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Embodied cognition has had a major impact in the fields of cognitive
linguistics and education. It argues that cognition, including language comprehension, is grounded
in the sensorimotor systems. Thus, learning language coupled with the action (i.e., gesture,
enactment) has the potential to enhance the learning outcomes. Using a quasi-experimental design,
this research project showed that when students learned English phrasal verbs accompanied by viewing

others enact the meaning of them statistically outperformed students who learned them with L1
(Japanese) support. A second study was based on theories that show how physical movement (i.e., a
simple bout of exercise) before a memory task facilities memory retention. Using a within-subjects
design, this research project showed that walking before learning a set of English phrasal verbs
improved the learning of them, compared to sitting and reading before learning them, for long-term

memory, but not for short-term memory.
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(Research Background)
Total Physical Response (TPR) (see Asher, 1966) developed as an innovative way to teach

foreign languages in the 1960s and 1970s. However, it faded in popularity, as cognitive
approaches to teaching began to dominate the field, which saw the body as irrelevant for
language learning. However, over the last couple decades, theories of embodied cognition
have become more prevalent and both theoretically and empirically show the importance of
the body for learning. For example, recently researchers have empirically supported a TPR
approach for teaching (Garcia et al., 2019). In addition, research from the foreign language
classroom have also confirmed the benefit of movement as a way to facilitate the learning of
vocabulary through the use of gestures (Macedonia, 2014; Morett, 2014).

This research project aimed to further this line of research. In all, two research
experiments were conducted during this research project and both used English phrasal
verbs (PV) as the test material within a foreign language context in order to examine the
benefits of movement for learning. In one study (see Birdsell, 2021), the author tested three
different teaching approaches to see if one had an advantage in facilitating the learning of
the phrasal verbs. The author used the following three approaches to test this: (1) teaching
the PVs through the use of L1 translation; (2) teaching the PVs with an image that
represents the meaning of the PV; or (3) Teaching the PVs with a video of actors enacting
the meaning of the PV. This experiment will be called Experiment 1: Enactment and the

Learning of English Phrasal Verbs in the following sections of the report. In the second study

(see Birdsell, under review), the author extended this notion of movement-based learning
by examining the effect a single bout of exercise before a learning session had on learning
the PVs. This is a growing area of research interest, however there are still few studies that
have done this within a foreign language context (e.g., Schmidt-Kassow et al., 2014), so this
study aimed to fill this gap. This will be called Experiment 2: Physical Movement Before

Learning English Phrasal Verbs in the following sections of this report.

(Research Purpose)
Experiment 1. Enactment and the Learning of English Phrasal Verbs

The following research questions were examined in this study.
1. RQZ1: Did learners scores on the post- PV tests significantly improve from the pre-
PV tests?
2. RQ2: Did learners scores from one group significantly improve more than the other
groups?
Experiment 2: Physical Movement Before Learning English Phrasal Verbs

The following research questions were examined in this study.
1. RQZ1: Does a short bout of physical exercise by Japanese university students before
learning a set of English phrasal verbs enhance the learning of them; and
2. RQ2: Does physical exercise improve the overall mood of these students?

(Research Methods)



Experiment 1. Enactment and the Learning of English Phrasal Verbs

As described by the author (see Birdsell, 2021), 80 students participated in this study. These
participants were randomly assigned to 3 groups: the L1 translation group (N =26); the
cognitive image group (N =26); and the enactment group (N =28).

A pretest-posttest design was used for the purpose of comparing groups and measuring
changes from the PV teaching interventions. The material consisted of a 50-item PV-test.
As for the teaching interventions, each group was presented the same set of PVs in the same
order, but differed in their presentation approach. For example, students in the L1
translation group were presented the PVs accompanied with Japanese translations; the
students in the cognitive image group were presented the PVs accompanied by simple
diagrams/images that highlighted the meaning of them; and students in the enactment
group were presented the PVs accompanied by videos of student(s) enacting the meaning of
them.

Experiment 2: Physical Movement Before Learning English Phrasal Verbs

As described by the author (see Birdsell, under review), a total of 39 Japanese university
students participated in this within-subject study. An English Phrasal Verb (PV) test was
developed for this study to use as the dependent variable. In total, this test consisted of 40
items that were then further divided into two 20 item sets used as the material for the
teaching interventions for the two conditions. Each set consisted of 7 verb stems (e.g., hand,
break) that made up the 20 phrasal verb items (e.g., hand out, break down).

The participants came to the lab four separate times. In the first session, they
participated in one pre-experimental evaluation session where they signed the consent form;
were explained the purpose of the study; took the 40-item PV pretest, to measure their
current knowledge of the phrasal verbs used in this study; and finally scheduled the next two
sessions. During the next two sessions, they came to the lab in pairs, at a time they had
chosen to either first walk on a treadmill, or to sit and read a book. So, half did the treadmill
walking before the learning intervention for session 2 and the other half did the
sitting/reading before it. Then for session 3, these roles were reversed. For the treadmill
condition, participants walked at a moderate speed and for the sitting/reading condition, the
participants sat in an adjoining room at a desk and read an English book. In both conditions,
the participants did these activities for 20 minutes. Immediately afterwards, the paired
participants sat together in the same room and completed a survey that measures positive
and negative affect (called the PANAS). Next, they watched a 12-13 min PowerPoint video
recording of the researcher presenting Set 1 (20-items) of PVs. Then, they took a PV test to
measure short-term memory (STM). During the next session, the roles were reversed and
they learned Set 2 (20-items) of the PVs. Finally, after one week, for the fourth session, all
the participants took a delayed posttest consisting of the complete 40-item PVs to measure
long-term memory (LTM) retention of the PVs (see Figure 1 for the schematic
representation of the study design).
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Figure 1 Schematic representation of the study design

(Research Results)
Experiment 1. Enactment and the Learning of English Phrasal Verbs

As described by the author (see Birdsell, 2021), student participants statistically improved
their PV knowledge through the pedagogical interventions based on differences in their pre-
test (M = 18.33, SD =5.17) and post-test score (M = 26.03, SD = 6.65, M difference =
+7.70, SD =5.74), #(79) = 12.00, p = .000 with a very large effect size (d = 1.34). This
indicates that the participants in this study, as a single group, significantly improved their
test scores, which answers RQ1.

In order to discover which specific posttest scores for the different teaching approaches
differed, a post hoc comparison using ANCOVA with Bonferroni indicated that the mean
score for the enactment group (MD = 6.781, SD = 1.534, p < .000) was significantly
different than the L1 translation group, but not the cognitive image group (MD = 1.929, SD
= 1.381) (see Birdsell, 2021 for more details). In addition, the mean score for the cognitive
image group (MD = 4.852, SD = 1.479, p = .005) was significantly different than the L1
translation group. Taken together and to answer RQ2, these results suggest that the
enactment and cognitive image groups outperformed the L1 translation group on the PV
posttest. However, the cognitive image and enactment groups did not show any difference.
Experiment 2: Physical Movement Before Learning English Phrasal Verbs

A paired samples t-test was conducted to analyze the difference between the two
conditions, sedentary and exercise, had on both short and long-term memory. Results

show that exercise does not improve short-term memory, but has a small-to-medium
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. (see Figure 2).

Moreover, exercise had a strong
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Figure 2. Boxplot of learning gains for LTM in . .
supports the view that exercise
enhances the encoding of new information into long-term memory and improves the
wellbeing of the individual.

In conclusion, these two experiments shed some light on the importance of movement
and the body for learning foreign language vocabulary and this includes both watching
people enact the meaning of the vocabulary or actually doing exercise before the learning
intervention. Moreover, the second study also emphasizes the importance of movement as a
way to enhance one’s mood. In short, more research needs to be done to examine the
benefits that movement has on memory and language learning as well as well-being. Doing
this research could have important implications for schools and educational establishments,
as it challenges traditional sedentary ways of learning.
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