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SUMMARY: Histology belongs to the discipline of medical morphology. The knowledge is scattered and abstract in this disci-
pline. Itis difficult to the medical students beginner. Leading to poor effect on histology teaching. This study aintetliteeinedical
students to the histology using barrier-based learning (BBL) method or traditional teaching method. We recruited 4 clica¢al med
classes, including two 5-years classes and two 7-years clinical medical classes, each of these classes randomly akgignaapm 1 o
The control group received an introductory traditional teaching mode in histology. The experiment group received BBL nieghod. Us
final exam average scores, pass rate, excellent rates and phase tests to evaluate the teaching effect of these twinteh@Big met
teaching method is more effective than traditional teaching method, The application of BBL in histology is more easiagtflehm
beginners of medical students.
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INTRODUCTION

It is known that histology is a morphological course Through the teaching experience of basic medicine
which medical students always study at an early stage fof many years, the author summarized barrier-based learning
their professional learning. It is a subject researchesethod, which is an instructional student-centered approach
microstructure and related functions on the different levelghich grasping barrier structure as emphasis and context of
such as tissue, cell, organelle and molecule. For the mesery system (Hunet al, 2013). The structure and function
time, we use microscopes to observe tissue sections in ordethe body are learned with the center of the barrier. This
to research the microstructure under the microscopesteaching method can make students more systematically
electron microscopes (Dantes al, 2008). Histology is summarize medical knowledge, and improve the clinical
usually divided into 10 different systems based on the sinapplication of the possibility of good performance in series.
lar characteristics of organs. The disadvantage of this model
is that knowledge is distributed to beginner medical students.

It turns out that the majority of students consider the conteMtATERIAL AND METHOD

that they learn from the histology is abstract and scattered.

Additionally, because of less total class hours and faster

course schedule, many students have trouble understanding There are two types of clinical medical model in this
and mastering, and even become tired of learning. Buildisgudy: clinical medicine (7 years) and clinical medicine (5
a knowledge framework around clues can help thegears) (Table I). We choose two classes of clinical medici-
overcome this disadvantage. ne (7 years) and two classes of clinical medicine (5 years )
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Table I. Clinical medical cultivate model in China.

) Medical education(Including Cultivate application ability
) Pre-medical . , . -
Professiond education basic medical, (?Il.nlcal med.lqne Clinical genera  Scientific research

coursesand clinical practi ce) practice training

Clinical medidne ) 3 1 1
(7 years) years years years years
Clinical medidne 1years 2 years 1years 0 years

(5years)

and were randomly assigned BBL method group: clinicdlhe traditional teaching mode in Histology.Histology
medicine (7 years) classl for 66 students, clinical medicis¢udies the organism at the level of cells, tissues and
(5 years) for 67 students in class1; traditional teaching modelecules.Cell is the basic unit of body structure and
group: clinical medical (7 years) for 68 students in class 2unction. It is composed of cells and the extracellular matrix.
clinical medicine (5 years ) for 64 students in class 2. Wehere are four types of tissues, namely epithelium tissue,
applied barrier-based learning method in BBL group antbnnective tissue, muscle tissue and nerve tissue.The four
based system and organ learning in traditional teaching mdukesic tissues combine to form organs in different types,
group. quantities and modes. In the early stage of histology learning,
the four major organizations should be first learned and then
Using phase test to evaluate BBL method modgansferred into the learning of various systems. The
teaching effect during applying, there are four periodic testsystematic learning is dominated by organs. For example,
the test content is listed as following: the circulation system should learn the structure of heart,
arteries, veins and capillaries.According to different system,
First phase test : system 1: circulatory system and systensfidents are required to learn and master about structures of
endocrine system; 50 organs, In previous, most students learn the microstructure
and related functions one by one. This is difficult for beginner
Second phase test: system 3: immune system and systemmddical students. In the process of learning, it is easy to
nervous system; forget, memory is not strong, the impression is not deep and
so on. As showed in Figure 1.
Third phase test: system 5: digestive system, system 6:
respiratory system, system 7: urinary system; Forth phafke BBL teaching mode in HistologyBBL teaching model
test: system 8: reproductive system, system 9: skin, systesra learning method based on barrier structure, which is
10: eye and ear. The test including class discussion, hansigecific for histology learning. How to quickly grasp the
on lessons, histology drawing, Slice observing. key content of histology. Traditional learning methods are
sequential, memory instability, poor relevance; BBL has
At the end of the semester, the BBL group andpecificity, stability, and good relevance.
traditional teaching group students ‘comprehensive scores
average: usual grade (10 %) + final exam grade (70 %) + There are numerous and varied of barriers in the
skills test scores (20 %) are evaluated in a manner. Ushaiman body, distributed in various organs and tissues.
grade referred to hands-on lessons during having class,According to the different location, barriers can be divided
nal exam paper using percentage system composed of g§me two categories:(1) Barriers between the body and
gle choice (60, true or false question (10", fill blanks (10'gxternal environment, such as skin mucous barrier. Skin
short questions (10", long questions(10"). skills test includidmarrier, which is composed of sebum membrane, keratin in
ability of identify histology pictures and observed sliceghe stratum corneum and lipid, can prevent moisture diffusion
under microscope. Assessment index : average scores, [@gs protect against inflammation. (2) Barriers between the
rate £60), excellent ratezg0). body’s own organs, tissues, or material, such as blood-brain
barrier, blood-thymus barrier, blood-testis barrier, blood-air
This teaching method study was approved withodgarrier,and filtration barrier. This type of barriers generally
review by the first affiliated hospital of xinjiang medicalis composed of capillaries and related structures. Capillaries
university ethics committee as it involved negligible riskconsist of endothelial cells, basement membrane, and a small
The data published in this study have been restricted dmount of connective tissue. In different organs and tissues,
xinjiang medical university in China. Using only thiscapillaries,combining with their structure, formation barriers.
segment of data allowed to medical teaching study. Just as blood-brain barrier, continuous capillary endothelium,
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Heart, large artery, medium-size artery,

System1 capillary, vein

i Thymus, lymph nodes, spleen, tonsil, bone
System2 sl

- Thyroid gland, adrenal gland, pituitary
System3 gland, pineal body
System4 Cerebrum, cerebellum, spinal cord

Esophagus, stomach, intestine, salivary
Sys 5
- System glands, liver, pancreas Microstructure and
- Systemé Trachea, main bronchus, lung related function

System7 Kidney, ureter, bladder, urethra
System8 Testis, ovary, uterus, fallopian tube,
i ki epididymis, prostate
System9 No hair skin, hair skin
System10 Eyeball, inner ear

Fig. 1. The traditional teaching mode in Histology.

basement membrane, pericyte, and astrocyte footplate malseto understand the constitution of every system, organ,
it up. Filtration barrier consists of endothelial cells andnd tissue. For instance, in the nervous system, major tissue
basement membrane of capillaries, and podocyte stdmponents are nerve cells and neurogliocytes. The functions
membrane. Capillaries and pigment epithelial cells formf nervous system depend on nerve cells and barriers are
blood-retina barrier. This type of barriers is crucial t@ble to protect nerve cells. So it is neruogliocyte that
maintain the body’s internal environment stable. It showsarticipates in barriers. There are many kinds of
the capillaries in the circulatory system are the key structuneurogliocytes, including astrocytes, microglial cells,
of barriers. oligodendrocytes, and ependymal cells. Every type of them
has different morphological structures and various functions.
Barrier almost appears in each chapterThere are blood- Only astrocytes take part in the formation of barriers.
brain barrier, blood-retina barrier, and blood-aqueous barriRegarding barriers as the center and thinking creatively,
in nervous system. Immune system has blood-thymus barrgiudents could be sure to include primary structures in each
Respiratory system has blood-air barrier, while urinargystem. Structure is the basis of the function. We can see
system has filtration barrier. Reproductive system has bloddem the comparison in Figure 2 that continuous capillaries
testis barrier. The capillaries in each barrier belong txist in blood-brain barrier, blood-thymus barrier, blood-air
circulatory system and there is placental barrier ibarrier, blood-testis barrier, and blood-retina barrier, while
embryology. In the face of these barriers, the beginnersfenstrated capillaries exist in filtration barriers. So there are
medical domain can be confused easily. Therefore, howddferences between their permeability and functions.
sort out and contrast so many barriers, in order to make
students master organization structures distinctly and connect  The barriers which are formed of continuous
as well as distinguish each system organically, is a challengepillaries mainly prevent certain macromolecular
In the process to teach students, in the first place we shosltbstances from entering into tissues and maintain the
make them clear that capillaries are the center of the barrieswbility of internal environment. However, different kinds
So there are capillaries as long as barriers exist (except ébtranslocators, from endothelial cells of blood-brain barrier,
skin and mucosal barriers). Therefore it has endothelial cefise unobstructed enough for most of the nutrient substance
and basement membrane. After that, each specific systamd metabolite to get through. Blood-air barrier and placental
has dependency structures. There are neuroglial cells in begrier mainly come down to exchanges of substances.
nervous system, thymic epithelial cells in the immun8lood-air barrier is a place that main for air-exchange, while
system, alveolar epithelial cells in respiratory systenplacentas are for the nutritive materials and metabolism
podocytes in the urinary system, and sustentacular cellshetween mother and fetus. At the same time, placental barrier,
the reproductive system. Through vertical and horizontatucus-bicarbonate barrier, and mucocutaneous barrier all
comparisons of above barriers, students could have profoural/e separating effect. Mother and fetus are barred from
knowledge about the structures primarily. Then centeringacental barrier in order to prevent rejection. For gastric
on the barriers, students could learn divergent thinking, ssembrane, mucous-HCO3-barrier is an effective shield
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Basic structure  + Related structure = barmier organ Related organ systems
Blood Blood Heart, large artery, medium-
e vessels size artery, capillary, vein SySte"n
. Endocrine gland, adrenal gland, pituitary
Abundant capiltaries glands gland, pineal body System2
o o Thymus, lymph nodes, spleen,
Thymic epithelial celis Thymus Sormll. Bovis owThyroid System3
Astrocyte Brain Cerebrum, c::gellum. spinal System4
Intestinal mucosal ; Esophagus, stomach, small
. epithelial cells Wiasine intestine, large intestine System5 -
Capillary Histology
Alveolar cells Lungs Trachea, main bronchus, lung System6
Podocyte Kidney Kidney, ureter, bladder, urethra System7
Seminiferous tubule . Testis, ovary, uterus, fallopian
cells Testis tube, epididymis, prostate SVStema
Mm’:'e::“h’“" Skin No hair skin, hair skin System9
Retinal epithelial cells Eye Eyeball, inner ear System10

Fig. 2. The BBL teaching mode in Histology.

against corrosion from hydrochloric acid. MucocutaneouBhe evaluation of final examination.In the final

barrier makes body and external environment separatedexamination, the average score, pass rate and excellent rate

is able for filtration barrier to screen the substances th@ 80) were higher in BBL group than traditional teaching

molecular weight is below 70 kD, such as water, polypeptideiode group in the clinical medicine class 1 (7 years).

glucose, and carbamide. Filtration barrier can also save pl&@onsistent with clinical medicine (7 years), in clinical me-

ma Protein (Langeat al, 2010; Paulseet al, 2010). Being dicine (5 years) class 1 also demonstrated that BBL group is

acquainted with structures and functions about barriersyperior to traditional teaching mode group. Moreover, the

students could realize that a body is a organic whole.  clinical medicine (5 years) class 1 is lower in the average

score, pass rate and excellent rate than clinical medicine class

Barriers, with general character and individualityl (7 years) (Table Il). These results show that BBL teaching

primarily maintain internal environment homeostasis, ensumethod is more effective than traditional teaching mode in

body to operate normally, keep substances balanced, protestology (Table IlI). Furthermore, this teaching method

our bodies, or be positive for human generatioreffect is related to the student's foundation.

development, and physiological status. Any dysfunction

would lead to diseases. Taught in this way, students would

learn more systematically, would draw inferences, and wouldSCUSSION

bring together all the individual parts of the course.

Histology belongs to morphological coursefesearching
RESULTS the relationship between normal microstructures and

functions, observing sections, reading light and electron

microscopic sections, and describing them correctly, are
The evaluation of phase tesThe average score of every phasdasic skills for teachers to work (Kunwtral, 2006; Mione
testin clinical class 1 (7 years) was higher than that of clinicat al, 2016). How to connect the scattered knowledge is
medicine (5 years), The number of students with excelleaspecially important. In traditional teaching mode, We
scores was 7~12 times higher than that of the latter. Besidasually learn the histology based on organs and systems.
compared in longitudinal, The phase test results in these tiwor example, four type of tissues formed digestive organs,
classes showed the number of pass students, excellent studantssimilar organs form digestive system, are all connected
in both class with an increasing trend (Table 1). to assimilation. When we learn based on organs, we usually
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Table Il. Score analysis on evaluation of BBL method teaching mode.
Barrier-based learning group
clinical medicine clinical medicine

classl (7 years) classl (5years)
N 66 67
Performance first phase average scores 68.54 45.88
=260 50 9
>80 12 1
second phase average scores 73.43 54.31
>60 57 30
>80 16 2
third phase average scores 76.71 58.25
>60 65 28
>80 22 2
forth phase average scores 84 61.85
>60 65 37
>80 36 5
Table Ill. Analysis on medical students’ score in histology.
Clinical Medicine (7 vears) Clinical Medicine (5vears)
Tradmpnai Barrier-based learning Traditiona teaching  Barrier-based learning
teaching =66 =64 =67
group (n=68)  9"P (n=66) group(n=64) group(n=67)
Final exam (average scores) 68.71 77.26 62.12 68.71
pass rate (= 60) 79.41% 92.42% 54.84% 79.41%
excellent rate (= 80) 20.59% 46.97% 9.67% 20.59%

describe and classify them by hollow or parenchymal organs. During the teaching process, teachers should guide
It is easy to distinguish each chapter, but hard to connegtidents to establish the model,of which barriers are the core,
other chapters. in order to make teaching process more targeted and
scientific. Using this method helps students to contact
The breakthrough point that treats barriers as cluedapters, distinguish chapters, and grasp knowledge.
is an effective, available teaching method. Because barrier
refers to most chapters of histology and embryology. To learn The first problem that medical students faced is
capillaries, the core structure of a barrier, which is theubstantial professional knowledge which is strange and
component of circulatory system, we should learn the tisspeeds to be memorized. Not only knowledge itself, but also
structure, component, layering of circulatory system arigbw to study should be taught to students. Teach him to
distinctions between organs. Capillaries exists in each barriish. In histology and embryology, there are disperse
so we should connect in our mind to learn more. For instangé@owledge points, a great deal of conceptions and terms. To
blood-thymus barrier in immune system, consists dénow these knowledge well, we should connect them in the
continuous capillary endothelium, basement membrangjnd instead of memorizing mechanically. Barrier-based
macrophage, basement membranes of epithelium, and neugterning is a suitable way. Barrier itself is a keynote in
of thymic epithelial cells. After mastering the structures, wiistology and embryology. If we generalize all barriers, find
can learn immune system adequately. Next we can sprehdir generality and individuality, diverge to each chapter,
to other chapters, such as nervous system, respiratory systéisse will be a clear thinking about histology and lighten the
urinary system, reproductive system, eyes and eatsad for students to have a firm grasp. After application of
embryology. BBL method in histology, it showed that the average score,
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CONCLUSION

This study shows that BBL teaching method is supéz°rresponding author:
rior to previous traditional teaching mode in histology. A2 Shengblnfh. | |
good teaching and learning method are the main drivers8§ﬁ:grt::fnégsic'i;°eggnaend embryology
learning outcomes for students in a histology COUrSiniiang medical University
However, the foundation of student has a significaiyna

additional impact on learning outcomes.
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RESUMEN: La histologia es una disciplina de la mor-
fologia médica. El conocimiento es disperso y abstracto en esta
disciplina. Es una asignatura que resulta dificil para los estu-
diantes principiantes de medicina. Este estudio tuvo como obje-
tivo presentar a los estudiantes de medicina la histologia me-
diante el método de aprendizaje basado en barreras (BBL), com-
parandolo al método de ensefianza tradicional. Reclutamos estu-
diantes de 4 clases de medicina clinica, incluidas dos clases de
quinto afio y dos clases de medicina clinica de séptimo afo, cada
una de estas clases asignadas al azar a los grupos. El grupo de
control recibié un método de ensefianza tradicional de introduc-
cion en histologia. El grupo experimental recibi6 el método BBL.
Usando los puntajes promedio del examen final, la tasa de apro-
bacion, las tasas de excelenciay las pruebas de fase para evaluar
el efecto de ensefanza de estos dos métodos de ensefianza, se
determiné que el método de ensefianza de BBL es mas efectivo
que el método de ensefanza tradicional. La aplicacion de BBL
en histologia permite un aprendizaje mas sencillo para los estu-
diantes principiantes de medicina.

PALABRAS CLAVE: Educacion médica; Histologia;
Aprendizaje basado en barreras; Método de ensefianza.
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