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Self-talk is a multidimensional construct comprised of self-statements that provide instruction or motivation to complete
a task. The matching hypothesis suggests that instructional cue words are beneficial for tasks involving precision and
accuracy, whereas motivational cue words are effective for tasks involving endurance, strength, and power (Theodorakis
et al., 2000). Exploring the effects of strategic self-talk through concurrent training (i.e., a combination of endurance and
precision exercise tasks) provides a unique opportunity to test the differential predictions of the matching hypothesis. The
purpose of the present study was to analyze the effects of instructional and motivational cue words during concurrent
exercise training on a task that consisted of running and overhead squatting. Thirty participants were divided into
three groups (i.e., control, instructional, and motivational) and examined across two exercise sessions. A 3 x 2 repeated
measures ANOVA revealed a significant interaction for overhead squat mechanical scores and group. Post hoc testing
revealed the instructional cue words group performance improved and the control group’s performance declined, all
other analyses were not significant. The results provide minimal support for the matching hypothesis, with instructional
cue words benefiting the precision motor task. A unique finding was that participants in the control and strategic self-talk
groups reported using organic self-talk during the training task that served either motivational or instructional functions,
despite not being directed to do so. Further research is needed to examine the interaction between strategic and organic

self-talk during concurrent training tasks.

Keywords: endurance exercise, sport psychology, human performance

ver the past several decades the effects of self-talk

have been examined on motor learning, sports
performance, and the psychological variables (e.g.,
confidence, anxiety, arousal regulation, etc.) associated
with effective sports performance. The results of these
investigations have shown that self-talk can effectively
enhance motor learning, performance, and critical
psychological characteristics associated with motor
performance (see Hatzigeorgiadis et al., 2011; Hardy et
al., 2018; Tod et al., 2011; Van Raalte et al., 2016). Self-
talk has been defined as the overt or covert verbalizations
made to oneself that are motivational or instructional,
and occur either organically or strategically (Latinjak et
al., 2019).

Organic self-talk (i.e., talk that occurs naturally) can
be further broken down into spontaneous self-talk or
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goal-directed self-talk. Spontaneous self-talk consists
of statements that occur unintentionally that are linked
to the task at hand (Latinjak et al., 2019). For example,
a golfer might unintentionally say, “what a stupid
mistake” after hitting the ball into a sand bunker or,
“great shot” after hitting the green from the fairway.
Goal-directed self-talk refers to intentional statements
that are used to self-regulate, enhance performance,
solve a problem, or make progress on a task (Latinjak et
al., 2019). An example would be a pitcher saying, “relax,
be patient” during their pitch sequence during a game,
or “I am going to throw this fast, high, and inside” while
facing a batter during a game. Organic self-talk can serve
multiple functions during motor task performance. For
example, Latinjak et al. (2018) collected questionnaire
data examining organic self-talk in novice ultimate
frisbee players and found that the players provided
self-instruction prior to task performance, pointed
out technical errors and gave self-adjustments during
task performance, and purposefully used negative
reinforcement self-talk to improve performance.
Despite the recent growth of organic self-talk research,
more is known about strategic self-talk.
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Strategic self-talk is a mental strategy consisting of
pre-determined self-statements that serve two primary
purposes, to enhance motivation (i.e., motivational self-
talk) or provide instructions (i.e., instructional self-talk)
to improve motor performance (Hatzigeorgiadis et al.,
2014). Instructional self-talk refers to cues that provide
direction to an action or technique, and motivational self-
talk pertains to cues that build confidence or ‘psych up’
an individual (Hatzigeorgiadis et al., 2014; Theodorakis
et al., 2012). For example, a coach might have an athlete
strategically say, “elbow up” when shooting a free throw,
or “I can do this” before walking onto the court to start
the game. The provision of strategic self-talk cue words
can be used both before and during task performance.
Previous research indicates that strategic self-talk
enhances important psychological variables associated
with effective performance, such as confidence, arousal
regulation, concentration, and motivation (Tod, 2014;
Williams & Hacker, 2021).

Historically, much of the self-talk research has
centered on strategic self-talk, or cue word interventions
(Latinjak et al., 2019). For instance, positive cue words
have enhanced performances in cross-country skiing
(Rushall et al., 1988), dart throwing (Dagrou et al.,
1992; Van Raalte et al., 1995), and field hockey penalty
shots (Wrisberg & Anshel, 1997). Instructional cue
words improved forehand ground strokes in novice
tennis players (Ziegler, 1987), lowered elite sprinters’
times (Mallet & Hanrahan, 1997), and improved the
volleying skills of collegiate tennis players (Landin &
Herbert, 1999). This initial research indicated that
self-talk with specific cues benefitted both skilled and
novice motor performance (Theodorakis et al., 2000).
As a result, Theodorakis et al. (2000) proposed the
matching hypothesis which suggests that motivational
cue words are effective for gross motor tasks involving
endurance, strength, and power, and instructional cue
words are beneficial for fine motor tasks involving
precision and accuracy.

Research examining the matching hypothesis has
provided mixed results. For instance, consistent with
the matching hypothesis, instructional cue words have
been shown to benefit certain throwing and accuracy
tasks (Boroujeni & Shahbazi, 2011; Hatzigeorgiadis et al.,
2004; Theodorakis et al., 2000), whereas motivational
cue words have benefitted power and endurance
tasks (Chang et al., 2014; Kolovelonis et al., 2011; Tod
et al.,, 2009). However, research has also found that
instructional and motivational cue words equally benefit
power, accuracy, and endurance tasks (Chang et al.,
2014; Edwards et al., 2008; Hatzigeorgiadis et al., 2004;
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Theodorakis et al., 2000). A meta-analysis conducted by
Hatzigeorgiadis et al. (2011) revealed that instructional
cue words were more effective for precision motor tasks
than gross motor tasks, and that both instructional and
motivational cue words were effective for gross motor
tasks. Alternatively, a systematic review conducted
by Tod et al. (2011) found no consistent evidence to
support the differential effects of motivational and
instructional cue words. The benefits of instructional cue
words over motivational cue words in precision motor
task performance have been ambiguous. Similarly,
motivational cue words did not outperform instructional
cue words in endurance-based tasks (Tod et al., 2011).
Despite the mixed results there is sufficient evidence that
strategic self-talk, either motivational or instructional,
benefits motor task performance (Hatzigeorgiadis et al.,
2011). Moreover, the current body of evidence suggests
that instructional cue words may be more beneficial for
precision motor tasks. However, further examination of
the matching hypothesis is needed.

To date less research has been conducted investigating
the effects of strategic self-talk on exercise tasks. One
study investigating self-talk on a cycling ergometer
task found that both positive and negative cue words
improved power output (Hamilton et al., 2007).
Likewise, motivational cue words were shown to reduce
time-to-exhaustion (TTE), reduce perceived rate of
exertion, increase executive functioning, increase power
output, and increase VO2 peak (Barwood et al., 2015;
Blanchfield et al., 2014; Hatzigeorgiadis et al., 2018;
Wallace et al., 2017). These results suggest that strategic
self-talk benefits aerobic exercise by decreasing time to
complete performance and lowering perceived exertion.
However, prior research did not systematically base
their strategic self-talk interventions on the matching
hypothesis (Theodorakis et al., 2000), varied in strategic
self-talk content (e.g., motivational vs neutral, positive
vs negative), and duration (e.g., five weeks, three weeks,
two weeks). This lack of consistency indicates that
further research is needed to better understand the
relationship between strategic self-talk and its impact on
various exercise tasks.

Given that prior research has been limited to
examining exercise tasks involving endurance and has
not used conceptual frameworks to guide intervention
research on different types of exercise tasks, using
strategic self-talk based on the matching hypothesis
seems warranted. Specifically, it appears that a fruitful
line of research to further explore is how strategic self-
talk moderates exercise performance on concurrent
training exercises involving endurance and precision.
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Concurrent training involves a combination of strength
(e.g., snatch, clean and jerk, overhead squats) and
endurance (e.g., running, rowing, exercise biking)
movements. Such training incorporates a combination
of resistance training, for muscular strength, power,
hypertrophy, and endurance exercise (Wilson et al.,
2012). Concurrent training has become a popular
training mechanism for beginner and experienced
exercisers, with over 11,000 gyms worldwide and
well over 400,000 members (Schlegel, 2020). Given
the unique combination of endurance and strength
tasks present within concurrent training it provides an
opportunity to directly test the differential effects of
the matching hypothesis with each task theoretically
benefitting from self-talk that serves a different
function (e.g., instructional or motivational). Thus, the
purpose of the current experiment was to examine
the matching hypothesis on a concurrent training task.
Based on the matching hypothesis (Theodorakis et
al., 2000), it was hypothesized that strategic self-talk
would have a positive effect on concurrent training
exercise performance in comparison to a control
group. Specifically, that motivational cue words would
be more effective on overall exercise time through
increasing effort to complete the task and instructional
cue words would be more beneficial for precision task
performance through directed attentional focus on the
correct mechanical aspects of the precision movement.

Method

Participants

To calculate sample size, a power analysis using
a medium effect size (f = 0.25; Cohen, 1992), with
an alpha level set to .05 and power set to .95 was
conducted. This suggested a sample of 30 participants
was needed. Thirty male (N = 12) and female (N = 18)
adults from the university community (M = 25.7 years,
SD =5.31) were recruited and volunteered to participate
in the study. During the recruitment phase participants
were informed about the exercise task they would
be completing (i.e., overhead squat and running). If
a participant was physically unable to perform the
overhead squat movement (e.g., they were not flexible
enough, not strong enough) or were unable to complete
the 400-meter run, they were excluded from the study.
No other participant demographics were collected.
Prior to any data collection or participant recruitment,
approval from a university research ethics board was
granted in accordance with the declaration of Helsinki
(IRB #17-367).

Task

Participants were required to complete five rounds of a
400-meter run directly proceeded by 15 overhead squats
(OHS) with a 6-Ib bar, within a 20-minute time limit.
Participants first completed a 400-meter run followed
by 15 OHS, immediately followed by another 400-meter
run and 15 OHS. This sequence was repeated until the
participants completed it five times. The 6-1b weight was
chosen to allow the participants focus on proper form
of the OHS. The exercise sequence was taken directly
from previous concurrent exercise research (Dexheimer
et al., 2019), and the 20-minute time limit was selected
to make the exercise current with ACSM guidelines of
20 minutes of vigorous aerobic exercise three days per
week (ACSM, 2020). No participant exercised longer
than 20 minutes. If a participant reached the 20-minute
threshold, they were instructed to stop. The exercise
sessions took place in an air-conditioned indoor track
facility to control for environment. Each participant’s
set of 15 OHS was recorded with a Sony HDR-XR500V
High Definition Handycam Camcorder to reduce real
time scoring errors through video review. Each exercise
session was observed by the principal investigator in a
one-on-one setting to reduce distractions from other
participants or researchers.

Measures

Performance Measure

Time of completion of the concurrent training
sequence was recorded to the hundredths of a second,
with the maximum time being 20-minutes. Participant’s
mechanical OHS score was measured on a numerical
scale evaluating six components of the movement: (1)
hold weighted bar overhead with arms straight, (2)
descend to appropriate depth without losing balance or
dropping bar, (3) descend to appropriate depth without
rounding back or tucking hips under, (4) maintain upright
torso throughout the movement, (5) able to keep heels
on floor and weight evenly distributed, (6) able to
keep knees from moving laterally during movement.
The rating scale was adopted from the Canadian
Weightlifting Federation and Coaching Association of
Canada (Coach Workbook, 2006). Each participant’s
set of 15 OHS repetitions was filmed over two exercise
sessions (i.e., baseline and intervention). Videos were
reviewed by two trained coders. An intraclass correlation
coefficient (ICC) was calculated to assess consistency
between the coders (Field, 2018). The ICC estimate was
above 0.9 for each exercise session, indicating excellent
reliability between the two coders. The score for each
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set of OHS was between 0-6, with a maximum possible
score of 30 across five sets. Scores were given based on
the criteria participants were able to fulfill during their
OHS performance. If a participant fulfilled four of the six
criteria for a given set of OHS, their score would be 4, or
if a participant fulfilled all six criteria their score would
be 6. This scoring was used for all five sets of OHS across
both exercise sessions.

Self-Talk

The Self-Talk Usage Questionnaire (STU-Q) was
derived from a similar questionnaire developed by
Hardy et al. (2001) and was used to obtain participants’
organic self-talk during their regular exercise routines.
The STU-Q contained four parts: (1) demographic
information (e.g., age, sex, frequency and type of
exercise), (2) a definition of self-talk from Hardy et al.
(2009), (3) a question asking participants to rate their
organic self-talk use during exercise on a 7-point Likert
scale, with “1” indicating “never” and “7” indicating
“every time”, and (4) four questions regarding
participants’ organic self-talk use: (a) Where do you
typically use self-talk? (b) When do you use self-talk?
(c) What do you say to yourself when you exercise? (d)
Why do you use self-talk during exercise?

The Post-Exercise Self-Talk Questionnaire (PEST-Q)
was created specifically for the current study as a
manipulation check to ensure participants adhered to
their self-talk manipulation, along with obtaining self-
talk information from the control group. The PEST-Q
consisted of three questions: (1) Did you use self-talk
during the exercise routine? (2) If yes, what was the cue
used? (3) How often did you use this cue? There was
additional space provided for elaboration of self-talk
content with respect to the manipulation groups. The
manipulation groups were asked how they felt having
to say self-talk cues verbally. The PEST-Q allowed
participants to reflect on their self-talk use and provide
specific information regarding their selected cue words
(i.e., if they used a different cue than the cue they were
instructed to say verbally).

Mental Skills Questionnaire

The Mental Skills Questionnaire (MS-Q) was created
specifically for the current study and asked participants
how frequently they engaged in mental skills (e.g., goal
setting, self-talk, imagery, and relaxation techniques)
during their regular exercise routines. The MS-Q was
given to participants prior to the first exercise session
as a deceptive piece, with participants under the
assumption they would receive one of the four mental
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skills previously mentioned during the intervention, or
that their use of these mental skills was somehow being
measured. The sole purpose of this questionnaire was to
protect the control group.

Physical Activity Readiness

To assess participants physical activity readiness, the
Physical Activity Readiness Questionnaire (PAR-Q#+)
was given to participants prior to the intervention as a
screening tool to ensure participants were safe to take
part in physical activity. The PAR-Q+ has seven general
health questions in which a participant must answer
‘no’ to be cleared to participate in physical activity. If a
participant answered ‘no’ to all seven questions, they
were invited to participate in the study. If a participant
answered ‘yes’ to any of the questions they were
excluded from taking part in the study. No participants
answered ‘yes’ to any of the questions in the PAR-Q+.

Procedures

The current study consisted of three sessions,
familiarization, baseline, and intervention, over a
five-to-six-day period. The five-to-six-day period was
to account for the 24-48-hour recovery time between
sessions, with each session occurring at the same time
of day for each participant across all three sessions
(Barwood et al., 2015). The familiarization and baseline
sessions were implemented to account for any potential
learning effects, or neural adaptations, that might have
occurred. A learning effect may ensue after initially
performing a task, in which performance of the task may
increase when performed a second time (Gabriel et al.,
2006). This was an attempt to reduce the possibility of
performance increases inadvertently being attributed to
the self-talk manipulation. For each session, participants
were taken through a dynamic warm-up followed by a
demonstration and explanation of the OHS. Participants
then performed five repetitions of the OHS to show they
were warmed up and could safely complete the OHS.
If a participant was unable to perform the OHS, that
participant was excluded from the study. Participants
were given ‘do your best’ instructions for each session
to encourage participants to give their maximal effort
(Theodorakis et al., 2000).

Participants started the familiarization session by
completing the informed consent, PAR-Q+, and MS-Q.
They were then guided through a dynamic warm-up
and OHS demonstration, after which they completed
the concurrent training task for the first time.
Specifically, participants engaged in the concurrent
training sequence (i.e., 400 m run followed by 15 OHS)
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to gain experience with the exercise sequence in its’
entirety. Once the exercise was complete, participants
were asked to walk around the 200-meter indoor track
for one lap to ‘cool down'!

The first exercise session established the
participant’s baseline. Similar to the familiarization
session, participants were taken through the dynamic
warm-up and OHS demonstration. After completing
the warm-up and demonstration participants
completed the concurrent training sequence for the
second time. Upon completion of the baseline session,
participants were randomly assigned into one of three
manipulation groups: (a) instructional, (b) motivational,
or (c) control. The random assignment of groups
was established using a random number generator
(Google). Each group was assigned a number: control
= 1, instructional ST = 2, and motivational ST = 3.
Whichever number was selected by the program was
the group each participant was assigned to. The group
assignment was unknown to the participants until they
arrived for the intervention session.

In the intervention session, participants were
instructed to execute their assigned self-talk
manipulation. Participants assigned to the instructional
and motivational groups began the intervention
session with a meeting about self-talk (e.g., what it is
and how to use it). Each intervention group was given
a definition and examples of self-talk cues specific to
their manipulation and were asked to reflect on their
organic self-talk cues they may use during their normal
exercise routines. Participants were then given the
option to choose one of the cues presented to them
or use a self-talk cue they normally use if it coincided
with their group assignment (Blanchfield et al., 2014;
Hardy, 2006). The manipulation groups were instructed
to overtly say their self-talk cue prior to beginning their
15 OHS repetitions for all five sets of 15 repetitions
(Hatzigeorgiadis et al., 2004; Ming & Martin, 1996;
Theodorakis et al., 2000). Specifically, after completing
the 400-meter run, participants would approach
the 6-lb. bar, say their cue word, and perform the 15
OHS repetitions. Requiring participants to say their
cue word out loud enabled the researchers to assess
if the participants remembered the self-talk cue and
provided a manipulation check. The participant recited
the self-talk instructions at the beginning of the OHS
because the researchers could ensure this was done.
The control group was given no self-talk manipulation
and was simply instructed to complete the concurrent
training exercise sequence a third time.

Self-Talk Manipulation

The motivational and instructional cue word
examples presented to participants were derived
from Theodorakis et al. (2000). The motivational cues
included “you can do it,” “hang in there,” “strong,” and
“get tough” (Theodorakis et al., 2000). The instructional
cues included “elbow straight,” “reach,” “stay low,” and
“move your feet.” Participants were presented with the
cues with respect to their manipulation group, that is,
the instructional group received instructional cue words
and the motivational group received motivational cue
words. After being presented with their respective cues,
the manipulation group participants were allowed to
choose which cues they were most comfortable using.
It has been suggested that allowing the freedom of cue
word choice may increase participants’ self-determined
motivation to use self-talk (Hardy, 2006). The control
group received no self-talk cues, or instruction.

After being introduced to their respective
intervention, participants completed the dynamic
warm-up and OHS demonstration. Participants then
performed the concurrent training sequence for the
third time. After completing the concurrent training
sequence each participant was informed about the
nature of the study. Each manipulation group received
the self-talk information from the other manipulation
group, and the control group was given the self-talk
information from both manipulation groups. The self-
talk information acted as a primer for the participants,
ensuring they were aware of the types and functions
of self-talk so they could accurately complete the
guestionnaire. The participants then filled out the
PEST-Q and the STU-Q and were asked if they had
any additional questions. The STU-Q was given after
the intervention to ensure the control participants
were naive to the purpose of the study and that the
intervention groups were not thinking of other types
of self-talk.

Data Analysis

Each dependent variable (total exercise time and
overhead squat performance) was analyzed using
separate 3 (group) x 2 (session) mixed factors repeated
measures ANOVAs. The groups served as the between-
subjects factor while session was the within-subjects
factor. For all analyses, alpha was set to .05. The PEST-Q
and STU-Q provided descriptive information of the self-
talk participants used during the intervention and the
self-talk participants used during their regular fitness
routines, respectively.
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Results

Exercise Time

Changes in overall exercise time are presented in
Figure 1. Mean exercise time differed between baseline
(M = 853.13 sec, SD = 150.31), and intervention (M =
832.45 sec, SD = 144.31). The 3 x 2 (Group x Session)
repeated measures ANOVA revealed no significant
main effect of session, F (1, 26) = 3.967, p = 0.057,
n; = 0.132” . Similarly, there was no main effect of
condition, F (2, 26) = 2.531, p = 0.099, r]§ = 0.163 or
significant group by session interaction, F (2, 26) = 0.758,
p=0.479, n'f: 0.055” .

Overhead Squat

Changes in OHS mechanical scores are presented in
Figure 2. Mean OHS scores slightly differed between
baseline (M = 24.57, SD = 3.67) and intervention

Figure 1. ANOVA Output for Overall Exercise Time
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Figure 2. ANOVA Output for OHS Mechanical Score

28

«++ @<+ Control

N
~

= de= |ST

N
o

il MST

NONN
w & O«

Mechanical Score

N
N

N
i

N
o

Session 1 Session 2

Exercise Session

Note. This figure shows changes in mechanical score
from baseline to intervention sessions.

24 Journal for Advancing Sport Psychology in Research

(M=24.82,5D=3.37), however,the 3x 2 (Group x Session)
repeated measures ANOVA revealed no significant main
effect of session, F (1, 26) = 1.066, p = 0.311, n§= 0.039.
Likewise, there was no significant main effect of group
F (2, 26) = 1.880, p = 0.173, an = 0.126. The ANOVA
did reveal a significant group by session interaction
F(2,26)=4.025,p=0.03, n§= 0.236. Pairwise comparisons
revealed the interaction was between the instructional
self-talk and control groups. The control group’s
OHS score statistically insignificantly decreased from
baseline tointervention, p=0.216, while the instructional
self-talk group’s OHS score statistically significantly
increased from baseline to intervention, p = 0.012.

Descriptive Findings

Reported participant self-talk use is presented in
Table 1. Responses from the PEST-Q indicated that four
of the twenty participants who were assigned to a self-
talk cue indicated that saying the cues out loud was
awkward. Five indicated the cues provided a reminder
to focus on the task. Specific to the ten instructional
self-talk participants, four reported engaging in
motivational self-talk during the running portion of the
exercise routine. Three indicated the cues were helpful
with maintaining proper OHS form, with one claiming
to feel more balanced during the OHS portion, and one
reporting the self-talk cue did not help. Specific to the
ten motivational self-talk participants, two claimed the
cue was a good distraction from fatigue. Two reported
using the cue more frequently near the end of the
exercise session to avoid walking, another two claimed
the cue was a good reminder for the task, one reported
having better control over their breathing, and another
individual indicated to have a burst of energy during the
run after using the cue. One reported the cues provided
were better than the cues they normally used. Regarding
the control group participants, nine of the ten reported
using self-talk during the manipulation despite not
receiving any instructions to do so. Of those nine, seven
reported specifically using motivational self-talk, with
two of the nine using both motivational and instructional
self-talk.?

According to the STU-Q, participants self-reported
engaging in moderate levels of exercise from two
to seven days per week (M = 4.4, SD = 1.3). To assess
participants’ organic self-talk during their regular exercise
routines, they were asked to rate how frequently they
used self-talk during exercise using a seven-point Likert
Scale (1 = never and 7 = every time). No differentiation
between self-talk types was made here so, theoretically,
participants could organically be using strategic self-
talk that serves either an instructional or motivational
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Table 1. Reported Participant Self-Talk Use (PEST-Q)

Self-Talk Feedback

Frequency

General Feedback
Saying the cues felt Awkward
Cues provided a good reminder of the task
Cues were better than their normal cues
Instructional self-talk participants
Used motivational self-talk on the run
Cues were helpful in maintaining OHS form
Felt more balanced during the OHS
Cues did not help
Motivational self-talk participants

Cues were a good distraction from fatigue

Used the cue more frequently near the end of the session to avoid walking

Experienced better control of breathing

Experienced a burst of energy after using the cue
Control participants

Used self-talk during the intervention

Used solely motivational self-talk

Used instructional and Motivational self-talk

[

e Y~

= P NN

Note. This figure shows changes in mechanical score from baseline to intervention sessions.

function. The results indicated that participants used
self-talk frequently during their regular exercise routines
(M = 5.3, SD = 1.4). Additionally, all thirty participants
in the study reported using organic self-talk during
their regular fitness routines. Twenty-three participants
reported using exclusively motivational self-talk, while
seven reported using both motivational and instructional
self-talk. The motivational self-talk reported centered
around motivation to exercise (e.g., “get off the couch”),
to maintain effort during exercise (e.g., “keep pushing”),
and to finish an exercise routine (e.g., “almost there,”
“only 5 reps left”). The instructional self-talk reported was
to maintain proper form (e.g., “keep weight balanced”),
to ensure proper breathing was maintained (e.g., “keep
breathing”), and to keep anxiety levels consistent (e.g.,
“I've been here before”) see Footnote 1.

Discussion

The current research examined the effects of
instructional and motivational cue words on a concurrent
training task requiring participants to run a 400-meter

distance and perform 15 overhead squats (OHS) for
5 rounds. Individuals had a maximum time limit of
20-minutes to complete the entire exercise routine and
were randomly separated into either a motivational
self-talk group, instructional self-talk group, or control
group. Performance for both the mechanical score for
OHS and total exercise time was collected during two
exercise sessions (i.e., a baseline and intervention). It
was hypothesized that strategic self-talk would have a
positive effect on the concurrent training exercise routine
in comparison to a control group based on Theodorakis et
al. (2000) matching hypothesis. Specifically, motivational
cue words would be more effective on overall exercise
time through increasing effort to complete the task and
instructional cue words would be more beneficial for the
precision motor task through a directed attentional focus
on the correct mechanical aspects of the movement.

The present results provided minimal support for
the investigation’s hypothesis. Specifically, a significant
group-by-session interaction for OHS was revealed, with
the instructional self-talk group improving from baseline
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to intervention, while participants in the control group
did not demonstrate significant changes in performance.
Additionally, the results provide minimal support for one
aspect of the matching hypothesis, that instructional
cue words benefit tasks requiring precision movements
(Hatzigeorgiadis et al., 2004; Hatzigeorgiadis et al., 2011;
Theodorakis et al., 2000). Based on the current findings
it is possible that the instructional cue words in the
present study directed participants’ attentional focus to
the most salient aspect of the movement for completing
the OHS and thus improved their performance. This
interpretation would be consistent with other findings
which have demonstrated that instructional cue words
enhanced the execution of movements such as free-
throw shooting, badminton serving, soccer passing,
water polo throwing, tennis forehand groundstrokes, and
tennis forehand cross-court shots (Boroujeni & Shahbazi,
2011; Boroujeni et al., 2014; Hatzigeorgiadis et al., 2004;
Hatzigeorgiadis et al., 2011; Kolovelonis et al., 2011,
Latinjak et al., 2011; Latinjak et al., 2010; Theodorakis et
al., 2001; Theodorakis et al., 2000). Overall, the current
findings indicate that instructional cue words may be
effective for aspects of the concurrent training exercise
that involve precision. The current finding contributes to
prior research by demonstrating this effect using a novel
task involving motor precision and accuracy.

The other half of the matching hypothesis (Theodorakis
et al., 2000) suggests that motivational cue words are
effective for motor tasks requiring endurance, strength,
and power. Based on this hypothesis it was anticipated
that the motivational self-talk group would demonstrate
superior total exercise time compared to the other
two groups. This hypothesis was put forward based
on the belief that motivational cue words increase
an individual’s confidence and effort to complete a
task. However, the current experiment failed to find a
significant effect for the motivational self-talk group on
overall exercise time when compared to the instructional
self-talk or control group. This result differs from
previous interventions where motivational cue words
have demonstrated benefits to power and endurance
tasks (Blanchfield et al., 2014; Hamilton et al., 2007;
Hatzigeorgiadis et al., 2018; Tod et al., 2009; Wallace
et al., 2017). One potential explanation for the lack of
motivational self-talk effectiveness is the emergence
of organic self-talk. The descriptive results from the
questionnaire (PEST-Q) found that 90% of the control
group used organic self-talk during their performance
despite receiving no instructions to do so. Seven control
participants specifically used organic self-talk that

26 Journal for Advancing Sport Psychology in Research

served motivational functions while two used organic
self-talk that served both motivational and instructional
functions. These results indicate that participants may
use organic self-talk for various functions during the
concurrent training exercise. Overall, current result of
motivational cue words did not support the matching
hypothesis that motivational self-talk benefits tasks
involving endurance, strength, and power (Theodorakis
et al., 2000).

Similarly, the instructional cue words had no
significant effect on overall exercise time compared
to the motivational self-talk and control groups. This
finding is consistent with the matching hypothesis,
with the prediction being that instructional self-talk
is more effective than motivational self-talk for motor
tasks involving precision and accuracy (Theodorakis
et al., 2000). Despite this consistency, the lack of
instructional self-talk effectiveness on overall exercise
time differs from a prior meta-analysis and literature
review research suggesting that both instructional
and motivational cue words improved performance in
gross motor tasks (Hatzigeorgiadis et al., 2011; Tod et
al.,, 2011). One explanation for the lack of instructional
self-talk effectiveness may also be due to the emergence
of organic self-talk, as some individuals that were
assigned a strategic self-talk intervention used organic
self-talk during the intervention. Specifically, 40% of the
instructional self-talk group reported using organic self-
talk that served a motivational function while running
(see Table 1). This finding indicates that although
participants in the instructional self-talk groups were
strategically assigned cues, they used organic self-talk
that served motivational functions during concurrent
training exercise. In addition, all participants reported
using organic self-talk in their regular fitness routines
which may account for participants spontaneous use
of self-talk. Based on this interpretation, it is possible
that the control participants spontaneously engaged
in organic self-talk without instruction because they
organically use goal-directed self-talk during exercise
already as part of their fitness routine. It is also possible
that participants in the motivational and instructional
self-talk groups may have reverted to using organic self-
talk because of personal preference. Additionally, it is
plausible that during intense aerobic exercise or states
of fatigue, an individual will revert to the organic self-talk
they are comfortable using in their daily exercise routine.

Based on the descriptive findings, one suggestion
might be to eliminate organic self-talk in the control
group altogether. However, we suggest a more
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appropriate course of action might be allowing a group
to choose between instructional and motivational
self-talk cue words for concurrent training tasks. This
manipulation would be in-line with the motor learning
literature on self-control (Chiviacowsky, 2014) and may
serve as a way to investigate organic self-talk based on
participant cue selection. There is also the finding of
organic self-talk appearing within the strategic self-talk
intervention. The emergence of organic self-talk is
important to consider not only when interpreting the
results of the current study, but also when developing
future self-talk interventions. It is possible that
organic self-talk can override strategic self-talk during
motor task performance, potentially undermining a
strategic self-talk intervention. One suggestion might
be to include some form of manipulation check in
future strategic self-talk interventions (e.g., follow up
questionnaire) to better understand why organic self-
talk use occurs during strategic self-talk interventions
where participants are instructed to use one cue and
instead use another.

Another potential explanation for the lack of self-
talk effectiveness on exercise time is that participants
were only instructed to use their strategic self-talk cue
prior to performing the OHS movement. The current
strategic self-talk intervention was not systematically
implemented during the 400-meter run and given the
guestionnaire data (PEST-Q) we can speculate that the
organic self-talk that served a motivational function
was used during the run. It is possible that the strategic
self-talk manipulations did not affect the run since there
were no strategic self-talk cues specifically for the run.
However, various strategic self-talk cues may be needed
as the cues may change from one task to the next
during concurrent training exercise. One suggestion is to
provide strategic self-talk cues specific to each portion
of a concurrent training task and require participants
to say these cues out loud during task completion.
Implementing these procedures may provide a
clearer indication of how strategic self-talk influences
concurrent training exercise performance.

One limitation of the current experiment was that the
strategic self-talk manipulation was only applied prior
to performance of the OHS portion of the concurrent
training sequence. Implementing different strategic
self-talk cue words for each portion of the concurrent
training sequence might provide a clearer indication
of how strategic self-talk impacts concurrent training
exercise. Another limitation was the intervention took
place over a one-week period (i.e., 5— 7 days). It may be

of benefit to have an intervention period over several
weeks with the addition of a multiple baseline design
where participants perform the exercise protocol over
several days to establish a clear baseline. This would
better control for potential performance and learning
effects. This suggested methodological change may
allow the self-talk manipulation to be implemented at
a point where performance of the concurrent training
task has plateaued, potentially enabling greater benefits
of strategic self-talk to be observed. Future researchers
should consider addressing these limitations in strategic
self-talk experiments.

Taken together, the results suggest that instructional
cue words benefit the precision portions of concurrent
training, and motivational cue words may not benefit the
endurance portions of concurrent training. However, the
current study did not implement motivational cue words
during the running portion of concurrent exercise, thus
the potential effects of motivational cue words during
the endurance portions of concurrent training are
still unknown. Given the interplay observed between
organic and strategic self-talk during the concurrent
training routine, future research should examine the
effects of strategic self-talk during concurrent training.
The results provide minimal support for the matching
hypothesis (Theodorakis et al., 2000), however, future
research is needed to further explore the interaction
between strategic self-talk and concurrent training.
Given that participants appeared to have preferred
organic self-talk during strenuous exercise, it would
be important for future research to implement control
protocols to ensure that assigned strategic self-talk cues
are used consistently throughout their performance.

Footnote

11t should be noted that the self-talk descriptive
frequency results will not add up to the exact number
of participants in each group (i.e., 10), or the exact
number of manipulation participants (i.e., 20). This is
because some participants fall into multiple categories
of responses, while some gave little information.
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