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Application of Tactical Models in Embryology Teaching for Visually 
Disabled

Objective: Apply the idea of tactile models as a tool for embry-
ology teaching for the visually impaired, facilitating learning by 
encouraging student, sharpening his curiosity and facilitating the 
teaching-learning process. Method: It was proposed to make 
tactile models based on the schemes and photos used by nor-
movisual students found in the base books of the study of Em-
bryology, using cheap and easy-to-handle materials. Results: 
The models were used by the visually impaired student during 
classes following the discipline schedule and were also used 
as objects of assessment. Conclusion: The applicability of the 
tactile models met expectations, since the student can obtain full 
knowledge of the subject in an inclusive manner and can have 
the same type of learning as the normovisual students.
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Introduction 

The teaching of biology is very close to people's 

daily lives, however it is clear that application in 

class is much more descriptive and systematic, 

distancing the student from a more associative 

approach (GARCIA, 2000; KINOSHITA, 2005). 

The assimilation of the subject acquired is made 

much easier when the individual mixing with their 

daily lives and vice versa, being necessary that 

the student has an individual-object contact, and 

sees a real use for their study (PIAGET, 1988) 

but the applicability of visuals make it a 

challenge for the teaching of students with 

Visual Impairment, showing up in this way, the 

need to create methods in order to provide a 

reliable education. 

It is expected that, in principle, the knowledge 

acquired by students with Visual Disabilities 

should be identical and with the same degree of 

demand as normal students. However, what is 

observed is that these students, in general, 

receive little attention when in classrooms and 

go through the course without an effective 

learning of the contents developed. (BERTALLI, 

2008) 

The impossibility of accessing or using 

technology brings considerable losses to the 

individual, limiting his productive capacity and 

even his citizenship. In other words, the 

environments must be accessible so that all 

types of individuals with whatever their 

limitations (visual, auditory, physical, speaking, 

cognitive, language, learning and neurological, 

among others) (CAMARGO FILHO, BICA, 

2008). 

One way to overcome teaching as reproduction 

is to provide a learning that allows the 

construction of knowledge in order to 

understand it in its complexity and dynamism 

seeking the most you can get the real, always 

idealizing all (SILVA,  2007), in this way, it is 

essential to use learning tools through practical 

activities to teach embryology in an inclusive 

way. 

The creation of the Braille Method constituted 

the most valuable procedure used in the 

educational assistance to the visually impaired, 

being the basis of instruction, acquisition of 

knowledge and intellectual culture, in all its 

forms. However, not all information can be 

translated by the Braille Method, with 

representations of space impossible to be 

transcribed efficiently and totally (MATTELARD, 

2000). In this way, the elaboration of tactile 

models proves to be effective in education, 

being able to assist in the perception of space in 

a more effective way, going beyond the mere 

sense of touch; also including perception and 

interpretation through sensory exploration 

(LEDERMAN, KLATZKY, 1987). 

The theory only acquires meaning when linked 

to a problematic originating from practice and 

this can only be transformed when understood in 

its multiple determinations, in its deep roots, with 

the aid of systematized knowledge (MARTINS, 

2000). In this context, we present the idea of 

tactile models as a tool for teaching embryology, 

facilitating learning by encouraging the student, 

sharpening their curiosity and facilitating the 

teaching-learning process. 

Materials and methods 

It was proposed to normovisual students to 

make tactile models based on the schemes and 

photos used found in the basic books of the 

study of Embryology, using cheap and easy 

handling materials such as EVA, Styrofoam, 

Biscuit, paint and colored glue. The idea aims at 

models with as much tactile details as possible 

to facilitate the understanding and perception of 

the structures to be studied. 

The models were used by a visually impaired 

student of the Nutrition course in 2019.1 during 

the General Embryology course at the Federal 

University of Pernambuco - UFPE as a teaching 

and assessment method, with the help of 

classmates, the teacher and the monitors of the 

discipline following the embryological 

chronology. Their performance using the models 

as a learning tool was evaluated throughout the 
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semester, receiving the same content as the 

normal students. 

The General Embryology course given at the 

Federal University of Pernambuco follows the 

schedule studying Spermatogenesis, 

Oogenesis, Fertilization and Segmentation, 

Fertilization and Cleavage, Blastocyst 

Implantation, Gastrulation and Morphogenesis 

and Fetal Period respectively. 

Results and discussion 

The models were developed by the students 

who accompanied the student in question 

throughout her learning process in the general 

embryology discipline. With the help of Keith L. 

Moore's Clinical Embryology Book (2016), 

students created tactile models following the 

proposed schedule for the discipline, paying 

close attention to the details to be felt by the 

visually impaired student who would use the 

pieces for study and evaluation. 

In the spermatogenesis class, a sperm scheme 

was used (Figure 1), and the student was able 

to feel its structures such as the acrosome, the 

head and the nucleus, the intermediate, main 

and terminal parts of the tail. 

In the Oogenesis class, the production of 

oocytes by the ovaries (oogenesis) is shown, 

which are swept into the ampoule by the fimbriae 

of the uterine tube (Figure 2). The development 

of the ovarian follicles that occur in the ampulla 

of the uterine tube from the primordial follicle to 

the tertiary or Graaf is highlighted separately, 

ending with the formation of the zygote. 

Still in the fertilization and cleavage class, it 

shows the zygote in its repeated mythological 

divisions resulting in an increase in its cells 

(Figure 3). The entire process takes place inside 

the tubing while the zygote moves towards the 

uterus (Figure 2). How the hand made pieces 

allow the perception of the presence of 

structures such as the number of cells and the 

presence of the pellucid zone, allowing the 

differentiation of the studied structure and its 

chronology in development.  

In Blastocyst Implantation classes, bilaminar 

embryonic disc formation is shown thanks to the 

morphological changes that occur in the 

embryoblast. It is possible to perceive the 

implantation period through touch thanks to the 

presence of some structures, such as the slit-

shaped amniotic cavity (Figure 4). 

 

 

  

Figure 1- Schemes of the sperm. A. Tátel model produced by students at the Federal University of 

Pernambuco- UFPE. B. Scheme used as a basis taken from Keith L. Moore's Clinical Embryology 

book (2016). 
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Figure 2- Summary diagram of the ovarian cycle, fertilization and ovarian development. A. Tátel 

model produced by students at the Federal University of Pernambuco- UFPE. B. Scheme used as 

a basis taken from Keith L. Moore's Clinical Embryology book (2016). 

 

  

Figure 3- Schemes of zygote cleavage and blastocyst formation. A. Tátel model produced by 

students at the Federal University of Pernambuco- UFPE. B. Scheme used as a basis taken from 

Keith L. Moore's Clinical Embryology book (2016). 

 

In gastrulation classes, morphogenesis and fetal 

period, the Neurulation and formation of the 

neural tube process was used as a focus in the 

construction of tactile models (Figure 6), where 

at the end of the third week the fusion of the 

neural folds occurs, transforming the neural 

plate (Figure 5) in a neural tube. 

 

Conclusion 

The application of Tactile Models used as an aid 

to the study of embryology by a visually impaired 

student met expectations, since the student can 

obtain full knowledge of the subject in an 

inclusive manner, and may have the same type 

of learning as normal-vision students. The 

student's evaluation was equally difficult for the 
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others and obtained total performance as well as 

the rest of the room. 

Thus, it is concluded that the applicability of 

methods for students who have some kind of 

disability that makes it impossible for them to 

have full access to information, is of utmost 

importance and possible to be done using 

everyday objects at low cost. The tactile models 

used in this research are available in the 

laboratory of practical classes at the Federal 

University of Pernambuco-UFPE for the use of 

future students in the same condition. 

 

 

 

  

Figure 4- Schemes of the implantation of the blastocyst in the endometrium (representation of 

partial implantation). A. Tátel model produced by students at the Federal University of 

Pernambuco- UFPE. B. Scheme used as a basis taken from Keith L. Moore's Clinical Embryology 

book (2016). 

 

 

 

 

 

Figure 5- Schemes of the pre-somatic embryo of approximately 18 days in dorsal view. A. Tátel 

model produced by students at the Federal University of Pernambuco- UFPE. B. Scheme used 

as a basis taken from Keith L. Moore's Clinical Embryology book (2016). 
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Figure 6- Schemes of the embryo between 19 and 21 days in cross section of the embryonic 

trilaminar disc already in the process of neurulation. A. Tátel model produced by students at the 

Federal University of Pernambuco- UFPE. B. Scheme used as a basis taken from Keith L. 

Moore's Clinical Embryology book (2016). 
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