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Abstract: The results obtained in the implementation of a contextualization strategy in which 105 sixth-semester high school students 

belonging to five groups are presented, addressing the content". The study of polymers and their impact currently on the world”. This 

topic corresponds to the second unit of the Chemistry IV course of the College of Sciences and Humanities, which is High School level. 

It was applied in the penultimate week of classes by addressing learning: "It argues the need to make responsible use of synthetic 

polymeric materials, by digging into documentary sources their identification and recycling methods." A printed initial questionnaire 

was conducted to know the depth of the knowledge acquired during the course which was developed through a contextualization strategy 

in which 5 short videos were observed and discussed. After the strategy was reassessed with another questionnaire answered in a Google 

Drive form, the results indicate that teaching polymers framed in the recycling topic had a positive impact in the learning process. 
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1. Introduction 
 

Polymers are macromolecules made up of repetitive 

fundamental units called monomers. These are used for the 

manufacture of a large number of products, such as bags, 

containers, containers, as well as more specific products 

such as ion exchange resins. At College of Sciences and 

Humanities (CCH) which belongs to the High School of 

the National Autonomous University of Mexico, UNAM, 

polymers are studied from the chemical point of view from 

the characteristic polymerization reactions (addition and 

condensation) of the monomers where students are 

presented with everyday products such as polyethylene, 

polypropylene, PET, etc. 

 

The 2015 Guidelines approved by the American Chemical 

Society Professional Training Committee require the 

curriculum for certified bachelor's degree to include the 

principles governing macromolecular, supramolecular, 

mesoscale and nanoscale. The justification for this new 

requirement recognizes that the synthesis, analysis, and 

physical properties of small molecules give an incomplete 

picture of the higher-order interactions that occur in these 

systems. Programs can meet this requirement through an 

in-depth course on these systems or coverage distributed 

across two or more required courses. It is anticipated that 

most undergraduate programs will include at least some 

synthetic polymer coverage, but there may be concerns in 

many departments about how best to implement such 

coverage. Kosbar & Wenzel (2017), suggested topics 

illustrating important aspects of the chemistry and 

properties of synthetic polymers. 

 

The College of Sciences and Humanities (CCH), belongs 

to the UNAM High Scool and has been characterized by 

its innovative model of studies. Therefore, it clarifies in its 

mission that students "will be actors of their own training, 

of culture, of their environment, capable of obtaining, 

hierarchical and validating information, using classical and 

technological tools to solve new problems." This is how 

teachers develop strategies to generate and promote these 

skills in students. 

 

The diversity of methodological strategies in class 

improves learning, since according to De la Torre, N. L. 

M., and Dominguez, G. J. (2012), that knowledge is not 

delivered 'ready' is a key point from the perspective of the 

students. In other words, the strategy that the teacher 

chooses should be aimed at developing meaningful 

learning in the student. 

 

In this sense, Jaimes, L. and Mejía, A. (2005) emphasize 

that teachers should enrich activities by investing the 

necessary time in the class by making students feel their 

experiences. Thus, teaching related to aspects of 

technology would be encouraged as a way of 

complementing science, and the use of scientific processes 

and the linkage of teaching would be encouraged to the 

interests of students and to aspects that are significant to 

society. Generating activities according to the daily life of 

students allows, first to generate interest, and second, to 

contextualize. In Figure 1, the differences between a class 

with a traditionalist approach and another by applying 

contextualization are framed. 
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Figure 1: Differences between traditional and context-based strategies 

 

Traditionalist learning considers content detached from the 

reality of students or the execution of sequences of steps to 

solve exercises without the promotion of critical thinking. 

Opposite to this, in contextualization students become 

involved in their learning processes, relating their own 

experience and acquiring social, scientific and critical 

knowledge. 

 

Rioseco, M., and Romero, R. (1997) propose, teaching in 

the context of the particular world enables meaningful 

learning. In the case of science, contextualizing with 

current events allows to integrate society and the 

environment with disciplinary content; so Ros, A.C. 

(2011) differentiates two approaches: one is based on the 

concepts to interpret and explain the context, and in the 

other, the context for introducing and developing concepts 

and models is related. In both cases, it is based on the 

vision of the learning located, where the situation and 

context, in which learning takes place, is emphasized. 

 

The main thesis of the learning is that knowledge must be 

acquired in a self-dependent and active process, in an 

authentic context, that is, learning is produced through the 

reflection of experience, from collaborative work and 

exploring the meaning of events in a particular space and 

time. 

 

According to the above, the traded learning exposes the 

importance of the social dimension in the construction of 

knowledge as well as significant knowledge. So, the 

didactic sequences in context generally focus on inquiry or 

debate of problems in chemistry and society. Rioseco, M., 

and Romero, R. (1997) found that context and social 

circumstances are important variables that interact with 

individual characteristics to promote learning and 

reasoning. The choice of context would therefore be what 

makes the activity authentic. In this sense, Chiappe, L.A. 

(2009) emphasizes that the closeness and familiarity of the 

context of the contents and activities, allows a better 

appropriation of them. 

Given the above, the objective of this work is to integrate 

students' daily life to the learning process in the subject of 

polymers from the chemical perspective framed in the 

subject of chemistry of the CCH, also relating the social 

impact of the use of polymers on a day-to-day basis, such 

as waste generation and the endpoint (microplastics and 

the garbage islands). In such a way, the student relates and 

structures the concept of polymers from both perspectives, 

as well as becoming aware of the current problem society 

faces with polymers. 

 

2. Methodology 
 

The present study involved 105 sixth-semester high school 

students from five groups. The content was addressed from 

the second unit: "The study of polymers and their impact 

today", of the CCH Chemistry IV course. The process 

performed is described in Figure 2. 
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Figure 2: Investigation sequence 

 

The learning was addressed, "It argues the need to make 

responsible use of synthetic polymer materials, by digging 

into documentary sources its identification code and 

recycling methods" through a contextualization strategy, in 

the penultimate week of school. 

 

Figure 3 presents the characteristics of the content, which 

has applications in daily life and industrial processes; 

requiring prior chemical knowledge and the application of 

formulas and equations linked to polymerization 

processes. These are addressed from the three levels of 

representation: macroscopic, nanoscopic and symbolic, 

being essential to understand the relationship between 

chemical structure and properties of matter. 

 

 
Figure 3: Polymerization content characteristics 

 

The strategy began by answering a printed questionnaire 

(see Chart 1) to investigate the previous knowledge by 

responding in the classroom 93 out of the 105 students. 

 

Chart 1: Previous Questionnaire 

 
 

Students were subsequently asked to review short video 

documentaries which relate the content, the importance of 

recycling and the final disposal of polymers. After 

watching the videos, they answered questionnaires about 

conceptual content and its daily application inviting to 

reflection. The teacher immediately encouraged discussion 

among students based on the revised information. The 

documentary videos, their duration in minutes, the link 

from which they were retrieved and the respective 

questionnaires are presented below: 
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Polymers and their impact on health and the 

environment 

  

After watching the video "The History of Plastic" (6 

minutes) 

 https://www.youtube.com/watch?v=Cz-OZyK9M_Q 

Answer: 

What are single-use plastics? What percentage of total 

plastics do they constitute? State 3 examples 

What can we do to avoid the consumption of single-use 

plastics? 

What solutions are scientists exploring for plastics that 

have already been produced and discarded and for future 

production?  

Share a reflection about this video. 

 

After watching the video "Living Without Plastic" (14 

minutes) 

https://www.youtube.com/watch?v=hpmLHorl4NE 

Answer: 

What is the numerical data about the plastic that Patri and 

Fer give?  

Which of the actions they took to stop using plastic do you 

find the easiest to implement with your family?  

Which of the actions they took to stop using plastic do you 

find the most difficult to implement with your family? 

Why are they the most difficult? What items from the ones 

Patri and Fer use(yourself or at home) have to do with 

polymers (plastics, fibers, rubbers, coatings or adhesives)? 

Share a reflection about this video 

 

After watching the video "What to Learn from... 

SWITZERLAND A country WITHOUT WASTE?" (9 

minutes) 

https://www.youtube.com/watch?v=Es1YCxdT34U 

Answer 

Briefly describes the accident of the Sandoz company in 

Switzerland  

What is done in Switzerland with garbage that cannot be 

recycled? 

What numerical data do they give in the video about 

recycling in Switzerland?  

What is the "formula" to prevent garbage contamination? 

Share a reflection about this video. 

 

After watching the video "Bisphenol A (BPA): A Toxic in 

Your Kitchen“ (11 minutes) 

https://www.youtube.com/watch?v=EzkLzc0O3dU 

Answer 

What is BPA?  

Where is BPA located?  

What effects does it have on humans health? 

What can we do to avoid the effects of BPA?  

Share a reflection about this video. 

 

After watching the video „How to remove microplastics 

from your hygiene and beauty routine?“ (3 minutes) 

https://www.youtube.com/watch?v=yVJl1fAUYdo 

Answer 

What are microplastics? 

Where are the microplastics located? 

What effects do they have on humans? 

What can we do to avoid the effects of microplastics?  

Share a reflection about this video. 

 

The strategy ended by answering a questionnaire that the 

105 students responded in a Google Drive Form, presented 

in Chart 2, which asked questions related to polymer 

recycling and how is this related to their daily lives. 

 

Chart 2: Final questionnaire format 
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3. Results and Discussion 
 

This section presents the results of the evaluation 

questionnaires, both before and after watching the video. 

In both cases, the representative answers of some students 

are presented by question. Subsequently, their respective 

analysis is performed. 

 

Previous Questionnaire 

 

 
 

 
 

In general, students defined the polymer as the set, binding 

or repetition of basic units. 15% of students specified that 

they are macromolecules or molecules. 30% of the 

answers suggest that they are long chains of units. 50% 

confuses monomer and other chemical compounds. 
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When questioned about their relationship in daily life, 

most named synthetic polymers. Only 4 students 

mentioned natural polymers such as DNA, RNA and 

cellulose. Some gave scientific names, others the 

acronyms by which they are known and others, objects 

made with these compounds. Accordingly, the distinction 

between name, acronym and articles made with polymers 

is required. From the answers obtained in the question: 

differences between thermosetting and thermoplastics in 

which they talk about their softening or deformation at 

"relatively low or high" temperatures, it is necessary to 

define the concepts of transitional temperature vitrea and 

degradation temperature. Also, since they differentiate 

thermoplastics from thermosetting by being "recyclable" 

or not, it is necessary to note that in this process only a 

percentage of material that has already been used and 

always requires virgin material to be occupied. In addition, 

25% of the students confused the structure they have, so 

this will be further explored in the following courses. As 

for the characteristics that are taken into account for the 

classification of polymers, only one mentioned that they 

may be organic and inorganic so it will be necessary to 

emphasize the existence of silicon and phosphorus 

polymers, among others 

 

Final Questionnaire 
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Based on the responses from the final evaluation 

questionnaire, it was found that there is confusion between 

the terms recycling and reuse, so it is suggested to 

emphasize that recycling is a series of processes, both 

chemical and physical, including selection, crushing, 

washing and drying; while reusing is to give different use 

to objects. 

 

Likewise, students comment on the use that polymers have 

in their daily lives: "They are very essential, but human 

beings have abused on their consumption and given them 

misuse. Polymers, as well as very useful, have been a 

threat and a danger to the planet , that's why you have to 

learn how to use them responsibly". When students are 

questioned whether they are good or bad, they describe: "I 

don't know how I could say that they are good or bad 

because they are everyday objects (not completely 

fundamental or necessary) so I think I don't know if they 

could be defined as good or bad, but to see the use we give 

them and waste management." 

 

With regard to natural polymers, one student replied: 

"Polymers are definitely good for humanity, for example, 

DNA is essential for life, even petroleum derivatives like 

polyethylene are of great importance. However, the misuse 

that human beings have given to plastics has led us to the 

consequences that are suffered today." 

 

When questioned about the health risks they may cause 

due to bad disposal, 8 out of 105 students gave affirmative 

answers such as: "Yes, instant soups come in styrofoam 

cups and at the time of heating components were detached 

so my partner was hurt." "Yes, heating food in the 

microwave in tuppers make it poison"- "I don't really 

know yet, but I think sometimes diseases stem from all 

that pollution that is caused." 

 

Students described the concept of natural polymer as 

natural substances, chemical species of high molecular 

weight, large size and predominantly elongated shape that 

are part of the cell walls of animal and plant cells, as well 

as exoskeletons of invertebrates and vertebrate 

endoskeletons. 

 

We found that applying this strategy allowed to generate 

meaningful learning from a context of interest to the 

student, such as polymer recycling. Discussion and debate 

in the classroom were encouraged in order to induce 

connections based on the development of arguments by 

considering values and activities affecting the environment 

and society. 

 

4. Conclusions 
 

This research identified certain conceptual deficiencies of 

the high school students who participated, with the 

application of the initial questionnaire even though they 

already knew the subject of polymers. The use of short 

videos, especially documentaries, was vital in linking 

students' daily lives to chemistry; in addition to fostering 

students' arguments for class discussion, thereby 

developing critical thinking. 

 

The information gathered through the implementation of 

the polymer contextualization strategy confirmed the 

impression that this approach is positive and achieved with 

it, a significant learning. After some time, students clearly 

remember the topics covered, even for those who had 

regularly had low returns. 
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