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AbSTRACT. Motivation is the main factor that increases success in education and has special
importance in distance learning. The use of personalized email messages has been shown to be
useful for increasing retention and engagement. The aim of this study was to evaluate the effect of
motivational emails on exam scores: 922 psychology students were randomly assigned to message or
no-message groups. The message group received weekly email messages based on behavioral
economic principles. There were no differences between groups in exam scores. A decision-tree
analysis showed that the message group with a history of academic success improved their exam
scores when compared with the no-message group. Exam scores are related to having a history of
academic success and to the perceived relationship between knowledge and the score obtained.
furthermore, the usefulness of this experience and the opinions of students are discussed.

RESUMEn. La motivación tiene una especial importancia en la educación a distancia. El uso de
mensajes de correo electrónico personalizados es útil para favorecer la retención y el compromiso.
El objetivo fue evaluar el efecto de correos electrónicos motivacionales en el resultado de los
exámenes: 922 estudiantes de psicología fueron asignados aleatoriamente a un grupo con mensajes
o sin mensajes. El grupo con mensajes, basados en principios de la economía conductual, los recibió
semanalmente. no hubo diferencias entre los grupos. Un análisis de árbol de decisiones mostró que
el grupo con mensajes con un historial de éxito académico mejoró sus resultados en los exámenes
en comparación con el grupo sin mensajes. La calificación en los exámenes está relacionada con
tener un historial de éxito académico y con la relación percibida entre el conocimiento y la nota
obtenida. Se discuten, además, la utilidad de esta experiencia y las opiniones de los estudiantes.
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1. Introduction
Motivation is a main factor in education. Learning is a result of cognitive and motivational variables (Valle

et al., 2003). Thus, increasing motivation is a good way to improve learning. Several studies have found that
motivation is correlated with better results and learning performance, particularly when motivation is
intrinsically oriented (deci and Ryan, 1985; Pintrich and Schunk, 1966; Kauffman, 2004).

distance education has a singular deficit in motivation. There is a substantial difference in graduation rates
in distance education when compared with those of conventional higher education institutions. The term
“distance education deficit” was coined to denote this characteristic (Simpson, 2013).

Emails have been used to improve motivation in education. Inkelaar and Simpson (2015) analyzed
motivational emails and found a 2.3% increase in retention with the use of such emails. They suggest that
despite the effect size of such an intervention, email is cost-effective and easy to use. This potential has also
been noted by other authors (Case and Elliot, 1997; huett et al., 2008; Motz, Mallon, and Quick, 2021; Smith
et al., 2018). Additionally, from the behavioral economy perspective, the use of motivational text messages has
been shown to be useful for improving engagement and attainment in math and English courses (hume et al.,
2018).

To improve motivation, understanding what variables are relevant to create a set of motivational text to
send by email is important. Wlokowski and ginsberg (1995) propose four dimensions: inclusion (connections
between learners and teachers), positive attitudes, meaning (how learning is connected to a goal or purpose),
and competence (feelings of efficacy and intrinsic motivation). These dimensions are related to the Attention,
Relevance, Confidence, Satisfaction (ARCS) model of instruction (Keller, 1987) and self-theories and theory
of action (dweck, 1999, 2006; Snipes, fancsali, and Stoker, 2012). These theories stress the importance of
grit and growth, identity and community, and passion and purpose.

The aim of this study is to determine whether motivational text messages can improve academic results in
a sample of students at UnEd, a distance learning university in Spain. According to the literature, we
hypothesized that students who receive motivational emails will obtain better results than students who do not
receive them.

2. Method

2.1. Participants
UnEd has as its mission the public service of higher education through the modality of distance education.

At present, UnEd has more than 205,000 students and is therefore the largest university in UnEd. We chose
a class in the final year (fourth) of undergraduate studies in psychology during the 2018-19 school year period.
The subject was cognitive behavioral therapy. All students (1249) were invited to participate in the study. We
chose the “opt-in” strategy. When they were informed of the study, if they did not express a desire not to
participate, then they were included in the study. none of them opted out the study. The students were
randomly assigned by an SQL software function to either the message group or the no-message control group.

To be considered a participant, a student must respond to a specific questionnaire one week after the exam.
only 922 of the initial 1249 students completed the questionnaire. All participants received an additional 0.3
points on their final exam score (ES) (scale 0-10).

2.2. Instruments
The dependent variable was the ESs of the students (scale 0-10). Several variables were obtained from

the administrative and scholarly data on each student at UnEd: age, sex, and success and evaluation rate.
Success rate is the number of credits passed/number of credits evaluated, and the evaluation rate is the number
of credits evaluated/number of credits enrolled.
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A questionnaire was designed to evaluate some aspects related to the study of the student and her/his
participation in this experience, including 10 questions on a 0-10 scale: satisfaction with the subject,
appropriateness of the exam, relevance for their profession, usefulness of this experience and resources used
to study.

2.3. Procedure
The email content was designed to increase self-efficacy and perceived importance of the subject to

students’ interests and professional matters. Emails sent closer to the final exam advised them of the
importance of not losing their acquired knowledge.

Each message was personalized and gender-adjusted and started with a greeting and the name of the
participant. The sender was the professor of the subject. The recipient was the official email address of the
student participant. no messages were sent to private email addresses. The message topics were addressed
in the following order:

(1) Introductory text explaining the objective of the experience,
(2) Looking for the importance of the subject in their real lives (purpose),
(3) Prestige of the subject in relation to psychotherapy and psychiatry (identity and community),
(4) finding relations between the elements of the subject (grit),
(5) Learning as a process to solve problems (growth mindset),
(6) Each new knowledge or application being an opportunity to understand how the principles work
(grit),
(7) Self-evaluation and the need to contrast their point of view (identity and community),
(8) Self-efficacy to understand and master the subject (growth mindset),
(9) Motivation to establish a relationship between new and older knowledge (growth mindset),
(10) The subject being practical and wonderful (purpose),
(11) The importance of details: the way vs. the goal (growth mindset),
(12) Striving to retain what has been learned as a necessity (loss aversion),
(13) "Eight out of 10 students in february 2017 passed the subject..." (social reference and loss aversion),
and
(14) not forgetting the main topics (grit and loss aversion).

The messages were sent on Sunday afternoons on a weekly basis, starting on october 28th, 2018, and
ending on January 20th, 2019, a week before the exam.

2.4. data analysis
The statistical analysis was conducted using SPSS version 24. A descriptive analysis was performed for all

the variables studied. A t-test for independent groups was used to determine the efficacy of the intervention
for ESs.

A decision-tree analysis was conducted to predict what variable measures before the study can add
information about the utility of the motivational emails used. We used the Classification Tree module of SPSS
24 to identify an optimal algorithm for relating personal and scholarly variables to the exam results. Analysis
with classification trees is a basic data-mining technique used in different disciplines (Vandamme, Meskens,
and Superby, 2007; onder and Uyar, 2017). The dependent variable (criterion) was the ES, and the
independent variables were group, sex, age, evaluation and success rate. Moreover, we used the chi square
automatic interaction detector (ChAId). Correction for multiple comparisons was controlled through the use
of bonferroni adjustments. The minimum parent and child nodes were set at 50 and 25, respectively
(onwuegbuzie and Collins, 2010). Model validation was performed to evaluate the predictive accuracy and
generalizability of the model. A random division of the sample was conducted according to the following
recommendations (Rokach and Maimon, 2015): a “training sample” of 70% of the full sample and a “validation
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sample” (30%) used to test the classification accuracy of the decision tree generated.

To explore the relationship between ES and the other variables measured, a bivariate correlation analysis
was performed.

A regression analysis was performed to identify the variables measured by the postquestionnaire related to
ESs. This analysis was independent of the intervention but useful for understanding students’ opinions about
the experience.

3. Results

3.1. Sample characteristics
Table 1 shows the main characteristics of the participants. Participants were mainly women, and their mean

age was 35 years. The evaluation rate was 0.81, and the success rate was 0.79. There were no statistically
significant differences between these variables and the two experimental groups.

3.2. Intervention effects
Using ES as a dependent or criterion variable, the decision-tree analysis showed a first node with group as

a predictor (f (1, 6350) = 9.394, p<0.001). A second-level node, under the presence of the message group,
showed an additional predictor: success rate (f (3, 3120) = 260.981, p<0.001). The model was able to
correctly classify 86.8% of the sample. Model validation showed an 89.3% correct classification for the
“training sample” and an 82.6% correct classification for the “validation sample” (figure 1). There were five
final groups covering 100% of the sample (51.5, 15.0, 9.4, 9.4, and 14.7%).
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Table 1. Characteristics of participants. Source: own elaboration.
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3.3. Correlation and regression analysis
Table 2 shows the correlation coefficients of the variables studied. There are high coefficients between ES

and the relationship perceived between ES and knowledge of the subject (r=0.56, p<0.001) and between ES
and the effort made by the student in studying the subject (r=0.55, p<0.001). Satisfaction with the subject is
related to the adjustment of the exam to the subject content (good exam) (r=0.57, p<0.001), the contribution
of the subject to the student’s training as a psychologist (purpose) (r=0.66, p<0.001), the utility of the activity
(r=0.52, p<0.001), and the use of the e-learning platform (Alf) (r=0.39, p<0.001).
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Table 2. Correlations among variables and questionnaire items (n=922). Source: own elaboration.

figure 1. decision-tree model for ES as a dependent or criterion variable. Source: own elaboration.
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A multiple regression analysis was used, with the variables measured in the study as independent variables
and the ES, the outcome of the learning, as the dependent variable. The results of the regression analysis are
presented in Table 3. There is a significant predictor effect of ES (f (4, 921) = 131.17, p<0.000).

The model obtained is shown in Table 4 and explains 38% of ESs (R2 = 0.38), which is a large effect
based on Cohen’s (1988) guidelines of effect sizes. The relationship perceived between ES and knowledge of
the subject has a high beta value (β=0.32, p<0.000). The next three predictors are as follows: the relationship
perceived between ES and knowledge of the subject (β=0.26, p<0.000), the success rate having a high beta
value (β=0.19, p<0.000), and the evaluation rate (β=0.07, p=0.012).

4. discusion
The model obtained is shown in Table 4 and explains 38% of ESs (R2 = 0.38), which is a large effect

based on Cohen’s (1988) guidelines of effect sizes. The relationship perceived between ES and knowledge of
the subject has the high beta value (β=0.32, p<0.000). The next three predictors are as follows: the
relationship perceived between ES and knowledge of the subject (β=0.26, p<0.000), the success rate having
a high beta value (β=0.19, p<0.000), and the evaluation rate (β=0.07, p=0.012).

We did not obtain a significant difference in ESs from the use of motivational messages. To our knowledge,
there are no similar studies to perform a comparison. nevertheless, other studies have shown a small effect of
such messages on student retention, at approximately 10% (p=0.1) (Inkelaar and Simpson, 2015), or an 8.7%
increase in ESs (p<0.05) (hume et al., 2018) in adult education. Contrary to expectations, these motivational
messages did not show a group effect in our study. one reason to explain this lack of effect is the possible
communication among participants. They had an alternative way to communicate through social networks. It
is possible that they exchanged information about the motivational emails. however, we do not have measures
to evaluate this possible artifact, which may have negatively affected group independence.

nevertheless, even if the motivational emails did not improve the ESs, some participants still may have
benefitted from this intervention. The decision-tree analysis shows that these messages may favour better
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Table 4. Results of multiple regression analysis on ESs (n=922). Source: own elaboration.

Table 3. Results of multiple regression analysis on ESs (n=922). Source: own elaboration.



students. Above the 0.907 score for success rate, the presence of messages improved the ESs more than did
the absence of these messages. This outcome is interesting, as it shows that the decision to use such messages
can depend on the previous academic history of the student; for example, messages can be sent to only the
students who can benefit from them.

We expect to improve the achievement of students with difficulties, but we have not done so yet. Exploring
other interventions to motivate these students is necessary. In our study, we identified students (24%) who
benefitted from this intervention. Possibly, the content of motivational messages is helpful for students with
medium to high past academic success but is not helpful for, or can even have a negative effect on, students
with low past academic success. Reading about the utility of the subject in professional training may have an
adverse effect on those who have problems achieving this goal.

We did not find any studies with a college sample related to scholarly achievement. however, there are
some related insights in the extant research. however, these findings do not apply to all individuals. Karlan and
Wood (2017) studied the content of email messages provided to donors to increase fundraising, finding that
the information provided improved donor response among experienced prior donors. These people are
motivated by the benefits provided by their donations. In the case of less experienced prior donors, the email
did not work because the motivation was occasional and emotional. In our study, students with a history of
high success were more ready to accept messages congruent with the relationship between effort and
academic and professional outcomes. This content did not work for people without these previous
experiences, and such information may have even been counterproductive.

The lack of experience in a specific subject cannot be substituted by generic information about the subject.
niederddeppe, Avery, Kellog and Mathios (2016) found that media information about statin drugs had a
paradoxical and counterproductive effect on people who were not taking a prescription statin drug. Thus,
previous experience with such a drug may be needed to motivate such individuals toward the drug. A similar
effect may be present in our study in people without significant experience with academic success.

When email motivation is successful, the effect is small, which may be due to the ceiling effect because
24.1% of the people who improved had a success rate higher than 0.907. nevertheless, the effects of text
messages seem to be a beneficial for self-efficacy, which might facilitate behavioral change in the long term.
We do not measure self-efficacy in our study, but other authors (Schwerdtfeger, Schmitz, and Warken, 2012)
have studied this effect.

The responses to the questionnaire after the study are useful for understanding some study aspects, but it
is influenced by the ESs obtained. The students know their ESs before answering the questionnaire.

ES is related to four variables. Two of these variables are taken before the study: success rate and
evaluation rate, confirming the importance of academic history. A history of academic success may be
associated with an increased feeling of study value and motivation (Schaap, Schmidt, and Verkoeijen, 2012).
The other two variables are the perceived relationships between knowledge and effort and between effort and
the score obtained. These relationships identify the adequacy of the score exam to the student’s effort and are
also motivational factors (Lizzio and Wilson, 2013; Jurgens, 2016). both groups of variables—academic
history and the adequacy of the exam—are poorly related (r=.09, .1), which is probably an indication that they
are two relatively independent processes. The information related to the adequacy of the exam and the
purpose and utility of the subject can be influenced by motivational messages and by exam construction. It is
not possible to differentiate the variables responsible for these scores, but the general effect is an increase in
motivation.

Limitations

There are several limitations in this study. The main limitation is the lack of control over the communication
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between the experimental and control groups. Although all communication was personal, it was impossible to
prevent communication between the groups. The students have their own network to communicate, and they
are likely to consider this study an interesting matter to share. This break in the independence of these groups
is a serious threat to a comparison of the groups’ results. To understand this possible effect, we considered a
small group of 60 students who were not in the initial database of the study for administrative reasons. They
did not receive any communications about the study. In other words, these students were treated as if they
were not part of the study at all. The comparison showed a significant difference between groups in ESs
(Mmessage = 6.686, Mout of study = 5.992, t= 2.935, p<0.003). This finding confirms the possible
communication between study groups and shows a positive effect of the motivational emails used.

Another limitation of this study is that the students are in their final year of undergraduate studies in
psychology. however, the need to motivate students might be greater in the earlier years of undergraduate
studies. To prevent the failure of motivation, it is necessary to know the effectiveness of motivational emails in
these early years of undergraduate studies.

5. Conclusions
Motivational email is a simple and lower-cost procedure that is useful when students have a history of

academic success. Thus, the message content can be improved such that it has a positive effect on students
with little or no history of academic success. nevertheless, the paradoxical effect due to reactivity and
counterproductive responses must be taken into account.

Students’ history of academic success must be known before sending such emails. In this way, our study
provides a specific indication for similar samples in exploring the utility of this procedure.

The students in our study responded positively about the experience and remarked about the importance
of a strong relationship between the results of the exam (ESs), the knowledge acquired, and the effort made
during learning. These aspects are consistent with the content of the emails sent.

The usefulness of motivational email is congruent with the use of nudges, mainly when these could be
prepared in the student context (brown et al., 2024). 
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