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1 Introduction 

Pathology is that field of science and medicine concerned with the study of 

diseases, specifically their initial causes (etiologies), their step-wise 

progressions (pathogenesis), and their effects on normal structure and function 

(Funkhouser 2018).  

The course “Clinical Pathology is part of the Degree Programme in Biomedical 

Laboratory Science. Students learn the handling process of  histological 

specimen in the laboratory and master the tissue embedding technique, the 

tissue sectioning and the use of a microtome. Students are familiarised with 

immunohistochemical staining, they  identify tissue components, carry out 

histological and cytological staining and make a cytocentrifuge preparate. 

Students can tell apart benign cell changes from normal findings (Turku UAS, 

2020). As part of that course, students have practical training in the schools 

pathology training laboratory. To ensure safety and sufficient learning, students 

(also exchange students) need work instructions and study material they can 

understand.  

 

Exchange student programmes at Turku UAS and BioTriCK BLS  

Turku University of Applied Sciences offers a wide range of courses and 

projects taught in English where international and local students study together 

(TUAS, 2021).   

BioTriCK BLS Triangular Centre of Knowledge is a knowledge alliance which 

overall aim is to provide better quality of the Biomedical Laboratory Science 

education. During their education BLS students are given a theoretic 

background and training both for soft skills and technical and analytical skills 

necessary. However, gaps are experienced in the transformation between 

teaching theory, training skills in the school laboratory and in the more authentic 

and complex scenario in clinical practice (TUAS, 2020).   
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The purpose of this thesis is to create English learning material and work 

instructions for the non-finnish speaking BioTriCK BLS exchange students, that 

participate in the Clinical Pathology practical training laboratory sessions at 

TUAS. The existing Finnish material was translated and compiled into updated 

English material.  

The aim of the thesis is to provide exchange students with information on the 

topics of cytology and histology for self-learning, and easy-to-follow guidelines 

for the practical laboratory work training. Students will benefit from quality 

materials to enhance their learning experience. TUAS benefits from a wider 

range of English material for students, improving the quality of education they 

can provide.  

The study material contains both theoretical information and work instructions 

related to the sample processing steps. In addition to text, photographs and 

drawings are used to perceive and understand the material better, especially 

the work instructions contain many pictures. Students can choose to either 

browse through the digital version of the material or print it out and bring it to the 

laboratory training sessions. 
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2 Pathology 

Pathology is that field of science and medicine concerned with the study of 

diseases, specifically their initial causes (etiologies), their step-wise 

progressions (pathogenesis), and their effects on normal structure and function 

(Funkhouser 2018). The Department of Pathology is involved in diagnosing 

patients diseases and planning treatments. As a rule, samples of living patients 

are examined in the field, but autopsy is also part of pathology. Pathology is 

divided into two parts, histology and cytology. (Karttunen, Soini & Vuopala 

2005; Mäkinen & Lehto 2012.)  

Clinical pathology involves the laboratory analysis of body fluids, ie. cytology 

and bodily tissue, ie. histology for the diagnosis of disease (Mandal, 2019). 

Pathology is used to determine the patient's illness and to devise a treatment 

plan based on the findings (Jari Huhtakallio 1995). An important part of the 

goals of the Clinical Pathology course at Turku University of Applied Sciences is 

the processing of histological and cytological samples and the processing steps 

that the samples go through. 

2.1 Cytology 

Cytology is the study of individual cells of the body, as opposed to histology 

which is the study of whole human tissue itself. Strictly speaking, cytology is the 

study of normal cells and cytopathology is the examination of cells in the 

context of disease. There are two main branches of cytology, generally referred 

to as gynaecological cytology and non-gynaecological or diagnostic cytology. 

(British Association for Cytopathology, 2021.). Cytology often examines a single 

cell type, found in fluid specimens (like urine, sputum, pleural, peritoneal, 

pericardial, cerebro-spinal and synovial fluid). It is mainly used to diagnose or 

screen for cancer. It is also used to screen for fetal abnormalities, pap smears, 

to diagnose infectious organisms, and in other screening and diagnostic areas 

(Johns Hopkins Medicine, 2021). Cytological examination methods are often 
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cheap, fast, and non-invasive. For example, the processing of cytological 

specimen is simpler compared to a histological tissue sample, because the 

specimen does not have to go through tissue processing or does not have to be 

embedded in paraffin or cut into sections with a microtome. Although new 

methods are emerging alongside the Pap smear, such as liquid Pap, 

immunocytochemistry methods, and HPV tests, traditional pre-screening work 

by biomedical laboratory scientists will still be needed in the future. (Nieminen & 

Timonen 2014; Kholová 2015.). 

The cytology study material contains information about basic cytology, relevant 

anatomy and cell structure, gynecological and non-gynecological exfoliative 

cytology, the principles of fixation and staining, a staining result interpretation 

guide, sample taking instructions, practical work instructions (eg. for cover 

slipping or preparing a cytocentrifuge preparation), as well as a pictured 

reference guide to the most common findings. 

2.2 Histology 

Histology is the study of cells, tissues and organs as seen through the 

microscope. Histology also includes cellular detail down to the molecular level 

that can be observed us-ing an electron microscope. The importance of 

histology is that it is the structural basis for cell, tissue and organ biology and 

function (physiology) and disease (pathology) (Sorenson, 2014).  

In addition to these, the student must be familiar with the basic terms and 

histologic stains (HE and VG) and be able to recognize pathological 

conditions/changes present in the samples. (Turku University of Applied 

Sciences 2017.) 

A histology laboratory examines tissue samples, specimens taken at various 

procedures, tumors removed during surgery, or other tissue samples such as 

warts or moles. Tissue samples are processed by different tissue processing 

and staining processes into a form that can be examined and diagnosed by a 

pathologist. The work in the histology laboratory is partly automated in terms of 
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tissue processing and staining, but mostly the work still requires good eye-hand 

coordination. (Association of Biomedical Laboratory Scientists in Finland, 2021). 

The histology study material contains information about the basics of histology, 

the histological specimens laboratory process, tissue processing, embedding, 

sectioning and basic histological stains, and includes also practical work 

instructions for embedding and microtome sectioning, containing pictures of 

every work step. 
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3 Exchange students at Turku UAS 

In the spirit of internationalization, TUAS receives over 300 foreign exchange 

students every year. (Turku UAS, 2021). The common language used by the 

exchange students and their peers and their teachers is English. 

Internationalization significantly influences healthcare education through an 

increase in the mobility of students (Garone and Van de Craen, 2017).  

Educational internationalization has grown rapidly. As a result of increased 

global movement of students, universities all over Europe and increasingly Asia, 

have implemented English-medium options for international students in a 

variety of different areas, including medicine and the sciences (G. Slethaug, J. 

Vinther, 2016). Furthermore the development of educators' and students’ global 

competence in higher education is increasingly important due to 

internationalization (Abdul-Mumin, 2016). 

Even if students are originally non-english speakers, in an earlier study students 

stated, that they had great improvement in their English skills, even though they 

were from a country where people did not speak English (Kurnaz, 2020)  

3.1 Learning material and laboratory work instructions  

Instructional materials provide the core information that students will 

experience, learn, and apply during a course. They hold the power to either 

engage or demotivate students (University of Wisconsin – Madison, 2021). 

Exchange students need learning material they can understand, designed for 

their specific courses. 

Especially in the natural sciences, students work in laboratories, learn how to 

apply certain procedures and use the required equipment. In this way, they 

learn how to perform scientific methods (e.g. analyzing chemical Substances or 

the use of tests) (Universität Göttingen, 2015).   
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Instructional materials are the content or information conveyed within a course. 

These include the lectures, readings, textbooks, multimedia components, and 

other resources in a course. Instructional materials provide the core information 

that students will experience, learn, and apply during a course. They hold the 

power to either engage or demotivate students. Therefore, such materials must 

be carefully planned, selected, organized, refined, and used in a course for the 

maximum effect. The planning and selection of instructional materials should 

take into consideration both the breadth and depth of content so that student 

learning is optimized. (University of Wisconsin – Madison, 2021). 

When creating study material and evaluating the finished study material, it must 

be taken into account the aims, benefits, content and comprehensibility of the 

study material, the target group and its starting level, costs,layout and 

availability. 

The instructions for practical laboratory work in the pathology training 

laboratory, histologic and cytologic, existed thus far only in finnish (Petra 

Vilonen, 2017 and Helena Vaastela, 2016).  

The cytology as well as histology laboratory self learning study material and 

work instructions were carefully translated, updated and uploaded to the Optima 

learning platform, so exchange students can benefit from them and use them to 

complete the laboratory training sessions. 

There were no costs for the author or TUAS. 

The layout was kept simple and structured as clearly as possible. Many pictures 

were added to make it easier to envision the processes and work steps. 

The material is available online for students and exchange students of Turku 

University of Applied Sciences in the Optima-learning platform. The Cinical 

Pathology-course teacher has the rights to the material and can make it 

available to students also anywhere else in the future, as well as update it or 

add additional content. 
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4  Practical implementation of the thesis 

The topic for this thesis came from Turku University of Applied Sciences in the 

spring of 2021. After the topic was clarified, it was already known that the thesis 

would not cause any costs to Turku University of Applied Sciences. The 

assignment agreement was applied for in the summer of 2021. 

When the assignment agreement and the research plan were approved in the 

summer of 2021, the writing of the thesis began. 

The purpose of the thesis output was to create a concise and easily accessible 

and understandable information package based on the curriculum of the 

histology and cytology laboratory training lessons for exchange students at 

TUAS. The output was largely based on the laboratory processes of histological 

and cytological specimen performed during school laboratory training classes. 

However, some of the processing stages are impossible to complete in the 

schools laboratory, but these steps are included in the learning material so that 

the sample’s processing in the laboratory is pictured in its entirety. The output 

was also created to supports the students' own learning. 

The same kind of study material has already been made for the finnish 

students, so with this product, the course in Clinical Pathology has good study 

materials for exchange students as well. 

The writing of the thesis started in the spring of 2021 by translating the existing 

finnish study material. The content was updated and checked for its usability. 

Additional pictures, taken of equipment used in the TYKSLAB pathology 

department, were added.  

The sources selected for the task, were literature on cytology, histology, 

pathology and medicine, as well as various articles and online dictionaries 

(Elsevier: Science Direct, Finto.fi, MOT, RefWorks). Most of the sources were in 

English and some in Finnish. 
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Lastly, ethical and methodological bases and a reflection on the making of the 

study material was written. 

The completed study material was given to the teacher of the pathology course 

and she was given editing rights to the material. The students can access the 

learning material in the Optima workplatform as a Word file, from where it can 

be printed or used digitally. 

4.1 Methodological basis of the thesis 

A functional thesis is often a development project related to working life or 

otherwise a professional environment. 

As a result of a functional thesis, a product is created, which can be, eg. a 

model, guide, brochure, orientation folder or process description (Salonen 

2013). In most cases, the output created is study material, a book, a poster or 

an exhibition. It is essential that the work produces some kind of the above-

mentioned output, but in addition, the correct reporting of the work is also 

important. The text of the report should be written in factual style, using the 

correct word and time formats. The report must show what, why and how things 

have been done, as well as the presentation of the results and their reflection. 

From the report, the reader is able to assess whether the thesis has been 

successful. (Vilkka & Airaksinen 2004; Virtual University of Applied Sciences 

2006.) 

This thesis is a functional thesis, as the output was histology and cytology study 

material for biomedical laboratory science exchange students to promote their 

studies for the course of pathology. 

The output describes firstly, the laboratory process of histological specimen in 

its entirety and introduces the two most common basic histologic stains and 

secondly, the laboratory process of cytological specimen, including both 

gynecological exfoliative cytology and urine exfoliative cytology in its entirety, to 

contribute to better student learning. 
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4.2  Ethical basis of the thesis 

The writing of this thesis was done according to Finnish standards and 

guidelines for Finnish students. 

Good scientific and ethical practices were followed in the writing of the thesis. 

Good scientific practice includes e.g. honesty and diligence in scientific practice, 

ethically and scientifically sound methods of obtaining information, research 

methods or reporting methods, and transparency and honesty in the publication 

of results. Obtaining the required research permits is also a good scientific 

research principle. A research permit is granted if the research plan has to be 

approved and it is the researcher's responsibility to ensure that the research is 

carried out in accordance with the plan. (Hirsjärvi et al. 2009; Leino-Kilpi & 

Välimäki 2014.)  

The subject of the research must be such that it does not offend anyone. The 

same principle applies to all other phases of the research. Persons participating 

in the study must not suffer any inconvenience or damage as a result of 

participating in the study and their rights must be respected. (Leino-Kilpi & 

Välimäki 2014.) 

In this thesis, study material was prepared for biomedical laboratory science 

students, so the study did not cause any harm or inconvenience to anyone. The 

samples used when testing the cytology learning material, were obtained from 

the students themselves (urine samples). Pictures were taken of various 

findings with a microscopic camera on gynecological and urine exfoliative 

cytology specimens. There is no patient data written on the school’s microscope 

slides, so it is impossible to identify patients from the slides. The samples used 

when testing the histology material, was obtained from former students during 

work practice in the pathology laboratory of TYKS, originated from patients, but 

did not contain any patient information (human tissue samples for embedding 

and microtome sectioning). 
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5 Conclusion 

When creating the study material, it was important to keep in mind the target 

group. The material is aimed at exchange students learning the basics of 

histology and cytology, so the text needed to be consistent and clear. English 

was chosen as language, because it is the most commonly taught foreign 

language in most of European countries and widely used in the scientific 

community. The material focused on the basics of histology and cytology, so too 

extensive and in-depth knowledge was cut out, making the learning material 

suitable for beginners.  

The theoretical content of the study material followed the goals set for the 

course of Clinical Pathology at Turku University of Applied Sciences.  

The study material became suitable in length and its pictures were taken at the 

school's pathology teaching laboratory and at the pathology department of 

TYKS. The pictures helped make the study material easier to understand. 

Patient samples were used to take the images, but it was ensured that patient 

data was not visible in the images. 

The content of the study material became a logical and cohesive whole, in 

which the whole process of pathological specimen was described. Attempts 

were made to make the text parts of the study material easier to read with the 

layout of the text and pictures, but it was sometimes difficult to understand due 

to the theoretical content of the text, medical terms and foreign vocabulary. 

The strength of this study material is that its functionality has been tested as 

Finnish version before implementation. The benefit of testing was that the 

learning material could be further modified to be as clear and relevant as 

possible. 

The English study material was then tested by four exchange students from 

Greece and their feedback was used to improve the product further. More 

pictures were added upon their suggestion. They considered the material as 
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helpful and comprehensive, but had minor difficulties understanding some of the 

scientific terms. 

The subject of further research of this thesis could be to make a broader study 

material on histology, which could include more histological staining, for 

example. In the cytology field, a more extensive and comprehensive cell 

findings guide could be prepared as a thesis, because the findings guide of this 

study material is quite narrow. Another topic could be learning material related 

to immunohistochemistry. 

Professional growth in this thesis has been reflected in the fact that the 

completion of the entire thesis, especially the translation, has required 

responsibility and commitment and has vastly improved the authors English 

vocational vocabulary. 
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