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Abstract

Research objectives (aims) and problem(s): This study examines the
connection between second language vocabulary learning and
chronotype (morningness—eveningness preference). Academia has
paid little attention to how biological rhythms affect vocabulary learn-
ing effectiveness, despite the fact that individual variances are widely
acknowledged as having an impact on language acquisition. As a re-
sult, this study seeks to examine whether learners’ chronotype influ-
ences vocabulary acquisition outcomes and whether performance
varied depending on the time of day.

Research methods: The study employed a sample of 102 people with
a quantitative research approach. The Morningness-Eveningness Ques-
tionnaire was adopted to determine the learners’ chronotypes, classi-
fying them as either morning types (“larks”) or evening types (“owls”).
Both morning and afternoon sessions were used to gauge vocabulary
acquisition performance. Data were analyzed using inferential statis-
tics, including independent samples t-tests to compare vocabulary
learning abilities between individuals with different chronotypes and
the paired samples t-test to compare the means of each group in the
morning and afternoon.

Process of argumentation: The study is based on the premise that
people’s circadian preferences can affect their cognitive function. The
investigation evaluates whether alignment between learners’ biolog-
ical rhythms and instructional schedules improves vocabulary acqui-
sition by comparing vocabulary learning results across chronotype
groups and various times of day.
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Research findings and their impact on the development of educational sci-
ences: Based on chronotype, the results show statistically significant differences
in vocabulary learning outcomes, with larks generally outperforming owls. While
evening-type learners scored higher later in the day, morning-type learners per-
formed noticeably better during morning sessions. Effect size analyses found
medium to large effects, indicating the substantive importance of chronotype
in second language vocabulary learning. These results contribute to educational
sciences by emphasizing the role of chronobiological elements in shaping learn-
ing efficacy.

Conclusions and/or recommendations: In second language contexts, chrono-
type has a considerable impact on vocabulary learning performance. Align-
ing teaching times with students’ biological rhythms may improve vocabulary
acquisition and overall learning outcomes, so it is advised that language in-
structors and educational planners take learners’ circadian preferences seri-
ously when planning learning schedules and instructional activities. While SLA
research emphasizes WHAT and HOW to teach, WHEN to teach is neglected,
a matter this research tries to bring forth. The WHEN-TO-TEACH should be
learner-centered; therefore, it transforms into WHEN-TO-LEARN. Learning is
bound to WHEN it occurs, as each learner is open to learning in a specific bio-
logical time.

Introduction

Chronotype is defined as an individual’s preferred sleep-wake pattern,
influenced by genetic, age-related, and environmental factors. It reflects
the time of day when a person feels most alert and productive and when
they naturally tend to fall asleep and wake up. Chronotypes are catego-
rized into three main types: morningness, eveningness, and intermediate.
Morningness, or “morning larks,” describes individuals who thrive in the
early morning hours, while eveningness, or “night owls,” describes indi-
viduals who prefer the evening and night for peak productivity. Interme-
diate types fall in between these extremes. Identifying one’s chronotype
can help optimize daily routines by aligning activities with natural body
rhythms to improve well-being, sleep quality, and overall performance
(Adan & Almirall, 1991; Roenneberg et al., 2007; Sletten et al., 2019). How-
ever, only two studies have looked into the relationship between chrono-
type and second language vocabulary acquisition (De Bot, 2013; Deli,
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2020). Notably, the findings of these two studies contradicted each other.
Therefore, it remains unknown whether chronotype affects second lan-
guage vocabulary acquisition.

This study aims to fill the gap in the literature by contributing to the
existing body of research. Its main objectives are to categorize learners
based on their chronotype, investigate the relationship between chrono-
type and vocabulary acquisition, examine the performance differences
between morning learners (larks) and evening learners (owls), explore
the effect of timing on vocabulary instruction, and analyze the statistical
relationship between chronotype and second language vocabulary ac-
quisition. We hypothesize that morning learners will exhibit superior vo-
cabulary acquisition outcomes, especially when taught in the morning,
while evening learners will excel with evening instruction. Additionally,
we expect no significant correlation between chronotype and vocabu-
lary acquisition. By employing various data collection methods and a ro-
bust study design, we aim to contribute valuable insights into the role of
chronotype in second language vocabulary learning and individual dif-
ferences in language acquisition.

Research questions and hypotheses

Research questions
This study tried to provide answers to the following questions:

Q1: When learning new words, are morning learners really more suc-
cessful in the morning?

Q2: Do evening learners pick up new words and remember them better
during the evening?

Q3: Are morning learners better at learning and remembering vocabu-
lary than evening learners?
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Research hypotheses
The research hypotheses of this study were as follows:

Hp: No relationship exists between the chronotype of the students and
their vocabulary acquisition.

H1: Language learners’ chronotype positively correlates with their ef-
fectiveness in acquiring and retaining vocabulary, where “morning
learners” perform better on vocabulary-related tasks during the
morning and “evening learners” perform better during the evening.

H>: Morning learners learn and retain vocabulary more effectively than
evening learners.

Previous studies

This subsection provides a brief overview of two relevant studies that
explore the relationship between an individual’s chronotype (circadian
rhythm) and their language-related abilities. De Bot (2013) examined the
impact of chronotype on language aptitude and word learning in univer-
sity students, while Deli (2020) investigated the potential relationship be-
tween circadian rhythm and vocabulary learning. The findings from these
studies have implications for language instruction and the development
of personalized learning strategies. Further research is needed to deepen
our understanding of this relationship and its practical applications.

De Bot (2013) investigated the influence of chronotype on language
aptitude and word learning in university students. Using the Munich
Chronotype Questionnaire, participants were categorized as “larks” or
“owls”based on their preference for morning or evening activity. Language
aptitude tests and word learning tasks were administered at both pre-
ferred and non-preferred times of day. The findings revealed that chrono-
type had a significant impact on performance in language aptitude tests,
with participants performing better at their preferred time. However, no
direct effect of chronotype on word learning ability was observed. Thus,
individuals’ morning or evening preferences may affect their perform-
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ance in language-related tasks without directly influencing word learn-
ing abilities.

On the other hand, Deli (2020) suggests a potential connection be-
tween an individual’s circadian rhythm and their vocabulary learning
habits. His findings indicate that larks exhibit better performance in vo-
cabulary learning tasks during the morning, while owls demonstrate im-
proved performance in the evening. These findings are significant for
language teaching and learning, as well as the development of individu-
alized learning strategies. However, it is important to acknowledge that
this study was conducted on a small scale, highlighting the need for fur-
ther research to fully comprehend the relationship between circadian
rhythm and vocabulary learning.

The studies reviewed in this section shed light on the potential in-
fluence of an individual’s chronotype on their language-related abilities.
De Bot (2013) found that chronotype may impact language aptitude but
not direct word learning ability. On the other hand, Deli (2020) suggested
a connection between circadian rhythm and vocabulary learning, with
morning-type individuals performing better in the morning and evening-
type individuals excelling in the evening. These findings have implica-
tions for language teaching and learning strategies. However, more
research is needed to fully comprehend the relationship between circa-
dian rhythm and language abilities. Future studies should consider larger
sample sizes, more advanced statistical analyses, and explore learning
and testing at different times of day to delve deeper into this relationship.
A better understanding of this relationship could lead to more effective
and personalized approaches to language instruction and learning.

Individual learner characteristics

The influence of individual learner characteristics on second language
acquisition (SLA) has long been acknowledged (Doérnyei, 2005; Skehan,
1998). Learners’ aptitudes, motivations, learning styles, and cognitive pro-
cessing preferences differ, which may have an effect on the results of their
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language acquisition (Dornyei, 2005; Ehrman & Oxford, 1989; Gardner, 1985).
Recognizing these variations has sparked the development of learner-
centered methodologies that seek to adapt to learners’particular needs and
enhance their capacity for language acquisition (Ellis, 1994; Nunan, 1999).

Chronotype, an individual’s preferred sleep-wake rhythm affected by
genetic, age-related, and environmental variables (Adan & Almirall, 1991;
Roenneberg et al., 2003), is a significant component of individual learner
differences. According to Roenneberg et al. (2003) and Swaminathan et
al. (2017), chronotype refers to the time of day when people are at their
most awake and productive, as well as when they naturally sleep and wake
up. According to Adan and Almirall (1991), chronotypes may be divided
into three primary categories: morningness, eveningness, and intermedi-
ate. These individual variations in chronotype affect a variety of everyday
activities, cognitive functioning, and general performance (Adan and
& Almirall, 1991; Roenneberg et al., 2003; and Swaminathan et al.,, 2017).

Chronotype and cognitive functioning

Attention, memory, executive functioning, and learning have all
been shown to be influenced by chronotype (Codoner-Franch et al., 2023;
Goldstein et al., 2007; Schmidt et al., 2007). Morning people, often known
as “morning larks,” are more awake and have greater cognitive function-
ing in the morning, which is when they operate cognitively at their best
(Codofier-Franch et al., 2023; Schmidt et al., 2007). Those who are “night
owls,” or evening personalities, perform better cognitively at night and
throughout the evening hours because they are more aware and capa-
ble of higher-level thinking during these times (Codofer-Franch et al.,
2023; Schmidt et al., 2007).

The effects of chronotype on cognitive function may have an in-
fluence on vocabulary development and other language learning pro-
cedures. Learning new words requires cognitive processing, memory
encoding and retrieval, and attention (Nation, 2001). As a result, a per-
son’s preferred cognitive functioning times, which are governed by their
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chronotype, may affect how well they learn and remember language.
While “owls” may perform better in the evening, “larks” may show im-
proved vocabulary learning skills in the morning.

To optimize language training and account for each student’s par-
ticular learning variations, knowledge of the link between chronotype
and cognitive functioning is crucial. In order to strategically design and
arrange language learning activities to coincide with learners’ best cog-
nitive periods, educators must take into account learners’ chronotypes
and the cognitive functioning patterns that correspond to them. This in-
formation may aid in the development of individualized, effective teach-
ing strategies that optimize vocabulary learning outcomes.

Participants and methods

Study design

This study used a correlational design to examine the relationship
between the predictor variable (chronotype) and the outcome variables
(second language vocabulary acquisition). The selection of the correla-
tional design was due to the rarity of studies in this aspect, which made
it difficult to control all the variables. In fact, studying the relationship
between variables through testing hypotheses imposes the analytical
nature of this study. In other words, the study used inferential statistics
to explain the relationship between variables. What is more, the study is
non-interventional, i.e., observational. There was no manipulation of the
predictor variable. The study’s observational nature was due to the re-
searcher’s inability to control all the variables. As the data were collected
and analyzed at a single point in time, the study is cross-sectional.

Selection of participants

Selection criteria and methods
The study took place in El Jadida Kassita High School in Driouch
Province, Morocco, between May 15 and June 20, 2023. The recruitment
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process started on May 18, following the Vice-Ministry of Education in
Midar’s authorization to start the study. The subjects were selected based
on various criteria. First, the participants needed to be in the senior year
of high school. In the context of second language learning, senior high
school students are exposed to a large body of vocabulary input. Another
reason for including senior high school students is that their ages are
almost the same, with a low standard deviation.

The sampling method used was probabilistic, specifically simple ran-
dom sampling. First, a list frame of the student population was obtained
from the Vice-Ministry of Education in Midar. Then, Microsoft Excel was
used to generate random participants from the list frame using the func-
tion =RANDBETWEEN([1],[1000]). The sample size was determined before
the study began. Using R Studio, the effect size (Cohen’s d) was 0.5, the
significance level (alpha) was 0.05, and the power was 0.8. The desired
sample size for each two groups was 52.

Finally, recruitment was conducted with the help of the school ad-
ministration, which asked teachers to explain the study to the students
beforehand. The participants were officially recruited after informed con-
sent forms were distributed and collected. Surprisingly, all students who
were given an informed consent form agreed to participate. The author
is grateful to the teachers who advised their students on the importance
of this study and on how its findings will help second language learners
achieve better learning outcomes.

Ethical considerations

The students were not asked to provide their names for the sake
of privacy and anonymity. Instead, each student was assigned a unique
identifying number throughout the whole research process. Furthermore,
students were given an informed consent form at the recruitment stage
to indicate whether they agreed to participate.
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Data collection

Variables and instruments

The predictor variable is chronotype, a person’s biological inclination
to be productive at certain phases of the day and not at others. This vari-
able had two values: larks and owls. Data for this variable were collected
through the Morningness-Eveningness Questionnaire (MEQ). The outcome
variable is second language vocabulary acquisition (SLVA), measured on
a scale from 1 to 6. SLVA data were collected through a vocabulary test.

Data analysis

To determine the participants’chronotypes, the study used the MEQ,
a 19-item multiple-choice questionnaire. Participants receive a score be-
tween 16 and 86; scores below 41 indicate an inclination toward evening-
ness, while scores of 59 and above indicate a preference for morningness.
Scores between 42 and 58 indicate individuals who fall into the interme-
diate category.

Descriptive statistics such as median, mean, and standard deviation
were obtained. This study also used an independent samples t-test to
compare vocabulary acquisition between the two groups (larks and owls).
In addition, the paired samples t-test was used to compare each group’s
language acquisition in the morning and in the evening. Pearson’s cor-
relation coefficient was used to examine the relationship between
chronotype and other variables, such as age and gender. For inferential
statistics, the alpha value was set to 0.05 and the confidence level at 95%.
The use of parametric tests is due to the normality of the data. No data
were missing.

Results
The results were analyzed to assess the impact of a particular time of

day on the effectiveness of vocabulary learning for both morning type
(MT) and evening type (ET) learners. An independent samples t-test com-
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pared the two groups (MT & ET), while a paired samples t-test compared
the outcomes for each group between the morning and evening. Statis-
tical analyses were conducted using SPSS software.

Descriptive statistics

Table 1 provides a comprehensive overview of the statistical results.
The table presents the mean, median, and mode for each group at different
times of the day. The standard deviation for each group is also included.

Table 1. Overall morning and evening results

MT: MSLVA MT: ESLVA ET: MSLVA ET: ESLVA
N Valid 52 52 50 50
Missing 0 0 0 0
Mean 5.33 3.96 3.76 5.04
Median 5 4 4 5.5
Mode 6 4 3 6
Std. Deviation 0.76 1.05 0.98 1.21

According to Table 1, MT learners’morning results were higher than
those of ET learners: the mean MT morning result was 5.33, while the
mean ET morning result was 3.76. On the other hand, the evening results
of the ET learners were higher than those of the MT learners: the mean ET
evening result was 5.04, while the mean MT evening result was 3.96. Ta-
bles 2, 3, 4, and 5 illustrate the vocabulary outcomes of different chrono-
types at different times of the day.

Table 2. Results of MT learners in the morning

Frequency Percent Valid Percent | Cumulative percent
3 1 19 1.9 1.9
4 6 1.5 1.5 135
Valid
5 20 385 385 519
6 25 481 48.1 100
Total 52 100 100
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Table 2 shows that 25 MT learners acquired six words in the morn-
ing, while 20 acquired five. Only one MT learner acquired three words in

the morning.
Table 3. Results of ET learners in the morning
Frequency Percent Valid Percent | Cumulative percent
2 3 6 6 6
3 20 40 40 46
Valid 4 15 30 30 76
5 10 20 20 96
6 2 4 4 100
Total 50 100 100

Table 3 shows that 20 ET learners acquired three words in the morn-
ing, while 15 acquired four. Only two ET learners acquired six words in

the morning.
Table 4. Results of ET learners in the evening
Frequency Percent Valid Percent | Cumulative percent
2 3 6 6 6
3 3 6 6 12
Valid 4 8 16 16 28
5 n 22 22 50
6 25 50 50 100
Total 50 100 100

Table 4 shows that 25 ET learners acquired six words in the evening,
while 11 acquired four. Only three ET learners acquired two words in the
evening.
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Table 5. Results of MT learners in the evening
Frequency Percent Valid Percent | Cumulative percent
2 3 5.8 5.8 5.8
3 16 30.8 30.8 36.5
Valid 4 17 32.7 32.7 69.2
5 12 23.1 23.1 923
6 4 1.7 7.7 100
Total 52 100 100

Table 5 shows that 12 MT learners acquired five words in the evening,
while 17 acquired four words. Only four MT learners acquired six words in
the evening.

Inferential statistics

A paired samples t-test compared morning and evening types based
on the paired differences in MSLVA and ESLVA. MT learners showed a mean
difference of 1.365 (SD = 1.138, SE = 0.158), with a 95% confidence inter-
val between 1.049 and 1.682. ET learners had a mean difference of -1.280
(SD = 1.715, SE = 0.243), with a 95% confidence interval between -1.767
and -0.793. Both differences were statistically significant (p < 0.001) based
on the t-test with degrees of freedom (df) of 51 and 49, respectively.

An independent samples t-test was conducted to compare the means
of the two groups. The t-test yielded a significant difference (p < 0.001),
with a mean difference of 1.567 (SE = 0.173) and a 95% confidence inter-
val ranging from 1.223 to 1.911.

A correlation test was carried out to discover if there was any correla-
tion between the variables. Gender correlates with chronotype, with a cor-
relation coefficient of 0.159. This correlation is positive but relatively weak.
Age correlates with chronotype, with a correlation coefficient of 0.038. This
correlation is positive but very weak. ESLVA correlates with chronotype,
with a correlation coefficient of 0.434. This correlation is positive and mod-
erate in strength. MSLVA correlates with chronotype, with a correlation co-
efficient of -0.671. This correlation is negative and relatively strong.
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Discussion

The results show a link between chronotype and vocabulary learn-
ing, with substantial differences in vocabulary acquisition across the two
groups at different times of day. This is contrary to earlier research by De
Bot (2013) and De Bot and Fang (2017), which did not discover statisti-
cally significant differences between the groups. However, the results do
agree with Deli (2020), who found a substantial correlation between
chronotype and vocabulary acquisition.

The results indicated that ET learners fared better in the evening,
whereas MT learners did better on vocabulary-related activities in the
morning. This demonstrates a favorable association between learners’
chronotype and their success in learning and remembering language,
which is consistent with the first study question and hypothesis. When it
came to vocabulary acquisition, MT students performed better in the
morning than ET students did in the evening. The association between
chronotype (an independent variable) and second language vocabulary
acquisition (a dependent variable) was further supported by the paired
samples t-test and independent samples t-test. The second hypothesis,
that MT learners acquire and retain vocabulary more efficiently, is sup-
ported by the data, which also showed that MT learners’ vocabulary ac-
quisition was superior to that of ET learners.

It is crucial to recognize that there may be a number of explanations
for the discrepancies between the results of the present research and
those of De Bot (2013) and De Bot and Fang (2017), including variations in
sample characteristics, assessment methods, or educational environments.
The motivation, aptitude, and learning techniques of each individual
learner affect the multidimensional process of language acquisition. These
elements may interact with chronotype to influence the results of lan-
guage learning. The complex interactions between these variables and
their overall impact on acquiring vocabulary in a second language call for
further investigation.

The results of this study emphasize the practical value of language
learning. Educators may maximize the results of vocabulary acquisition
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by considering their students’ chronotypes and coordinating instruction
with their biological cycles. It may be more effective to adapt teaching
methods to each learner’s preferred alertness and productivity windows.
Language instructors may also use these data to customize their lessons
and improve the efficacy of their education.

This research adds to our understanding of the relationship be-
tween chronotype and the learning of vocabulary in a second language.
The findings show that a student’s chronotype affects how well they
acquire and remember language, with MT students showing greater re-
sults in the morning and ET students showing improved performance
in the evening. These results show the possibility for customized tech-
niques to maximize vocabulary acquisition and emphasize the need to
take individual learner variations, such as chronotype, into account
when planning language education. Further study is required to better
understand the intricate interactions among the factors affecting lan-
guage learning outcomes and to develop comprehensive instructional
techniques.

Conclusion

The purpose of this research was to look at how chronotype relates
to learning vocabulary in a second language. By addressing a gap in the
literature about the influence of chronotype on language learning out-
comes, the results add to the current body of knowledge. The study in-
vestigated timing effects on vocabulary training, performance variations
between larks and owls, and the statistical link between chronotype and
second language vocabulary learning.

This research has also shown that time is very important in vocabu-
lary learning. When taught in the morning, morning learners performed
better, whereas evening learners performed better when taught in the
evening. These results highlight the importance of considering individ-
ual chronotypes when language instructors create instructional tech-
niques and enhance language learning outcomes.
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The findings lend credence to the idea that, in order to adapt to
learners’ specific needs and maximize their potential, individual variables
should be taken into consideration. Teachers may better meet their stu-
dents’ requirements and preferences by adapting their lesson plans to in-
corporate knowledge of chronotypes, thereby helping students acquire
more terminology.

It is important to highlight that earlier research in this area has pro-
duced inconsistent results. However, this study adds to the growing body
of research that indicates a strong connection between chronotype and
the learning of vocabulary in a second language. By using sound research
techniques and statistical analysis, this work offers important insights into
the role of chronotype in language acquisition.

In summary, the present findings support the hypothesis that sec-
ond language vocabulary acquisition and chronotype are related. Learn-
ing vocabulary is more advantageous for morning learners, especially in
the morning, whereas evening learners do best at night. It is advised that
further research be conducted in this area to examine other variables and
discover how chronotype affects other facets of language acquisition.

Implications and recommendations

The results of this research have a number of significant ramifications
for SLA theory and practice. First, the established link between chrono-
type and second language vocabulary acquisition emphasizes the need
to consider individual variations when developing language learning cur-
ricula. The effectiveness and personalization of techniques may be im-
proved by considering the learners’ chronotypes, eventually improving
language acquisition results.

While earlier studies recognized the importance of factors such as
ability, motivation, and learning techniques on language learning results,
the significance of chronotype has generally been disregarded. This study
contributes to the growing body of data demonstrating the significance
of individual chronotype as a variable in SLA research and instruction.
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These results have practical ramifications for educators and language
instructors. Education professionals may tailor their teaching strategies to
students’ peak hours of attentiveness and productivity by identifying and
adapting to their chronotypes. For instance, early morning learners (larks)
may benefit from vocabulary education, although late evening learners
(owls) may do better. This specialized kind of training has the potential to
improve students’ motivation, engagement, and overall experience learn-
ing a language. Teachers should also strategically organize and schedule
language-related activities and evaluations by knowing how chronotype af-
fects vocabulary learning. By leveraging learners’ cognitive resources and
maximizing their vocabulary learning potential, judgments can be made
about the sequencing and distribution of exercises throughout the day.

The results also have significance for the creation and development
of tools and programs for technology-assisted language learning (TALL).
TALL platforms can accommodate learners’ chronotypes, offering vocab-
ulary training materials and activities at the most suitable times de-
pending on personal preferences. TALL systems can also provide
customized and adaptive language learning experiences that suit learn-
ers’ individual traits and enhance their vocabulary acquisition results by
using technical developments and incorporating information about
chronotypes.

It is important to note that the current research focused specifically
on the relationship between chronotype and the acquisition of vocabu-
lary in second languages. The consequences, however, go beyond ac-
quiring vocabulary and may be applied to other facets of language
learning, including grammar, phonetics, and pragmatics. Future research
should examine how chronotype affects such linguistic elements to ob-
tain a more thorough understanding of its significance in SLA.

Finally, the results have important ramifications for SLA theory and
practice. Educators can achieve both the implementation of focused in-
structional techniques and the optimization of language learning out-
comes by identifying the link between chronotype and the acquisition
of second language vocabulary. This research adds to the body of knowl-
edge about individual variations in SLA, highlighting the significance
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of considering learners’ chronotypes in language education and in the
creation of individualized learning strategies. This study paves the way
for future research on chronotype’s impact on numerous facets of lan-
guage learning, as well as the use of chronotype-aware technology in
classroom settings.
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