved notably: 49.3% of students reported higher 

concentration, and 67.3% recognized that the teacher’s emotional state significantly influenced their 

learning. Curiosity also increased, with 47.9% indicating that the applied methodology frequently 

sparked their interest and 28.5% noting that it did so very frequently. Importantly, 48.6% of students 

agreed that their motivation for studying chemistry increased through the combined use of ICTs and 

EI strategies. These findings align with Cabero-Almenara et al. (2020), who highlighted the capacity 

of digital tools to improve sustained attention and encourage active participation in higher education. 

Similarly, emphasized the power of emotional strategies—such as empathy and the creation of 

positive classroom climates—to facilitate cognitive and emotional readiness in challenging subjects 

like chemistry (Pozo et al., 2020). 

The data also revealed that the students believed that the applied teaching methodology 

enhanced their curiosity. This reflects the role of inquiry-based learning, which, as suggested by 

(Bruner, 1999) and (Biggs et al., 2022), is to fostering critical thinking and conceptual understanding. 

The integration of virtual labs, simulations, and gamified elements described by (Moya et al., 2022). 

Evaluation of the teaching sessions revealed that 72% rated the approach as good or excellent, 

reflecting strong student satisfaction with the integration of technology and emotional development. 

These results reinforce the arguments of (Gisbert & Esteve, 2016) argue that true educational 

innovation requires connecting technological tools with affective dimensions. Similarly, (Castaño-

Muñoz et al., 2018) found that combining ICTs with EI promotes flexible, student-centered, and 

emotionally supportive learning environments. 

Students confirmed that the teacher’s emotional state influenced their learning experience. This 

reinforces findings by (Goleman, 1995) and (Bisquerra, 2011), who note that emotions mediate 

attention, memory, and motivation—critical elements for academic achievement. Additionally, 

respondents observed that their teachers displayed a consistently positive and motivating attitude, 

positioning educators as emotional role models in the classroom. As (Martínez et al., 2021) suggests, 

teacher emotional disposition directly shapes students’ emotional responses and promotes a positive 

climate for learning. This study offers relevant contributions from the field of exact sciences, where 

emotional components have traditionally received less attention. The positive student feedback 

highlights that integrating ICTs with EI in chemistry is not only feasible but pedagogically enriching. 

It also supports research such as that of (Ramírez-Montoya & García-Peñalvo, 2019), who advocate 

for hybrid teaching models where technology serves both cognitive and emotional development. 

In summary, the use of ICTs combined with EI significantly improved concentration, 

motivation, curiosity, and emotional well-being in students. These variables—traditionally studied 
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in isolation—should be regarded as synergistic components of the teaching-learning process, 

particularly in university-level science education where academic success depends as much on 

emotional engagement as on content mastery. 
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