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Abstract. The evaluation of the quality of teaching is a critical aspect of an 

educational system since it is the basis for knowing which elements work well 

and which ones work poorly. Thus, through the results of the evaluation, actions 

can be articulated to improve the system. The evaluation methods are quite 

developed in face-to-face education, but not so in the case of online education. 

This article presents a proposal for an evaluation model for online education 

based on the analysis of the activity developed by students in the context of a 

virtual campus based on Moodle. This model has been implemented through a 

web application that allows managing the evaluation of the subjects. For this, two 

files extracted from Moodle: the grader report and the log of the activity of the 

virtual subject to be evaluated are taken as input. From them, the quality criteria 

defined in the model are automatically calculated. Likewise, the system allows 

to manually evaluate other types of criteria that can be dynamically configured. 

In this sense, another feature of the tool is its ability to configure and adapt to 

different versions of Moodle, and to new quality criteria. 

Keywords: eLearning, quality assessment tool, Moodle,LMS 

1 Introduction 

The evaluation of the quality of teaching is a critical task in an educational system since 

it allows us to know those aspects that are working properly and those that cause 

problems. Quality assessment systems in the field of face-to-face teaching[8] have been 

widely developed in the last decades. Normally, this evaluation is carried out based on 

the analysis of different elements that intervene in the teaching process such as the 

academic results of the students, the type and quality of the materials used in the classes, 

the proposed contents, the teaching methodology or the organization of matter. In recent 

years, online education has spread to most educational levels, and the need to assess the 

quality of teaching in this new field has arisen. Although the online context tries to 

simulate the elements that are used in face-to-face teaching, however, there are 

important differences and restrictions that are complex to simulate [2]. For example, 

the non-verbal language that can be used in a face-to-face environment is not easy to 

simulate in an online environment. In addition, there are other generalized phenomena 
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such as less student intervention in classes, or less predisposition of the teacher to teach 

dynamic classes with active student participation. Likewise, there are also changes in 

the materials used, since they are generally all electronic, and the development of the 

classes is carried out entirely in the context of a virtual campus with the tools that these 

provide. These conditioning factors directly affect the way in which the quality of 

online teaching [5] should be evaluated and that establishes differences with respect to 

the evaluation carried out in face-to-face teaching [4]. 

In recent years, several evaluation initiatives have been developed for different aspects 

of online teaching [10], such as specifications for evaluating the quality of materials 

used [3]  in the online environment, evaluating the quality of classes taught online, or 

a more generic and comprehensive type of evaluation of online training[1]. These 

evaluation systems are based on the definition of different quality criteria whose value 

can be obtained by measuring certain aspects of the online teaching implemented [9]. 

The values obtained for these criteria act as an indication of the quality achieved. In 

general, they are based on filling in and answering sets of questions about various 

dimensions of the implemented system [7]. The main problem with these specifications 

is that they are not widely used, since in general there are no applications that 

implement them, and in addition, in many cases they require their adaptation to the 

specificity of the educational context in which they are to be applied. 

In this article, a model for evaluating the quality of online teaching that is developed in 

a virtual campus based on Moodle [6] is presented. In addition, a web application that 

implements the model is described. This model has been developed based on the 

experience in the use of the virtual campus and on some automatic assessment models 

[11]. For this, two types of evaluations have been defined. An automatic evaluation 

[11] based on a set of criteria whose assessment is obtained from the analysis of a set 

of data obtained from the virtual campus. And a dynamic manual evaluation that 

consists of answering a set of questions about the educational process implemented. 

This evaluation can be configured based on a text document that specifies the 

evaluation questions and a particular php script to evaluate that set of questions that 

defines the qualification ranges of each question and how the values obtained are added. 

In this way, the implemented tool can be adapted to different subjects and ways of 

implementing online teaching. 

Likewise, the tool provides different graphic ways to show the results obtained as well 

as the possibility of obtaining a pdf document with a report that summarizes the 

evaluation carried out. The application manages both assignments and teachers and 

evaluators. There is also the profile of the administrator who is in charge of configuring 

the tool. 

The structure of the paper is as follows. In section 2 a model for evaluating the quality 

of online teaching will be described. Next in section 3 the implementation of the 

application will be presented. Finally, in section 4, a set of conclusions and lines of 

future work will be planted. 
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2 Model for evaluating the quality of online teaching 

The described application implements a model for evaluating the quality of the teaching 

of online subjects based on 5 criteria that are automatically calculated from the 

information obtained from the activity developed in the subject displayed in Moodle. 

For each criterion, one of the following values is obtained: 

• 0: Does not have 

• 1: Yes, it has partially 

• 2: Yes, it has and it is adequate 

• NV: not verifiable 

The information used to calculate the criteria values is obtained from two files retrieved 

from Moodle: 

• Grade report. The file must contain the following information: “Name”, “Surname”, 

“ID”, “USER_ID”, “DNI / NIF”, “Email address”, “Procedure course”, “Did you pass 

the continuous assessment?” , “Final exam tasks”, “Total of the course”. 

All these fields, except the field “Did you pass the continuous assessment?” appear 

in the Moodle grade report. The field, “Did you pass the continuous assessment?, 

indicates whether the student passed the subject through continuous assessment in 

case of having used this assessment method. And it can have two values: “Yes” in the 

case that the student has passed the continuous assessment and “No” in the opposite 

case. 

• Log of the activity developed by the students in the LMS. 

The criteria used to carry out the evaluation are: 

• Criterion 1: Student participation (active or passive) in the different activities 

The Log file is taken as input, and the value of the criterion is calculated from the 

values of three indicators: activity in the evaluation, activity in the forum and 

connection activity. Each of these indicators is associated with a weight according to 

its importance. The calculation of the indicators is carried out with the algorithms 

shown below: 

1. Algorithm for calculating the indicator “Evaluation activity” 

The objective of this algorithm is to calculate a value that represents the 

participation of the students in the evaluation activities defined in the course: 

assigments, quizzes and lessons. The calculation of the indicator is carried out by 

calculating a value of the participation of each student in this type of activities as 

the percentage of activities of each type that the student has carried out. Next, the 

arithmetic mean of the values obtained for each student will be taken as the total 

value of the indicator. If the value obtained with the mean were smaller than 0.2, 

then it is not representative and the median of the values obtained for each student 

will then be taken. The algorithm is described below: 

Let A be the number of "assigments" defined in the course. 

Let B be the number of "quizzes" defined in the course 

Let C be the number of "lessons" defined in the course 

For each student it is calculated: 
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     Let P be the number of "assigments" done by the student 

     The ratio V1 = P / A is calculated 

     Let U be the number of "quizzes" carried out by the student 

     The ratio V2 = U / B is calculated 

     Let T be the number of "lessons" visited by the student 

     The ratio V3 = T / C is calculated 

     The value of the indicator for the student is calculated as: 

                Value_indicator = (V1 + V2 + V3) / 3 

Let T be the arithmetic mean of the indicator values for each student 

Let M be the median of the indicator values for each student. 

If T <0.2 then the value T is returned as the indicator value 

Otherwise the value of M is returned as the indicator value. 

2. Algorithm for calculating the indicator “Forum activity” 

The objective of this algorithm is to calculate a value that represents the 

participation of the students in the course forums both by reading forum entries 

and by sending new entries. For this, the participation of each student in each type 

of activity (reading and sending entries) is calculated as the percentages of each 

type of activity that the student has carried out with respect to the total of activities 

carried out of each type. These values are multiplied by weights that represent the 

importance of each activity (the weights are established by the teacher) and the 

resulting values are added. Next, the arithmetic mean of the values obtained for 

each student will be taken as the total value of the indicator. If the value obtained 

with the mean is less than 0.2, then it is not representative and then the median of 

the values obtained for each student will be taken. The algorithm is described 

below: 

Let A be the total number of posts done in the course forums.  

Let B be the value of the weight of the importance of the publications that 

have been sent to the forums.  

Let C be the value of the weight of the importance of the publications that 

have been read in the forums  

For each student it is calculated:  

Let D be the number of messages read from the forums by the student  

The ratio V1 = D / A is calculated  

Let E be the number of messages posted to the forums by the student.  

The ratio V2 = E / A is calculated  

The value of the indicator is calculated for the student as:  

Value_indicator = C * V1 + B * V2 

Let T be the arithmetic mean of the indicator values for each student 

Let M be the median of the indicator values for each student. 

If T <0.2 then the value T is returned as the indicator value 

Otherwise the value of M is returned as the indicator value. 

 

 

3. Algorithm for calculating the indicator “Connection activity” 



5 

The objective of this algorithm is to calculate a value that represents the degree of 

connectivity of the students to the virtual course. First, a minimum value of 

weekly connections and the number of weeks the course lasts is established. The 

indicator value is then calculated for each student. For this, the connections made 

per week to the course by each student are calculated. If the calculated value is 

greater than the established minimum connectivity value then 1 is returned as the 

indicator value for the student. Otherwise, the ratio between the connections done 

by the student and the minimum number of connections per week is returned as 

the indicator value for the student. Next, the arithmetic mean of the values 

obtained for each student will be taken as the total value of the indicator. If the 

value obtained with the mean is less than 0.2, then it is not representative and then 

the median of the values obtained for each student will be taken. The algorithm is 

described below: 

Let A be the number of minimum weekly connections. 

Let B be the number of weeks 

For each student it is calculated: 

 Let C be the number of connections made by the student during the 

course. 

The ratio V1 = C / B is calculated. 

                        If V1> A then return 1 

                       Otherwise return V1 / A 

Let T be the arithmetic mean of the indicator values for each student 

Let M be the median of the indicator values for each student. 

If T <0.2 then the value T is returned as the indicator value 

Otherwise the value of M is returned as the indicator value. 

 

When the values for the 3 indicators have been calculated, a value is calculated that 

adds them. This value is obtained by multiplying each value for each indicator by a 

weight that represents the importance of the indicator in the criterion and adding the 

values obtained. Next, depending on the value obtained, the total value of the criterion 

is established: 

• If value obtained is between 1 and 0.60 then score = 2 

• If value obtained is between 0.59 and 0.40 then score = 1 

• If value obtained is less than 0.40 then score = 0 

• Criterion 2: Percentage of students presented to the final exam of the subject 

The grade report file is processed searching for the name of the final exam and 

calculating the percentage of students presented: 

• If percentage is between 1 and 0.60 then score = 2 

• If percentage is between 0.59 and 0.40 then score = 1 

• If percentage is less than 0.40 then score = 0 

 

• Criterion 3: Percentage of students who pass the continuous assessment 

The grade report file is processed by searching for the Boolean "continuous" to verify 

if the student has passed the continuous assessment, calculating the percentage of 

students passed the continuous assessment. 
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• If percentage is between 1 and 0.60 then score = 2 

• If percentage is between 0.59 and 0.40 then score = 1 

• If percentage is less than 0.40 then score = 0 

• Not verifiable if the grade report does not provide this information. 

• Criterion 4: Percentage of students who pass the course 

The grade report file is processed by searching for the name of the column that 

represents the final grade and calculating the percentage of students passed. 

• If percentage is between 1 and 0.60 then score = 2 

• If percentage is between 0.59 and 0.40 then score = 1 

• If percentage is less than 0.40 then score = 0 

• Criterion 5: Statistics 

In this criterion, the way in which students have passed is analyzed: 

• If they have passed the continuous assessment (criterion score 3 = 2) and also the 

final exam (criterion 4 = 2) then it is scored with the value 2. 

• If the students have not taken continuous assessment (criterion score 3 = NV) and 

have passed the final exam (criterion 4 = 2) then they are scored with the value 2. 

• If a value greater than 0 has been obtained in the criterion on the continuous 

evaluation and in the criterion on the final exam the value 1 has been obtained, 

then the performance has not been so good and is scored with a 1. 

• In any other case, it is considered that the use has been bad and is scored with the 

value 0. 

3 Implementation 

The quality model described above has been implemented by means of an application 

that calculates the criteria and allows the results to be viewed and downloaded. In the 

application, 3 types of actors have been defined: 

• Teacher. This user can manage the evaluations of the online subjects assigned. For 

each subject evaluated you can view the evaluation or download an evaluation report. 

In addition, you can delete any of the assigned subjects. 

• Evaluator. This user can manage the subjects that have been assigned to him to 

evaluate: evaluate a subject, continue the evaluation of a subject, or consult the 

subjects that he has evaluated 

• Administrator. It manages the users, the subjects that must be evaluated, the subject 

evaluations carried out and the configuration of the evaluation process of the tool. 

In order to access the functionality it is necessary to be registered and have an account 

(Fig. 1). Thus, when the personal account is accessed, regardless of the role, a page 

with 3 different regions is displayed: 

• The content of the application appears in the Central Panel depending on where the 

user is. 

• The upper panel shows the profile image and also contains a menu in which you can 

configure the profile and exit the application. 

• In the Left Side Menu there are several options and these vary depending on the role 

with which it has been accessed. 
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Fig. 1. User account page 

Next, the functionality referred to the evaluation process will be described. 

3.1 Organization of the evaluation. 

The tool allows two types of evaluations to be carried out (Fig. 2): manual and 

automatic. 

 

• Manual: It consists of filling in a form with a set of questions that evaluate 

various aspects of the online subject. The structure and content of the evaluation 

is configured by the administrator. In this case, the evaluator will have to answer 

each question on the form based on the contents of the subject that he is 

evaluating. 

• Automatic: It consists of calculating the 5 criteria described in the previous 

section. For this, the evaluator will have to load for each subject, the log and the 

bulletin of grades obtained from the subject displayed on Moodle. You must also 

indicate the version of Moodle used. 

 

Fig. 2. Ways to evaluate. 

3.2 Configuration of the evaluation.  

The configuration of the evaluation is carried out by the administrator, and consists of 

defining the following aspects: 

• Manual evaluation. The questions in the manual assessment are not static and are 

established from a configuration file that describes all the questions that will be shown 
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to the assessor. This file is uploaded by the administrator in the application. In this 

way, the application uses this file (Fig. 3) to dynamically generate the manual 

evaluation form. 

 

Fig. 3. Manual evaluation configuration file. 

• Manual evaluation criteria. The administrator will be able to upload a txt file in which 

the criteria for the evaluation of the questions that are part of the manual evaluation 

are specified, such as the score range of the questions. The application will interpret 

the content of the file, and adapt the form that is shown to the evaluator. 

• Automatic evaluation. The structure of the files that come from Moodle and are used 

in the automatic evaluation vary in each version of the LMS. Thus, to guarantee 

compatibility with any version of Moodle, the application allows to establish the way 

in which the files of each version of Moodle should be evaluated. To do this, the 

administrator will upload a file to the system that will contain a php script (Fig. 4) 

that is capable of evaluating a grade report and a log of a specific version of Moodle. 

The application is capable of managing more than one version, so that every time an 

automatic evaluation file is uploaded, it must be indicated which version of Moodle 

it corresponds to. Likewise, the administrator can modify the uploaded files or delete 

supported Moodle versions. 

 

Fig. 4. Moodle version 2.7 file evaluation script. 
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3.3 Ways to view the results 

There are 3 ways to view the results of the evaluations carried out on a subject (Fig. 5): 

• Static 

• Dynamics 

• By consultation. 

 

Fig. 5. Ways to view the results 

If the static display is selected, the result will be shown in the questionnaire itself (Fig. 

6). 

 

Fig. 6. Evaluation results. 

If dynamic display is chosen, the result will be displayed in the form of graphs. There 

are two options (Fig. 7.a): 

• See the overall result of the evaluation 

• See the result of a specific section. 
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 Fig. 7. a) Dinamic display , b)Second graph 

In any of the options, four types of graphs are shown: 

 

• The first graph shows the total score obtained in all the sections and those that we 

need to complete 100% in case we have not done so. 

• The second graph (Fig 7.b) shows the score in % that has been obtained in each item. 

The maximum score that can be obtained in each section is 100%. 

• The third graph shows the same content as the second graph but using a pie chart. 

• The fourth graph shows the total score obtained in each section. 

 

If you select visualization by query (Fig. 8), a list will appear to be able to select the 

section of the form that you want to consult and later the questions in that section will 

appear, being able to select those that you want to know the result. 

 

 

Fig. 8. Visualization by query 

3.4 Evaluation summary document 

The tool provides both the teacher and the evaluator the possibility of downloading a 

pdf document that contains the evaluation carried out (Fig 9). 

a) b) 
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Fig. 9. Evaluation summary document 

4 Conclusions and future work 

In this work, a proposal for a model for evaluating the quality of online teaching has 

been presented in the context of a Moodle-type LMS. Two types of evaluations have 

been defined, a manual one that consists of answering a set of questions about the 

course activity, and an automatic one that is based on analyzing the Moodle log file and 

the grade report. The results of the evaluation can be displayed graphically and it is also 

possible to download a document that summarizes the evaluation carried out. The tool 

allows managing the evaluated subjects and three types of users: teachers, evaluators 

and administrator. Furthermore, another feature of the tool is its ability to adapt the 

evaluation to different versions of Moodle. Finally, indicate that one of the advantages 

of the proposed model compared to other alternatives is that it offers an application that 

implements it and, secondly, it is a neutral model to the educational context to which it 

is applied.  This tool is a first approximation, however the following lines of work can 

be defined: 

• Use of Big Data techniques to perform a deeper analysis of the data. 

• Extension of the tool to admit information from other LMSs other than Moodle. 

• Extension of the quality assessment model to add a dimension based on the opinion 

of the students. 

• Implementation of a standard system for exporting evaluation results in xml or json 

format. 

• Add to the evaluation a set of recommendations on how to improve quality. 

• Differentiate the kind of activities/modules in the criterion calculation 

(summative/formative, mandatory/voluntary), and consider different values 

according to each of them. It is different avoid reading a mandatory module, than a 

voluntary one. 

• Allow the parametrization of the criteria 2 to 4 in order to represent the differences 

in different subjects. Some subjects, such as phisics, may have finalization or pass 

rates below 50%. 
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• Describe the evaluation questionnaires using IMS/QTI. 

• Use another types of graphs in order to represent the values of quality aspects of a 

given element. 
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