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Abstract: The purpose of this research was to determine if there is a gap between a course adapted from a face-to-face to a 
virtual format and a course specifically designed to be taught in a virtual environment through an LMS. The results showed 
a gap of more than 10%, with the experimental group obtaining an average final grade 23% higher than the control group. A 
24% improvement in grades was observed with the increase in supervisory activities in one unit of the course. The tutor-
teacher's expertise and willingness to help students were key elements to the success of undergraduate students. 
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1. Introduction 
Distance education has been an inclusive mechanism supported by educational materials for individual study 
and self-learning. With the emergence of online learning, it was possible to include instruction with teachers 
and peers without the need for physical presence (Guadalupe & Rivera, 2021). The Covid-19 pandemic 
accelerated the virtualization of courses in higher education, leading many institutions to adapt face-to-face 
material without an adequate instructional design for virtual platforms (Valverde, 2021; Guadalupe & Rivera, 
2021). This process, according to Bates (2019) and Boulos (2022), sacrificed the quality of the content to save 
costs. This problem needs to be evaluated from a professional and scientific educational perspective (Valverde, 
2021). Villafuerte (2020) highlights that the controlled structure of a school cannot be replicated online, 
evidencing the need for differentiated educational proposals in virtual environments.  

The research question arises: Is there an achievement gap between an adapted virtual course and one designed 
specifically for an LMS? What is that gap? The instructional design proposal in Peruvian universities is usually 
based on adapting face-to-face syllabuses to virtual modalities without an adequate instructional design for such 
platforms (Brenis-García et al., 2021). The temptation to virtualize courses to save costs has led to a reduction 
in educational quality by not using adequate tools and not training teachers (Bates, 2019). 

An LMS (Learning Management System) is a virtual space that provides services and tools for a student to build 
their knowledge and includes hardware and software elements to create and distribute educational content and 
manage learning (Butum et al., 2018). The Covid-19 pandemic forced teaching-learning to shift to 100% online, 
using LMS platforms such as Google Classroom, Zoom, Google Meet, among others (Mishra et al., 2020). 
Learning achievements are results achieved by students after significant learning experiences, based on self-
reflection and teacher accompaniment (Fernández Leandro et al., 2022). There is a positive correlation between 
the quality of the education system, ease of use, and satisfaction with online learning (Giday & Perumal, 2024). 
Boulos (2022) suggests that it is possible to achieve comparable levels of effectiveness between online and face-
to-face instructional formats. This is measured by Learning Effectiveness. Effectiveness is the ability to achieve 
the desired effect, interpreted as the achievement of competencies in online education (RAE, 2023). An effective 
teacher achieves formative results feeling prepared and motivated (Infeanyi, 2023; Mishra et al., 2020). Success 
in online learning varies depending on how teachers deliver sessions and the effectiveness of the instructional 
techniques used (Butnaru et al., 2021). 

In light of the above, the general purpose of this research is to know if there is an achievement gap between an 
adapted virtual course and a designed one, it is necessary to study whether the achievement gap is significant 
between an adapted virtual course and one designed specifically for a LMS, and if the achievement gap between 
an adapted virtual course and a designed one is greater than 10%. This goal may persuade universities to give 
more importance to professor capacitation and more time to instructional design. 

2. Methodology  
Following the quasi-experiment method analyzed by Creswell (1994) and executed by Chen & Huang (2024) in 48 
fifth-grade students in a primary school in Taiwan, we aim to analyze the learning achievement in a course designed 
for a Learning Management System (LMS), compared to a course without LMS design. 
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2.1 Participants 

Following Creswell's (1994) methodology for quasi-experimental processes, the study took 94 university students 
from two classes of the AD2454 Project Management course, 47 of them grouped in the KS85 section and the other 
47 in the MX86 section, both virtual modalities. The grouping process took place during enrollment at the beginning 
of the semester. The course was taken for convenience, after the researcher was authorized by the university to carry 
out the research with two of his classes. Without affecting the composition of the classes, one of them was randomly 
chosen to become the experimental group, and the other the control group. In the experimental group, the learning 
methodology linked to the specific design for a LMS will be applied. The control group will follow the traditional 
method of learning, simulating a face-to-face class only that the sessions will be remote online. All participants 
agreed to the research process voluntarily. To ensure that the groups were equivalent, an entrance test was taken 
to measure prior knowledge of the AD2454 Project Management course. 

2.2 Experimental Design 

The study was conducted in two classes of the AD2454 Project Management course, each with 47 students enrolled. 
Both groups are taught the content in 4 learning units, during the 4-month span of the 2024-2 semester. The 
experimental group develops the learning units by attending the class sessions and carrying out the 13 learning 
activities designed in the EVA. Activities such as forums and the portfolio of deliverables are carried out throughout 
the semester, and the other 11 activities are specific to the achievement of each learning unit. Each teaching unit 
also has graded activities to measure learning achievement. For the control group, the same achievement 
assessment activities established for all 12 sections of the course, both face-to-face and virtual, were considered. 

2.3 Experimental Process 

The experimental procedure of this study includes a pre-test stage, an experiential stage, and a post-test stage. In 
the pre-test, the knowledge of the course of the students enrolled in both classes, MX86 and KS85, was evaluated. 
On a 20-point rating, the MX86 class achieved an average rating of 7.78 and variance of 3.820, and the KS85 class 
achieved an average rating of 7.85 and a variance of 3.413. This ensures that both groups are equivalent. (Bono 
Cabré, 2014). In the experimental stage, during the first session, both groups were explained the course content, the 
activities per unit and the corresponding learning assessments per unit. Both groups will receive the same course 
content throughout the semester; The experimental group will perform a greater variety of learning activities per 
unit and both groups will take the same partial assessments to measure the learning achievement of each unit. Table 
1 presents the group of activities per unit for both the experimental and control groups. 

Table 1: Learning activities by unit 

 

3. Results 
Since this experiment is being carried out between the months of August-November 2024, only the pre-test 
measures are available. The following will be carried out during the academic calendar of the current semester. We 
present preliminary test results based on what was achieved in previous research carried out by the author 
where the analysis was carried out for the Marketing course virtual modality, where the achievements by 
learning units and achievements of the course in general were analyzed. The results obtained from the T-test 
for the final averages of the course show that the difference between the means is statistically significant. With 
a 90% confidence interval, the observed difference between the means is not zero, indicating that the course 
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designed specifically for VAS outperforms the adapted course in effectiveness. The p-value of significance 
yielded 0.015, being lower than the alpha significance level of 0.05, supports this conclusion. (Quevedo 2018). 
This implies that although the learning process between the two groups is successful, the achievements are 
more significant if a specific teaching-learning proposal for the LMS is worked on. Similar results linked to 
achievement in online classes were found in (Geng & McGinley, 2021). 

Table 1: T-test for means of final grades. 

Dimension 4 

Confidence Interval for the difference between 
means 90%   [-3.761, -0.450 [ 

 

Difference                                           -2.106 

T (Value observed)                           -2.626 

|t| (Critic Value )                                   2.064 

LD                                                       24.000 

p-Value (bilateral) 0.015 

alpha 0.050 

 

The number of degrees of freedom is approximated by the Welch-Satterthwaite formula 

 

Interpretation: 

 

H0: The difference between the means is equal to 0.  

Ha: The difference between the means is different from 0. Since the computed p-value is less than the 
alpha=0.05 significance level, the null hypothesis H 0 must be rejected, and the alternative hypothesis Ha 
accepted. 

Note. USMP Qualifications. Own elaboration. T-test for two related samples / Bilateral test. Taken from Quevedo 
G. (2018, p82)  

4. Preliminary Conclusions 
As seen in table 1, the results for dimension 4, as for the other three dimensions not shown used in the 
preliminary research, there is statistical evidence to establish that the significant difference in the achievement 
of competencies between the control and experimental groups. Depending on the instrument used in the 
learning achievement of each unit of study, it shows a greater gap, therefore it is evident the importance of 
establishing the most appropriate learning tools according to the objective to be achieved, and that better 
learning results will be achieved by doing so. The results underscore the relevance of the teacher's role in virtual 
education (Brenis-García et al., 2021), the notable improvement in grades with the increase in teacher 
interaction and their proposed activities, is crucial for student engagement (Woo et al., 2021). In addition to this, 
it suggests the idea of strengthening the education and training of teachers who participate in online teaching, 
to ensure that they are prepared to offer the necessary support to their students (Marciniak & Gairín Sallán, 
2017; Nortvig et al., 2018). 
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