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ABSTRACT

	
Aim: Present teaching design for large groups in theoretical undergraduate subjects, considering intangible resources and their management as part of the teaching strategy.
Study design:  The design is didactic.
Place and Duration of Study: The design was done in FES Zaragoza, UNAM, in a group of chemistry II college subject (descriptive chemistry) of the Career of Biology Pharmaceutical Chemist with 60 students enrolled, of which 57 attended regularly.
Methodology: This strategy was designed with interpersonal relationships and students’ empathy for their peers, considering these as intangible resources and managing them to benefit the students’ learning. The strategy was designed by the teacher responsible for the subject and discussed with two teachers from the pharmaceutical area and one professional from administration area to enhance it. The strategy was proposed to the students in an agreement, which was accepted by the students in an assembly and signed by the representatives of the students of the subject group before its implementation in the group.
Results: Students positively perceive that their friendships are considered when forming academic work teams, both internally and externally, with the aim of generating support among peers. They have the empathetic support of a peer to whom they feel closer, the support of an academic team to which they belong, and the support of other academic teams with whom they interact in academic work within the same group. With this strategy of empathy among peers, teams, and group, the students themselves rely one each other to understand the subject and support their classmates who, due to personal or work-related issues, are unable to attend regularly, helping them continue their studies when attendance is no longer an essential factor in their evaluation.
Conclusion: The friendships and empathetic relationships into are two intangible resources that can improve the teaching process in large undergraduates’ group.
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1. INTRODUCTION 

In Mexico, the Universidad Nacional Autónoma de México (UNAM) is an educational institution at the bachelor's, undergraduate, and graduate levels that receives the most applications from students seeking admission each year.

For the period 2025-2026, more than 200,000 applications were received at the bachelor's level, of which only 48,560 were admitted (30,000 from its bachelor's education system and 18,560 who entered through a selection exam). However, it is not the only public bachelor's education institution in the country; the Instituto Politécnico Nacional (IPN) and the Universidad Autónoma Metropolitana (UAM) are the two public institutions with the highest number of student in this country, however, despite having multiple university campuses (Schools, Faculties or University Campuses), they are unable to cover the large number of admission applications they receive year after year, and although there are other public universities located in most of the country's federal entities (States), UNAM, IPN and UAM are the three most important public universities in Mexico in terms of degrees offered, number of university campuses and number of students admitted each year (by 2025, 27613 students were admitted to the IPN, and 4464 students were admitted to the UAM in its first selection process, corresponding to the spring 2025). 

However, this problem of over-demand for educational services at the bachelor's and master's levels is a constant in most public or low-cost institutions from Mexico to South America and other regions of the world. This results in the formation of groups with a high number of enrolled students and an oversaturation of work for teachers, which impacts the quality of educational services by rendering inoperable the vast majority of teaching strategies that have been developed or evaluated in groups that in most cases do not exceed 25 enrolled students. 

Although, in the knowledge society, as the contemporary society in which we live today has been defined, access to information has become extensive and instantaneous due to the incorporation of information and computer technologies, it is also true that the quality and veracity of the information circulating through these information channels is questionable, turning this into a channel of misinformation that affects the development of the class and which teachers must face daily and try to correct the information that students have collected and present in class.

Its effects are even worse when they do not present it to the rest of the class, because it cannot be discussed in class so they left with an invalid idea of ​​​​knowledge, but, to correct, teach and reinforce knowledge and the initiative in each of the students requires time, and it is precisely in this parameter where the quality of educational services for high school and university with large groups is most affected, since the average time per student, once the presentation and discussion of a topic has been given, can be reduced to less than a minute to answer questions, discuss comments or reflect on the basic principles that they support the topic reviewed. 

The above makes evident the need to seek innovation, whether by creating or modifying teaching strategies that allow a better coverage of the educational services provided by educational institutions, their quality, and the academic and professional training of their graduates. 

For this purpose, it is also important to understand and consider the current conditions faced by students, who demand educational services or are "clients" of educational services, personal or work situations that complicate their pursuit of their studies, and that on many occasions, school becomes a place of recreation due to the emotional ties that are formed within them.

In general education, from elementary to university, classes of up to 40 or more students are taught in a classroom. Sometimes, the number of students can exceed 100, making it necessary to use an auditorium to teach the class (Jiménez, 2003).

Since the last century, studies have pointed to the need to improve learning in large-group lectures through resources, strategies, methodologies, activities, and tricks to encourage active student participation, satisfaction, and attendance (Oriol & Jordu, 2017; Sobrados. 2016).

The Organization for Economic Cooperation and Development (OECD, 2025) notes that the number of students enrolled in a class affects the time and attention that the professor can dedicate to each student and the interaction between students (OECD, 2025; Jiménez, 2003). Meanwhile, UNESCO (2019) emphasizes the need for higher education institutions to adapt their teaching methods to the needs of their students, addressing this as a shift from a paradigm focused on teaching and the transmission of knowledge to one focused on learning and the development of transferable skills.

At universities, theoretical classes are mostly taught in large groups, sometimes with one-way lectures lasting up to 3 hours (Oriol & Jordi, 2017). This teaching style is known as lectures, and is still widely used today, especially in public universities. Two common problems in large groups are, on the one hand, poor and superficial learning, and on the other, low or nonexistent participation, which makes their role in the learning process inactive (Oriol & Jordi, 2017).

A teaching-learning strategy is a tool used by teachers to implement and develop competencies in students. These must be employed taking into account the skills to be developed, the operating conditions, the environment, and the resources available to adapt them to the needs of the learner (Pimienta, 2012; Alcoba, 2013). Using the appropriate strategy according to the content to be taught and the characteristics of the students is a sign of quality (Isolina et al., 2008).

Active (participatory) methods as a teaching-learning strategy are recognized as a valuable didactic resource for achieving results that are not accessible with so-called traditional methods, characterized by one-way communication from teacher to students (Isolina et al., 2008).

Cooperative learning is a strategy in which groups work in small groups. It is based on cognitive theories that consider students as social subjects, developing in a sociocultural context that is very important for their learning process. In this strategy, the teacher is a facilitator for student learning so that they reach their next potential (Jiménez, 2003; Alcoba, 2013). 

Cooperative learning is not a synonymous with students working in groups; it is often confused with practices such as asking more advanced students to help the rest, or having students divide up a project and each share or present that part to their classmates (Jiménez, 2003). According to Felder (1994), cited in Jiménez (2003), a cooperative learning exercise is considered as such only if it meets the following elements in table 1. 

Table 1. Elements of cooperative work according to Felder (1994)*
	Element
	Characteristics

	a) Positive interdependence
	Each team member depends on the other to achieve their goals. If one student fails, the team fails as a whole. Students realize that what each one does has an effect on the work of the rest of the team members.

	b) Individual evaluation
	Each student receives an evaluation for their individual work.

	c) Face-to-face interactions
	Students help, encourage, and support each other's learning efforts, because they depend on each other. Team members provide mutual feedback, teach each other, and foster knowledge acquisition.

	d) Appropriate use of collaborative skills
	By working together, students learn, develop and use their social skills (leadership, decision-making, confidence, communication and conflict management), which are necessary in future life.

	e) Group processes
	To improve group processes, students evaluate their own work, as well as the dynamics and quality of their interpersonal relationships. It is important that work groups dedicate time to activities that promote team building and collaborative work.


Felder (1994), cited in Jiménez (2003)*

On other hand, the “urban tribes” concept of Michel Maffesoli (Matteu, 2013) can be helpful to understand students in the classroom, these are groups of young people who share common interests, tastes and aesthetics to build a collective identity, in the  particular case of a classroom the collective identity can be seen as the generation, or group, each generation or group, in general, wishes to stand out or distinguish themselves from the rest.

Pimienta (2012), points out the importance of making use of the resources available for teaching, in this sense we can talk about managing the resources available for teaching where the word administration although widely used in the business environment, has different uses among which is the management of affairs of an institution (Donaldson & Fafaliou, 2007), and in an educational institution, in addition to human and economic capital, there is the management of educational services that the institution provides to students, and everything related to the teaching-learning process must be appreciated as a resource.

When properly managed, it can positively impact the students' acquisition of knowledge, in this sense, emotional relationships, empathy between students and, the technological developments that are currently available to students and teachers must also be appreciated as resources and, consequently design strategies that allow them to be managed positively and for the benefit of students.

2. methodology

2.1. From the work strategy in the group
The work strategy, as well as the justification for each stage that comprises it, is presented sequentially in table 2.

Table 2. Steps of the teaching methodology in large groups through work in pairs, teams and groups, and the justification for each step.

	Steps
	Justification

	1. Introduce yourself to the group and initial awareness talk
	This talk addresses the importance of students being the first to be interested in their learning and its quality, as well as the role of the teacher as a guide and advisor in the learning process of each student.

	2. Teams of 4 to 10 people are formed, but these teams must have an even number of members (if there is an odd number of students in the group, a team will have 5, 7, 9, or 11 members). Students may choose to form teams.
	At this stage, team formation allows the total number of students in the group to be subdivided into work teams. 

The variation in the number of members allowed per team is due to the need for the teams formed to truly be made up of students with psycho-emotional affinities and an emotional relationship between them.

	3. Once the teams are formed, they are instructed to select their pair (a member of the same team to which they belong, in case there is an odd team due to the total number of students in the group also odd, only one sub-team of pairs would be of 3 members).

With this instruction the importance of selecting their pair well is pointed out (or their two pairs in the odd team) considering for their selection their emotional relationship, their personal situation of each one of them (if they work or support activities at home or have some other situation that prevents them from attending class regularly), and the empathy that may exist between them due to the psycho-emotional, social and family situation in which they know their classmates are, since among them the academic work and attendance will be shared since they will be allowed to work together all the time.
	At this stage, the formation of peer sub teams has the purpose of selecting the person with whom they feel most identified and in whom they trust the most to accompany them in the teaching process. 

The empathy between them is due to the emotional relationship that exists, and how much they know each other comes from the things they share as a result of the trust that has been generated between them. 

However, the peer sub-teams know that they can count on the other members of the general team to which they belong, and this relationship between the members of a team is reinforced by designing activities within the group, such as the review of topics for discussion, or educational recreational activities in a way that teamwork is encouraged at all times,  and the delivery of reports, sometimes by teams or by sub-teams of peers, generates strong bonds between them and supports each other to continue with their studies in the best possible way. 

This dynamic maintains emotional relationships between team members, and if a team has trouble understanding a class topic, the same group participates so that other teams can reach a better understanding of the topic.



2.2. From the evaluation
2.2.1. From assistance
Attendance, which is one of the first criteria considered, is recommended to eliminate a mandatory percentage, and to be a criteria for consideration in the final grade depending on the percentage of attendance by the peer sub-team formed, that is, if one or both members of the formed peers attend, attendance is counted for both, and the consideration in the final grade should be an agreement between the teacher and the students enrolled in the subject or course.

2.2.2. From continuous assessment
The traditional style of requesting participation, selecting students at random and asking them about a topic to review what has already been reviewed, is changed for a participation system in which, through the incorporation of some generative artificial intelligence of their choice (for example “Gemini” , “DeepSeek”, “Copilot”, and other examples), they review the information and generate a discussion about it, involving the group through active participation so that they read the information obtained, write down or emphasize the key points of the topic, this avoids the discomfort that some students feel when being exposed in front of their classmates for not knowing the subject, valuable time is recovered for the class, personal, team and group work is encouraged, and a dynamic of participation and learning is generated in the group. 

This type of participation is recorded as well as that carried out in recreational activities of an educational nature within the classroom (eg. quick bibliographic reviews, practices or educational games within the classroom and reflective and learning activities outside the classroom).

It is suggested that a physical or digital evidence portfolio be used to record academic activities carried out both inside and outside of class. These activities will ultimately be considered in the evaluation based on what was agreed upon between students and the teacher at the beginning of the school year.

2.2.3. About the exams
The evaluation criteria and the percentage that each criterion represents in the final evaluation are agreed upon with the group, allowing them to hold a group assembly so that the evaluation has the approval of the vast majority of students enrolled in the group and in the subject or course.

For exams or assessment tests, although pair and teamwork are important, as these are the levels where everyone's participation is encouraged, these assessment tests are administered individually, making this a differentiating factor for each student based on their own learning. It is recommended to allocate the highest percentage to this category, or even 100% if there are students who, for personal, family, or work reasons, find it difficult to attend regularly or arrive on time. However, this should always be a group decision, so allowing them to hold their own assemblies to make decisions is important, as well as writing them down and signing them (student-teacher academic contracts).

Ultimately, what is achieved with this teaching-learning strategy in which students participate in decision-making is that collaborative work, research, discussion, and the integration of topics are encouraged, but the work of each of them is also assessed with exams or assessment tests, giving them the same opportunity, whether they attend or not (regardless of the reason that prevents them from attending class regularly), to learn with the support of self-taught work, of their selected peer to work with, of the team, and of their emotional relationship with the group.


3.DISCUSSION
Given the paradigm shift in higher education and considering that the emphasis on the teaching-learning process must be centered on the student, it is necessary to develop strategies that respond to the needs of the learner, considering the available resources and time (Castillo & Agustín, 2017; Alcoba, 2013). In this sense, the developed strategy addresses the need to work in study groups selected by the students after an awareness-raising discussion on the importance of working in teams with peers who can also support them academically, not just emotionally.

The incorporation of the use of A.I. and the digital portfolio of evidence also responds to the current need, rather than a trend, in which students develop their own learning styles and in many of these the use of digital tools is currently a constant, however, this has a couple of risks since as the A.I. ​​itself points out on its home sites, specialized information may present errors, and incorporating it into the classroom as a tool allows it to be analyzed, discussed and correct in what needs to be corrected so as not to generate confusion in students. In this sense, Cabero (2005) already pointed out the usefulness but also the risks of using ICT in the classroom.

Active teaching methods motivate participation and improve student performance compared to traditional methods (Cardona-Posada, et. al., 2025). The OECD highlights the need for more flexible and inclusive undergraduate education systems, including tailored programs, selection processes that consider different learning styles, and shorter, more targeted offerings. Given the increasing enrollment of students at all educational levels, the OECD recommends a comprehensive approach to ensure equal opportunities and quality in the academic education received to meet professional skills needs (OECD, 2025; Artamonova, et al., 2014).

In Latin America, there are few studies that focus on the problems of large groups (Castillo & Agustín, 2017). Castillo & Agustín (2017) consider a large group to be those with more than 50 students in the classroom, however, the OECD considers large groups to be those with more than 25 students in primary and secondary education, so in this sense, taking into account the consideration made by the OECD (2025) on the need to reduce the number of students in the groups and bring them to an average between 25 and 28 students, a group with more than 30 students can be considered large if considerations are made of the paradigm shift from one centered on learning to one focused on the students, where transferring knowledge is no longer enough, the needs of those who demand the educational service, the ways of learning (learning styles), the operating conditions in the educational institution and the social environment, and the available resources must also be addressed (UNESCO, 2019; OECD, 2025; Montanero, 2019; Cabero, 2005). 

In this sense, the developed strategy considers the emotional relationships that are formed between students as an intangible but present resource and of great impact on academic achievement, by selecting a peer (student from the same group enrolled in the subject or course) as the support person for their studies, a feeling of trust and mutual commitment is generated to support each other in their learning process, at the same time this strategy considers that these peers are part of a learning environment in the group, and therefore in the vast majority of cases they are part of a larger group of students who have formed emotional bonds of friendship, which is why its structuring requests that work teams of peers be formed with a maximum of 8 or 10 students, in such a way that a large group forms subgroups of up to 10 students, allowing interaction with them in class, especially in class work activities to research a topic, discuss the topic, integrate it with other topics, or carry out a complementary activity or exercise to reinforce learning. It is recommended that a team have at least 4 members; however, given the different personalities and emotional ties that are generated within the group between students, it can be considered the work of only 2 people, or in the case of an odd number of students, a pair work (between two students) can be made up of three people so as not to leave a single person within the group without the support that a peer (student) can provide. 

The emotional ties generated within the group should begin to be seen as a resource that, if properly managed, can positively impact the academic performance of the same students.

Isolina et al. (2008) evaluated the effectiveness of forming subgroups within a group of more than 200 students and compared the effectiveness of this strategy by selecting a few topics. They compared an active teaching-learning method that consisted of self-managed learning with respect to a traditional lecture class. The result of this comparison with respect to achievement was not significant, however 60% of the students perceived the active strategy as more beneficial with respect to the traditional lecture class. To date, no analysis has been conducted regarding this methodology because this strategy is a recent development. However, the acceptance rate of students enrolled in the course reflects their approval of the strategy. It also includes other indicators such as an average attendance rate of 80 to 95% of enrolled students. The same strategy also shows that attendance rates could be around 50% when paired (working partners) are used for the subject. Furthermore, this strategy has encouraged approximately 20% of students in the group to participate on their own initiative in the discussion of topics. The rest of the group participates, when requested, contributes with key ideas to the discussion, revealing students' interest in getting involved in their own learning.

Given the paradigm shift in education, the increased demand for undergraduate educational services, which results in an increase in the number of students enrolled in a group, and the development of digital tools such as A.I. and the digital evidence portfolio, this strategy is an applicable option that addresses many of today's needs. It also incorporates active participation in decision-making within the group by students, a fact that is becoming increasingly important.

4. Conclusion
The approach of this teaching-learning strategy in which students are participants in decision-making, collaborative work, research, discussion, inclusion of the use of A.I. as a teaching tool, integration of topics, weighting of the individual work of each of the students with exams or evaluation tests, is made flexible with class attendance, and meaningful learning is encouraged by supporting self-taught work, their chosen peer, the formed team and their emotional relationship with the members of the group.
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