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Abstract - When students come to the laboratory, the 

objective of the instructor is to, through carefully designed 

exercises, familiarize the students with concepts they have 

been learning about in lectures before the lab class itself. 

Lab work is an essential part of education of an engineer 

and this paper discusses how and why shifting pre-lab 

activity online using a Learning Management System is 

beneficial to both the students and the instructors and 

creates a more efficient instructional engineering laboratory 

session. 
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I. INTRODUCTION 

Laboratory practical classes are an essential 

component of all science degrees. In practical classes 

students acquire and develop essential skills for their 

chosen discipline which cannot adequately be achieved 

by theoretical instruction alone. These practical classes 

are at the core of the idea of a “polytechnic” which the 

Zagreb University of Applied Sciences is.  

 

In general, the fundamental objectives of engineering 

instructional laboratories are [1]:  

 

• to familiarize future engineers with 

instrumentation, software tools and sensors for 

measurements of physical quantities, 

• identify the strengths and limitations of 

theoretical models as predictors of real-world 

behaviors, 

• develop a research approach to the problem,  

• demonstrate the ability to collect, analyze, and 

interpret data, and to form and support 

conclusions, 

• design, build or assemble a part, product, or 

system, including using specific methodologies, 

equipment, or materials, 

• learn from failure, 

• demonstrate appropriate levels of independent 

thought, creativity and capability in real-world 

problem solving, 

• identify health, safety, and environmental issues, 

• develop teamwork, ability to judge, ethics, 

• communicate effectively about laboratory work 

with specific audience, both orally and writing, 

• demonstrate competence in selection, 

modification and usage of appropriate 

engineering tools and resources. 

 

At the Electrical Engineering department, the course 

Fundamentals of Electrical Engineering is intended to 

introduce students to electrical engineering, and it does so 

on a weekly basis for 15 weeks straight, which is the 

duration of a single semester. The course itinerary can be 

seen on Table I and it shows that laboratory classes make 

an important and sizeable part of the course.  

 

The content of the laboratory exercises is directly 

connected to the past lectures and auditory classes that 

the students attended. The content of the five exercises is 

in short: 

• Ohm’s law and Kirchhoff’s laws 

• transient state, rms and mean value of a 

signal 

• voltage and current analysis in RLC circuit 

with sinus excitation 

• voltage, current and power measurements 

• resonance 

 

While in the lab, students often encounter many 

problems that stem from unfamiliar equipment or 

materials, the laboratory manual, unfamiliar verbal 

instructions, lack of technical skills, possible time 

constraints and general lack of prior theoretical 

knowledge. The exercises prove to be challenging and 

given the large list of demands it is not surprising that 

without adequate preparation students tend to be 

preoccupied with technical details and thus mechanically, 

without thinking, follow instructions for laboratory work. 

This is where pre-lab activities come in as a preparation 

tool. 

TABLE I.  COURSE ITINERARY 

Type of class Hours per week Number of weeks 

Lectures 3 15 

Auditory 3 15 

Laboratory 3 5 



The use of pre-lab activities that encourage students to 

prepare for a laboratory classroom session is a commonly 

used teaching technique to help alleviate the problem of 

students showing up for lab under-prepared in order to 

participate in laboratory sessions, which in turn leads to 

decreased learning. Pre-lab activities have also shown to 

reduce the technical and analytical errors made by 

students in the laboratory [2] [3]. 

 

For many years, the pre-lab activities were done by 

providing students questions in the lab manual. Students 

were required to complete these theoretical and numerical 

questions before the lab starts and turn them in at the 

beginning of the lab. This was a prerequisite to even start 

the exercise, so it was a necessity for a teaching assistant 

to check if the task was done so at the beginning of the 

exercise itself, the assistant had to review each 

preparation and ask each student few questions to check 

the understanding of the material and that the preparation 

was not just copied from someone else. 

 

 Considering the group of students in the lab for a 

specific exercise consisted of 12 to 16 students (arranged 

in two or three for one measuring station) depending on 

the date and day of the week, this proved to be a time-

consuming task. As a result, a third of the time or one full 

school hour was lost from the total time provided for 

performing the exercises. Students had less time to handle 

the equipment necessary for the experiments in front of 

them, and measure and process the results. The larger 

time waste was for the teaching assistant that had less 

time to help with the experiments themselves and explain 

their concepts.  

 

In order to solve this problem and to try to curb 

cheating in pre-lab task, online pre-lab activities were 

introduced. 

 

II. IMPLEMENTATION 

A. Learning management system 

In an effort to automate the system of evaluating the 
pre-lab assignments a decision was made to use a LMS 
(Learning management system). After considerable 
research, the choice was made to use Moodle [4].  

In essence, Moodle is a tool for creating electronic 

educational content and conducting distance learning. It 

is a modular system which means that it consists of 

smaller units that users can add and change as needed. 

The tool enables the creation of new content with the help 

of various resources or the integration of ready-made, 

pre-prepared electronic content. There are almost no 

restrictions on the type of document that can be integrated 

and displayed in Moodle. The tool also enables lesson 

planning, user management, knowledge testing and 

assessment, activity monitoring and communication. 
 

To access the learning management system, students 

use their AAI@EduHr identity. AAI@EduHr is the 

Authentication and Authorisation Infrastructure of 

science and higher education in Croatia. It is operated and 

coordinated by the University Computing Centre, 

University of Zagreb, also known as SRCE.  

 

The username is in the form 

FirstName.LastName@tvz.hr and in addition to the 

Moodle system, it is also used for accessing the web 

content of the subject and for accessing the computers in 

the computer lab. The Moodle system itself can be 

accessed from any web browser, whether on a 

smartphone, tablet, desktop, or laptop. 

B. Assignments 

Since there are five laboratory classes throughout the 
semester, there are five pre-lab assignments. Each 
provides the student an opportunity to earn an equal 
number of points that accumulate towards the final grade.  

As seen on an example in Figure 1., each pre-lab 
assignment includes an introduction in which it is clearly 
stated which part of the syllabus the test covers, how 
many points each task is worth and the percentage of 
accepted deviation from the correct results. Moodle allows 
the setting of deadlines, which are used on a regular basis. 
The determination of time criteria for assessments has 

 

Figure 1.  The introduction part of the first pre-lab assignment 

TABLE II.  PRELAB ASSIGNMENT VARIATION 

Assignment 

number 
Total tasks Total variations 

1 6 18 

2 4 20 

3 4 9 

4 4 6 

5 5 9 



been made using institutional experience [5]. 

Considering the unproctored nature of online testing, 
certain steps were taken in order to curb cheating and steer 
students towards individual work, even though working in 
groups is not discouraged. For each specific task, several 
variations were made and each of the variations has 
random numbers. An example of this is shown in Figure 
2, where the inner workings of the first pre-lab assignment 
can be seen. It consists of six specific numerical tasks, 
which are randomly selected from six pools of variations. 
This adds to the complexity, so hopefully each student 
must do his own calculations. Also, in some assignments, 
a pool of total tasks is larger than the number of tasks for 
each student and for each student they are presented in a 
randomized order.  

This all results in a situation where all students have 
different tasks in front of them which can be seen on 
Table II, but with the same goal: to encourage them to 
solve the preparations independently and thus better 
prepare for the work on the exercises as has been the case 
in some other fields [6] [7]. 

III. RESULTS 

Using Moodle software has proven to be very 

beneficial for several reasons.  

 

The first and most important one is that a large time 

wasted was eliminated. On average, lab work on the 

course is done by 360 students every semester, which 

when divided into groups of 12 translates into 30 groups.  

The average time of reviewing the preparation was about 

3 minutes per student, which means that the teaching 

assistant would need to spend about 35 to 40 minutes per 

exercise period for reviewing assignments for 12 

students. Over 30 groups this accumulates to a total of 20 

hours that can now be directly dedicated to mentoring 

students and helping them to do the exercises and learn as 

much as possible. 

 

Using Moodle has also provided us with a tool for 

easier documentation and performance estimates. As seen 

in Figures 3 and 4, we can now access success reports for 

pre-lab assignments and even generate such reports for 

individual tasks inside the assignment and therefore have 

a deeper insight into possible holes in knowledge among 

students which can be rectified after or during the 

laboratory classes. Such data mining analyses can lead to 

improvements in teaching, and therefore help students in 

development of practical skills, which is what lab-work is 

all about [8]. 

 

Also, there is no need for additional records or 

databases that include student success rates, except 

Moodle.  Everything is stored in one place. This proved 

to be extremely useful because in cases of re-enrolling the 

course or pausing years of study, because student data is 

permanently in the system and does not have to be 

searched for. The only time data about the student in the 

e-course is deleted from the system is when he or she 

passes the course. 

 

This has had an additional effect of permanent data 

transfer to Moodle so that the points from the laboratory 

exercises, intermediate exams, homework, and written 

exams are also entered into the system, so that everything 

is accessible in one place. Materials from auditory 

exercises and lectures are also available, as well as 

 

Figure 2.  The inner workings of the first pre-lab assignment 

 

Figure 3.  Success report for the first pre-lab assignment in form of a 

chart 

 

Figure 4.  Pre-lab assignment structure and success data analysis 



recorded videos of measuring each individual exercise, 

thus making the work easier for the teaching staff. Also, 

students have everything they need to successfully master 

the material of each course in one place. 

IV. CONCLUSION 

From an institutional perspective, shifting pre-lab 
activity online via Moodle has been a success. Anecdotal 
student input about it, through regular semester surveys 
has been positive, but there is a need for making a specific 
survey on the topic in order to further develop it.  

Further research is planned on the topic and also 
further upgrades on the concept of online pre-lab activity. 
Using pre-lab video demonstrations and assessing its 
usefulness has become of interest [9] [10]. 
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