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Abstract: Blended learning was applied in biochemistry course in the master program at Faculty of 

Medicine, Sofia University. As a learning management system was used Moodle at the page 

www.elearn.uni-sofia.bg. Custom categories and grade items were created and used, to trace students' work 

and development through one school year education in biochemistry course. In this paper presents results 

from creation of different scales for assessment of the answers of the different tasks as clinical cases, 

protocols, term's definitions, results of a colloquium. 
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The new technologies are gtetting more and more spread. Nearly all young people have in their bags, 

handbag or pockets a tablet or a smart phone with internet connection. Internet change our lives, and the 

education follows this trend. Variety of learning management systems (LMS), paid and free, that can be used 

in different courses and stages of education can be found on the internet. Examples for LMS are Moodle, 

Haiku, desire2learn, Blackboard, Canavas, etc. It is comfortable, because the teacher and the students are not 

restricted in time and space for teaching and study. The course in which a part of the education is traditional 

(with lectures, seminars and laboratory practical) and part of it is web – based is called blended course.  

One of the courses in the master program Medicine at Sofia University ”St. Kliment Ohridski” is 

biochemistry, a course which is traditionally taught by using lectures, seminars and laboratory practical 

exercises. Usually students have to memorize metabolic pathways with lots of formulas and enzymes. We 

introduce solving  theoretical clinical cases, appropriate to the  level of the students in order to improve their 

solving skills (Wilson, Goodall, & Ambrosini, 2006). One common educational approach which promotes 

student centered active learning in order to improve critical thinking and problem solving skills is the study 

of the clinical case (Popil, 2010; Shanley, 2007). These clinical cases are complimentary to the traditional 

lectures, practical and seminars, which helps students to explain biochemical processes and what is their 

influence on the organism. According to McRae (2012), clinical case studies are a valuable addition to the 

traditional methods of lecture, textbook reading and laboratory for teaching biochemistry, because solving 

clinical cases helps students see the relevance between biochemistry to clinical practice and motivates them 

to study (Irby, 1994). Using clinical cases in education of medical students is also preferred in comparison to 

other forms of instruction (Sriniva-san, Wilkes, & Stevenson, 2007). 

Another helpful proposition is to let students choose a term and to explain it in order to create a 

glossary. On each laboratory practical students make an article – like protocol with theoretical part, materials 

and methods, results and discussion. In order to trace development of the students and to trace how they 

succeed with their learning tasks, a LMS could be used. The platform Moodle was used, which is settled on 

the page for e-learning of SU "St. Kl. Ohridski" - www.elearn.uni-sofia.bg.  

As an assistant, I work with groups with at about 10 students. There are four hours every week for 

laboratory practical exercises, a seminar on biochemistry topics and a discussion of clinical cases. We start 

with laboratory practical exercises, because it is hard to predict the rate at which different groups work, and 

this is the part of the class, that we cannot leave as homework. Some assistants used to discuss clinical cases 

with the group, but usually there is not enough time for everything that is in the schedule. And often not all 

students are ready at the same time, therefore the assistant discuss answers and while some of them actively 

participate in the discussion and others are just listening and then repeat or rewrite the answers after the 

discussion. In order to made this discussion time independent I transferred it in web based course. For 

evaluation of the answers and marking individual students’ progress in the discussion for clinical cases I 

decided to add a new category in grade book – “Clinical cases” and grade items for each case. In Moodle, 

there are ready scales that can be used for evaluation of different tasks, categories or grade items, like “2 to 

6” (8 point), “excellent to very poor” (5 point), “good to poor” (3 point), etc. 

For evaluation of the clinical cases there was no suitable scale. In order to trace resolving given 

clinical cases, it is easier to use Moodle platform. The discussions were carried out in “questions and 
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answers” forum, which do not allow students to see previous comments, before they post an answer, and 

have 30 minutes time, in which they can still edit their answers. Than I read the diagnoses andother answers 

of the questions and discuss them with each student individually, thing, that I cannot do at attendant lessons, 

as there is not time left for such discussion.  

To trace students' discussions and to give them possibility to check which their own progress and 

reached grade on the colloquiums I create new categories and grade items in the grade book. My categories 

are Colloquiums, Protocols, Clinical cases, Glossary Nevertheless the available scales cannot be applied to 

this discussion, because we talked about the case until it is solved and all the questions are answered. That is 

why new scales had to be created. I created one new scale in order to assess our discussion. New scale was 

done on the menu Administration>course administration>Grades>Scales>Add a new scale. It is important 

that the list have to be ordered ranging from negative (which is 0%) to positive (100%), separated by 

commas. It is 4 point scale – “Not answered”, “Revision needed”, “Nice work + questions” and “Well done”, 

but it suits perfectly to my goals. “Revision need” is required for proposed wrong diagnose, like beta 

thalssemia instead of sickle cell anemia. “Nice work + questions” I put when the diagnosis is correct, but the 

answers of one or more of the other questions are not at full length, as I expect and I ask additional questions, 

that have to be answered. “Well done” is for full and completed answer. There is an example of a clinical 

case and posted answer: 

A 12-year-old girl was brought to her physician by her mother. She explained that for two or three 

months the child has malaise, tiredness, and lethargy. Mother was not worried because she thought her 

condition was due to spring fatigue and many commitments at school until the child began to complain of 

bone pain and difficulty breathing. Also, the girl said her nose and gums often bleeded, her teeth started to 

shake and on her skin appeared red spots. 

The questions for this case were: 

 What is the most probable cause for patient’s symptoms? 

 What is the biochemical base of this disease? 

 What treatment has to be prescribed? 

 What would be the consequences if the disease remains untreated? 

One of the answers was: 

The patient is most likely suffering from scurvy, meaning a severe deficiency of vitamin C. 

Vitamin C is crucial for the biochemical pathway for the synthesis and stability of collagen. So a 

deficiency of vitamin C would lead to a decrease in collagen. 

Tablets of Vitamin C should be prescribed. And suggestion of a new diet with food rich in vitamins 

and necessary nutrients should be given. 

The disease can lead to edema, jaundice, and heart conditions. 

For this answer the student have  "nice work" and my additional questions were: 

"Which reactions are impaired, because of the deficiency of vitamin C? For which enzymes it is 

cofactor?" 

After the answer "Vitamin C is required for prolyl hydroxylase and lysyl hydroxylase, involved in 

hydroxylation of proline and lysine of collagen chain" my grade has changed to "well done". 

Other activity for students is writing protocols about laboratory practical exercises. For these tasks I 

created a category “Protocols” with grade items for each practice. Scale for the protocols was “Not written”, 

“Returned for revision”, “Signed”. Returned for revision is for example, when the readings are written, but 

there are not all graphs, that are needed or there is no discussion after results. When everything with the 

protocol is full and correct, I sign it, so the “excellent” grade in this case is “signed”.  

After colloquium, I upload the grades for each student, so everyone can check his/her own grade at 

grade book. In Moodle on elearn.uni-sofia.bg there is a scale in Bulgarian, but we have foreign students and 

some of them do not know Bulgarian. There are grades with numbers, the other disadvantage is that the scale 

is at half number (3; 3,5; 4; 4,5 etc) and I write grades at every 0,25. Therefore I needed a new scale for 

colloquium grades and create another new scale (from weak 2 to excellent 6 at each 0,25 starting after 

average 3), which is more precise - 3,75 is different from 4,25.  

For the glossary, I made another scale - "excellent", "nice work", "need major revision", "need minor 

revision" and "wrong" for terms definitions ,that have to be written by the students. If they have first two 
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grades, is OK, but for the other they have to revise their definitions. For example: Covalent Bonds and Non 

Covalent Interactions 

Covalent bonds are the strongest bonds contributing to protein structure. This bond is formed when 

two atoms share an electron. 

Non covalent interactions do not involve the sharing of an electron, but rather involves more dispersed 

variations of electromagnetic interactions between molecules or within molecule. They are critical in 

maintaining the 3D structure of large molecules, such as proteins and nucleic acids.  

This explanation had a grade "nice work + questions", because everything is correct, but the types of 

the non covalent are not written. Some of the written definitions were good, and even appropriate pictures 

were attached, and on them I chose "well done". 

To have an attestation of the semester the students have to have "well done" on all grade items at the 

category Clinical cases, "signed" for all protocols, and grades for all colloquiums, which give 30% of final 

grade at biochemistry exam. 

 I would like to conclude, that Moodle LMS has high potential to be customized and adapted for 

different courses, goals and subjects as a place for assessment and tracing students development through the 

course of study. Custom scales are convenient and better than ready scales in the platform, and are better for 

the goals of biochemistry blended learning. 
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