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Abstract: 

The objective was to evaluate the effectiveness of interactive laboratories in generating 

meaningful learning, modifier of parasite control practices. Interactive laboratories are a 

methodology for the building of knowledge that facilitate the interaction of sheep and goat 

farmers with laboratory techniques, on their own farm, to enrich their perceptions about the 
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parasitic process. The research was conducted in the Cauto River Valley, Cuba, in the 

municipalities of Jiguaní and Bayamo. Fifty sheep and goat farmers were studied. From an 

interpretative approach, the effect of the activities implemented with the methodology of 

interactive laboratories on the learning of farmers regarding gastrointestinal strongylosis of 

small ruminants was evaluated. The participating farmers showed a limited initial 

understanding of the processes of parasitic infestation based on the lack of previous 

perceptions about them. The interactive laboratories allowed the creation of key perceptions 

of the parasitic process, such as etiological agents, sources of infestation and transmission 

mechanisms; based on a new semantic network with concepts assimilated from visual and 

lived experience. This allowed the conceptual differentiation of gastrointestinal strongyles 

with respect to other etiological agents, as well as different stages of the life cycle of these 

parasites. As a consequence, there was meaningful learning with effective changes in parasite 

control practices, consistent with preventive strategies. 
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Introduction 

 

 

The eastern region of Cuba encompasses two mountain massifs, Sierra Maestra and Sierra 

Cristal, and the Cauto Valley watershed. This region concentrates 55 % of the national 

population of small ruminants in the country, and of this, more than 80 % is in peasant 

herds(1). The species of small ruminants present are sheep and goats, both decisive in peasant 

subsistence strategies. According to La O(2) and La O et al(3), in this region the typology of 

small ruminant farming includes two forms: farming on farms and farming in backyards and 

plots, which prioritize to a greater or lesser extent the objective of family consumption with 

respect to the commercialization of products. Nevertheless, social demand requires the need 

for development in this productive matrix. Since 2016, the peasant sector has been 

encouraged to sell meat for local consumption and to the Cuban tourism sector, as well as 

the local production of goat’s cheese and milk(1). 

 

Gastrointestinal parasitism is one of the health problems with the greatest economic impact 

on these systems. Up to 30 % of the losses in these types of farming are associated with these 

parasites(4), where the group of Strongylates stands out, headed by the genus Haemonchus 

spp(5,6). The most severe impact they produce is death. However, from the economic point of 
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view, what has the greatest impact is the reduction, by up to 25 %, of the productive potential 

of animals, without being perceived by producers(7). 

 

The late intervention for parasite control favors the progressive rupture of the enzootic 

balance, with an exponential increase in the parasite population. Under this dynamic, the 

producer detects parasitosis in the herd late, therefore, these can cause economic damages 

higher than the costs of treating sick animals and losses due to mortality in the herd. This 

leads to the need to evaluate the level of perception of producers regarding parasitic processes 

in their herds. This is a challenge to the ways in which traditional farmers build their 

knowledge. These are complex cognitive processes based on perceptions(8). Interactive 

laboratories are a methodology that aims to reinforce the contribution of the work of 

laboratories in the building of knowledge about parasitic processes, through epidemiological 

studies, with a participatory approach. This requires simplifying and adapting, to field 

conditions, parasitological diagnostic techniques to develop them and interpret their results 

together with farmers in their own land. Subsequently, spaces for socialization and 

interaction between groups of farmers and specialists are created for the building and 

systematization of knowledge. 

 

The proposed hypothesis is that the interaction of farmers with laboratory techniques, adapted 

to the field, and the participatory carrying out of epizootiological monitoring could enrich 

their perceptions of the parasitic process and, consequently, strengthen their capacities to 

implement integrated control strategies. The objective of this research was to evaluate the 

extent of the perceptions of sheep and goat farmers about parasitic processes and the 

effectiveness of interactive laboratories in generating meaningful learning, capable of 

modifying inefficient parasite control practices. 

 

 

Material and methods 
 

 

Type of study 

 

 

The research was based on the interpretive paradigm. The effect of the activities carried out 

in the methodology of Interactive Laboratories on the learning of farmers regarding 

gastrointestinal strongyloses of small ruminants was evaluated. With a longitudinal, 

prospective or follow-up conception, the knowledge system of the farmers at the beginning 

of the study and its evolution during and after the implementation of the interactive 

laboratories were analyzed. 

 



Rev Mex Cienc Pecu 2023;14(3):592-609 
 

595 

Location 

 

 

The experience was carried out in the Cauto River Valley, in eastern Cuba, in the 

municipalities of Jiguaní and Bayamo, province of Granma. This region stands out for 

concentrating more than 55 % of the country’s sheep and goats(1). 

 

 

Producers included in the study 

 

 

The study included 50 farmers consistent with the farming typology reported by La O et al(3) 

(Table 1): typology of farming in farms, typology of farming in backyards and plots. 

 

 

General characteristics of production systems 

 

 

The producers included in the study manage farming systems in direct grazing with natural 

grasses (Dichanthium caricosum and D. annulatum). The size of the farms is very variable 

(Table 1) and marginal and communal areas are additionally used for goat farming. Food 

compensation areas with Pennisetum purpureum are used in 30 % of the systems. The 

fundamental objective of farming is to simultaneously achieve self-subsistence, 

accumulation and strategic commercialization. 

 

Table 1: Typology of herds participating in the studies and sampling guidelines 

Typology of 

farming 

system* 

Farming 

objective 

Size of the 

farm 

Herd size 

Herds 

studied 
Sampling 

Average SE Average SE 

Farming in 

backyards and 

plots  

It prioritizes 

family 

consumption 

4 2.2 14 

(12 breeding 

females 

maximum) 

1.9 20 herds:  

18 sheep 

and 

2 mixed 

sheep goats 

The whole herd 

Farming on 

farms: 

13 to 60 

breeding 

females 

It prioritizes 

accumulation 

for strategic 

employment 

11 4.5 26 

13 to 60 

breeding 

females 

12.7 30 herds: 

25 sheep 

and 

5 mixed 

sheep goats 

10 animals per 

category 

(breeding 

males, 

breeding 

females, 

developments 

and offspring) 

* Typology defined by La O(2); SE= standard error. 
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Method of obtaining the information 

 

 

The baseline of knowledge regarding gastrointestinal strongyloses was established through 

open-ended questions and discourse or content analysis, described by Sampieri(9). The units 

of analysis were the following: a) perception of the parasitic process, b) way of identification 

of parasites, c) direct observation of some adult parasitic form, d) places of observation, e) 

perceptible signs of the parasitic process, f) sources of infestation, and g) transmission 

mechanisms. In accordance with the longitudinal nature of the research, these units of 

analysis were considered in workshops of socialization and follow-up of the experience, with 

the producers, through in-depth group interviews and participatory building of mind maps. 

 

 

Descriptive summary of the Methodology of Interactive Laboratories 

 

 

Interactive laboratories are considered a methodology for systematic, in situ and participatory 

monitoring of gastrointestinal parasitism in small ruminant herds. It is based on promoting 

the participatory evaluation, with farmers and technicians, of the parasitic process and the 

factors that influence it. It also promotes socialization and exchange workshops, in which 

mind maps of the knowledge generated are built and parasite control strategies are proposed. 

The interactive laboratories use simple microscopy techniques adapted to field conditions for 

the development of perceptions, in producers, of the parasitic process in general. Finally, a 

follow-up process is planned to monitor permanent changes in practices, based on 

observation and interviews (Table 2). 

 

Table 2: Stages and activities in the methodology of interactive laboratories 

Stages Objectives  Activities  Expected results 

Baseline 

definition 

Define the baseline in 

both the level of 

infestation of the herd 

and the perception of the 

farmer about the parasite 

situation. 

1. Identification of 

the farmer and general 

anamnesis. 

2. Definition of the 

work plan. 

3. Initial 

parasitological diagnosis. 

Baseline of the parasitic 

process and the level of 

knowledge associated with it 

identified. 

Participatory 

epidemiological 

study 

Study the dynamics of the 

parasitic process at the 

level of the farming 

system and the factors 

that affect it with the 

participation of farmers 

4. Quarterly 

parasitological studies. 

5. Participatory 

sampling. 

6. Participatory and 

in situ analysis of samples. 

The fundamental 

characteristics of the parasitic 

process and key elements for 

control at the level of the 

farming system are defined. 

The farmer visualizes the 

parasitic forms and develops 
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Stages Objectives  Activities  Expected results 

to develop perceptions in 

them about this process.  

7. Participatory 

preparation of the study 

report. 

  

perceptions about them and 

the epidemiological process 

in general. 

Participatory 

evaluation of 

results 

Evaluate parasitic 

processes, their dynamics 

and factors in 

participatory spaces to 

promote the collective 

building of knowledge 

about the parasitic 

process and its control. 

8. Annual 

systematization of 

epizootiological results at 

the level of farming system, 

farmer – experts. 

9. Annual workshop 

of systematization with 

participating farmers and 

experts. 

Farmers build knowledge 

about parasitic processes and 

their dynamics to improve 

their control practices. 

 

 

Specifications on participatory parasitological studies conducted under 

field conditions 

 

 

Representative animals of all zootechnical categories were studied in 50 herds, breeding 

males, breeding females, developments and offspring (Table 2). In all cases, data from the 

sampled animals, such as age, reproductive status, body condition, were controlled, and a 

clinical examination was performed with emphasis on the search for symptoms of parasitic 

infestation. The guideline for the sampling was 10 animals per zootechnical category. In the 

case of small herds, less than 12 breeding females, all animals were examined. 

 

The entire process of parasitological diagnosis was carried out on the producer’s farm and 

with the participation of the farming family. Feces samples were taken before 0800 h with a 

monthly frequency for one year. To identify the genera of strongyles present, cultures were 

carried out, which were protected with activated charcoal for 7 d to avoid contamination by 

fungi. The egg count was performed using the McMaster technique(10). In the case of grasses, 

the sample was taken before 0800 h, through a walk in the grazing areas, in which small 

portions of grass were collected every 8 m. For the count of infesting larvae per kilogram of 

grass, the technique described by Cetrá et al(11) was used. 

 

 

Statistical analysis 

 

 

Exploratory statistical techniques of simple correspondence factor analyses were applied to 

associate categorical variables related to learning dimensions and establish cognitive 
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patterns. Contingency tests and frequency analysis were also used. The Software used was 

Statistica version 10(12). 

 

 

Results 

 

 

Regarding the way in which farmers identify parasitic processes, a cognitive gradient of 

statements was established (Figure 1), according to Guttman’s scalegram(13) with the 

following trend: They claim that their herd is infested with parasites; they manifest some 

form of identification; they claim to have seen parasites; they identify some place where they 

have seen them. 

 

Figure 1: Cognitive gradient, according to Guttman’s scale, for statements related to the 

identification of gastrointestinal parasites in small ruminant farmers 

 
 

According to Guttman’s scale, the first statement is the most generalizing and basic. Each 

subsequent statement implies a step towards deepening knowledge(9). That is, “knowing how 

to locate a parasite” implies “having seen it”, and this in turn, “knowing how to identify it” 

and “having perception of the parasitic process”. However, having perception of the process 

does not necessarily imply having identified the parasites or having seen them. In this study, 

the gradient was consistent at 95.83 %, which indicates that the ordering of the scale is 

acceptable. 

 

The ordering and frequency of statements indicate that 83 % of farmers reported having 

perception of parasitic processes (Figure 1), nevertheless, only two thirds (56 %) support 
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their perception in concrete arguments, particularly the presence of clinical signs in their 

herds (Figure 2). 

 

Figure 2 shows that the first signs perceived had to do with changes in feces, followed by 

clinical manifestations in the general condition of the animals and finally, extreme clinical 

signs of the development of the anemic syndrome. 

 

Figure 2: Clinical signs associated with parasitosis and categories of order of appearance, 

based on the perception of small ruminant farmers 

 
 

This dynamic is consistent with the pathogenesis of strongyles. The infesting larvae ingested 

with the grass, in the case of the genus Haemonchus, pass to a fourth stage in the tissue of 

the gastric mucosa, where a kind of encapsulation occurs. Certain stress conditions, in the 

host, favor the development of these larvae and the continuity of the cycle(14,15). Then, the 

combination of events related to zootechnical management and the development of the 

exogenous phase of the biological cycle lead to successive reinfections that cause a gradual 

increase in the parasite load. In this way, the increase in parasite load first produces irritations 

of the gastric mucosa and gastroenteric disturbances that are reflected in the aspect of the 

feces. Gastroenteric dysfunction, in combination with the hematophagous effect of some 

genera of strongyles, subsequently affects the nutritional status of the sick animal, and in the 

longer term, leads to the severe anemic syndrome. Precisely, this anemic syndrome is the 

basis of the Famacha Method(16,17) for the monitoring of the parasitic process and criterion 

for the application of anthelmintics. However, in the context of traditional farming systems 

in Cuba, management does not guarantee adequate nutrition of the herd(18). For this reason, 

anemic syndrome due to undernutrition is also very frequent and its appearance can be 

confused with the effect of parasites in these herds. 
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On the other hand, the parasitic process manifested itself by the expulsion of parasite eggs in 

the feces, long before clinical signs visible to farmers appear(19,20). In the monitored herds, it 

was observed that 70 % of the dewormed animals, managed in direct grazing, began to expel 

parasite eggs 28 d post-treatment (average time) without any other sign of the parasitic 

process. This period, without discernible clinical signs for farmers, lasted for an average of 

55 d, where the egg count reached 1,000 eggs per gram of feces (e.p.g). 

 

The time elapsed between antiparasitic treatment until a new manifestation of the disease at 

the level of susceptible population is related to the prepatent period of the parasite, the 

subsequent management of the herd and environmental conditions. In this case, it can be 

understood that at least two complete cycles of reinfestations were required for the clinical 

manifestation of the process, including the prepatent period of the genus Haemonchus, 21 

days according to Pinilla et al(21) plus the requirement to develop infesting larvae and spread 

significantly in the grassland(22). 

 

The signs of impairment of the general condition of the herd, that is, weight loss, growth 

retardation, as well as bristly and dull hair, are the most recognized by farmers (Figure 3). 

Nevertheless, they manifest themselves with high levels of infestation which are projected 

by egg counts greater than 1,000 e.p.g. This shows that farmers perceive the parasitic process 

when it is in an advanced state with more than two months. In this period, the parasite 

population increases gradually, after successive cycles of reinfection. 

 

Figure 3: Frequencies of clinical signs of gastrointestinal parasitism in small ruminants, 

caused by gastrointestinal strongyles, from the perceptions of farmers 
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Changes in the understanding of parasitic processes through interactive 

laboratories 

 

 

Figure 4 shows the causal diagrams of the transmission process of gastrointestinal 

strongyloses in small ruminants built by the farmers themselves before (Figure 4A) and after 

(Figure 4B) their participation in interactive laboratories. The initial causal diagram 

demonstrated a weak understanding of the parasite process by farmers in terms of sources of 

infestation and transmission mechanisms. Figure 4A illustrates that, prior to their 

participation in the interactive laboratories, producers identified sick animals, water and food 

as sources of infestation, and identified ingestion of contaminated water and food, as well as 

direct contact with sick animals, as transmission mechanisms. On the other hand, a minority 

group of farmers (16 %) recognized healthy animals as sources of infestation, while 20 % 

considered the consumption of contaminated grass to be a transmission mechanism. The set 

of these ideas is inconsistent with the conventionally accepted basis of the parasitic process 

of gastrointestinal strongyles(23). 

 

Figure 4: Causal diagrams of the transmission process of strongyloses, built by farmers in 

two moments: (A) Before participating in the interactive laboratories; (B) After 

participating in the interactive laboratories 
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The causal diagram initially built by farmers (Figure 4A) reflects that their perceptions about 

the parasitic process in general are insufficient to establish an effective and integrated control 

system. The weakest points in this knowledge system are: a) the late recognition of the 

parasitic problem, since they observe it when it is advanced and has caused significant 

damage to the production unit, b) the lack of knowledge about healthy and subclinical 

animals as primary sources of infestation and c) the lack of knowledge about the consumption 

of contaminated grasses as an important transmission mechanism. 

 

The basis of the profound inconsistencies in the knowledge of farmers about the parasitic 

process caused by strongyles is partly due to the fact that most of the events described are 

imperceptible without the support of instruments and methods specific to veterinary sciences. 

Basically, participatory training through Interactive Laboratories allows the parasitic process 

research scenario to be transferred directly from institutional laboratories to production units 

by adapting techniques to this context. In this way, in the interactive laboratories the 

participation of the farmer in the parasitic research process and in the systemic analysis of 

the results is incorporated. This allows the creation of capacities for socioenvironmental 

innovation, particularly the participatory design of integrated parasite control systems, which 

are more effective than conventional ones. 

 

The changes of the causal diagram after the experience of the interactive laboratories (Figure 

4B) demonstrated an effective ordering of the system of cognitions associated with the 

understanding of the parasitic process. The most relevant in this rearrangement was the 

recognition of “healthy” animals as a source of infection, as well as the recognition of the 

mechanism of infection: “population – feces – grass – susceptible animal”. 

 

The training process through the interactive laboratories created or restructured a semantic 

network organized around gastrointestinal strongyloses in small ruminants (Figure 5). 

According to Fraijo et al(23), the semantic network is based on the premise that there is an 

internal organization of information in memory, in the form of a network where words form 

relationships that together give meaning. So, learning in a domain of knowledge would 

involve weaving more complex and better organized networks. 
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Figure 5: Representation of a segment of the semantic network on gastrointestinal 

strongyloses created by the process of interactive laboratories in sheep and goat farmers 

 
 

In this study, farmers did not initially manifest a clear differentiation between the concepts 

of parasitic and infectious diseases; even less, among the types of diseases. This was reflected 

in the causal diagram built (Figure 4), in which strongyloses are conferred transmission 

mechanisms typical of other diseases (through water and food in houses). Traditionally, there 

is virtually no perception of the real mechanism of transmission of gastrointestinal 

strongyloses in small ruminants: through grasses contaminated with infesting larvae. The 

most precise knowledge of this transmission mechanism requires the differentiation of the 

concepts of adult parasite, non-infesting larva and infesting larva. 

 

The participation in the interactive laboratories allowed the farmers meaningful learning 

from two essential facts: first, the perception of a “new reality” related to the parasitic process 

and, second, making explicit the new knowledge system. In general, new perceptions are 

achieved by direct observation of various parasitic groups, such as nemathelminthes, 

cestodes and trematodes, as well as adult, larval forms and eggs. 

 

The strongyles genera identified in this study were: Haemonchus, Oesophagostomum, 

Trichostrogylus and Bunostomum; nevertheless, taxonomy was not relevant to farmers 

during their participation in the interactive laboratories. However, taxonomy is relevant 
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information for a progressive or gradual conceptual differentiation in the hierarchical scheme 

shown in Figure 5. 

 

On the other hand, the explanation and appropriation of knowledge is achieved by facilitating 

the individual analysis of the parasitic process in their own farming system and collective 

reflection in workshops of socialization of experiences. According to Rodríguez-Lora et 

al(24), conceptual learning is necessarily gradual, is based on explicit processes of 

construction through culturally sustained reflection. However, the daily practice of the farmer 

leads mostly to implicit conceptualization with more intuitive than reflective bases. On this 

type of implicit conceptualization, Pozo(25) stated: “... the extraction or abstraction of 

regularities in the environment generates a conceptual knowledge, of implicit character, ...” 

with a high predictive or descriptive value. Nonetheless, the implicit nature of those 

categories restricts their explicit meaning for the learner, who cannot access that network of 

relationships or connections woven between those categories”. This means that knowledge 

about the parasitic process, which derives from everyday practice, is limited by the lack of 

perceptions and its mostly implicit character. Therefore, it is extremely important to make 

explicit, in an assisted learning program designed with specific objectives that, in this case, 

has to do with the different parasitic forms, the mechanisms of transmission and development 

of the epizootic process. 

 

 

Effective changes in parasite control practices 

 

 

Meaningful learning is verified in the change of practices. In this case, the new alternatives 

incorporated by farmers for the control of parasitosis can be classified into three types: a) 

preventive treatments in hosts -60 % of the farmers involved-, b) reduction of contact of 

susceptible animals with infesting larvae -90 % of farmers- and c) prevention of grass 

contamination -90 %-. This means the essential change from a contingency strategy to a 

preventive strategy. 

 

Preventive treatments are a controversial practice if there is no information about the 

particularities of the epizootic process. In Cuba, several authors(26,27,28) described different 

epizootiological specificities consistent with the study regions and production systems. In 

general, these studies specify several critical points of the parasitic process that can be taken 

as a reference to plan preventive treatments, such as the beginning of the rainy season, the 

food stress of the dry period, and the concentration of susceptible categories in the movement 

of the herd. However, they point out the need to particularize each system to act more 

precisely, since the indiscriminate use of preventive treatments leads to processes of 

anthelmintic resistance in the parasitic population(29). 
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To reduce the contact of susceptible animals with infesting larvae, the most assimilated 

practice was to change the time to go out to graze beyond 1,000 h. At this time, the “dew” 

has already dried up and the infesting larvae, due to negative phototropism and positive 

hydrotropism, have returned to the grass base(30). For their part, to avoid excessive 

contamination of the grass, farmers adopted practices such as housing for three days, after 

anthelmintic treatments, and improved the systems of disposal of feces and dunghills. 

 

 

Conclusions and implications 
 

 

The farmers participating in the experience of interactive laboratories initially showed a 

limited understanding of the processes of parasitic infestation by gastrointestinal strongyles, 

from the lack of perceptions about it. The interactive training created key perceptions of the 

parasitic process, such as etiological agents, sources of infestation and transmission 

mechanisms; supported by a new semantic network. The semantic network built is based on 

concepts assimilated from the visual and lived experience of producers in interactive 

laboratories and reinforced the conceptual differentiation of gastrointestinal strongyles with 

respect to other etiological agents, as well as different stages of the life cycle of these 

parasites. As a consequence, there was meaningful learning with effective changes in parasite 

control practices, consistent with preventive and control strategies based on preventive 

treatments and the reduction of contact between susceptible animals and infesting parasitic 

forms. It is recommended to extend the training strategies based on the interaction of this 

type of laboratories with the productive environment to other disciplines as long as the 

current techniques allow their adaptation to field conditions to carry out more participatory 

studies that strengthen the learning processes of the producers. 
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