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Abstract: Traditionally, educational processes were focused on learning theoretical geography content,
often supplemented with hands-on activities. However, advances in technology have enabled the
integration of Learning Management Systems (LMSs) such as Moodle, which enable students to
learn at their own pace, receive instant and individualized feedback about their daily academic
performance, and gather more daily information individually based on techniques such as Learning
Analytics (LAs). Despite these benefits, there is a lack of evidence supporting this educational
approach in primary education. This experimental study, involving 80 fifth-grade students, aims
to address this gap while investigating the territorial and socio-economic organization of their
environment and comparing two types of feedback provided: simply the correct answer (control
group), and more extensive (experimental group). The findings suggest that the implementation of
Moodle tasks facilitates learning, irrespective of the type of feedback provided. However, students
rated activities higher in terms of usefulness and satisfaction with the teaching–learning process when
extensive feedback was provided. Additionally, the daily data collected proved useful for teachers
in predicting students’ final outcomes. These results highlight the potential benefits of carrying out
activities in Moodle, despite their short duration, particularly at this academic level and within this
knowledge domain.

Keywords: geography; primary education; LMS Moodle; learning analytics; feedback; sustainable
educational models

1. Introduction

Recently, there has been an increasing acknowledgment of the significance of student-
centered learning contexts. Indeed, this pedagogical goal has become a primary focus of
21st-century education [1]. In this regard, authors such as Redecker et al. [2] underscore that
remarkable technological advancements are facilitating innovative and precise pedagogical
approaches centered on each learner who is actively engaged in their educational journey.
In addition, Pelletier et al. [1] argue that current technological tools enhance educators’
ability to monitor their students more effectively, identify learning difficulties, and assess
the overall progress of the learning environment. Indeed, this approach facilitates the
renewal of the teaching–learning process, not only from the perspective of the student
but also from that of the teacher. Thanks to technology, daily tasks, commonly known
as homework, can be completed through more sustainable learning models that do not
need to use natural resources such as paper to excess, while also enabling the collection of
information in a much more automated and sustainable way over time by the teacher. Then,
it allows for the adaptation of teaching methods to better suit student-centered learning
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styles, while also providing teachers with the tools and insights needed to monitor progress
and address challenges in a timely manner thanks to current educational trends such as
Learning Analytics (hereinafter, LAs) [3,4].

In addition, education is confronted with the challenge of student demotivation. Tra-
ditional methodologies, which are predominantly lecture-based, may encourage students
to perceive content as closed knowledge that they passively receive in class and should
memorize. This approach has been widely used in social science disciplines [5] such as
geography [6]. For this reason, there has been limited research to date that specifically
examines the integrated application of technological and active approaches in disciplines
outside the scientific-technological field [7].

Within this evolving educational landscape, different authors underscore the necessity
of adapting assessment processes to align with this new active educational paradigm and
the benefits of enhanced monitoring capabilities (e.g., [8]). This adaptation involves a de-
parture from traditional summative assessment approaches, which concentrate exclusively
on the final outcome, focusing instead on assessing the learning process itself [4,9]. Authors
such as Bulut et al. [10] and Gašević et al. [11] support this approach, emphasizing the
importance of redefining assessment strategies to reflect the dynamic and multifaceted
nature of contemporary learning environments more accurately.

In this context, the potential of Learning Management Systems (LMSs) such as Moodle
to transform the teaching–learning process is noteworthy [12]. In particular, Moodle
provides a dual benefit: it offers an environment for individual student learning and the
integration of LAs, enabling more frequent and elaborate feedback on the learning process
for both students and teachers [13,14]. Given the limited existing evidence so far in the use
of LAs in educational settings [15], this study aims to employ the LMS Moodle jointly with
LAs data gathered during its use to examine the impact of feedback utilization in the field
of social sciences, particularly geography in primary education.

Aim and Research Questions

This research aims to address the existing gaps in the literature regarding the lack of
evidence about the use of LMSs such as Moodle in compulsory education, particularly in
the context of geographic education. Consequently, this study encompasses an analysis
of the application of feedback mediated by LAs data, not only for helping teachers’ daily
monitorization of the learning process and the development of predictive models based
on formative assessment but also for investigating the impact of its integration on both
student learning outcomes and satisfaction.

In view of the above, the present research aims to contribute to the educational
community by examining the potential of its use. Thus, the global objective of this study is
intended to be addressed by three specific questions:

RQ01. How does the completion of the LMS tasks and the associated feedback impact
the academic performance of students in geography in primary education?

RQ02. What is the potential of the LAs data gathered during the LMS task in predicting
the final academic performance of fifth-grade students?

RQ03. Are fifth-grade students satisfied with the LMS task and the feedback provided?

2. Literature Review

In order to answer these questions, it is first necessary to review the literature on how
education and the agents involved must adapt to the new educational demands. This is an
area in which technology, in general, and both the LMS Moodle and techniques such as
LAs in particular can play an important role. Therefore, it is essential to understand what
other authors have already said on this topic and the conclusions they have reached.
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2.1. Tradition vs. Adaptation to Current Education Needs: From Passive and Paper-Based Learning
to an Active, Technological and Student-Centeredone

Although contemporary society is changing due to, among other factors, the signifi-
cant technological development of recent years, the pedagogy of geography, its purpose,
and the methodologies and resources implemented have not undergone major modifica-
tions [5]. In this context, mere memorization, traditionally associated with the study of
social sciences, is losing its relevance. As various authors such as Wineburg [16] point
out, information is now just a few mouse clicks away. Therefore, the importance lies not
just in knowing the information contained in a textbook, but in understanding how to
access it and competently judge its veracity [17,18]. In fact, Brooks et al. [19] underscore
the need for students to think geographically. That is, students should become aware of
the importance of geographical content in understanding current issues such as multi-
culturalism, climate change, and socio-political challenges, based on knowledge of their
causes and the interaction between different phenomena. This allows them to develop a
critical consciousness through the analysis and interpretation of the information presented
to them. In line with this, Roberts [20] had already highlighted the importance of knowing
geography to make sense of one’s own geographical context and the global context—a
context that is increasingly accessible thanks to technology.

Despite the above, in geography teaching, there is a lesser research tradition towards
educational renewal [21,22]. The teaching of geographical content or subjects focused
on understanding social aspects over time has followed a passive model of knowledge
transmission. In this model, students were mere recipients of information provided by
their teachers during lectures and through reading materials usually provided through
textbooks, which sometimes contained images or maps. After the initial learning phase,
students are expected to complete activities from the textbook in their notebooks, which are
then corrected in a group setting under the supervision of the teacher on the following day.
This can also lead to generalized disinterest from students in these subjects as they consider
them of little use in their daily lives [23]. This lack of knowledge about applicability is
partly attributed to the difficulties students have in understanding spatial relationships [24].
This information, in addition to being received passively, had to be absorbed and retained
by the students for later reflection in summative tests [9], traditionally exams, which have
been frequently used in social science areas [25]. This pedagogical approach contrasts
with current educational trends that emphasize the need for a more competency-based
approach to learning [5,19]. This raises a question: why not promote a change in didactics
using technology?

Authors such as Palacios-Rodríguez et al. [26] suggest that the lack of educational
innovation is due to the insufficient training of teachers in digitalization. However, it has
already been noted that this transition towards more interactive and practical methods
not only improves students’ academic performance, fostering a deeper understanding
and a broader appreciation of the relevance of geography in their environment, but also
contributes to a more positive perception of the discipline and its contents [27]. Therefore,
it is necessary to continue along this line of action. This is a need that is also justified
according to current educational approaches that emphasize that teaching should help
students learn for themselves and adapt to their educational needs [2]. This can be achieved
by technological tools and techniques such as Moodle and LAs [13,28].

2.2. Leveraging Tasks in Moodle to Enhance Active and Autonomous Learning Paths

We must bear in mind that any new activity integrated into the teaching–learning
process should have a distinct pedagogical objective [29]. Moodle facilitates the individual
realization of various types of activities and enables subsequent automatic feedback pro-
cesses, making it an appropriate platform for the implementation of daily and substantive
feedback [12]. In particular, this LMS offers features to design and conduct different kinds
of activities and concurrently monitor their performance on a daily basis. This allows
educators and students to track learners’ activity completion and the academic achieve-
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ments attained [13,30]. In fact, the significant information gathered enables teachers to
predict students’ academic performance [10,12,31]. As can be seen, the use of LMSs aids in
enhancing the teaching–learning process, with a focus on both students and teachers.

On the one hand, the integration of LMS tasks proves beneficial for students. This
approach enables students to take on more active and autonomous roles in their learning
process, leading to various advantages. For instance, Kliziene et al. [32] highlight the
positive impact on student academic achievement resulting from the use of this type
of virtual teaching–learning platform. Furthermore, Magalhães et al. [33] demonstrate
through their comprehensive literature review that digital assignments tend to be more
effective than traditional paper-based assignments. This, coupled with their ability to
reduce paper consumption in educational contexts, makes them a potentially sustainable
and effective alternative for learning. In addition, Suad et al. [34] also noted increased
levels of student motivation. Therefore, based on the findings of these authors, the use
of LMSs not only enhances teaching practices through the ability to gather and analyze
significant daily information, but also proves beneficial for students and current policies
for a more sustainable world. This underscores the importance of integrating this approach
broadly, including primary education levels and disciplines such as geography.

On the other hand, regarding teachers, the use of Moodle within the pedagogical
context not only assists them in understanding the final academic level attained by stu-
dents, but also how this learning process has been taking place. This, in essence, facilitates
the implementation of contemporary educational trends such as LAs. Although various
definitions of LAs exist, one of the most commonly used definitions is proposed by Long
et al. [3]: “the measurement, collection, analysis, and data report about both learners and
their contexts, for purposes of understanding and optimizing learning and the environ-
ments in which it occurs” (p. 1). The potential of LAs is so significant that the EDUCAUSE
Horizon Report, Teaching and Learning Edition, identifies it as one of the most promising
emerging technology trends [1].

On the contrary, despite its promising interest, this trend is currently underutilized in
humanities disciplines [15,35]. One reason is that it is very time-consuming and difficult
to systematically process and analyze student learning data in real-time using analog and
traditional methods. Therefore, further research in this area is needed. However, teachers
can introduce LAs into their lessons through the LMS, as previously noted. Specifically
speaking about Moodle, which is one of the most well-known and widely used LMSs in
education [14], it not only facilitates the collection of data relevant to LAs, but also supports
the adaptation of learning sequences, allowing each student to work autonomously at their
own pace [36].

By integrating tasks from the LMS Moodle, and the LAs data gathered during these
tasks into the pedagogical process, the need to wait for subsequent summative tests to
determine whether the content has been assimilated is eliminated. This approach facilitates
the faster identification of students’ difficulties and students at risk of dropping out [37],
thereby enabling timely intervention [38,39]. This is crucial to conduct effective daily
evaluations of students.

2.3. Empowering Both Educators and Learners: The Potential of Learning Analytics to Foster
Greater and Daily Feedback throughout the LMS Moodle Sustainably

While it is widely acknowledged that assessment processes need to be updated to
provide more frequent and individualized feedback, traditional summative paradigms still
persist in practice [4,8,40,41]. This is, among other factors, due to the time-consuming and
costly nature of manually collecting individual learner performance data [38]. However,
LAs enable the collection of large volumes of data or information in real-time and in diverse
contexts, thus monitoring the effectiveness or not of the teaching–learning processes [3,42].
The potential of LAs is so significant that the European Competence Framework (Dig-
CompEdu) includes it among the digital competences that teachers should apply in class
for daily monitoring of the teaching–learning process [2].



Sustainability 2024, 16, 2616 5 of 16

As Gašević et al. [4] highlight, LAs enables not only the automatic collection of large
amounts of information, but also the integration of formative assessment processes as
another daily activity. The Learning Analytics Community Exchange project underscores
the future significance of LAs. Both education administrations and teachers are expected to
increasingly rely on LAs recommendations in their decision-making processes [43]. This
underscores the potential of LAs to provide reliable evidence for determining optimal
learning trajectories, appropriate instructional materials, and personalized measures for
individual learners, thereby facilitating a more personalized learning process. This aligns
with one of the key concepts of formative assessment, as it helps teachers to know how the
learning process is going and enables students to improve: daily feedback.

Sadler [44] defined formative assessment as a process where the quality of students’
responses is evaluated with the aim of enhancing their competence. This process necessi-
tates the use of feedback mechanisms to gauge the success of the teaching–learning process.
Despite the wide range of definitions, as noted by Black and Wiliam [45], there are common
elements that underscore its importance. These definitions highlight the application of daily
feedback processes, which not only allow teachers to closely monitor classroom activities
but also enable students to self-regulate their learning. Consequently, the implementation
of formative assessment aligns with the ongoing transformation in education, effectively
addressing the limitations of summative assessments. In the specific case of social science,
different authors propose that the assessment process should be integrated as any other
class activity to regulate and enhance student learning, address mistakes, and make in-
formed decisions [9,23]. Thus, the use of LAs is aligned with this purpose, as it enables
more effective monitoring of learning and the contextual factors influencing it [8,10,30].

However, despite the promising prospects of LAs, Dubé and Wen [46], in their review
of technology trends in K-12 education, emphasize that while the educational impact of
LAs is often emphasized in the literature, there is still a scarcity of concrete evidence on the
effective integration of LAs in classroom settings.

Similarly, different authors emphasize the necessity for further research that specifi-
cally addresses how to effectively articulate these findings for formative evaluation pur-
poses e.g., [4,30]. This becomes even more crucial considering the limited evidence available
on the integration of LAs in primary education and in domains beyond the scientific-
technological field, as different literature reviews state [15,35,47]. The use of LAs has
demonstrated promising outcomes [48–50]. These studies highlight the effectiveness of
LAs in personalized learning, assessing academic achievement, and improving skills while
preventing misconceptions in students. Thus, LAs leads to increased student awareness of
their learning process, improved feedback, and enhanced formative assessment processes.

By way of summary, Srinivasa et al. [51] suggest that the successful application of LAs
requires collecting student experiences in a virtual environment, such as Moodle, which
provides sufficient quality data to build an effective predictive model for student achieve-
ment. Simultaneously, this approach should help students to become more aware of their
learning process and take appropriate actions. Thus, it is crucial for students to comprehend
the reported data, including both failures and successes, in a straightforward manner.

This study adopts this approach with the intention of providing the educational
community with a practical and useful method for applying more frequent and daily
feedback in Primary Education.

3. Materials and Methods
3.1. Design

To address the research questions previously mentioned, a quantitative and experimen-
tal study was conducted. The LMS Moodle, which was utilized, facilitates individualized
work for students, thereby enabling the pure randomization of all participants. This design
was intended to mitigate potential influences from variables extraneous to the study, obvi-
ate the need for assigning manually students to new groups, and simultaneously facilitate
the replication of the study under similar conditions and contexts in future research [52].
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Such are the advantages of this design that authors like Leppink [53] highlight this as the
most rigorous way to measure causality in the relationships between variables given that
all previous differences are left to chance. Consequently, this design ensures that both
experimental conditions are present in each class set, avoiding potential biases such as the
student’s previous level, educational context, or the teacher’s teaching style.

3.2. Context and Participants

This experimental and quantitative study involved 80 fifth-grade students from six
classes across two Spanish public schools. To initiate contact with the participating schools,
we obtained the necessary permissions from both the education administration of the
autonomous community of Castilla-La Mancha and the ethics committee of the University
of Castilla-La Mancha (Date 07.04.2022./No. CEIS-632710-Z1N4). Following this, the
administration itself informed the schools about the study via email. Upon receiving
approval from the schools, two of the participating researchers reached out to the center
to provide a detailed explanation of the project, including its objectives, procedure, and
expected timeline for its execution, which were adapted to fit the teaching plan. Lastly, we
presented the project to the students’ families, and they gave their explicit consent for their
children’s participation in the project.

To conform to the experimental design, students were randomly assigned to one of two
experimental conditions. All students engaged in identical activities and adhered to their
usual learning dynamics. However, the feedback provided differed between groups. The
experimental group (EG) received feedback on the accuracy of their responses, including
the correct answers and comprehensive explanations that justified the correct choice for
each question. In contrast, the control group (CG) only received feedback on the correctness
of their answers, and which the correct answers were. An example of this activity and the
two types of feedback is presented in Figure 1.
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Figure 1. Example of an activity and the feedback provided depending on the research condition.

Initially, the sample size included more students from both schools who agreed to
participate in the study. However, for the purpose of analyzing all the research questions,
only those students who attended all the sessions comprising the study were considered.
After discarding those students, the EG consisted of 43 students (18 females and 25 males),
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and the CG was composed of 37 students (14 females and 27 males). All students were
studying at the same level and covering the same content.

3.3. Procedure

To execute all tasks, an online course in Moodle was established, and all students
were registered. Each student was assigned a unique username and password to access
the activities in a controlled manner. Activities were initially concealed from the students
until the corresponding content was explained in class. Consequently, until they had
reviewed the content block with their teacher, the students were unable to complete the
questionnaire related to these contents. Similarly, once the session concluded, the activities
were again hidden to prevent students from accessing them outside of school. For this
reason, continuous communication with the teaching staff was essential. Therefore, all
these questionnaires were conducted within the school premises. This approach was
designed to have better control over the timing and manner of student completion of
such questionnaires.

In particular, the project planning comprised six sessions. The initial session was allo-
cated for the pre-test, during which students completed a questionnaire on the geography
topics to be covered in the project: demography and social organization of Spain. The same
questionnaire was administered at the end of the project (post-test). The execution of this
test, both pre- and post-project, was allotted a 30 min duration for the students. Moreover,
this test was conducted on the Moodle platform under conditions mirroring those of a
formal examination, with consultation of any external information prohibited.

In the subsequent sessions, students continued to complete questionnaires via Moo-
dle. However, these instructional sessions featured questionnaires designed for a shorter
completion time (approximately 10 min), focusing on reviewing previously covered mate-
rial. Thus, this questionnaire was intended to serve as a continuous evaluation tool while
at the same time being included as another activity in the teaching–learning process [9].
Topics such as understanding population pyramids, the population density of the country
where this study was conducted, and comprehension of economic sectors were among the
content reviewed.

Finally, in the last session, the students not only completed the post-test to address
RQ01 and RQ02 but also filled out the LOES-S instrument, aiming to address RQ03 (see
Section 3.4). A comprehensive summary of the research procedure is depicted in Figure 2.
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3.4. Instruments

To answer the research questions, distinct instruments were employed throughout
the study. Initially, Moodle was leveraged to design and administer all the questionnaires.
This LMS, in addition to facilitating the design and implementation of the questionnaires,
enabled the collection of LAs data, such as questionnaire scores and completion times,
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which were crucial for both RQ01 and RQ02. Moreover, by conducting all activities
within this digital environment, researchers were able to continuously monitor the project
without the need for in-person intervention or disruption of the typical classroom dynamics.
This approach helped to prevent bias due to the physical presence of researchers. The
questionnaires combined the options provided by Moodle: multiple choice, true or false,
text completion, image completion, and drag and drop. The test conducted before and after
the intervention, which covered the entire topic, consisted of 12 questions. The remaining
questionnaires, which focused on specific parts of the syllabus, comprised between 6 and
8 questions, depending on the requirements of each section. This ensured that it could be
completed at the end of the class in a short period of time.

In the final session, the Learning Object Evaluation Scale for Students (LOES-S), de-
veloped by Kay and Knaack [54], was employed to assess students’ satisfaction with
the task (RQ03). The items on this five-level Likert scale questionnaire (ranging from
1 (Strongly disagree) to 5 (Strongly agree)) were adapted to our learning object (LMS Moo-
dle). This adaptation aimed to evaluate students’ satisfaction based on the three dimensions
of LOES-S: (1) learning, (2) quality, and (3) engagement with the learning object. The reason
for choosing this scale in particular is due, first, to the fact that it is an instrument that
can be adapted to evaluate different educational tools, in our case Moodle and its tasks.
Secondly, as the authors stated, there is little evidence of validated instruments of this
style for particular use in K-12 environments. Finally, despite its short length, it allows
us to evaluate the three dimensions—previously mentioned—that are of special interest
according to our research question.

3.5. Data Analyses

All data gathered were coded and exported to a database for their analysis. In particu-
lar, the statistical software R 4.3.2 [55] was used to address all the research questions. To
this aim, the learning scores (correct answers in each Moodle task) were standardized on a
10-point scale. Then, both descriptive and inferential statistical analyses were carried out.
A confidence interval of 95% was used for all the analyses.

First, to assess potential differences in student achievement (RQ01), a moderation
analysis was executed to investigate the relationship between variables. In particular, we
examined the impact of feedback on post-test scores, considering group conditions as the
independent variable and pre-test scores as the moderator variable. This analysis aimed to
determine whether students’ prior knowledge influenced the effect of feedback. Unlike
some alternative methods (such as ANCOVA), this analysis accommodates the possibility
of an interaction between the independent variable and the covariate. By doing so, we can
ascertain whether the strength of the independent variable’s effect varies based on the level
of the covariate [56]. A comparison was conducted between CG and EG conditions using
the PROCESS macro in R [57]. Subsequently, if significant interactions were observed, the
Johnson–Neyman technique [57] was applied to determine the regions of the pre-test scores
(moderator) for which the effect of experimental conditions on students’ final academic
outcome was significant.

After that, to examine the predictive potential of LAs-formative assessment activities
on students’ academic performance (RQ02), a linear regression was performed using the
LAs data collected from Moodle throughout the project. To achieve this, the data were
initially analyzed to verify that regression assumptions were satisfied, including normality,
linearity, and homoscedasticity. Finally, to measure students’ satisfaction with the project
(RQ03), the non-parametric Mann–Whitney U test was used as ordinal data were gathered
from the LOES-S instrument.
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4. Results

The obtained results have been systematically organized to address the research
questions. Firstly, we present the data derived from the analysis of the impact of utilizing
extensive feedback in LMS tasks on students’ academic achievement (RQ01). Subsequently,
we discuss how the LAs data, gathered from the execution of these tasks, enables the
prediction of this academic achievement (RQ02). Lastly, we examine the level of satisfaction
exhibited by the students with the tasks performed (RQ03). This structure ensures a
comprehensive and coherent presentation of the findings, aligning with the standards of
academic research papers.

4.1. Is the Inclusion of Extensive Feedback Beneficial for the Improvement of Students’
Academic Achievement?

In relation to the first research question, Table 1 presents the descriptive results ob-
tained. Before the intervention, students demonstrated a comparable medium–low knowl-
edge level. They appeared to possess some understanding, albeit insufficient, about the
geography content they were expected to work on. Following the intervention, there was
an increase in the level of knowledge attained. In this regard, students in the EG appeared
to outperform those in the CG.

Table 1. Descriptive data according to students’ scores in both pre-test and post-test.

Test Group N M SD

Pre-test CG 37 4.26 1.94
EG 43 4.77 1.83

Post-test CG 37 5.76 2.14
EG 43 6.37 2.11

This observation underscores the efficacy of the intervention in bolstering the students’
comprehension of the subject matter. However, an inferential analysis was conducted to
clearly identify the differences (if any) between both experimental conditions.

To examine if these differences were statistically significant or not, a moderation
analysis with one moderator (pre-test scores) was carried out. This analysis enables the
evaluation of the impact (if any) of extensive feedback on the final academic performance.
Upon confirming a non-interaction between pre-test scores and experimental conditions
(F (1, 76) = 0.63, p = 0.43), the moderation analysis showed that students’ prior geograph-
ical knowledge significantly affected the final knowledge reached after the intervention
(b = 0.72, se = 0.15, 95% CI [0.42, 1.03], t = 4.77, p < 0.001). However, no statistically signifi-
cant differences were observed in the post-test between the experimental conditions, irre-
spective of the experimental condition intervention (b = 1.05, se = 1.04, 95% CI [−1.02, 3.12],
t = 1.01, p = 0.317).

Students’ prior knowledge is a relevant variable that should be considered when
implementing and evaluating interventions, as it could significantly moderate the effec-
tiveness of such strategies. However, the Johnson–Neyman analysis confirmed that the
effect of extensive feedback was not statistically significant for students compared to short
feedback, regardless of their pre-test scores (see Figure 3). Thus, although the extensive
feedback appears to be particularly beneficial for those with a low prior level, no significant
differences were found with respect to the control condition.
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4.2. Can LAs Data Collected during LMS Tasks Be Used to Predict Student Academic Achievement?

To assess the potential of utilizing LAs data collected during LMS tasks as a tool for
formative assessment, a multilinear regression analysis was conducted (Table 2). This
model aimed to predict post-test scores based on the experimental condition, pre-test, and
mean scores obtained during the daily LMS tasks.

Table 2. Multilinear regression analysis for LMS tasks, pre-test and experimental condition predicting
post-test scores.

B SD Beta t p

Constant 0.36 0.58 0.622 0.536

LMS tasks (mean score) 0.82 0.12 0.69 6.82 <0.001

Pre-test 0.11 0.11 0.10 0.96 0.338

Experimental condition 0.15 0.32 0.04 0.47 0.639

A significant regression equation was found (F (3.76) = 35.91; p < 0.001; R2 = 0.58). As
shown in Table 2, participants’ predicted post-test scores are calculated as 0.36 + 0.82 (LMS
task) + 0.11 (pre-test) + 0.15 (experimental condition). Here, LMS scores are measured on a
10-point scale and the experimental condition is coded as 0 for the CG and 1 for the EG.
Therefore, a 1-point increase in LMS tasks’ scores led to an increase of +0.82 points in the
post-test scores for students in both groups, regardless of the experimental condition and
their previous knowledge base. Thus, taking everything previously noted, the daily LMS
scores used were significant predictors of the post-test scores.

4.3. What Is the Level of Student Satisfaction with the LMS Task after the Study?

To address the last research question, the results obtained from the LOES-S question-
naire were used. To address the last research question, the results obtained from the LOES-S
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questionnaire were used. This questionnaire was voluntarily completed by students at the
conclusion of the experimental phase. To this aim, the first step was to confirm the reliability
of the questionnaires for the analyzed sample using Cronbach’s alpha. A Cronbach’s alpha
close to 0.9 was obtained (α = 0.868), indicating high reliability. Subsequently, the students’
responses were analyzed by condition (see Table 3).

Table 3. Descriptive data obtained from the LOES-S questionnaire.

Test Dimension Group Total U p r

LOES-S Learning CG 3.67 (0.68) 543.5 0.001 0.35
EG 4.14 (0.75)

Quality CG 4.11 (0.73) 720.0 0.078 0.14
EG 4.38 (0.64)

Engagement CG 3.63 (0.70) 601.0 0.005 0.30
EG 4.02 (0.99)

Focusing on the differences between the two conditions, students from the EG rated
the LMS task higher than those from the CG, particularly in the Learning and Engagement
dimensions. The Mann–Whitney U test confirmed a statistically significant difference in the
Learning (U = 543.5, p = 0.001, r = 0.35) and Engagement dimensions (U = 601.0, p = 0.005,
r = 0.14), but not in the Quality dimension (U = 720.0, p = 0.078, r = 0.30). According
to Cohen [58], the effect size obtained in both dimensions with a statistically significant
difference could be considered medium-sized [58]. The results are positive in both groups,
which is logical considering that the activities were the same under both experimental
conditions. However, the GE students scored significantly higher on aspects such as the
usefulness of the tasks and the subsequent feedback provided. Similarly, students from
the EG found the LMS tasks more attractive than those from the CG. Therefore, it appears
that EG students perceive the extensive feedback provided as useful and interesting to
implement during their learning process.

5. Discussion

Following the study and considering the results obtained, several noteworthy aspects
merit further analysis. Firstly, the execution of the study demonstrates that the LMS Moodle
facilitates the autonomous and active engagement of primary education students in activi-
ties, including those in areas such as geography. Its integration aligns with contemporary
approaches to practical learning and individualization of the teaching–learning process [1,2].
In addition, this approach can help reduce paper consumption. Traditionally, class activities
are completed by hand, which, on the contrary, has been proven to be less efficient [33]. By
contrast, this approach is more efficient and can make the teaching–learning process more
sustainable. Furthermore, it incorporates evaluation as a daily activity [9,23]. Despite the
scarcity of evidence in the existing literature [4,22,41], this study aims to contribute to the
scientific and educational community by explaining that this educational approach can also
be successfully implemented in compulsory education beyond the scientific-technological
domain, thanks to technological tools such as this LMS.

Utilizing Moodle and data collected from LAs, students were able to consolidate their
daily learning through brief quizzes. This approach aimed to foster greater student engage-
ment in their own teaching–learning process, promoting self-management and awareness
of their knowledge. This line of action is aligned with current issues of geography educa-
tion [17,19,20]. Concurrently, this approach provided teachers with daily information of
interest about the learning process, eliminating the need to wait for summative assessments
for this information [8,9,40]. However, focusing on the students’ academic performance
based on the type of feedback provided, contrary to what might be expected, and despite
descriptive analysis suggesting that extensive feedback was beneficial to students (par-
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ticularly those facing greater learning challenges), the moderation analysis revealed no
significant differences between the groups.

Both groups demonstrated an improvement in their knowledge over the course of the
study. This enhancement was observed despite the brevity of the activities and the fact that
the post-test was conducted under identical conditions as the other sessions: on the same
Moodle platform, without notifying students beforehand that they would take this test or
asking them to study for it. These observations suggest a positive impact from the activities,
irrespective of the nature of the feedback provided. Thus, while this study supports the need
for formative assessment procedures where feedback is a crucial component [44,45], future
research should investigate whether these non-significant differences are attributable to
insufficient reflection time for students, or the interest for students to revisit task execution
and the feedback post-assessment.

On the contrary, reports generated by Moodle, utilizing collected LAs data, have
shown its efficacy in enabling educators to gather pertinent data on students’ daily academic
performance without necessitating additional time that manual data collection would
require [38]. Thus, this is a possible way of applying formative evaluation in a sustainable
manner over time. The linear regression model obtained indicates that students’ daily
scores are a robust predictor of their final academic standing in a geography course,
irrespective of the experimental condition. In addition, the data obtained through the
beta statistics demonstrate the utility of these LMS tasks for improving students’ academic
achievement. Consequently, not only could this educative approach be useful to improve
academic performance, but it could also address the limitations associated with summative
assessments, and potentially enable earlier intervention. This is of particular significance,
as authors such as Alfageme and Miralles Martínez [25] and Feliu [39] have highlighted
the often belated nature of traditional evaluation processes.

Returning to the student population, the results obtained regarding the last research
question about their satisfaction with assignments suggest that the implementation of
comprehensive feedback may significantly influence this factor. The higher scores associ-
ated with the advantages of these tasks and their capacity to engage EG students suggest
that the extensive feedback was deemed beneficial, given that the activities were identi-
cal to those of the CG. Considering the widespread lack of student motivation for these
subject matters [23], and the assertion by authors such as Brooks [19], Graves [24], and
Roberts [20] that students must comprehend geographical content to appreciate its utility,
this approach appears to be a promising alternative that warrants further application in
educational settings.

6. Conclusions

Society, education, and the instruction of subjects such as geography cannot remain
unaffected by the ongoing technological transformations. As society broadly adapts to
these changes, there is mounting evidence supporting the necessity of teacher training in
their use [26]. This is crucial for adapting education to meet the needs of the 21st century,
even in this area of knowledge, despite the relative scarcity of evidence [15,21,22,35]. For
this reason, the objective of this study was to demonstrate how the Learning Management
System Moodle and daily collected Learning Analytics data can be effectively utilized in
geography instruction during the school stage.

This study was designed in line with current educational trends of individualized
learning and increased student monitoring to facilitate formative evaluation [1,2,4]. For
this purpose, fifth-grade students completed identical activities on Moodle during a com-
prehensive didactic unit. The only difference was the type of feedback they received
post-intervention: extensive feedback versus simply knowing whether their response was
correct or not (see previous example in Figure 1). The results indicate that students in both
groups improved their knowledge during the intervention, and the extensive feedback, in
contrast to limited feedback, did not significantly impact their academic achievement. How-
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ever, students within the experimental group rated the instruction higher. They recognized
their relevance to learning and expressed satisfaction with the teaching–learning process.

In line with the necessity to provide teachers with technological tools and appropriate
methodologies for the formative assessment of their students [30,40], the data gathered
daily throughout this project underscores the merit of such an approach. These Moodle
activities, despite requiring only a short period for their daily execution during the class,
serve as a reliable predictor of eventual academic achievement. Consequently, this study
not only aims to demonstrate the feasibility of the application of this pedagogical strategy
despite the scarce bibliographic evidence, but also its potential benefits for both students
and teachers.

Limitations and Proposals for Future Research

Throughout this study, various improvement proposals and novel hypotheses have
surfaced, presenting promising opportunities for future research. Given the study tempo-
ralization, one potential area of exploration involves extending the duration of sessions
in which the Learning Management System activities were carried out. This extension
would enable a two-fold analysis: firstly, it could help in determining whether a longer
implementation of the proposed pedagogical model, in relation to the type of feedback,
amplifies the disparities in students’ final academic achievement. Secondly, it could assess
if students’ satisfaction with the tasks is sustained over a longer period. Additionally, future
studies should assess students’ capacity to focus on feedback reports, providing them with
more time to check their own performance on the activities. It may even be beneficial to
allow students access to these activities and reports outside of class hours, enabling them
to review them in preparation for subsequent examinations.

Likewise, increasing the number of students can improve the external validity of the
conclusions presented in this study. This will enable the analysis of other variables such
as gender that could lead to an enhancement in the linear model derived in this study.
Consequently, future research could consider gathering data on students’ progression
through questionnaires and the time taken to complete them. These factors, coupled with
the potential implementation of additional metrics such as teachers’ perceptions of these
tasks, could provide valuable insights. Finally, expanding the study to other educational
levels and disciplines may also yield new findings that could be compared with the results
obtained in this study.
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