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history effect may have been even more threatening had the duration of the experiment
been longer, such as over the course of a few months, thus “providing opportunity for
other events to occur besides the experimental treatment” (Gall et al., p. 370). In essence,
the history effect was minimized by the short duration of the experiment. Additionally, to
control performance differences that might have resulted from time of study session, I
began all research sessions between 8:00 AM and 4:30 PM — hours of daylight. This was

also done so outdoor temperature, an external variable, would be similar for all groups.

Maturation

Failure to randomly assign participants to their respective groups poses a
maturation threat as unaccounted differences between and within groups can produce
results that may not be attributable to the treatment. In a study of longer duration
“physical or psychological changes in the research participants are likely to occur,” (p.
370) but in a 2-hour, one-session study, such changes were less probable. The maturation

effect may have been reduced by the short duration of the study.

Testing

The pretest and posttest were identical, thus presenting a potential testing threat.
“If the two tests are similar, students might show an improvement simply as an effect of
their experience with the pretest” (p. 370). The pretest and posttest were developed by
Van Schaack (2006), where he stated “time allocated for testing and study was identical

in both conditions” (p. 81) as was the case in this study. To verify that this effect did not
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occur, | ran an independent samples t test to determine if there were differences. As a
result, the mean pretest and posttest scores for both groups were statistically insignificant,
demonstrating the testing effect likely did not occur.
Had 100% random assignment been achieved, there may have been less (or
possibly more) variance between groups’ pretest scores, but because the differences
between participants were not accounted for by randomizing their group assignment, the

methodology does pose a testing threat.

Instrumentation

“A learning gain might be observed from pretest to posttest because the nature of
the measuring instrument has changed” (Gall et al., p. 370). Two primary measures
existed in this study: the comparison between groups’ posttest performance, and their
time-on-task. With regard to the performance measurement there was no change in the
instrument, or nature of the instrument because the pretest and posttest were identical,
thus the instrumentation threat was curtailed.

Although complete random assignment was not achieved, it was shown that there
were no statistically significant differences on the pretest. Perhaps randomization would
have resulted in significant differences between groups on the posttest.

It is possible that bias may have entered the equation when I corrected the pretests
and posttests. Two of the three sections were somewhat subjective because participants
were required to write the names of the African countries in question. I decided that in

order for participants to receive the full point on a given question (no half points were
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awarded) they had to at least spell the country’s name phonetically and include the
correct number of syllables. For example, if Cameroon was incorrectly spelled
Camaroon, the full point was awarded, but if it had been spelled Camroon, it was marked
as incorrect because of the missing e and consequent syllable.

The names of some countries such as Democratic Republic of Congo and Central
African Republic contained multiple words; thus, for a full point, all words in multiple-
worded countries had to be included and in the correct order. For example, some
participants wrote Democratic Republican Congo and therefore did not receive the full
mark. Others wrote Central Republic of Africa and also did not receive the full mark. I
was very strict with these requirements so as to maintain the consistency of the
measurement instrument and minimize any instrumentation effects that might have
occurred.

There were two time-on-task measurements, both of which were subjective. The
first was participant self-report of time-on-task. Every 8 minutes participants were
required to report the number of minutes and seconds they were directly engaged in the
task. Although these were estimates, the nature of the recording instrument was kept
constant throughout the study for both groups. There were a few occasions when I missed
stopping the participants at exactly 8 minutes but this resulted in only a 2 or 3 second
time increase which, out of 8 minutes may have had an effect but hardly one large
enough to influence whether or not the time-on-task of the groups was statistically

significant.
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The second time-on-task measurement was the observational data I coded and
analyzed on video, recorded by the iSight cameras and QuickTime Broadcaster software.
Regarding observational instrumentation, “observers who assess teachers or students
before and after an experimental treatment might be disposed to give more favorable
ratings the second time, simply because they expect—consciously or subconsciously—a
change to have occurred” (Gall et al., 2003, p. 370-71). As noted previously, I
endeavored to make a subjective activity (my observations) as objective as possible, so |
assigned time values to specific off-task indicators: looking away, grooming and
yawning. If participants glanced away from their computer, I marked 1 second of off-task
time. This value was extended if the glance away was for an extended duration, as timed
using a stopwatch. If participants were nodding off to sleep, or were actually sleeping, |
again used the stopwatch to record their off-task time. Grooming actions, which included
scratching, rubbing or picking, received an off-task time value of 3 seconds. Yawning, no
matter the extent was counted as 5 seconds of off-task time.

Even with the objectivity added to the subjectivity of the above observations, it is
still possible I was biased in my assessments. In order to control for this, I alternated my
observations of participants so a group of five to ten controls were observed, then five to
ten treatments. There were numerous times that I did not even know what group I was
observing because observation and coding was so demanding that I had to be centrally
engaged in the task itself. As a side note, my observation task could be a study in and of

itself—researcher engagement while observing the engagement of participants.
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Overall, I made every effort to accurately and fairly observe and report time-on-
task for both control and treatment participants. I agree it was likely bias entered the
equation, but I endeavored to control this threat by creating a check and balance scenario
between what the participants estimated as their time-on-task and what I observed on

their respective video recordings.

Statistical Regression

While almost any experiment that involves testing and retesting is threatened by
the statistical regression effect, such a threat was minimized by random assignment to
treatment and control groups so that if it did occur, the effect was distributed evenly
across both groups. It can also be shown that in both the pretest and posttest, the
treatment group outperformed the control group. Statistical regression would have
manifested itself if the treatment group had both outperformed the control group on the
pretest and then equally or underperformed on the posttest. While random assignment
was not possible with every single participant, posttest scores indicate statistical

regression did not likely occur.

Differential Selection

The differential selection effect occurs when researchers fail to randomly assign
participants to treatment and control groups. Gall and colleagues (2003) stated random
assignment ““is the best safeguard against differential selection” (p. 371). Again, due

primarily to scheduling conflicts, not all participants were able to attend a session in the
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group to which they were originally assigned. I decided, because of the statistical power a
larger N would garner, that I would achieve the N of 60 or more participants I had
committed to in my proposal, whether or not I could realize 100% random assignment. I
resolved the larger N that was not 100% randomly assigned was more important than an
N of 30 or 40 who were strictly assigned to groups. Doing so may have influenced the
outcome to some extent, but the statistics in the Results section seem to indicate

otherwise.

Experimental Mortality

Also known as attrition, experimental mortality occurs when, for various reasons,
participants are lost from, or drop out of the study. “Attrition might result from such
extraneous factors as illness, participants’ resentment about being in what they perceive
as the less desirable treatment condition, or their perception that the experiment is too
demanding or threatening” (Gall et al., 2003, p. 372).

Treatments for both groups were perceivably “equally desirable” (Gall et al.,
2003, p. 372) because there was little or no reason for participants in either group to
know or think otherwise. The study consisted of a single 2-hour session, where control
and treatment participants never interacted during its course. While it’s possible a
participant from the treatment group had a classmate in the control group, participants
were instructed during the debriefing not to share any details of the experiment for at
least three weeks. The experiment was conducted over 5.5 weeks but I minimized the

mortality threat by recruiting subjects from nine classes taught by eight different
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instructors. Also, the likelihood that participants even knew that others in their class
would participate was low because the screening instruments, whether they had been
completed or left blank, were passed to respective instructors, leaving potential
participants not knowing who had agreed to volunteer.

The short duration of the experiment also aided in minimizing attrition.
Participants were less likely to drop out of a one-time experiment than they might have
been if the study were conducted over multiple sessions. This was a conscious decision I
made beforehand, that if participants were going to receive extra credit as compensation
rather than cash, the session should be as simple as possible and the time commitment
required of participants kept to a minimum.

Overall, of 66 participants who began their respective research sessions, only one
dropped out during the study because of illness. About 5 minutes into the learning
session, | asked the participant if he could turn his baseball cap to the side or take it off
because I was concerned the brim of the hat would obstruct the view of the iSight
camera. He complied without incident and then told me he was not feeling well. He said
something to the effect of, “I feel like I’'m going to throw up, and if I need to, can I leave
the room?” I told him, “Yes, of course you can leave the room.”

When I returned to the administrator’s desk, I immediately realized the potential
risk of the situation. Not only was a participant not feeling well during one of my study
sessions, but if he threw up in the lab, the stench of his vomit could potentially influence
the other participants in the room, as well as those who would be attending the sessions in

the coming days. I placed a garbage can directly outside the door of the lab and told the
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participant if he needed to throw up, there was a place to do so right outside the door.
Within about 5 minutes, he quickly stood up, exited the room and vomited in the trash
container I had provided. Luckily, no further matter was spilled inside the lab or on the
carpet surrounding the garbage can outside the room. I gathered his belongings and took
them to him.

Fearing that the peppermint aroma had caused him to throw up, I asked how long
he had been sick to which he replied he had already been throwing up the night before.
After he left the session, I moved the garbage can to the other side of the building, tied
the garbage bag and placed it inside another garbage can so the odor was undetectable
near the laboratory.

Initially I was going to schedule the sick participant to come in for another session
a few days later, but realizing he had already taken the pretest and about 10 minutes of
the FACTOR e-Learning, I contacted him, thanked him for attending and informed him
he would receive the agreed-upon extra credit. None of his test scores or time-on-task

reports were included in the sample I used for the statistical analyses, thus resulting in

N = 65 rather than N = 66.

Selection-Maturation Interaction

This effect occurs when “maturation is the specific confounding variable” (Gall et
al., 2003, p. 372) because participants in one group are older than those in another group.
Similar to differential selection, this was minimized by my efforts to randomly assign as

many of the control and treatment participants as possible. Unfortunately, the two oldest
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participants (44 and 45 years old) were part of the control group. Examining their age
before assigning to groups was not a method I used. It happens that in this sample of the
population, the two oldest participants (who were both outliers in age) were assigned to
the control group. One was automatically designated because of a health condition; the

other had been randomly assigned.

Experimental Treatment Diffusion

This threat is one of the reasons attrition occurs and was addressed under the
heading, Experimental Mortality. “If the treatment condition is perceived as highly
desirable relative to the control condition, members of the control group may seek access
to the treatment condition. Experimental treatment diffusion is especially likely if the
experimental and control participants are in close proximity to each other during the
experiment” (Gall et al., 2003, p. 372). This threat did not likely impact the study because
subjects in each group participated at different times during the day, and in many cases,

on different days, thus making proximity nearly impossible.

Compensatory Rivalry by the Control Group

This effect exists when the “control group participants perform beyond their usual
level because they perceive that they are in competition with the experimental group”
(Gall et al., 2003, p. 373). To alleviate such an effect, participants did not know what
group they were in until the debriefing. They may have seen the scent diffuser in the

corner of the lab but this should not have caused controls to believe they were
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competing—they did not know the purpose of the study. Additionally, the scent diffuser
was present in both conditions creating a situation of equality in the learning environment

of both groups.

Compensatory Equalization of Treatments

All participants from both groups received either extra credit from their
instructors for participating, or in the case of the intact class, volunteered to participate as
an optional activity, which took place during class time. The other option provided to the
in-tact class was to attend class in Room 280 (the participants’ regular classroom) and to
spend time learning to use PowerPoint as set forth by the instructor. This was the only
case where extra credit was not offered, but instead, the option to participate or not
during class time.

Because none of the participants were compensated monetarily, but with extra
credit or another option, an environment was created where posttest performance and
time-on-task could be measured as a result of the differences in treatment. It is possible
that some instructors offered more or less extra credit than that of others, and I decided to
allow that potential risk to enter with respect to achieving a larger N. As such, some
participants may have felt they were receiving too much or too little extra credit for their
time, possibly influencing results. Also, during the break, participants may have told one
another how much extra credit their instructors were offering, thus creating a situation of

disappointment or excitement for some, which also may have influenced results. During
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the study, I did not hear comments from any participant in public or in private regarding a

lack or abundance of extra credit offered by their instructor.

Resentful Demoralization of the Control Group

“A control group can become discouraged if it perceives that the experimental
group is receiving a desirable treatment that is being withheld from it” (Gall et al., 2003,
p. 373). Equal offerings of extra credit were offered to both controls and treatments, and
these offerings were maintained throughout the study. Because of this, an environment
was not created where “experimental treatment would appear to be better than it actually
is because the difference between the posttest scores of the experimental and control
groups was artificially increased by the demoralization of the control group” (p. 373).

Again, this threat was minimized by equal compensation to participants in both groups.

Summary of Threats to Validity

In this study, most threats to internal validity were minimized, as suggested by
Gall and colleagues (2003), by “pretesting and posttesting” (p. 274) and may have been
even further minimized had I randomly assigned all participants to their respective
groups. Because of unaccounted group differences, history, maturation, testing and
instrumentation effects may have occurred. Had there been a completely randomized
sample, testing and instrumentation effects may have been those most likely to occur.

With regard to testing, the pretest and posttest were identical, thus participants may have
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become test-wise and performed better on the posttest than the experimental treatment
suggested.

Regarding instrumentation, self-reported and observed time-on-task were
subjective and could have been biased by participants and myself (who observed all of
the video). Such effects were minimized because these observations were made as
objective as possible by assigning values to participants’ off-task indicators. Also, these
observations did not take place during pretesting or posttesting, the periods when
expectations of performance changes were most likely to occur.

As an additional safeguard against these effects, [ used Remote Desktop, an
application that allowed me to view the screens of all 25 computers in the lab
simultaneously. I was able to see if participants were using the FACTOR software as
required by the study, or if they had opened any other applications, an action which could
minimize their actual time-on-task. There was not a single incident throughout the study
where I saw participants open or use an application other than FACTOR. Some did
inadvertently open the Widgets panel by clicking the scroll wheel of the mouse instead of
on one of the mouse’s buttons. If this were the case, they should have included these
occurrences in their own report of time-on-task.

During both the learning and review sessions, I monitored all participants’
screens, and at any 5-minute interval if I noted anyone not actively using FACTOR, I
stated to the entire group, “Please continue using the FACTOR application,” or, “If you
are finished with a lesson go back to the main menu, select a lesson and use the Learn

function just as you have been doing.” Making these statements, when necessary, at every



5-minute interval (and only then) ensured I was not giving more encouragement to

treatment subjects than to controls.
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CHAPTER VI

RESULTS

The data gathered during the course of the study was analyzed primarily using
independent samples t tests, correlation and linear regression. The following section
outlines the statistical analyses of the four major research questions and subsequent
interpretations of the data. Additionally, I include further statistical tests whereby the data
for each question is examined from various angles, such as comparisons between genders
in each group, relationships between groups at various time-on-task intervals, and
comparisons between group performance based on reported versus observed time-on-

task.

Confidence Interval

The confidence level for statistical tests was set at .05. Thus, 95 of every 100
samples were likely to fall between the lower and upper limits of confidence, or in this
case, 95% of the statistics garnered from this study were likely be on target of the
population mean (). Howell (2002) explained [ and its relation to confidence:

The parameter U is not a variable—it does not jump around from experiment to
experiment. Rather, [ is a constant and the interval is what varies from
experiment to experiment. Thus we can think of the parameter as a stake and the
experimenter, in computing confidence limits, tosses rings at it. Ninety-five
percent of the time, a ring of specified width will encircle the parameter; 5% of
the time, it will miss. A confidence statement is a statement of the probability that
the ring has been on target; it is not a statement of the probability that the target
(parameter) landed in the ring. (p. 208)
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Statistical Power Analysis

A statistical power analysis showed a sample size of 65 achieves 99% power to
detect an R-Square of .20 where there is one independent variable, performance (H.J.
Chapman, personal communication [email], January 15, 2008). For the purpose of

making conservative inferences, I lowered the power to 95%.

Calculation of Effect Size

Effect size, or the magnitude of the result, was represented in standard deviations
and according to Howell (2002, p. 205), allowed for standardization of scores. Gall and
colleagues (2003) defined effect size as “an estimate of the magnitude of a difference, a
relationship, or other effect in the population as represented by a sample” (p. 624). The
primary reason for reporting effect size is that, in layman’s terms, researchers can
compare apples to apples by use of a standard measurement. Effect size, measured in
standard deviations, is one of many standard measurements used in society such as
kilometers, dollars, calories, milliliters, touchdowns and decibels.

An effect size of .25 is interpreted as .25 standard deviations of difference
between groups. While there are various methods for calculating effect size, the formula
employed in this study is Cohen’s d as follows in Figure 17. The mean of the treatment
group (X ) is subtracted from the mean of the control group (.X>) and divided by the
square root of the pooled variation (Sp). In all cases, a web-based effect size calculator
(Becker, 2000) was used to compute Cohen’s d, and for simplicity is reported as ES.

Reporting effect size is vital to describing a study’s magnitude. A researcher who
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Figure 17. The fornpqula for calculating Cohen’s d.

reports her findings are statistically significant has only stated whether or not the null
hypothesis was rejected, not necessarily to what magnitude, certainty, or level of impact.
Effect size, however standardizes results and places them on the same playing field where
they can be examined and compared on even terms. For example, measuring the achieved
p values of Study A against those of Study B to assess the impact of a treatment will
likely not tell enough about the results even if both results are statistically significant at
the .05 confidence interval. However, if ES = .52 in Study A, and ES = .89 in Study B it
can be said that the treatment employed in Study B had a greater overall effect than that
which was used in Study A. Thus if I was examining the two studies to find out which
treatment was more convincing, even if Study A showed a lower p-value, it was Study B
that had the greater magnitude, or applicability (practical significance) to the population

under consideration.
Independent Samples t Tests

The statistics employed in this study included independent samples t tests,
correlation, and linear regression, the majority of which were t tests. Sources including
Howell (2002, p. 11) and Salkind (2000, p. 222) suggested using independent samples t

tests where differences between two or fewer independent groups are examined.
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Selection of Cases

In some instances, group sizes were diminished from the original sample (N¢ =
37; Nt= 28) due to two factors. First, the video files of a few participants became
corrupted during the encoding process and subsequently were not viewable. As a result,
time-on-task video was not available for me to observe.

Second, due to unforeseen circumstances, a participant would accidentally unplug
a machine (or a series of machines drawing power from the same source) with her or his
foot (which happened on two occasions). I would then quickly move the affected
participant(s) to a new computer, thus inadvertently decreasing the time-on-task I could
observe by video. Thus, data of the affected participants was eliminated from statistical
consideration.

I'set SPSS to select cases casewise to control for the above circumstances.
StatSoft (2007) indicated,

When casewise deletion of missing data is selected, then only cases that do not

contain any missing data for any of the variables selected for the analysis will be

included in the analysis. In the case of correlations, all correlations are calculated

by excluding cases that have missing data for any of the selected variables (all
correlations are based on the same set of data).

Research Question One

What is the effect of an ambient peppermint aroma on the amount of time
participants spend on task when they are interacting with an electronic flashcard system

that teaches factual information (Figure 18)?
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Figure 18. A representation of R1: The effect of olfactory stimulation on participant
TOT.

An independent samples t test was conducted to determine the differences
between the mean of the two groups’ time-on-task scores (an interaction between
Condition and Time-on-task). The mean time-on-task scores were derived from a total
time-on-task score (self reported time-on-task + observed time-on-task) and are shown
below in Figure 19. Note: Time-on-task is abbreviated TOT throughout this section.

Out of 48 possible minutes, the treatment group was engaged in the geography
task an average of 1.99 minutes more than the control group. An independent samples t
test (Table 2 and Table 3) indicated these results were not statistically significant.

Although the below results were not expected, they might be explained by the fact

that the maximum amount of time-on-task a participant could spend engaged in the
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Figure 19. Mean TOT differences between groups.

Table 2

Group Statistics for Influence of Condition on TOT

80

43.62

Treatment

Mean reported and observed time-on-task
by condition N Mean

Std. error
SD mean

Control 31 41.63
Treatment 25 43.62

4.48 81
2.89 .58

geography e-Learning was 48 minutes (40-minute learning session and 8-minute review

session).

From a college classroom standpoint, where many classes are 50 minutes in

length, the evidence shows in this case that a peppermint aroma may not promote

significant increases in time-on-task when participants are engaged in an e-Learning

African geography assignment of this type.
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Table 3

Results of t Test for TOT

t test for equality of means

Levene’s
test for 95% confidence

equality of interval of the

variances difference
Equal Sig. Mean Std. error
variances F Sig t df (2-tailed) difference difference  Lower Upper
Assumed 457 .037 -191 54.00 .06 -1.98 1.03 -4.06 .09
Not -2.00 51.74 .05 -1.98 .99 -3.98 .00

assumed

However, in a class session of longer duration of perhaps an hour and 15 minutes
or in a workday scenario where employees work for 2 hours before taking a 15-minute
break, the TOT mean for treatment participants may take on more meaning because the
effect size (ES =.53) shows the treatment group’s mean TOT was just over half a standard
deviation above that of the control group. The results indicate that for every 48 minutes
of African geography instruction, a peppermint aroma may yield an additional 1.99
minutes of TOT.

A line graph in Figure 20 visually represents the mean TOT of each group. Over
the course of 48 minutes (40-minute learning session and an 8-minute review session
after a 15-minute break) a general downward trend in engagement can be observed in
both conditions.

While it could be argued that TOT during the break did not fall to a score of 0

minutes for all participants, a 0 value was assigned to provide objectivity to a measure
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Figure 20. TOT of participants. Controls = Series 1, Treatments = Series 2.

that was neither requested nor recorded.

As previously noted, participants were not allowed to discuss the study with one
another, nor were they allowed to study African geography during the break. It is true
that I did not monitor participants’ behavior during the break, so it is conceivable that
some may have discussed some aspects of the study during the break or
inadvertently/purposely rehearsed some of the learned content in their minds.

The raw differences between group means are as follows in Table 4 and are
categorized by the intervals at which TOT was recorded and observed. A raw score of .9
would read “.9 more minutes of TOT for the treatment group than the control group.” For
interpretation purposes, .09 minutes is 5.4 seconds.

As noted, the largest differences in means were manifested at the 32- and 40-
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Table 4

Raw Differences Between Group Means

Mean difference between Mean difference between
TOT interval groups (minutes) groups (seconds)
1** (8 minutes) .09 5.4
2" (16 minutes) 25 14.94
3" (24 minutes) 22 13.38
4th (32 minutes) .49 29.7
5" (40 minutes) 62 37.38
Break (15 minutes)®
6" (48 minutes) 27 15.9

* TOT not reported or observed.

minute intervals. An independent samples t test showed there were not any significant
differences between the groups at the 32- and 40-minute intervals, nor any others, as
demonstrated below in Table 5 and Table 6.

It was critical to determine whether or not including two measures of TOT added
to the accuracy of the TOT assessment. I analyzed reported and observed TOT to
ascertain whether discrepancies existed between what participants perceived as being
engaged in the task and what I defined (and observed) as being engaged. An independent
samples t test showed that in both categories of time-on- task measurement (reported and
observed) the treatment group self-reported a higher level of TOT, and I recorded
treatment participants as being more engaged in the e-Learning. Table 7 and Table 8
document the results. From the non-significant data shown below, it can be noted that
treatment participants were in a condition where they may have overestimated their TOT,

or controls underestimated.



Table 5

Group Statistics for TOT Differences at Six Intervals

&4

Mean reported and observed Std. error
Minutes  TOT by condition N Mean SD mean
8 Control 31 7.49 52 .09
Treatment 25 7.58 .30 .06
16 Control 33 7.30 .80 14
Treatment 25 7.55 41 .08
24 Control 34 7.02 .94 .16
Treatment 25 7.25 .84 17
32 Control 34 6.64 1.19 .20
Treatment 25 7.13 .82 .16
40 Control 34 6.34 1.51 .26
Treatment 26 7.14 92 18
48 Control 34 6.88 .84 14
Treatment 26 7.14 .64 13

With regard to the observational data, I may have been biased in my assessments

of TOT, even though every effort was made to be fair and equitable when evaluating each

group. However, in my defense, the mean disparity between controls and treatments |

observed was .219 minutes (or 13.14 seconds) of on-task behavior, hardly a result worth

debating about levels of observational bias. With regard to the usefulness of using two

measures of TOT, the results show that both the participants and I were consistent in

assessing levels of engagement, at least to a point where a gap was not evident between

the two methods of TOT assessment.

Standardized scores were calculated for the above results. The interaction of

reported TOT X condition was ES =.39, while the interaction of observed TOT X

condition was ES = .35.



Table 6

Results of t Test for TOT Differences at Six Intervals
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t test for equality of means

Levene’s test for
equality of

95% confidence
interval of the

variances difference
Sig. Mean Std. error

Equal variances F Sig t df (2-tailed) difference difference = Lower  Upper
8 Minutes

Assumed 3.86 .055 =77 54 45 -.09 12 =32 .14

Not assumed -81 49.47 42 -.09 A1 -31 13
16 Minutes

Assumed 5.58 .022 -1.42 56 .16 -25 .18 -.60 .10

Not assumed -1.54 49.85 13 =25 .16 -.57 .08
24 Minutes

Assumed 58 45 -.94 57 .35 =22 24 -.70 25

Not assumed -96 54.87 34 =22 23 -.69 24
32 Minutes

Assumed 7.81 .00 -1.79 57 .08 -49 28 -1.05 .06

Not assumed -1.89 56.80 .06 -49 26 -1.02 .03
40 Minutes

Assumed 6.31 .02 -1.85 58 .07 -.62 34 -1.31 .05

Not assumed -1.97 55.44 .05 -.62 32 -1.26 .01
48 Minutes

Assumed 1.43 24 -1.33 58 .19 =27 .20 -.66 13

Not assumed -1.38 58.00 17 =27 .19 -.65 12

Table 7
Reported and Observed TOT Between Groups
Variable Group N Mean SD Std. error mean
Reported TOT Control 37 6.81 91 15
Treatment 28 7.12 .68 13
Observed TOT Control 31 7.10 71 13
Treatment 25 7.32 .53 A1




Table 8

Results of t Test for TOT Between Groups
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Levene’s test

t test for equality of means

95% confidence

for equality of interval of the
variances difference
Sig. Mean Std. error
Equal variances F Sig t df (2-tailed)  difference  difference =~ Lower  Upper
Reported TOT
mean
Assumed 4.40 .04 -1.52 63.00 13 -31 .20 =72 .19
Not assumed -1.58 62.99 12 -31 20 -.70 .08
Observed time-on-
task Mean
Assumed .96 33 -1.28 54.00 21 -22 17 -.56 12
Not assumed -1.31 53.80 .19 =22 17 -.55 11

To analyze the data even further, I conducted t tests to examine mean TOT

differences between females and males in the control group (Table 9 and Table 10) and

treatment group (Table 11 and Table 12), respectively.

Greater differences were manifest between treatment females and males (ES =.53)

than controls (ES =.06), but neither result was statistically significant. A side-by-side

comparison of mean TOT for each group’s females and males is shown in Figure 21.

Noting the TOT disparity between the genders across conditions, I conducted

further t tests to determine the variance between participating females and males. Table

13 and Table 14 show the comparison of TOT between females in each condition.



Table 9

TOT Differences Between Controls

Std. error
Measure Control N Mean SD mean
Total reported Females 20 83.45 8.57 1.92
and observed
TOT
Males 11 82.90 10.7 3.04
Table 10

Results of t Test for Controls’ Reported and Observed TOT
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t test for equality of means

Levene’s
test for 95% confidence
equality of interval of the
variances difference
Equal Sig. Mean Std. error
variances F Sig t df (2-tailed) difference difference Lower Upper
Assumed .65 43 .16 29.00 .87 .56 3.42 -6.44 7.56
Not .16 18.05 .88 .56 3.59 -6.99 8.10
assumed
Table 11
TOT Differences Between Treatments
Std. error
Measure Treatment N Mean SD mean
Total reported Females 11 88.85 2.96 .89
and observed
TOT
Males 14 85.96 7.15 1.91




Table 12
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Results of t Test for Treatments’ Reported and Observed TOT

t test for equality of means

Levene’s
test for 95% confidence
equality of interval of the
variances difference
Equal Sig. Mean Std. error
variances F Sig t df (2-tailed) difference difference Lower Upper
Assumed 7.7 .01 1.25 23.00 22 2.88 2.31 -1.88 7.65
Not 1.37 18.17 .19 2.88 2.11 -1.54 7.31
assumed
44.42
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Figure 21. Mean TOT (in minutes) by condition and sex.
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Table 13

Comparison of TOT Between Females

Std. error
Measure Group N Mean SD mean
Mean reported Control 20 41.73 4.28 .96
and observed
TOT
Treatment 11 44.42 1.48 45
Table 14

Results of t Test for Females’ Reported and Observed TOT

t test for equality of means

Levene’s
test for 95% confidence

equality of interval of the

variances difference
Equal Sig. Mean Std. error
variances F Sig t df (2-tailed) difference difference  Lower Upper
Assumed 5.7 .02 -2.01 29.00 .054 2.7 1.34 -5.44 .05
Not -2.55 25.84 .017 2.7 1.06 -4.90 -.52

assumed

The obtained p =.054 (Table 13 and Table 14) was not statistically significant so I
calculated an effect size to determine the overall effect of the treatment on participating
females. An effect size of d =.84 was achieved meaning the TOT of treatment females
was .84 standard deviations above that of control females. This result supported Dember
et al. (1995) in that performance of treatment females can be aided most by a pleasant
aroma. In this instance, treatment females achieved higher levels of TOT than did control

females.
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The same t test was performed for control and treatment males and produced the

following outcomes in Table 15 and Table 16. It appears that receiving the peppermint

aroma treatment had a greater effect between control and treatment females (ES =.84)

than it did males (ES =.35). The TOT differences between control males and treatment

males were insignificant, while the resulting ES achieved between control and treatment

females was more than double at ES =.84.

Table 15

Comparison of TOT Between Males

Std. error
Measure Group N Mean SD mean
Mean reported Control 11 41.45 5.04 1.52
and observed
TOT
Treatment 14 42.98 3.58 .96
Table 16

Results of t Test for Males’ Reported and Observed TOT

t test for equality of means

Levene’s
test for 95% confidence

equality of interval of the

variances difference
Equal Sig. Mean Std. error
variances F Sig t df (2-tailed) difference difference  Lower Upper
Assumed 1.56 .23 -.89 23.00 381 -1.53 1.72 -5.11 2.03
Not -8.56 17.39 404 -1.54 1.79 -5.32 2.24

assumed
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I also wanted to find out if there were variations in participants’ reporting of their

own levels of engagement during the session. An independent samples t test was
conducted that examined the level of self-reported TOT between controls and treatments.
The results, outlined in Table 17 and Table 18, showed the control group to have a lower
mean (6.8) of self-reported TOT minutes than the treatment group (7.12), but again, not a

statistically significant difference (ES =.39).

Table 17

Self-reported TOT of All Participants

Std. error
Measure Group N Mean SD mean
Self-reported Control 37 6.81 91 15
TOT Mean
Treatment 28 7.12 .68 13
Table 18

Results of t Test for Self-reported TOT of All Participants

t test for equality of means

Levene’s
test for 95% confidence

equality of interval of the

variances difference
Equal Sig. Mean Std. error
variances F Sig t df (2-tailed) difference difference  Lower Upper
Assumed 444 .04 -1.51 63.00 134 -31 .20 =72 .09
Not -1.58  62.99 119 -31 19 -.70 .08

assumed
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I also wanted to compare the levels of TOT I observed from participants’
QuickTime Broadcaster video. An independent samples t test (shown in Table 19 and
Table 20) resulted in ES =.35.

The respective effect sizes of .39 and .35 for reported and observed TOT were
moderate in strength and varied only by .04 standard deviations. This might indicate that
researchers who have employed (or are considering employing) only one of the two
methods for assessing TOT have likely gathered data that is accurate and relevant to their

research questions.

Table 19

Observed TOT of All Participants

Std. error
Measure Group N Mean SD mean
Observed TOT Control 31 7.10 71 13
Mean
Treatment 25 7.32 .53 11
Table 20

Results of t Test for Observed TOT of All Participants

t test for equality of means

Levene’s
test for 95% confidence

equality of interval of the

variances difference
Equal Sig. Mean Std. error
variances F Sig t df (2-tailed) difference difference  Lower Upper
Assumed .96 33 -1.28 54.00 21 -21 17 -.56 12
Not -1.32 53.79 .19 =22 17 -.55 A1

assumed
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I parsed out the learning and review sessions to see if the groups differed in their mean

TOT score during the 40-minute learning session (Table 21 and Table 22) or the 8-minute

review session that came after the break (Table 23 and Table 24). Again, no differences

were found for either comparison. For the results in Table 21 and Table 22, ES =.39,

which demonstrated that condition had only moderate effect on TOT during the 40-

minute learning session.

Table 21

TOT Differences During Learning Session

Measure Group N Mean SD Std. error mean
Mean reported and observed TOT: Control 37 6.83 .99 .16
learning session

Treatment 28 7.17 .73 .14

Table 22

Results of t Test for TOT Differences During Learning Session

t test for equality of means

Levene’s
test for 95% confidence

equality of interval of the

variances difference
Equal Sig. Mean Std. error
variances F Sig t df (2-tailed) difference difference  Lower Upper
Assumed 391 .05 -1.51 63.00 .14 -.34 22 -.78 11
Not -1.57  62.96 12 -.34 21 -.76 .09

assumed
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I anticipated that, because there was little variance in the mean differences in
Table 23 and Table 24, the effect size would likely be weak, which was the case (ES
=.16). This was not surprising, due to the fact that Reported TOT 6 consisted only of an
8-minute review session that took place directly after the 15-minute break. The level of
mental refreshment both groups received from the break was likely long enough to put

both groups back on an equal TOT playing field.

Table 23

Reported TOT Differences During Review Session

Std. error
Measure Group N Mean SD mean
Reported Control 37 6.68 1.23 21
TOT
Treatment 28 6.88 1.17 22
Table 24

Results of t Test for Reported TOT During 8-Minute Review Session

t test for equality of means

Levene’s
test for 95% confidence

equality of interval of the

variances difference
Equal Sig. Mean Std. error
variances F Sig t df (2-tailed) difference difference  Lower Upper
Assumed .05 .83 -.62 63.00 .538 -.19 31 =79 42
Not -.62 59.61 .535 -.19 29 -.79 41

assumed




As stated in the Literature Review, TOT and attention are closely related
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concepts. As such, I wanted to know if condition had any influence on participants’ self-

report at specific time intervals of 8, 16, 24, 32, 40 and 48 minutes. The control group’s

results are as follows in Table 25 and Table 26. In Table 26, note the statistically

significant difference between control female and male reported TOT after 25 minutes

(labeled as Reported TOT 3).

The effect size for the same interval was ES =.71, indicating that between 16 and

24 minutes, control females reported their TOT to be almost 3/4 of a standard

Table 25

Differences in Controls’ Self-reported TOT

Std. error

Measure Control N Mean SD mean
Reported Females 24 7.43 a7 .16
TOT 1

Males 13 7.35 .79 22
Reported Females 24 7.10 71 13
TOT 2

Males 13 7.32 .53 A1
Reported Females 24 7.19 74 15
TOT 3

Males 13 6.41 1.37 38
Reported Females 24 6.65 1.25 .26
TOT 4

Males 13 6.05 1.83 51
Reported Females 24 6.12 1.83 37
TOT 5

Males 13 6.29 1.78 49
Reported Females 24 6.54 1.25 .25
TOT 6

Males 13 6.95 1.19 33
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Table 26

Results of t Test for Control’s Self-reported TOT

t test for equality of means

Levene’s test 95% confidence
for equality of interval of the
variances difference
Sig. Mean Std. error

Equal variances F Sig t df (2-tailed) difference  difference Lower  Upper
Reported TOT 1

Assumed .07 .79 .28 35.00 783 .07 27 -47 .62

Not assumed 28 24.06 .786 .07 27 -49 .64
Reported TOT 2

Assumed .56 46 1.00 35.00 32 .36 .36 -37 1.09

Not assumed .94 20.77 .36 .36 .38 -44 1.16
Reported TOT 3

Assumed 8.71 .00 2.28 35.00 .029 79 35 .09 1.49

Not assumed 1.92 15.85 .073 79 41 -.08 1.66
Reported TOT 4

Assumed 2.58 A2 1.16 35.00 253 .59 51 -44 1.63

Not assumed 1.04 18.24 312 .59 .57 -.61 1.78
Reported TOT 5

Assumed .00 .98 -26 35 .799 -.16 .62 -1.43 1.11

Not assumed -26 25.24 799 -.16 .62 -1.43 1.12
Reported TOT 6

Assumed 21 .65 -97 35.00 338 -41 42 -1.27 45

Not assumed -.99 25.78 334 -41 42 -1.27 45

deviation higher than that of their male counterparts. An identical test was run for the
treatment group (Table 27 and Table 28) but, unlike the control group, no significant

differences were found between females and males.
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The data indicate at “Reported TOT 3” (or after 24 minutes), that the peppermint

aroma aided treatment males by enhancing their level of engagement, hence the reason a

significant difference was not found at this same interval between treatments as it was for

controls. A visual representation of the mean TOT for all participants is provided in

Figure 22.

Table 27

Differences in Treatment’s Self-reported TOT

Measure Control N Mean SD Std. error mean
Reported Females 12 7.73 .50 .14
TOT 1 Males 16 7.49 28 .07
Reported Females 12 7.63 .39 A1
TOT 2 Males 16 7.48 .76 19
Reported Females 12 7.30 .79 23
TOT 3 Males 16 6.89 1.13 28
Reported Females 12 7.32 .58 17
TOT 4 Males 16 6.59 1.54 38
Reported Females 12 7.00 1.06 31
TOT 5 Males 16 6.55 1.57 39
Reported Females 12 6.99 1.22 35
TOT 6 Males 16 6.79 1.16 29




Table 28

Results of t Test for Treatment’s Self-reported TOT
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Levene’s test

t test for equality of means

95% confidence

for equality of interval of the
variances difference
Sig. Mean Std. error

Equal variances F Sig t df (2-tailed) difference  difference Lower  Upper
Reported TOT 1

Assumed 1.99 17 1.61  26.00 119 24 15 -.07 .55

Not assumed 1.49  16.23 154 .24 .16 -11 .58
Reported TOT 2

Assumed 42 .52 .62 26.00 .54 .15 24 -35 .64

Not assumed .67 23.69 51 15 22 -.31 .61
Reported TOT 3

Assumed 2.32 .14 1.09  26.00 287 42 .38 -37 1.20

Not assumed .14 2592 263 42 .36 -33 1.16
Reported TOT 4

Assumed 4.59 .04 1.53  26.00 137 719 47 -24 1.68

Not assumed .72 20.26 .102 72 42 -.15 1.59
Reported TOT 5

Assumed 1.27 27 .87 26.00 395 A5 .52 -.63 1.53

Not assumed 91 25.78 37 45 49 -.57 1.47
Reported TOT 6

Assumed .007 .94 43 26.00 .673 .19 45 -74 1.13

Not assumed 42 23.16 .675 .19 46 -75 1.14
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Figure 22. Reported TOT of participants.

Of interest is the similarity in trend of control and treatment males. Although the
TOT of control males descends more rapidly, the TOT of treatment males runs almost
parallel until the 32™ minute where treatment males stabilize, but control males increase
their reported TOT.

Females, on the other hand, reported less predictable levels of TOT than that of
the males. Control females’ engagement continually declined through to the end of the
learning session (40™ minute), while treatment females reports of TOT stabilized
somewhat between the 24"- and 32™-minute intervals and then declined again at the 40™

minute.
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Note in Figure 22 the range of reported engagement between control females and
males after 24 minutes, which was shown in Table 26 to be statistically significant. The
reports from both genders show declines in engagement, but the descent of the males is
much more rapid, and the difference between control females and males is at its highest
after 24 minutes of allotted learning time. As demonstrated, participants of both groups
and genders reported relatively equal levels of engagement after the break (48™ minute).
Similar to tests noted above, [ wanted to know if condition had any influence on my own
observations of TOT as gathered from participant video at specified time intervals of 8,
16, 24, 32, 40 and 48 minutes. I conducted independent samples t tests to compare gender
differences. The results for controls are shown in Table 29 and Table 30 below where
there is little variance in observed TOT except for “Observed TOT 5,” which is at the end
of the learning session where the mean difference is .86 minutes (or 51.5 seconds). None
of the observed TOT results were statistically significant.

Table 31 and Table 32 outline the observed TOT differences between the
treatment group’s females and males.

While again there were no statistically significant differences between females
and males in the aroma condition, the disparity between results is greater than those
found in the control group.

Similar to Figure 22, where the mean reported TOT was graphed by group and
gender, Figure 23 illustrates the trends of observed TOT graphed by group and gender. In
the line graph below the observed engagement of control and treatment females appears

to diverge from the first observing interval (8 minutes), where the difference is most



Table 29

Observed TOT of Controls

Std. error

Measure Control N Mean SD mean
Observed Females 20 7.52 45 .10
TOT 1

Males 11 7.52 .63 .19
Observed Females 20 7.44 .53 12
TOT 2

Males 11 7.45 .83 25
Observed Females 20 7.20 .79 18
TOT 3

Males 11 6.89 1.13 28
Observed Females 20 7.01 1.02 23
TOT 4

Males 11 6.66 1.45 44
Observed Females 20 6.21 1.68 37
TOT 5

Males 11 7.07 1.24 37
Observed Females 20 7.07 .88 .19
TOT 6

Males 11 7.23 .79 24

101
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Table 30

Results of t Test for Observed TOT of Controls

t test for equality of means

Levene’s test 95% confidence
for equality of interval of the
variances difference
Sig. Mean Std. error
Equal variances F Sig t df (2-tailed) difference  difference Lower  Upper
Observed TOT 1
Assumed 37 .55 .01 29.00 .989 .00 .19 -39 40
Not assumed .01 15.76 .99 .00 22 -.46 46
Observed TOT 2
Assumed .55 46 -.07  29.00 .946 -.02 24 -52 A48
Not assumed -.06 14.49 .953 -.02 .28 -.61 .58
Observed TOT 3
Assumed 1.79 .19 43 29.00 .670 .16 .38 -.62 .95
Not assumed 37 13.92 72 .16 44 =79 1.12
Observed TOT 4
Assumed 3.19 .09 79 29.00 437 35 44 -.56 1.26
Not assumed 71 15.57 488 35 49 -.69 1.39
Observed TOT 5
Assumed .99 33 -1.49  29.00 .148 -.86 .58 -2.04 32
Not assumed -1.62 26.21 117 -.86 .53 -1.94 23
Observed TOT 6
Assumed .58 45 -47  29.00 .64 -15 32 -.80 .50

Not assumed -.49 22.88 .63 -.15 31 =79 49
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Table 31

Observed TOT of Treatments

Std. error
Measure Treatment N Mean SD mean
Observed Females 11 7.67 22 .07
TOT 1 Males 14 7.53 45 12
Observed Females 11 7.73 25 .08
TOT 2 Males 14 7.45 45 12
Observed Females 11 7.47 .39 12
TOT 3 Males 14 7.20 1.07 .29
Observed Females 11 7.39 42 13
TOT 4 Males 14 7.03 1.23 33
Observed Females 11 6.92 .92 28
TOT 5 Males 14 .691 1.13 .30
Observed Females 11 7.43 .62 .19
TOT 6 Males 14 7.28 .66 18

prominent at the 40-minute interval. Control females and treatment males have a nearly
identical pattern of observed TOT until the 32-minute interval, after which control
females decline rapidly and the treatment males stabilize. Control females then show the
lowest observed TOT at the 40-minute mark at 6.21 minutes (or about 6 minutes and 12

seconds).

Summary of R1 Statistical Analysis

In conclusion, of the various statistics calculated to answer R1, only 1 result was
statistically significant—the difference between control females and males self-reported
TOT at the 3" interval (or after 24 minutes of allotted time). This result achieved ES
=.71, where females reported their engagement in the e-Learning to be .71 of a standard
deviation higher than that of control females. While this statistic yielded the only

significant result, it did not garner the largest effect size.



104

Table 32

Results of t Test for Observed TOT of Treatments

t test for equality of means

Levene’s test 95% confidence
for equality of interval of the
variances difference
Sig. Mean Std. error

Equal variances F Sig t df (2-tailed) difference  difference Lower  Upper
Observed TOT 1

Assumed 3.19 .09 .96 23.00 349 .14 15 -17 45

Not assumed 1.03 19.88 31 .14 .14 -.15 43
Observed TOT 2

Assumed 3.41 .08 1.83  23.00 .081 28 15 -.04 .59

Not assumed 1.95 2099 .064 .28 .14 -.02 .58
Observed TOT 3

Assumed 5.63 .02 79 23.00 44 27 34 -43 97

Not assumed .87 17.09 397 27 31 -.38 92
Observed TOT 4

Assumed 2.43 13 .92 23.00 .370 .36 .39 -45 1.16

Not assumed 1.01 16.66 327 .36 35 -39 1.10
Observed TOT 5

Assumed .85 37 .01 23.00 .992 .00 42 -.86 .87

Not assumed .01 22.95 .99 .00 41 -.84 .85
Observed TOT 6

Assumed 33 .57 57 23.00 572 .15 .26 -39 .68

Not assumed .58 22.28 .569 .15 .26 -.38 .68
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Figure 23. Observed TOT for all participants.

The largest effect size of any of the above-calculated statistics was ES =.84,
achieved from the interaction of mean TOT and gender. Treatment females were .84
standard deviations higher in mean TOT (reported + observed) than control females. The
result suggests that in an African geography e-Learning task, the most noteworthy gains
in TOT will be made by females who are exposed to a peppermint aroma during 40

minutes of learning and 8 minutes of review.

Research Question Two

What is the relationship between the amount of time participants spend on task

and their respective levels of performance (Figure 24)?
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Figure 24. A representation of R2: The relationship between TOT and performance.

To answer this question I used bivariate correlation, a method also called
“product-moment correlation” (Gall et al., 2003, p. 335) where the correlation between
two continuous variables is analyzed. I first examined the relationship for the entire
sample (Table 33 and Table 34), the results of which showed that in this study there was
a weak to almost neutral relationship (r = .1) between reported + observed TOT and
performance.

These data indicate that for every minute of mean TOT (reported + observed),
participants answered .1 additional posttest questions correctly. As it stands, this
relationship is not strong enough for me to suggest that when learning African geography,

additional TOT may enhance performance.
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Table 33

Relationship Between TOT and Performance

Measure Mean SD N

Mean reported 42.51 3.95 56

and observed

TOT

Posttest total 24.78 4.00 65
Table 34

Correlations Between TOT and Performance

Mean

Correlation reported and

and observed
Measure significance TOT Posttest total
Mean reported Pearson 1 101
and observed correlation
TOT

Sig. (2-tailed) 459

N 56 56
Posttest total Pearson 101 1

correlation

Sig. (2-tailed) 459

N 56 65

The next step was to examine the same relationship (Table 35 and Table 36), but
for each condition. The results indicated that, for controls, there was a .051 correlation
between TOT and posttest performance, which is in no way significant and is even

weaker than that of the relationship in Table 34.
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Table 35

Relationship Between Control TOT and Performance

Measure Mean SD N

Mean reported 41.62 4.48 31

and observed

TOT

Posttest total 24.54 4.24 37
Table 36

Correlations Between Control TOT and Performance

Mean

Correlation reported and

and observed
Measure significance TOT Posttest total
Mean reported Pearson 1 .051
and observed correlation
TOT

Sig. (2-tailed) 787

N 31 31
Posttest total Pearson .051 1

correlation

Sig. (2-tailed) 787

N 31 37

The relationship between the treatment group’s TOT and posttest performance
was also analyzed, and the results are shown below in Table 37 and Table 38. They
indicate a slightly stronger relationship (r = .26) for treatment subjects than controls but

still very weak at the current rate.
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Table 37

Relationship Between Treatment TOT and Performance

Measure Mean SD N

Mean reported 43.62 2.89 25

and observed

TOT

Posttest total 25.11 3.73 28
Table 38

Correlations Between Treatment TOT and Performance

Mean

Correlation reported and

and observed
Measure significance TOT Posttest total
Mean reported Pearson 1 264
and observed correlation
TOT

Sig. (2-tailed) 202

N 25 25
Posttest total Pearson 264 1

correlation

Sig. (2-tailed) 202

N 25 28

I wanted to see if the two conditions manifested other correlations (or non-
correlations) in relation to the second research question (the relationship between TOT
and performance). The first step was to divide TOT between reported and observed and

then to again find the strength of its relationship with posttest performance.
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The relationship between control participants’ reported TOT and posttest
performance was positive (I =.108), but of little consequence (Table 39 and Table 40).
The relationship between treatment participants’ reported TOT and posttest performance
(Table 41 and Table 42) was slightly negative (r = -.085).

According to Table 42, the more time treatment participants reported being on
task, the fewer correct answers they provided on the posttest. This could be a case where
the peppermint aroma may have influenced a higher sense of confidence (or delusion),
but the fact remains, with treatment subjects, that there was a slightly inverse relationship
between reported TOT and posttest performance.

This finding was supported by Spangenberg et al. (1996) who examined the
perceived shopping behaviors of 308 participants in the presence of lavender, ginger,
spearmint and orange aromas or no scent at all. They found discrepancies between reports
of subjects in the scented versus unscented conditions. Where “subjects in the scented
condition perceived that they had spent less time in the store than subjects in the no-scent
condition...subjects in the no-scent condition perceived having spent significantly more

time in the store than they actually did” (p. 77).

Table 39

Relationship Between Control Reported TOT and Performance

Measure Mean SD N
Mean reported 6.81 91 37
TOT

Posttest total 24.54 4.24 37
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Table 40

Correlations Between Control Reported TOT and Performance

Mean reported

Correlation and and observed
Measure significance TOT Posttest total
Mean reported Pearson 1 .108
TOT Correlation

Sig. (2-tailed) .524

N 37 37
Posttest total Pearson .108 1

Correlation

Sig. (2-tailed) 524

N 37 37

Table 41

Relationship Between Treatment Reported TOT and Performance

Measure Mean SD N

Mean reported TOT 7.12 .68 28

Posttest total 25.11 3.73 28
Table 42

Correlations Between Treatment Reported TOT and Performance

Mean reported
Correlation and and observed
Measure significance TOT Posttest total

Mean reported Pearson 1 .108
TOT dorrelation

Sig. (2-tailed) 524

N 37 37
Posttest total Pearson .108 1

dorrelation

Sig. (2-tailed) .524

N 37 37
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An additional explanation for this result may be the design of this study.
Participants who were spending midrange levels of engaged time may have shown poorer
posttest performance than those who were highly engaged had there not been an 8-minute
review session directly after the break, followed immediately by the posttest. Eliminating
the review session would have possibly exposed those who were not highly engaged
during the 40-minute learning session by their resulting lower posttest scores. In the
future, redesigning the study by excluding the 8-minute review session may provide a
more accurate reflection of the relationship between TOT and posttest performance.

Further correlations were calculated on the control and treatment groups to assess
the strength of the relationship between observed TOT and posttest performance and are
shown in Table 43 and Table 44. The results showed a near-zero correlation between the
TOT which I observed in control participants and their posttest performance. Their
reported engagement to performance correlation was r =.108 shown in Table 40
indicating that for controls, perceived level of engagement may be slightly more
indicative of posttest performance than researcher-observed engagement (r =.008), which

also may be subject to bias.

Table 43

Relationship Between Control Observed TOT and Performance

Measure Mean SD N
Mean observed TOT 7.10 71 31

Posttest total 24.54 4.24 37
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Table 44

Correlations Between Control Observed TOT and Performance

Correlation

and Mean reported and
Measure significance observed TOT Posttest total
Mean observed Pearson 1 .008
TOT correlation

Sig. (2-tailed) .964

N 31 31
Posttest total Pearson .008 1

correlation

Sig. (2-tailed) .964

N 31 37

The relationship between treatment participants’ observed TOT and posttest
scores was then tabulated, the results of which are shown in Table 45 and Table 46.

Compared to the r =.008 exceptionally weak relationship achieved for the control
group, the relationship (r =.38) for the treatment group is of moderate strength and is
nearing significance. For the treatment group, this indicates a direct, positive relationship
between observed TOT and posttest performance.

Admittedly, the relationship is still somewhat weak, but the scent condition did
manifest a stronger relationship for observed TOT than did the non-scented.

I addressed the possibility of researcher bias in the threats to validity section and,
as noted, I alternated my observations between control and treatment groups, observing 5

to 10 participants from one group, then repeating the method for the other group.



Table 45

Relationship Between Treatment Observed TOT and Performance

Measure Mean SD N

Mean Observed 7.32 .53 25

TOT

Posttest Total 25.11 3.73 28
Table 46

Correlations Between Treatment Observed TOT and Performance

Correlation and Mean reported and
Measure significance observed TOT Posttest total
Mean observed Pearson 1 .380
TOT correlation

Sig. (2-tailed) .061

N 25 25
Posttest total Pearson .380 1

correlation

Sig. (2-tailed) .061

N 25 28

Every effort was made to code observed TOT equally for each group.
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To assist the reader, Table 47 summarizes the results of the relationships established thus

far, the results varying the most with the treatment group. I decided to visually represent

the above data to further examine possible patterns or trends. Figure 25 is a visual

representation of the data in the table above, with the exception of the first comparison

(TOT and posttest performance for all participants).
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Table 47

Relationships Between Performance and Measures of TOT

Relationship Group Resultant r
Reported+ observed TOT All Participants A
Reported + observed TOT Control .051
Treatment 264
Reported TOT Control .108
Treatment -.085
Observed TOT Control .008
Treatment .380
0.5
0.4 0.38
0.3 0.26
= 02
o
©
3 0.11 O Control
5 0.1
O 0.05 W Treatment
0.01
0 .
0.1 -0.08
-0.2
Reported + Reported Observed
Observed

Figure 25. Relationships between TOT and performance.
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From the data in Figure 25, it appears the more TOT treatment participants
reported, they were slightly less likely to perform better on the posttest. Conversely, and
with a far stronger association, the more TOT I observed of treatment participants, the
more likely they were to perform highly on the posttest. The scented condition may have
caused a discrepancy between treatment subjects’ perceived engagement time and what I
observed as engagement time.

Similar to answering R1, I also wanted to know how participants performed when
only the 40-minute learning session was considered and the 8-minute review session
eliminated. As was shown previously, TOT during the review session was nearly
identical for all participants, thus in the next series of results, the review session was
excluded from the data. I first examined the relationship between controls’ TOT (reported
+ observed) during the learning session and their posttest performance, the results of
which are presented below in Table 48 and Table 49. A neutral relationship (r =.07) was
established, meaning that in this study, during the 40-minute learning session there was

no link between control participants’ engaged time and their posttest performance.

Table 48

Relationship Between Control (Learning) TOT and Performance

Measure Mean SD N

Mean reported + observed 34.79 4.13 31
TOT: learning session

Posttest total 24.54 4.24 37
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Table 49

Correlations Between Treatment Observed TOT and Performance

Correlation and Mean reported and
Measure significance observed TOT Posttest total
Mean reported + observed Pearson 1 .078
TOT: learning session correlation

Sig. (2-tailed) .678

N 31 31
Posttest total Pearson .078 1

correlation

Sig. (2-tailed) .678

N 31 37

The same calculation was made for the treatment group (Table 50 and Table 51),
producing a weak to moderate relationship (r =.324) between TOT during the learning
session and posttest performance. This implies that, for treatment participants, the
likelihood of better posttest performance was enhanced by the time they spent engaged
during the 40-minute learning session.

Table 52 and Table 53 show that during the learning session, the control group
displayed a weak relationship (r =.176) between their reported TOT and their posttest
performance.

Table 54 and Table 55 demonstrate that when compared to the results in Table 53,
an even weaker relationship existed between treatment participants’ reported TOT during

the 40-minute learning session and their posttest performance.



118
Table 50

Relationship Between Treatment (Learning) TOT And Performance

Measure Mean SD N

Mean reported + observed TOT: 36.44 2.80 25
learning session

Posttest total 25.11 3.73 28

Table 51

Correlations Between Treatment Observed TOT and Performance

Correlation and Mean reported and
Measure significance observed TOT Posttest total
Mean reported + observed Pearson correlation 1 324
TOT: learning session

Sig. (2-tailed) 114

N 25 25
Posttest total Pearson correlation 324 1

Sig. (2-tailed) 114

N 25 28

Table 52

Relationship Between Controls’ Reported TOT and Performance

Measure Mean SD N

Mean reported TOT: learning 6.83 .99 37
session

Posttest total 25.11 3.73 28
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Correlations Between Controls’ Reported TOT and Performance
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Correlation and Mean reported and

Measure significance observed TOT Posttest total
Meap reported TOT: learning Pearson correlation 1 176
session

Sig. (2-tailed) 297

N 37 37
Posttest total Pearson correlation 176 1

Sig. (2-tailed) 297

N 37 37

Table 54

Relationship Between Reported Treatments’ TOT and Performance

Measure Mean SD N

Mean reported TOT: Learning session 7.17 .73 28

Posttest total 25.11 3.73 28
Table 55

Correlations Between Treatment Reported TOT and Performance

Correlation and Mean reported and
Measure significance observed TOT Posttest total
Mean reported TOT: Pearson correlation 1 .017
Learning session

Sig. (2-tailed) 932

N 28 28
Posttest total Pearson correlation .017 1

Sig. (2-tailed) 932

N 28 28
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With weak to no relationships existing for reported TOT during the learning
session, I then examined the observed TOT for controls (Table 56 and Table 57) and
treatments (Table 58 and Table 59) during the learning session.
For the treatment group, the relationship between posttest performance and

observed TOT during the learning session was also assessed. Results are as follows in

Table 58 and Table 59.

Table 56

Relationship Between Controls’ Observed TOT and Performance

Measure Mean SD N

Mean observed TOT: Learning session 7.09 a7 31

Posttest Total 24.54 4.24 37
Table 57

Correlations Between Controls’ Observed TOT and Performance

Correlation and Mean reported and
Measure significance observed TOT posttest total
Mean observed TOT: Pearson correlation 1 -.002
Learning session

Sig. (2-tailed) .992

N 31 31
Posttest total Pearson correlation -.002 1

Sig. (2-tailed) .992

N 31 37
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Table 58

Relationship Between Treatments’ Observed TOT and Performance

Measure Mean SD N

Mean observed TOT: Learning session 7.32 .59 25

Posttest total 25.11 3.73 28
Table 59

Correlations Between Treatments’ Observed TOT and Performance

Correlation and Mean reported and
Measure significance observed TOT Posttest total
Mean observed TOT: Pearson correlation 1 391
Learning session

Sig. (2-tailed) .053

N 25 25
Posttest total Pearson correlation 391 1

Sig. (2-tailed) .053

N 25 28

Thus far, the relationship between treatment participants’ observed TOT during
the learning session and posttest performance is the strongest (r =.39) of any of the
correlations previously calculated. One explanation for this finding might be my own bias
when I observed the video recordings of the treatment group. However, I can also argue
that, in answering R1, I demonstrated there were no significant differences in consistency
between treatment participants’ ratings of their own engagement and the reports I made

from video observation. In that section I stated, “With regard to the usefulness of using
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two measures of TOT, the results show that both the participants and I were consistent in
assessing levels of engagement, at least to a point where a gap was not evident between
the two methods of TOT assessment.”

Another explanation for the r =.39 result may simply be that treatment
participants were more relaxed—their eyes were focused on the FACTOR application,
they groomed themselves less (scratching, picking, rubbing) and, as a result, performed
better on the posttest than did controls.

Because the above I was close to being statistically significant, I wanted to know
if females or males were contributing more to the relationship. The first correlation,
shown in Table 60 and Table 61, was run for treatment females and produced an
exceptionally weak association. The result indicated that the relationship was likely due
more to the contribution of the treatment males rather than females.

Using bivariate correlation, the relationship between treatment males’ observed
TOT during the learning session and their posttest performance was examined and is
displayed in Table 62 and Table 63.

The results in Table 63 clearly suggested that, between the control and treatment

groups and their respective females and males, for every minute of TOT, I observed

Table 60

Relationship Between Treatment Females’ Observed TOT and Performance

Measure Mean SD N
Mean observed TOT: Learning session 7.43 .36 11

Posttest total 24.92 3.73 12
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Table 61

Correlations Between Treatment Females’ Observed TOT and Performance

Correlation and Mean reported and
Measure significance observed TOT Posttest total
Mean observed TOT: Pearson correlation 1 .048
Learning session

Sig. (2-tailed) .889

N 11 11
Posttest total Pearson correlation .048 1

Sig. (2-tailed) .889

N 11 12

Table 62

Relationship Between Treatment Males’ Observed TOT and Performance

Measure Mean SD N

Mean observed time-on-task: Learning session 7.22 73 14

Posttest total 25.25 3.84 16
Table 63

Correlations Between Treatment Males’ Observed TOT and Performance

Correlation and Mean reported and
Measure significance observed time-on-task Posttest total
Mean observed time-on-task: Pearson correlation 1 .553
Learning session

Sig. (2-tailed) .040

N 14 14
Posttest total Pearson correlation 553 1

Sig. (2-tailed) .040

N 14 14
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during the 40-minute learning session, the posttest score of treatment males increased by
.55 correct answers.

Had Dember and colleagues (1995) gathered observed TOT data, they may have
found that males can also be aided by a fragrance condition when engaged in a task
involving spatial relationships. They reported the fragrance condition seemed to “bring
the women’s performance level up to that of the men” (p. 42) but that was based only on
participants’ self-reported TOT.

The relationship in Table 63 is of medium strength, but it is also important to note
the results of the eight-question exit survey filled out by all participants. When asked (on
a scale of 1-9) if they strongly disagreed (1) or strongly agreed (9) with the statement
“There was a peppermint aroma in the laboratory during the experiment,” there were no
significant differences between the responses of treatment females (M =5.75) and males
(M =5.56); a difference of .15. When responding to the statement “The aroma in the
laboratory during the experiment was pleasant,” females were more likely to agree (M
=6.8) than males (M =6.0), for a mean difference of 1.16, but again the differences were
not statistically significant.

The consistency of treatment participants’ responses on the exit survey across
genders suggests, according to my observational data during the learning session, the
more time males were spent engaged in FACTOR, the higher they tended to score on the
posttest by .55 correct answers for every minute of observed TOT.

As a final statistical examination, I wanted to know whether or not TOT at

specific time intervals was related to posttest performance (Table 64 and Table 65). I first
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Table 64

Relationship Between Controls® TOT and Performance

Time interval (minutes) Mean SD N
8 7.49 .52 31
16 7.29 .80 33
24 7.02 .94 34
32 6.64 1.19 34
40 6.34 1.51 34
48 6.88 .84 34
Posttest total 24.54 4.24 37

examined the relationships for the control group and then the treatment group. The
relationships for the control group showed little by way of correlating TOT at specific
time intervals with posttest performance.

In Table 65, the column of greatest importance is labeled posttest total. For
example, at the end of 40 minutes of allotted learning time, for every minute of time that
controls spent on task (out of a possible 8 minutes), their posttest score increased by .14
correctly answered questions.

On the other hand, after 48 minutes of learning time, their scores decreased by .18
correctly answered questions for every minute they spent on task.

The same calculation was made for treatment subjects, the results of which are
shown below in Tables 66 and 67. Unlike the control group, the relationships were
stronger for the treatment group, particularly after 16 and 24 minutes of learning time.

Although these data were of only weak to moderate strength, it appears, for participants



Table 65

Correlations Between Controls’ TOT and Performance
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Correlation

Time interval and Posttest

(minutes) significance 8 16 24 32 40 48 total
Pearson

8 correlation 1 672 .685 451 296 .107 158
Sig. (2-tailed) .000 .000 .011 .106 .566 .395
N 31 31 31 31 31 31 14
Pearson

16 correlation 672 1 .840 .548 .653 202 152
Sig. (2-tailed)  .000 .000 .001 .000 259 .398
N 31 33 33 33 33 33 33
Pearson

24 correlation .685 .840 1 .657 557 .058 -014
Sig. (2-tailed)  .000 .000 .000 .001 746 938
N 31 33 34 34 34 34 34
Pearson

32 correlation 451 .548 .657 1 466 222 -.103
Sig. (2-tailed) .011 .001 .000 .005 207 .562
N 31 33 34 34 34 34 34
Pearson

40 correlation 296 .653 557 466 1 435 .144
Sig. (2-tailed) .106 .000 .001 .005 .010 417
N 31 33 34 34 34 34 34
Pearson

48 correlation .107 202 .058 222 435 1 -.180
Sig. (2-tailed) .566 259 746 207 .010 .307
N 31 33 34 34 34 34 34
Pearson

Posttest total correlation 158 152 -014  -103  .144  -.180 1
Sig. (2-tailed)  .395 398 938 .562 417 307
N 31 33 34 34 34 34 37
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Table 66

Relationship Between Treatments’ TOT and Performance

Time interval

(minutes) Mean SD N
8 7.58 .30 25
16 7.55 41 25
24 7.25 .84 25
32 7.14 .82 25
40 6.96 .92 26
48 7.15 .64 26
Posttest total 25.11 3.73 28

who have 48 minutes to learn the names and locations of 28 African countries, and who
are in a peppermint aroma condition, the largest knowledge gains are likely to be made
by spending 16 to 32 minutes of TOT. The interval data are represented visually in Figure
26 where the difference between the groups is visually apparent. While this was not and
is not intended to be a research study on the topic of “cramming” for tests, the duration of
the study may prove to be an accurate reflection of the amount of time a student might
study for a test to be taken during her next class period as long as the topic is African
geography.

It appears that there is little to no benefit for control participants to cram for an
African geography test for more than 16 minutes—in fact, from the sample data,
cramming may prove to be more harmful to control participants than treatments. For

treatment participants, after about 24 minutes of learning (or in this case, cramming



Table 67

Correlations Between Treatments’ TOT and Performance
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Correlation

Time interval and Posttest

(minutes) significance 8 16 24 32 40 48 total
Pearson

8 correlation 1 611 737 741 323 .024 118
Sig. (2-tailed) .001 .000 .000 116 .909 575
N 25 25 25 25 25 25 25
Pearson

16 correlation 611 1 .885 741 570 -.119 .394
Sig. (2-tailed)  .001 .000 .000 .003 572 .051
N 25 25 25 25 25 25 25
Pearson

24 correlation 737 .885 1 795 540 -.118 395
Sig. (2-tailed)  .000 .000 .000 .005 573 .051
N 25 25 25 25 25 25 25
Pearson

32 correlation 741 741 795 1 554 -.039 251
Sig. (2-tailed)  .000 .000 .000 .005 .852 227
N 25 25 25 25 25 25 25
Pearson

40 correlation 323 570 .540 .544 1 .240 201
Sig. (2-tailed) .116 .003 .005 .005 238 324
N 25 25 25 25 26 26 26
Pearson

48 correlation 024 -119 -118 -.039 .240 1 -.242
Sig. (2-tailed)  .909 572 573 .852 238 234
N 25 25 25 25 26 26 26
Pearson

Posttest total correlation 118 .394 .395 251 201 -.242 1
Sig. (2-tailed)  .575 .051 .051 227 324 234
N 25 25 25 25 26 26 28
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Figure 26. Eight-minute intervals showing how posttest performance might be
maximized as a function of TOT for each condition.

time), the relationship between more TOT and posttest performance weakens
considerably.

Future research may show the optimal amount of time a control or treatment
participant should study African geography. If specific participants were only to study for
a total of 8, 16, 24, 32, 40 or 48 minutes, and then take the posttest, statistical differences
could be calculated to show which interval(s) will maximize performance. Because those
data are not available at present, it can be concluded from this study, the relationships
between TOT and performance at the specified 8-minute intervals were stronger and

positive for the treatment group. However, with the data that has been gathered for this
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study, it can be shown that the relationships between the treatment group’s TOT and

posttest scores were stronger at four of the six intervals.

Summary of R2 Statistical Analysis

To conclude this section, the relationships between TOT and performance were
much weaker than expected. Granted this was a relatively short 2-hour study session
where there was not a significant amount of time that could actually be spent on task.
When examining TOT from the perspective of an entire school day, a 5-day school week
or even a semester, the results may be even more indicative of the actual relationships. 1
previously noted that including the 8-minute review session in the study may have been
ill-advised, as it may have contributed an inaccurate reflection of participants’ actual
TOT, whether reported or observed. Instead, the above tables indicate that TOT during
the review session and posttest scores were negatively related (rc =-.18, rr = -.24) which,
interpreted, has more to do with decrements in engagement than it does enhancements in

performance.

Research Question Three

What is the effect of olfactory stimulation on performance (Figure 27)?

As previously noted, control participants scored a mean (M) 3.29 out of 30 on the
pretest, while the mean pretest score of treatment participants was 4.32. On the posttest,
control participants answered M =2 4.54 out of 30 questions correctly while treatment
participants answered M = 25.11, for a non-statistically significant difference. Each

group’s pretest and posttest scores are compared as follows in Figure 28.
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Figure 27. A representation of R3: The effect of olfactory stimulation on performance.
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Figure 28. Pretest and posttest scores of control and treatment participants.



132

An independent samples t test was carried out to determine the effect of treatment

(peppermint aroma or no aroma) on posttest performance. ES =.14 was calculated, the

results of which (Table 68 and Table 69) did not point to a significant difference in

posttest performance between the two conditions.

These data indicate there was little to no difference between the groups, thus

creating a situation where students who have 48 minutes to learn and review new factual

content will likely not be aided when a peppermint aroma is added to the learning

environment. As is the case with Research Question 1 (the influence of condition on

Table 68

Group Statistics for Differences Between Treatment and Performance

Std. error
Measure Group N Mean SD mean
Posttest total Control 37 24.54 4.24 .69
Treatment 28 25.11 3.73 .70
Table 69

Results of t Test for Differences Between Treatment and Performance

Levene’s test
for equality

t test for equality of means

95% confidence
interval of the

of variances difference
Equal Sig. Mean Std. error
variances F Sig t df (2-tailed)  difference  difference  Lower  Upper
Assumed .62 435 -56  63.00 576 -.57 1.01 -2.58 1.45
Not assumed -57  61.53 57 -.57 .99 -2.55 1.41
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TOT), it’s possible that given a longer learning duration, more differences might be
found between the two groups because, after 48 minutes of learning, the posttest mean of
treatments was already .56 correctly answered questions higher than that of controls.

A second t test (Table 70 and Table 71) was conducted to assess whether or not
there were posttest differences between the males and females of the control group. The
data shows little to no variance between control females and males and ES =.08. Control
males performed only slightly better on the posttest than females by about .35 questions.

In an identical t test for the treatment group, females scored M = 24.92 and males,
M = 25.25 on the posttest, but the results did not differ significantly (shown in Table 72

and Table 73). The effect size was ES =.09, which was nearly 0, and the mean difference

Table 70

Group Statistics for Posttest Scores of Controls

Measure Sex N Mean SD Std. error mean
Posttest total Female 24 24.42 4.18 .85
Male 13 24.77 4.51 1.25
Table 71

Results of t Test for Differences Between Controls and Performance

t test for equality of means

Levene’s test 95% confidence
for equality interval of the
of variances difference

Equal Sig. Mean Std. error
variances F Sig t df (2-tailed)  difference  difference  Lower  Upper
Assumed .09 7 -24  35.00 813 -.35 1.48 -3.36 2.65

Not assumed -23 2314 818 -35 1.51 -3.48 2.78




Table 72

Group Statistics for Posttest Scores of Treatments

Measure Sex N Mean SD Std. error mean
Posttest total Female 12 24.92 3.73 1.08
Male 16 25.25 3.84 .96
Table 73

Results of t Test for Differences Between Treatments and Performance
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t test for equality of means

Levene’s test
for equality of
variances

95% confidence
interval of the
difference

Sig. Mean Std. error
Equal variances F Sig t df (2-tailed)  difference  difference  Lower  Upper
Assumed 11 14 -23  26.00 .820 -33 1.45 -3.31 2.64
Not assumed =23 2422 .82 -33 1.44 -3.31 2.64

.33. In both conditions males scored higher on the pretest than females, which lends

support to Dember and colleagues (1995) that males tend to perform better than females

on visual tasks where special relationships are the focus of the learning. Figure 29 further

examines the pretest and posttest scores of females and males who participated in the

experiment.

Figure 29 shows the range of gains made by participants of both sexes and in both

groups after 40 minutes of learning and 8 minutes of review. While it can be agreed that

no statistical differences could be found between groups or sexes, the Figure 29 shows

that participants who volunteered and completed the study experienced an overall

knowledge increase of African place-name geography.



135
30

94.42 24.92 24.77 25.25
25 :

20

15 O Pretest

MW Posttest
10

Correct Answers Out of 30

C Females T Females C Males T Males

Figure 29. Comparison of scores when sorted by treatment and sex.

Figure 30 documents the actual pretest to posttest gains that were made for
females and males in each group. When comparing the means, treatment females made
the largest jump in test score gains from pretest to posttest while the treatment males
made the smallest. These data, however, are of little magnitude when considering the
small range (1.4) of all participants’ gain scores (low=20.19; high=21.59).

I expected there would be statistically insignificant differences between the sexes
in each group, but decided to run the t tests regardless. Table 74 and Table 75 display the
comparison of posttest scores of control females and treatment females, where ES =.12
(not statistically significant).

Posttest differences between control and treatment males were also assessed and

are displayed in Table 76 and Table 77. Again, the differences were insignificant



30

25

20

15

10

Correct Answers Out of 30

21.42

C Females

T Females C Males T

Figure 30. Mean pretest to posttest gains by treatment and sex.

Table 74

Group Statistics for Posttest Scores of Females

20.19

Males

Measure Group N Mean SD Std. error mean
Posttest total Control 24 24.42 4.18 .85
Treatment 12 2492 3.73 1.08

Table 75

Results of t Test for Posttest Differences Between Females

Levene’s test

t test for equality of means

95% confidence

for equality of interval of the
variances difference
Sig. Mean Std. error
Equal variances F Sig t df (2-tailed)  difference  difference = Lower  Upper
Assumed .06 .81 -35  34.00 728 -.50 1.43 -3.40 2.40
Not assumed =36 24.54 72 -.50 1.37 -3.33 2.33

136
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Table 76

Group Statistics for Posttest Scores of Males

Measure Group N Mean SD Std. error mean
Posttest total Control 13 24.77 4.51 1.25
Treatment 16 25.25 3.84 .96
Table 77

Results of t Test for Posttest Differences Between Males

t test for equality of means

Levene’s test 95% confidence
for equality of interval of the
variances difference
Sig. Mean Std. error
Equal variances F Sig t df (2-tailed)  difference  difference = Lower  Upper
Assumed .60 44 =31 27.00 .76 -48 1.55 -3.66 2.69
Not assumed =31 23.70 .76 -48 1.58 -3.74 2.78

(ES =.11), and while it could be argued that in both cases the treatment group
outperformed the control group, the effect sizes of each calculation were so small that
there is little reason to suggest that, with a larger N, significant results could be found.
My assertion once again is, in order for significant results to be achieved, the study
needed to be longer which might have increased the potential for TOT discrepancies

between conditions.

Summary of R3 Statistical Analysis
It appears from this data that condition had little, if any, direct effect on

performance, as no result was statistically significant, nor were the effect sizes at all
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large. I therefore conclude, in a situation where participants have 48 minutes to learn 28
African geography items using an electronic flashcard system, a peppermint aroma will

likely not aid performance.
Research Question Four

When the entire model is analyzed, which variable contributes most to the
model’s overall strength (Figure 31)?

To answer R4, I first established the following equation for calculating a linear
regression:

Performance = Condition + TOT + (Condition x TOT)

Learner

Internal Performance
Processes | —

Time-on-Task:

=

Environmental
Variable

Olfactory:
Ambient
Peppermint
Aroma

Figure 31. A representation of R4: Variables being considered for their contributions to
the strength of the overall model.
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Essentially, the equation measures performance as influenced directly by one of
two variables at a time—condition or TOT. It also accounts for whether or not
performance is influenced by the interaction of condition and TOT. The equation is used
to determine whether or not TOT is the true moderating variable between condition and

posttest performance. The resulting data are shown in Table 78 and Table 79.

Table 78

Linear Regression Model Summary

Change statistics

Adjusted  Std. error of R? F Sig. F
Model R R? R? the estimate  change change DF1 DF2 change
1 199 .040 -016 3.62 .040 713 3 52 .549

Predictors: (Constant), condition, mean reported and observed TOT X performance

Table 79

Unstandardized and Standardized Coefficients

Unstandardized Standardized
coefficients coefficients
Model  Variables B Std. Error Beta t Sig.
1 (Constant) 37.365 16.64 2.245 .029
Mean reported -.263 .390 -.289 -.674 .503
and observed
TOT
TOT X .303 295 1.974 1.026 .309
performance

condition -13.788 12.756 -1.925 -1.081 285
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Summary of R4 Statistical Analysis

The model summary shows a weak relationship (r =.19) between the variables in
the equation. The R* (.04) indicates 4% of the variance in the model is accounted for by
the variables, which shows TOT is likely not the moderating variable between condition
and performance. Instead, this means that if another variable, or combination of variables
does exist, then they would likely account for more of the variance in the model than
does TOT. These weak results are not surprising because they are reflective of the
statistical data garnered from the previously answered research questions.

Table 79 shows the constant (which could also be labeled Intercept) to be 37.36,
indicating the point at which the regression line crosses the Y-axis. While it could be
stated that condition contributed more to the model, the statistics show that the model (or
conceptual framework) did not provide a completely accurate reflection of the
interactions taking place. Thus, I fail to reject the null hypothesis at a statistical power

level of 95% according to the previously stated power analysis.
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CHAPTER VII

DISCUSSION

The purpose of this study was to, experimentally, measure the influence of an
ambient peppermint aroma on participants’ time-on-task and performance during their
use of an electronic flashcard system. The research questions were answered by gathering
treatment and control group data (as outlined in the Procedures section), performing
statistical analyses, and reporting the results. Answers to the four research questions are
summarized below.

1. What is the effect of an ambient peppermint aroma on the amount of time
participants spend on task when they are interacting with an electronic flashcard system
that teaches factual information?

Of a possible 48 minutes, the mean time-on-task for controls was 41.63 minutes
and for treatments, 43.62 minutes (not statistically significant). The result garnered ES
=.53, meaning the treatment group’s mean time-on-task was about half a standard
deviation more than the control groups. I examined time-on-task at each of the 8-minute
intervals, but there was no evidence of significant differences between groups. Because I
employed two methods for gathering time-on-task data, it was vital to find out if there
were inconsistencies between having participants report their own time-on-task or having
me observe time-on-task. The control mean for self-reported time-on-task was 6.8
minutes while treatment was 7.12, which was not significantly different (ES =.39). The
control mean for observed time-on-task was 7.1 minutes, and treatment was 7.32, also not

significantly different but again a moderate effect size (ES =.35).
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The groups were then parsed out and the time-on-task differences between
females and males of each group analyzed. While not statistically significant, the larger
differences were manifested between treatment females and males (ES =.53) than
controls (ES =.06).

I examined the time-on-task differences between genders. Treatment females
spent more time-on-task than control females (not significant), ES =.84. Additionally,
treatment males were on task more than control males (also not significant), ES =.35.

Analysis of the two methods for gathering time-on-task data (self-reported and
observed) indicated the treatment group to self-report higher levels of engagement
(ES = .39) but was not statistically significant. Observed time-on-task showed that I
observed the treatment group to be engaged for a longer amount of time (ES = .35) which
was also insignificant. Because there was only a .04 difference in ES scores, I suggest
that under similar conditions, researchers who have employed only one of the two
methods for assessing time-on-task will have likely gathered data that is accurate and
relevant to their research questions.

During the 40-minute learning session, treatments spent more time-on-task than
controls, but not to a significant level. The ES for this measure was .39.

During the 8-minute review session, treatments spent more time-on-task than
controls, but again the difference was not statistically significant. The ES was .16—the
lowest effect size calculated while answering this particular research question, which
should not be surprising considering the short amount of allotted time (8 minutes) being

considered.
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I calculated self-reported time-on-task differences between genders in each group
at every 8-minute interval. A statistically significant result was obtained after 24 minutes
of learning time for controls where females averaged 7.19 minutes of engagement, and
males, 6.4 minutes. It appears from the resulting ES =.71, that between 16 and 24
minutes of learning time, control females reported their time-on-task at almost 3/4 of a
standard deviation higher than that of their male counterparts. Unlike the control group,
an identical set of t tests for treatments produced no significant results.

I assessed observed time-on-task differences between genders in each group at
every 8-minute interval. There was slightly greater variance between treatment females
and males than for controls, but neither group’s outcomes were statistically significant.

Overall, the statistics that were used to answer R1 showed only one statistically
significant result, but did not garner the largest effect size. The largest effect size of any
of the above-calculated statistics was ES =.84, achieved from the interaction of mean
time-on-task and gender. Treatment females were .84 standard deviations higher in mean
time-on-task (reported + observed) than control females; a result that suggests in an
African geography e-Learning task, the most noteworthy gains in time-on-task will be
made by females who are exposed to a peppermint aroma during 40 minutes of learning
and 8 minutes of review.

2. What is the relationship between the amount of time participants spend on task

and their respective levels of performance?
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I first calculated the relationship for all participants in the study. The result (r =.1)
was weak to almost neutral, so I expected that the majority of relationships calculated for
this study might also be weak to neutral or possibly even negative.

Examining the same relationship for each condition produced similar results but
with the control group’s correlation being weaker (r =.05) than the treatment’s (r =.26).
To further examine the time-on-task data, I parsed out each group’s reported and
observed time-on-task. The relationship between reported time-on-task and posttest
performance was r =.1 for controls and r =-.08 treatments. Thus, the more time treatment
participants reported being on task, the fewer correct answers they provided on the
posttest. This may have been a case where the peppermint aroma influenced a higher
sense of confidence (or delusion), as was supported by Spangenberg and colleagues
(1996).

With regard to the relationship between observed time-on-task and posttest
performance, the correlation for controls was r =.008 and treatments r =.38, which was
moderately strong. The treatment group’s outcome establishes a positive link—the more
time I observed the treatment group as being on task, the better they performed on the
posttest. Admittedly, the relationship is moderate, but in any case, the scent condition did
manifest a stronger relationship for observed time-on-task than did the nonscented. I
addressed the possibility of researcher bias in the threats to validity section, and, as noted
earlier, I alternated my observations between control and treatment groups, observing
five or ten participants from one group, then repeating the method for the other group.

Every effort was made to code observed time-on-task equally for each group.
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During the 40-minute learning session (which excluded the 8-minute review
session) the correlation between controls’ time-on-task and posttest performance was
r =.07, and treatments’ was r =.32, which implied that, for treatment participants, the
likelihood of better posttest performance was moderately enhanced by the amount of time
they spent engaged during the 40-minute learning session.

To further analyze time-on-task during the learning session, I examined the
reported and observed gathering methods separately, wherein the statistics for both
groups manifested weak relationships (rc =.17, rr=.01). I then examined the observed
time-on-task for controls and treatments during the 40-minute learning session which
garnered rc =-.002 and ry=.391, respectively. These results were not surprising since the
relationship between observed time-on-task during the entire 48-minute session and
posttest performance were rc =.008 and rr=.38, respectively. While it could be argued
that bias entered my observations of time-on-task, I can contend, that in answering R1, I
demonstrated there were no significant differences in consistency between treatment
participants’ ratings of their own engagement and the reports [ made from video
observation.

Because the above r for treatments was close to being statistically significant, I
wanted to know whether females or males were contributing more to the relationship.
The correlation for treatment females produced an exceptionally weak r =.04 while the
same calculation for treatment males was r =.55, which was statistically significant. It is
likely that, for every minute of time-on-task I observed during the 40-minute learning

session, the posttest score of treatment males increased by .55 correct answers.
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Last, I wanted to know whether or not time-on-task at the specified time intervals
was at all related to posttest performance. The results were weak to neutral (and in three
of six cases negative) for the control group, but they were stronger for the treatment
group, particularly after 16 (r =.39) and 24 (r =.39) minutes of learning time. Although
these data were of only weak to moderate strength, it appears that, for participants who
have 48 minutes to learn the names and locations of 28 African countries, and who are in
a peppermint aroma condition, the largest knowledge gains are likely to be made by
spending 16 to 32 minutes of time-on-task.

3. What is the effect of olfactory stimulation on performance?

I answered this question by determining differences between condition and
posttest scores. The results were not significant, and ES =.14, which was a weak to
almost neutral effect. The groups were examined by gender, the control group mean
difference was insignificant and effect size nearly nonexistent at ES =.08. The treatment
group’s females and males manifested almost identical results, which were insignificant
with ES =.09. The insignificant mean differences and small effect sizes that resulted from
the statistical analyses for this question eliminated the need to statistically explore these
data any further.

4. When the entire model is analyzed, which variable contributes most to the
model’s overall strength?

The data showed that the variables in the model were weakly related (r =.19) and

that only 4% of the variance in the model was explained by its variables (Condition,
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Time-on-task) or their interaction (Condition x Time-on-task). As such, I failed to reject

the null hypothesis.

Limitations

Study Duration

The study consisted of a single-session, 2-hour commitment for participants. The
simple design of the study may have encouraged a larger N, but it may have failed to
create a larger likelihood for variance in time-on-task. A 2-hour session and subsequent
48 minutes of allotted time was long enough for participants to learn the required content
(as was demonstrated by their posttest scores), but the fact that it was a one-session study

was likely problematic for time-on-task variability between treatments.

Quantity of Content

The results of the pretest showed that few participants had a grasp of Western,
Central and Eastern African geography. However, keeping the allotted learning time
constant and requiring an additional 10 countries to be learned (bringing the total to 38)
may have produced significant differences between the groups. It is difficult to discern
whether or not a ceiling effect occurred on the posttest or if the peppermint aroma simply

did not produce the expected influence on performance or time-on-task.

XML Timing Reference
Pilot tests indicated the presentation speed of new items should be increased if

participants were to complete the three lessons in 48 minutes. Accordingly, I increased
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the speed of the lessons by 60% for the actual study but it seemed participants were either
bored or exhausted (no specific measure taken) by the end of the learning session.
Perhaps the increase in overall lesson speed warranted additional content. Unspoken

social pressure to finish early may have been a factor during the study.

Laboratory Conditions

Because the study was conducted in a general-use computer laboratory and no
modifications were made to the room prior to the study, some elements of the learning
environment such as temperature or air exchange may not have been consistent for all
research sessions. Every effort was made to ensure the comfort and safety of participants,
but a single instance occurred where the temperature was too warm and another where
the air exchange system was off and the laboratory was quieter than during the other
study sessions. I did not measure the influence of these environmental variances but,
because the lab conditions were not as controlled as they might have been in an
environment such as an anechoic chamber, there is a slight possibility they did impact the

results.

Random Selection

With N = 65 and few potential participants beyond this number, there was little
room for randomly selecting subjects from a pool of possible qualified participants.
Essentially, scheduling conflicts tended to be the reason why many individuals in the

pool were not able to participate. Had there been more options for laboratory times and
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more potential candidates for participation, a situation may have been created where all

participants could be randomly selected from a pool.

Random Assignment

Scheduling conflicts were also a roadblock to randomly assigning participants to
one of the two treatments. Of the 65 participants, 28 were randomly assigned. This lack
of randomization proved to be somewhat of a threat to internal validity but it was a
decision I consciously thought out beforehand as I decided my priority would be to
achieve a larger N rather than complete random assignment. Before moving participants
from the control to treatment group, I ensured their safety by verifying (according to their
screening survey) they were not allergic to strong odors or perfumes, nor were they
suffering from a heart condition.

Campbell and Stanley (1963) suggested when groups are not randomly assigned,
the design becomes quasi-experimental rather than experimental because of group
differences, which are unaccounted for by randomization. As such, “history, maturation,
testing and instrumentation” (p. 48) pose threats to internal validity but can also be
minimized. Campbell and Stanley suggested that a nonrandomized design such as the one
outlined in this study is called a nonequivalent control group design, which is more
reflective of “naturally assembled collectives such as classrooms” (p. 47). While the
initial purpose of the experiment was to create a highly controlled lab environment, the
decision not to randomly assign all participants instead created an atmosphere more akin

to a classroom where an infinite number of differences might exist between participants,
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and an equally vast number of sensory variables might be moderating between olfactory

stimulation and performance.

Scent Diffusion

The diffuser was stationary prior to and during each study session, which
contributed to the study’s overall consistency, but may have also jeopardized the intensity
at which treatment participants were exposed to the scent. When preparing the lab for
each session, I intentionally placed the paper packets and pens toward the side of the
room where the diffuser was located (the southwest corner). With the exception of the
largest group (C5), in which N =16, the majority of participants, regardless of their group,
sat nearest to the southwest corner where the diffuser was located, yet there were always
plenty of seating options. I never persuaded or coerced participants into sitting at a
particular computer terminal.

Perhaps a better method for diffusion (and less expensive) would be to place a
drop of essential oil in nonpermeable containers and to place them behind or under each
computer in the lab. This method would likely ensure equal scent distribution for the

treatment group, no matter where its participants chose to sit.

Social Constraints

While no formal data was gathered, social constraints may have been a factor
during the study sessions in which every session, except one, was attended by multiple
participants. The sessions were scheduled in such a way that it was highly possible that

participants in the same session already knew each other from a previous or current class
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at Utah State University. Additionally, before the sessions began, participants were
permitted to speak freely to one another. In some sessions, students who knew each other
talked about various topics such as homework assignments, current events, weather,
sports, and community activities. Such conversations may have had a dual effect
(calming and stimulating) for those involved in these conversations. Although the
participants not involved in pre-session conversations may have felt left out, the chatter
may have also proven to be calming for them as well, potentially nullifying any pressure

to perform.
Recommendations for Future Research
Odor Intensity by Scent Diffusion
Distance
I did not measure the average distance of participants from the scent diffuser,
thus, proximity may account for some of the variance in outcomes. If [ were to run this
study again using the same method of diffusion, I would measure participant distance

from the diffuser, and subsequently gather additional data about the influence of odor

intensity on time-on-task and performance.

Time-on-Task
Future studies should extend the allotted time-on-task so a wider gap of variance
is created and such an environment may produce more significant differences in

engagement levels between treatment groups. The data showed study participants’ time-
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on-task dropped the longer the study lasted, and perhaps the variation in engagement
level would be even more acute after a longer study duration.

A multi-session study may have created an environment more reflective of the
way in which human olfaction operates, where the treatment group has a higher number
of exposures to the peppermint aroma over an increased amount of time. Doing so might
allow for the development of stronger associations between the content and the aroma

than were permitted in a 48-minute learning session.

Other Aromas

The literature review pointed to numerous experiments where aromas other than
peppermint were used to enhance performance and time-on-task, many of which proved
significant. For the purposes of simplicity and statistical power, only one aroma was used
in this experiment, but perhaps others such as rosemary or lavender would garner even
more influential results. Cohn (2001) found a pleasant aroma condition aids learner
performance but maintains some pleasant aromas have no more effect on results than
other pleasant aromas. However, her results differ from that of other aroma researchers

who find the influence of some pleasant aromas are indeed more influential than others.

Possible Moderating Variables
The data was clear that time-on-task was likely not the moderating variable
between olfactory stimulation and performance, thus making room for another, or many

other possible moderating variables. Additionally, there may be other variables
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moderating between time-on-task performance, so the model I proposed as the conceptual

framework might be at complete odds with the processes actually taking place.

Optimal Learning Time

The relationship data acquired when answering R2 produced some unique results
regarding the optimal amount of learning time when cramming for an exam. Cramming is
not recommended by educators, but it would be ludicrous to deny cramming takes place,
so the data in this study may prove useful for students who have put themselves in a
bind—which could be the majority. The data show, for the treatment group, there were
moderately strong relationships between time-on-task and performance from about 16 to
24 minutes of study time. Conversely, controls showed little, if any, relationship between
time-on-task (at one of the six intervals) and performance.

The disadvantage here is that this was not a study about cramming, so I cannot
recommend that an aroma will aid performance when more than 28 items of factual
information are being learned, especially if those items are not being learned using
FACTOR. An entire set of studies could be conducted where participants (control and
treatment) study for a length of 8, 16, 24, 32, 40, or 48 minutes then take a posttest
shortly thereafter. Doing so would require an N of 360 if there were 30 participants in
each condition for each allotted study time. Only then would more reliable sets of data be

produced indicating the optimal amount of study time for controls and treatments.

Content Types

FACTOR is limited only by the types of content it’s programmed to teach. For
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this study I chose a factual/verbal (Gagne, 1985) learning outcome because it’s more
objective in nature, and the complexity of the content did not detract from the purpose of
the study. Future content that could be programmed could include conceptual, procedural,
or process, and the advantage is that FACTOR is an open-source application, allowing
for personal modification. The literature review shows that various kinds of learning
outcomes have been examined with regard to olfactory influence but the manner in which
the content is delivered may not be as consistent as that which can be delivered using an

application such as FACTOR. Class

Conclusion

Where performance is (or should be) the end goal of educational research, I
endeavored to find whether or not a peppermint aroma, a variable in the external learning
environment, was powerful enough to influence either time-on-task, performance, or
both. The treatment group outperformed the control group in almost every instance, and
although the majority of results were not statistically significant, effect sizes showed
various magnitudes from .35 to .84, which are meaningful, and, in many cases, may
encourage the use of a peppermint aroma to aid learning. Some results were not as
influential as expected, but none were in the complete opposite direction of the
hypothesis either.

The effect sizes achieved may give rise to the use of peppermint in various
educational settings. Application of such methods may be considered unorthodox, but

this is a case where one can say about the data, “It is what it is.” Agreed, additional
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research is still needed, but the fact remains that performance was enhanced by a solution
that is simple, relatively inexpensive, and by and large easy to implement. I chose, in this
study, to use an aroma diffuser, but there are myriad options for integrating peppermint
scent (or other aromas) in the classroom, office, study hall or home workspace.

Educators cannot afford to ignore time-on-task as a domain needing additional
research and emphasis. Granted, this perspective may be looked down upon because it
hails from a behaviorist or cognitivist theoretical framework, but there is still a large
volume of effort that today’s students put into learning factual content. Additionally,
constructivists should not deny that principles such as time-on-task are vital components
of higher order learning. The mere suggestion of assessing a student’s engagement levels
may fly in the face of the constructivism zeitgeist, but it also flies in the face of education
to say that time-on-task is not an element of problem solving, critical thinking and
collaboration. Even a highly experienced grant writer, who employs skills classified in all
theoretical frameworks, admits, among other variables, time-on-task is vital to success
(Henson, 2004).

Essentially, I have examined only one external variable that can be linked to time-
on-task and performance. I agree this type of research focuses more on external locus of
control than internal, but I also believe that as the learning environment is more attuned
to the message, the learner can be given the tools to perform increasingly better. Some
may argue that this type of research could be seen as cognitively or emotionally

manipulative but so too could the use of other message design methods including colors,
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fonts, sizing, placement, callouts, audio, interaction, and video. Incorporating olfaction is
simply another way to enhance the presentation of a message.

Conclusively, teaching without incorporating the senses is like riding a bike
without a bike—there is no teaching. Learning exists only because of the senses, and can
be enhanced when incorporating all the senses. It is by the senses that living organisms

perceive and learn, thus by the senses can they also be taught.
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Appendix A

Participant Screening Instrument



Circle Yes or No in response to the statements below:

1. I have epilepsy Yes No
2. [ am in good respiratory health Yes No
3. I can taste foods normally Yes No
4. I am pregnant Yes No
5. I can smell fragrances normally Yes No
6. I am a smoker Yes No
7. I am allergic to strong odors / perfumes Yes No
8. I have high blood pressure Yes No
This study lasts two hours. I am willing to
9. participate in the entire experiment. Yes No

If you answered Yes to statement 8. provide the following information

(PLEASE PRINT).

Your personal information will not be shared:
Name:

Cell Phone Number:

Email Address:

My best day(s) and hour(s) for participating:
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Appendix B

Laboratory Dimensions
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Appendix C

Heavenly Scent Ultrasonic Ionizer Aromatherapy Diffuser



AROMATHERAPY

ULTRASONIC
AROMATHERAPY DIFFUSER
Stock #60613

IONIZER RESEARCH:

Columbla University In New York has proven that
negatlve lon generators felleve depPession as
much as antldepPessants In people with winter
and chronit depression. “The best part Is that
there are Felatively no side effects...” states lon
researcher Michael Terman, PhD

Generally speaking, negative lons increase the
flow of oxygen to the braln; resulting in higher
alertness, decreased drowsiness, and more mental
energy,” says Plerce J. Howard, PhD, author and
director of research at the Center for Applied
Cognltive Stlences In Chalotte, N.C.

Technically: “lons are charged particles In the
alr that are fomed In nature when enough
enefgy acts upon a molecule such as carbon
dioxIde, oxygen, water, or nlirogen to eject an
electron from the molecule leaving a positively
charged lon. The displaced electron atiaches
Itself to a nearby molecule, which then becomes
a negatively chafged lon. It Is the negatlve lon of
oxygen that affecs us the most.”

From “Whale Self”, Spring 1991, an article
entltled “lons and Constlousness.”

According to the book “The lon Effect”, negative
lons are effective for allergles, asthma, catarrh,
hay fevel, sinusitus, eczema, burns, emphysema,
and even as a substltute for tranqullizers. It was
discovered that negative lons balance sefotonin
In the body, and this explains why people tend
to feel more alert, stable and enenglzed In the
presence of negative lons. Dr. Krenger found
that bacterla, staphylotocel, and fungl growth Is
halted In the presence of negative lons, which
explaing the healing side effect. Dr. I. Kombluch
mounted experiments at Northeastern Hospltal,
and at the Frankiord Hospltal In Philadelphla
wihere he was able to report that 63% of patlents
suffering from hay fever or bronchial asthma
“have expetenced parlal of total rellef” from
negative lon therapy. Russian studles reveal that
posltive (not negatlve) lons, on the other hand,
make breathing mare difficult. Negative lons
neutralize positive lons.
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ULTRASONIC AROMATHERAPY
DIFFUSER, HUMIDIFIER &
NEGATIVE IONIZER-ALL IN ONE!

This Ultrasonic Aromatherapy Diffuser is a state-of-the-art system that ionizes
essential oil malecules into the air while enhancing the oil’s biological effects-ideal
for improving the atmosphere of any home or workspace.

Heat-free diffusion constitutes the most effective method for essential oil distribution
as the dispersed oils remain suspended longer in the atmosphere, penetrating
better in the respiratory system. Whereas, heat causes the rapid evaporation of
the more volatile compaonents of the oil, resulting in a loss of the natural fragrance
and their healing abilities.

Water with a few drops of a Colour Energy’s therapeutic essential oil are simply
and quickly distributed via the Diffuser’s ultrasonic vibration (2.5 million vibrations
per second), which completely breaks the essential oil into tiny micro-particles. This
enables the hody to use the healing ionized water particles as you breathe in their
wonderful aroma. These small molecules have a deeper biclogical effect as they
are more easily absorbed by the lungs for greater therapeutic effects.

The “instant vapour technology” of our Ultrasonic Diffuser allows you to instantly
enjoy the benefits of aromatherapy. This process is the most powerful and effec-
tive means of dispersing essential oils into an extremely fine mist of micro-particles
and millions of molecules without heat for maximum health benefits. Also most
Nebulizer manufacturers do not recommend that consumers use thick oils such as
Patchouli as they can clog their system; however, our Ultrasonic Diffuser can break
apart even heavy oils into micro-particles.

The Ultrasonic Aromatherapy Diffuser has a built-in interval timer allowing for

continuous dispersing or intermittent cycles (economical and beneficial for all-day
dispersing of oils). The easy to fill plastic cup needs no cleaning or additional care.
An automatic shut-off feature is activated when water reaches the minimum level.

BENEFITS OF THE ULTRASONIC IONIZER AROMATHERAPY DIFFUSER

lonizers may protect against germs in the air, resulting in decreased irritation due to
inhaling various particles that make you sneeze, cough, or have a throat irritation.
Other uses:

* Purifies the environment and minimizes airborne pollutants (bacteria, viruses
and other microbes, dust, pollen, animal dander, mold spores)

* Reduces respiratory problems (colds, flu, hay fever, asthma & allergies)

= Creates a pleasant aromatherapy atmosphere and neutralizes most odors
including smoke

* Helps symptoms such as Seasonal Affective Disorder, chronic fatigue,
exhaustion, migraines, headaches, sleeping problems, etc.

« [mproves mood and helps alleviate depression

Did you know that waterfalls create approximately 100,000 negative ions per cubic
centimetre? The Ultrasonic Aromatherapy Diffuser produces 85,918-91,182 per/cc!!!
Better air improves your health, energy and mood. A roomful of Ultrasonic
dispersed aromatherapy can make you feel magically refreshed. The Ultrasonic
Aromatherapy Diffuser is not only an ionizer but is also a humidifier!

Important notice: We only recommend Colour Energy’s therapeutic essential oils
to be used for diffusion due to the guaranteed quality.

Prices subjeet to ehange without notice
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Appendix D

Pretest, Posttest, and Exit Survey
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Posttest 1

Name: Group: Date:

Please fill in the names of the countries described in the following
sentences:

1. This country is blocked from the ocean by Eritrea, Djibouti, and
Somalia.

2. Four countries share a northern border with this Western African
country.

3. This country shares its southern borders with Congo and
Democratic Republic of Congo.

4. Were it not for Liberia, this country would nearly surround Sierra
Leone.

5. The borders of Eritrea and Somalia might touch if this country did
not exist.

6. If a river ran in a straight line from Benin to Cameroon, what
other country would it also likely run through?

7. If Guinea did not exist, this country would likely share a border
with Guinea-Bissau.

8. This country is tall and thin (north to south) just like Togo, its
neighbor directly to the west.

9. Kenya is located directly to the east of this country in Eastern
Africa.

10. Rwanda and Burundi are the two small countries on the
northwestern border of this country.




Name:

Posttest 2

Group: Date:

Please fill in the name of each country numbered above:

11. 16.
12. 17.
13. 18.
14. 19.

15. 20.
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Posttest 3

Name: Group: Date:

Africa

Please match the number of each country (above) to its name (below):

_Equatorial Guinea _ Democratic Republic of Congo
___Ivory Coast ___ Senegal

_ Kenya _ Somalia

___Guinea Bissau __Togo

~ Uganda ~ Congo
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Circle the level that you disagree (1) or agree (9) with the following
statements:

1. There is a citrus (orange) aroma in this laboratory
Strongly Disagree Neutral Strongly Agree
1 2 3 4 5 6 7 8 9
2. There is a peppermint aroma in this laboratory
Strongly Disagree Neutral Strongly Agree
1 2 3 4 5 6 7 8 9
3. There is no aroma in this laboratory
Strongly Disagree Neutral Strongly Agree
1 2 3 4 5 6 7 8 9
4. The aroma in the laboratory is pleasant
Strongly Disagree Neutral Strongly Agree
1 2 3 4 5 6 7 8 9
5. Participating in this experiment was enjoyable
Strongly Disagree Neutral Strongly Agree
1 2 3 4 5 6 7 8 9
6. I enjoy learning African geography
Strongly Disagree Neutral Strongly Agree

1 2 3 4 5 6 7 8 9

7. Participating in this experiment was interesting
Strongly Disagree Neutral Strongly Agree

1 2 3 4 5 6 7 8 9

8. It was easy for me to focus on the African geography task
Strongly Disagree Neutral Strongly Agree

1 2 3 4 5 6 7 8 9
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Appendix E

Participant Self-Report of Time-on-Task



Participant Self-Report of Time-on-Task (Engagement)
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During the last 8 minutes how much of that time were you directly focused (engaged) on
the African geography task?

Session Time Focused

Example Report minutes and
5-second intervals
5:00 acceptable
5:15 acceptable
5:30 acceptable
5:37 not acceptable
5:45 acceptable

First Report

Second Report

Third Report

Fourth Report

Fifth Report

Sixth Report
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Appendix F

Video Observation of Participants’ Off-task Indicators
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Off-task indicators were divided into three categories, motor, verbal and passive. These
categories were suggested by the Statewide Parenting Network (2005).

Video Observation of Participant Off-task Indicators

Name: Group: Date: Computer Number:
Session:
Total Total Time-on-
Off-Task Learning (L) | Frequency Duration Off-task Task:
Indicator Review (R) Duration
(OTD) Allotted Time

(AT) - (OTD)

Off-task Motor (OTM) — Out of chair, self-grooming, fidgeting with pen or other items, using
alternate application

Off-task Verbal (OTV) — Talking to neighbor, talking to self more than three seconds, researcher
discipline

Off-task Passive (OTP) — Looking away from screen, hand off mouse for more than two minutes,
yawning

Learning Time Off Task: 8 Min 16 Min 24 Min 32 Min 40 Min
Review Time Off Task: 8 Min

Total Time Off Task Learning Session Mean Time Off Task Mean Time Off
Task
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Appendix G

Researcher’s Script
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Welcome

Hello. Please find an empty computer terminal towards the front of the room and
wait for instructions.

Welcome, my name is Aaron Loewer, the researcher for this study; thank you for
being here. Please do not touch your computer or documents on the desk until instructed.
First, if there are any of you who need to use the restroom please do so now. The men’s
room is directly out this door behind me, walk toward the windows and then turn left.
The women’s restroom is directly out the door in front of me. Walk toward the windows
and turn right. You will have a break in an hour but you will not be permitted to leave the
lab until then. If any of you are chewing gum or have any other food, drink or candy in
your mouth, please discard it now. If any of you are chewing gum or have any other food,
drink or candy in your mouth, please discard it now.

Last, everyone, please take your cell phone and all other electronic devices out of
your pockets or book bags. Turn everything off. Failure to comply will result in your
removal from the study. Turn off all electronic devices. Even if you think your devices
are turned off, please inspect each of them and turn them off.

[If at any point in the study the treatment participants ask about the
fragrance of the laboratory, the researcher will indicate, “This is just how some of
the rooms in this building happen to smell... This experiment has to do with context,

and smell [may be] one aspect of the context you are in” (Herz, 1997b, p. 376)].
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Informed Consent Documents

Please turn your papers over. The first group of papers you see in front of you is
the Informed Consent. By signing them you agree to participate in this study and agree to
complete today’s entire 2-hour session. You are also agreeing to allow me to gather data
about your performance in this study, including test scores, self-report of attention, and
video from the camera on your computer. Please note that your personal information such
as your name, phone number or email address will not be reported in the research results.
Your image, nor video of you, will not appear in the results. All evidence of your
participation in this experiment will be destroyed upon completion of the study.

There is one copy of the Informed Consent for you to read and sign, and one copy
for you to take home. Please read and sign the Informed Consent documents. When you
are finished, turn them over. Are there any questions?

You may now begin.

Pretest

The next three pages in front of you are labeled Pretest 1, Pretest 2, and Pretest 3.
They are designed to test your knowledge of African place-name geography. Pretest 1
requires you to know the location and names of African countries. Pretest 2 measures
your knowledge of African country names based on location. Pretest 3 requires you to
know the locations of African countries when given their names. There are 10 questions

on each test for a total of 30 questions.
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Here are the rules for taking the Pretests. You will have a total of 10 minutes to
complete all three tests. You will start with Pretest 1. The other tests cannot be used as a
reference. Once you are finished with Pretest 1, turn it over and move on to Pretest 2.
When finished with Pretest 2, turn it over and begin Pretest 3. Again, you cannot refer to
a test for help on another test. Once you are done with a test you may not pick it back up
later so you can change your answers.

Please do the best you can as you complete these tests. When you are finished
keep all three tests turned over, place your pen on the desk and wait for further
instructions. Are there any questions? You will have ten minutes to complete the tests.
You may now begin.

(Once people start turning over the first page). Again, you cannot refer to a test
for help on another test. Once you are done with a test you may not pick it back up later
s0 you can change your answers.

You have 5 minutes remaining. If you finish early place your pen on the desk and

wait for further instructions. You have 2 minutes remaining. Stop.

FACTOR Demonstration

Now that you have completed the pretests you are ready for an introduction to
FACTOR, which is shown on the screen at the front of the room. Please do not yet begin
working on your computer.

FACTOR is designed to teach paired-associates factual information. You have

already been logged into FACTOR so that your performance can be tracked. Please take
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note of the computer you are sitting at; you will need to sit at the same computer after the
break.

FACTOR can be resized using the mouse. Grab the bottom right corner to enlarge
or shrink the application.

The lessons will teach you about the names and locations of countries in Central,
East and West Africa. For your information there are 50 countries on the African
continent but you will only learn 28. Please do not begin working on your computer.

There are four buttons at the bottom of the screen: Help, Learn, Review, and
About. For this stage of the study you will only use the Learn function. I repeat, for this
stage of the study you will only use the Learn function and nothing else.

[Paraphrased from FACTOR] To learn an area of Africa, click a lesson to
highlight it. Then click Learn. Right away, FACTOR will begin showing you the names
and locations of African countries [Click Pause]. See if you can beat the computer by
remembering the answer before it appears. Please do this only in your mind, as verbal
responses might be distracting to others in the room. It will not do you any good to
simply read the answer when it appears. You must try to remember the answer before it
appears...then you check to see if you’re right by comparing your answer to the one that
pops up.

It’s ok if you’re a little slow at first, or if you think of the wrong answer. Just keep
trying until you can easily answer the question before the answer appears. It will happen,

you just have to be a little patient.
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The Pause button is available in the event you have a question, or some sort of
technical difficulty. If this is the case, click Pause and then raise your hand and I will
come to your computer. Please do not begin working on your computer.

You can click on the Slower and Faster buttons to change the pace of the
program. Caution: if you move through the instruction too slowly, you may run out of
time.

When you can easily remember all the answers to the questions that are being
shown to you, click the Next button to learn a new country from the lesson. You will
notice that FACTOR shows you a new country along with several countries you’ve
already learned—they are there for practice. If you feel bored—Ilike when you can easily
answer all the questions that are appearing—click the Next button. When the last item of
the lesson is shown, the Next button will change to an End button. Click the End button
to end the lesson.

When you have completed a lesson go on to another African geography lesson.
You can study the lessons in any order you choose but you must take all three lessons.

You have 40 minutes to learn the geography of Central, East and West Africa.
Please do not talk to each other during the learning session or you may be removed from

the study. You may now begin working on your computer.
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First Report of Time-on-Task: 8 Minutes

Please click the Pause button. The paper after the three pretests is labeled
Participant Self-Report of Time-on-Task. Every 8 minutes I will ask you to write down
the number of minutes and seconds you were directly engaged in the geography task.

The kinds of things that indicate you were not on task might include daydreaming,
thinking about other things, looking at others’ computers, or self-grooming like cleaning
your fingernails. Are there any questions?

With the pen and paper provided, please report the number of minutes and
seconds you were directly engaged in the task out of these last 8 minutes. You can report
full minutes, like 5 minutes. Or you can report the number of seconds in intervals of 5,
but nothing else. So you could report 5 minutes, 15 seconds; or 5 minutes, thirty seconds.
But you cannot report 5 minutes, 37 seconds. The number of seconds you report must end
with a 0 or a 5. Are there any questions? When you are finished, click the Play button and

continue using the FACTOR application.

Second Report of Time-on-Task: 16 Minutes

Please click the Pause button. With the pen and paper provided, please report the
number of minutes and seconds you were directly engaged in the task out of these last 8
minutes. The number of seconds you report must end with a 0 or a 5. For your
information, you should be taking the second out of the three lessons by now. If not, you
may run out of time. When you are finished, click the Play button and continue using the

FACTOR application.
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Third Report of Time-on-Task: 24 Minutes
Please click the Pause button. This is the third report of the number of minutes
and seconds you were directly engaged in the task out of these last 8 minutes. When you

are finished, click the Play button and continue using the FACTOR application.

Fourth Report of Time-on-Task: 32 Minutes

Please click the Pause button. This is the fourth report of the number of minutes
and seconds you were directly engaged in the task out of these last 8§ minutes. If you have
gone through all three lessons, go back to the menu, select a lesson and use the Learn

function again — just as you have been doing.

Fifth Report of Time-on-Task: 40 Minutes

Please click the Pause button. This is the fifth report of the number of minutes and
seconds you were directly engaged in the task during these last 8 minutes. When you are
finished, close the FACTOR application by clicking the button in the top left corner.
When you hold your mouse over this button, you will see the letter X, then click it.

Please raise your hand if you are having trouble closing the FACTOR application.

Break
Next, you will have a 15-minute break. Here are the rules — they must be strictly
followed. You must exit the laboratory for the entire break and you will not be allowed to

enter until the break is over. You may leave your bags or coats here but please take your
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valuables with you. There should not be any problems with theft seeing as there are
several video cameras currently recording.

During the break you are not to eat or drink anything except water. This includes
chewing gum. Failure to comply will result in your removal from the study. You may
speak to one another if you choose but do not talk about the study. You are also not
permitted to study African geography during the break or you will be removed from the
study. When the break is over, I will open the door of the laboratory and you may enter.
Please be on time and sit at the same computer as the one you are in right now. You have
15 minutes for your break. Please be in your seats and ready to beginat . Are there
any questions? You may now begin your break.

Questions about medication: If you have a prescribed medication you may take it
during the break.

Questions about food or water: Only water is permitted during the break. You will
learn the reason for this at the end of the study.

**Reminder Note: Use FACTOR at some point during the learning sessions

so you can demo the Review feature after the break.
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Review Session

Welcome back. Please be sure you are sitting at the same computer you used
before the break. Raise your hand if you need to switch computers. Please do not start
using FACTOR until instructed.

Before the break you used the Learn function in FACTOR. This time you will use
the Review function. I will demonstrate:

When I log back on to FACTOR, I use the name and password shown on the
board at the front of the room. This is case sensitive. I am told I have items to review. |
click Review and begin reviewing what I learned before the break. Here’s a hint; at the
top of the window FACTOR tells me which area of Africa I am reviewing — Central, East
or West. I simply click the area of the continent then the country. If I clicked on the
wrong area of Africa I can click the Back button and then select the correct area then the
country. I then click the level of confidence I have in my answer: Guess, Maybe, Likely,
or Certain. If my answer is correct the country is highlighted in green and FACTOR
brings up the next country for me to review. If my answer is incorrect FACTOR will re-
present this country later for me to review.

Remember, if you have technical difficulties or any other questions, please raise
your hand and I will come to your computer. Again, please do your best as you review
the countries you learned before the break. The Review session will last for 8 minutes. If
for some reason your review ends before 8 minutes are over, please go back and use the

Learn function again to continue learning names and locations of countries just as you did
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before the break. Use the name and password on the board at the front to log in to

FACTOR. You may now begin by logging in.

Sixth Report of Time-on-Task (Review Session): 8 Minutes
Please stop. Close the FACTOR application. With the pen and paper provided,
please make your sixth report of engagement during these last 8 minutes. When you are

finished, close the FACTOR application and wait for further instructions.

Posttest

The remaining four documents on your desk are the Posttests. You will have ten
minutes to complete the Posttests. They are identical to the pretest you took at the start.
Do the best you can to remember the names and locations of countries located on the
African continent. There is also an exit survey for you to fill out.

The rules are the same for completing the Posttests: You will have a total of 10
minutes to complete the tests. You will start with Posttest 1. The other tests cannot be
used as a reference. Once you are finished with Posttest 1, turn it over and move on to
Posttest 2. When finished with Posttest 2, turn it over and begin Posttest 3. Again, you
cannot refer to a test for help on another test. Once you are done with a test you may not
pick it back up later on so you can change your answers.

The fourth page is an exit survey. Please fill it out as a part of the Posttests.

When you are finished, turn the tests over, place the pen on your desk and wait for

further instructions. Are there any questions? You may now begin the posttest.
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You have 10 minutes.
You have 5 minutes remaining.
You have 2 minutes remaining.
Stop. Please turn all papers over and place your pen on your desk. If you did not
finish, the time has expired. Please turn your papers over and place your pen on your

desk.

Debriefing

Thank you for your attendance and for your participation in this study. You will
now be debriefed. The purpose of the experiment was to measure your level of
engagement, or time-on-task and performance in 1 of 2 environmental conditions. The
treatment group was exposed to a peppermint aroma while the control group used the
FACTOR application in normal laboratory conditions. Although FACTOR is a relatively
new application, you were actually not testing it. FACTOR was chosen for the
experiment because of its high level of instructional design, functionality and
effectiveness. The video camera on each of your computers was active and was recording
your on and off-task behaviors during the experiment. This footage will be compared
with your own reports of engagement. [ was also monitoring your computer using the
machine at the front of the room.

The reason you were not permitted to eat or drink anything other than water is
that the senses of smell and taste are closely related. This is why you can plug your nose

to limit the bad taste of foods you do not like. If you were in the treatment group, eating
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food during the break may have thrown off your ability to clearly smell the peppermint
aroma.

Please do not talk about this study for at least 3 weeks, as there may be others in
your class who will participate. People who know about the purpose of the study may
influence the results in an overly positive or negative manner.

Please do not talk about this study for at least three weeks, as there may be others
in your class who will participate. People who know about the purpose of the study may
influence the results in an overly positive or negative manner. Are there any questions?

When the results are finalized, I will send each of you a personal email to report
the findings. Be sure to gather and take all of your belongings with you including your
copy of the informed consent document. You may now eat or drink whatever you want
once you are outside the lab.

Again, thank you very much for your participation. I will notify your instructor

and you will receive the agreed-upon extra credit.
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Appendix H

Informed Consent Documents



UtahState st g
LSL TRB Approved SA5242007

U N I U E R 5 l TV Appioval temmnstes OR2 L2008
Protessel Musher 1E71

Degesrtment of estructions] Teshmology [HH P Fntu:l.n\:l__E? IR Achmirenratir

2830 Old Main Hill il o ETE bt
Lasgam LT H4322-2830
Telephone: (435) 7072604
Fax; (435) 797-2653
Leteer of Tnformation
The Effect of an Environmental Intervention on Time-on-Task and Performance During
Participant Interaction with an Electronic Flasheard System

Introduction/Purpose: D, Byron Burnham and Aaron Loewer {a Ph.D. candidate in the Depanment of
Instrustional Technology at Utah State University) are sludymg the effccts of environmental interventions
om time-on-task and performance. You have been selected to participate because Dr. Burnham and Asron
l.oewer are siudying college students, ages 18 to 30. There will be approximately 1 5-26 participants 2t the
rescarch location (Emma Eccles Jones Education Building, Room 280) while you are present. This study
imvalves research an human subjects.

Erocedures: [ you agree to be in this study you will be asked to do the following:

A prefest which you are expected to complets

A video taken of you from your personal compuler

An intreduction to the FACTOR geography teaching application

A learning session with FACTOR (30 minutes)

A break (15 minutes)

A review session with FACTOR (15 minutes)

Self-reporting of focus during the leaming and review sessions

A postiest which you are expected (o complete

AN Cxit SUTVey

Extra credit {as detesmined by vour instructor) will be offered to participate in this research

"Ihis is a one-time experiment that will last for two hours. No follow-up visits sre expecied or required of
you or any ather participant, nor are thers any follow-up surveys for you to compléte after the sty ends.

Conflidentiality: We promise to kesp your answers sirictly confidential which is consistent with federal
and stale regulations. Gnly Dr. Byron Burnham and Asron Loswer will have aceess 1o the statistical data,
which will be stored on & passwerd-protected hard drive and stored in Aason Loewer's office in Salt Lake
City, Urab. The data will be destroyed after statistical data analysis (about 3-6 months). The rescarchers
will have two or thres assistants 1o help eode the videos.

IRB Approval Statement

The IRE (Institutional Review Board for the protection of human participants at USU) has reviewed and
approved this research study. If you have any queslions or concems about your rights, you may comact
the IRB at (435) 797-1821,

Risks'Tenefite: Participation in this study may involve some risks or discomforts. These include:
1. Sore hand or wrisl while operating computer mouse if a previous condition exists,
2. Discomfort from sitting on & chair during a two-hour time period {you will have a | 5-minute
break].
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The Effeet of an Environments] Intervention on Time-on-Task and Performance During
Participant Interaction with an Electronic Flashcard Svstem

There may or may mot be any direet benefit to vou from pasticipating in this expeniment: however, the
researchors may leam maore ghout time-on-task and performance and how both can be influenced by
participants” sensual poreeption. You may or may not henefit from lcaming the geography of the African
continent. This knowledgs could benefit you as & student or teacher of goography, specifically African
place-name pecgraphy. You may also increase vour understanding of Africen geopraphy which mey in
turn belp you as you read or view international news events.

Yoluntary Participation: Your participation is stnctly voluntary and vou may withdraw at any time
without consequence. Also, if you begin the study bul want te stop, that’s [ine.

Explanation and Offer to Answer Questions: [f vou have rescarch-related guestions vou mav coniact
Aaron Locwer & (801) 831-9945 or gjleewen@yaheo.com. You will be given numerous opportinities o
ask guestions during the study,

USU IRB Approval Statement: The Institutional Review Board for the protection of human
participants in research has approved this study, T you have any questions or concerns about your rights
you niy cortact the IRE Office ar (435) 797-1821.
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The Effect of an Environmental Intervention on Time-on-Task and Performance During
Participant Interaction with an Electronic Flasheard System
Permission
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1. I have read this document and understend its conlents YES WO
2. T agree to do this study YES N

3. Aaron Logwer and Dr, Byron Buenham may review data collected shout me during this smdy inchuding test
scores, viden, and self-reparts of engagement (time-on-task) YES M3

¥ o signatune Date

[3r. Byron Burnham
Yice-Frovost and Dean
Litah State University
School of Graduste Studies
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Logan, UT 84322
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Schedule of Events



Schedule of Events
Based on 7:00 PM Start Time

197

Time Event Duration (minutes)
6:00 Turn all computers on 5-10
6:10 Start and configure QuickTime Broadcaster 5-10
6:30 Fill diffuser with 85cc of water and 10 drops of essential | 5
oil
6:35 Start diffuser (set at continuous dispersal) 15
6:40 Initiate QuickTime Broadcaster recording on all 10
computers
6:50 Refill diffuser with water and 10 drops of essential oil 5
6:55 Set diffuser to disperse at 15 seconds on/off Remainder of study
intermittently
7:00 Arrival and seating of participants 5
7:05 Welcome and Introduction 5
7:10 Signing of informed consent documents 10
7:20 Pretest 10
7:30 - 8:20 Learning session 50
7:30 FACTOR demonstration 10
7:40 Begin learning session
7:48 1st Report of time-on-task :15
7:56 2nd Report of time-on-task :15
8:04 3d Report of time-on-task :15
8:12 4t Report of time-on-task :15
8:20 5t Report of time-on-task (Log off FACTOR) :15
8:20-8:35 Break 15
8:35-8:48 Review session 23
8:35 FACTOR review demonstration 5
8:40 Begin review session
8:48 6t Report of time-on-task :15
8:48 Posttest 10
8:58 Debriefing and questions 2
9:00 Dismissal and cleanup 20
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VITA

AARON J. LOEWER, Ph.D.

ajloewer(@yahoo.com

www.elearningclinic.com

Utah State University, Logan, UT
Ph.D., Instructional Technology
2003—2008

Dissertation Title: The Effect of An Ambient Olfactory Intervention on
Time-on-task and Performance During Participant Interaction With an
Electronic Flashcard System.

Coursework: Data Visualization, Learning and Memory, Professional
Seminar, Quantitative Research Methods, Qualitative Research Methods,
Grant Writing, Independent Study, Independent Research

Utah State University, Logan, UT
M.S., Instructional Technology
2001—2003

Coursework: Performance Management, Performance Systems, HTML,
Flash, Photoshop, DVD Authoring, Digital Audio Video, Employment
Law, Instructional Design, Instructional Simulations, Multicultural
Perspectives

Brigham Young University, Provo, UT
B.A., Communications Studies, Business Management Minor
1998—2001
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Professional Experience

The Church of Jesus Christ of Latter-day Saints, Salt Lake City, UT
Exhibit Media Producer

2008—Present

Manage design and production of interactive kiosks and exhibits; oversee
message design and prototype development; interface with internal
developers and external vendors; schedule and QA video editing and audio
mastering; manage client expectations on projects ranging from 8k to
250k.

The Church of Jesus Christ of Latter-day Saints, Salt Lake City, UT
Instructional Designer / e-Learning Producer

2005—2008

Apply ISD model to creation of e-Learning products varying widely in
scope, content type and budget; write audio narration scripts; coordinate
localization using XML; develop instruction using Captivate; oversee
prototyping and revision processes on projects <50k.

e-Learning Clinic, Salt Lake City, UT

Consultant

2008

Oversee research and development of e-Learning prototype; communicate
social networking best practices and the design of instruction within those
communities of practice.

First Class Professional Services, Salt Lake City, UT

Consultant

2008

Adpvise clients on state of the art e-Learning practices including rapid
development, instructional design, performance intervention, and
marketing strategies.

LetterPress Software, Logan, UT

Sr. Instructional Designer

2003—2005

Manage design and development of educational products ranging in
budget from $6k to $185k; synchronize grant specifications with audience
and content analysis; document and sequence learner objectives;
conceptualize courseware design; create audio voice-over scripts.



Teaching
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Utah State University, Logan, UT

Research Assistant

2002—2003

Assist in development of WebCT courses; grade student projects; recruit
program applicants; format training manual for Natural Resources
Conservation Service; edit content submitted by subject matter experts.

Utah State University, Logan, UT

Research Assistant

2001—2002

Carry out grant ($10k) specifications; research best practices in online
education; develop web resources; manage project team; convert content
into WebCT courses.

Brigham Young University, Provo, UT

Program Coordinator: Especially for Youth

1998—2001

Design and write training manuals; create blended training solutions for
counselors and provide timely, instructive feedback; coordinate program
schedule with campus representatives; ensure safety and well-being of
program participants.

Instructor, Clearfield Job Corps, Clearfield, UT
Implementation and Management of Instruction (2 credits)
September—October 2004

Instructor, Clearfield Job Corps, Clearfield, UT
Instructional Design (2 credits)
April—May 2004

Co-Instructor, Utah State University, Logan, UT
Design and Development Studio (6 credits)
May—IJune 2003



Publications
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Loewer, A.J. (2006). Improving learner performance through olfactory
intervention. Proceedings of the 29"™ Annual Conference of the
Association for Educational Communications and Technology: Dallas, TX
(in press).

Loewer, A. (2003). Preserving, restoring, integrating: Educational
practices of the Yanomamo, Ojibway, and Aborigines in contemporary
society. Educational Technology Research and Development, (51)2, 83-
87.

Presentations

Awards

Lacy, M., Loewer, A., & Petersen, M. (October, 2003). Instructional
design in the professional world at LetterPress Software. Invited
presentation for Graduate Student Lecture Series at Utah State University:
Logan, Utah.

Loewer, A.J. (April, 2006). Olfactory interventions enhance learner
performance. Annual Graduate Student Paper & Poster Symposium, April
5, 2006: Logan, Utah.

Loewer, A.J. (October, 2006). Improving learner performance through
olfactory intervention. Roundtable session at the 29" Annual Conference
of the Association for Educational Communications and Technology:
Dallas, Texas.

Richards, J., Van Schaack, A.J. & Loewer, A.J. (August, 2003). A virtual

field trip via real-time remote video broadcast. Concurrent session at the
15th Annual Instructional Technology Institute: Logan, Utah.

e 2008 Listed in Marquis Who’s Who in American Education

e 2006 Best Educational Software Award (BESSIE) for health website.
Title: Finding the Healthy You

e 2005 Best Educational Software Award (BESSIE) for physical
education. Title: STAR Sportsmanship
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2005 Educational Software Review (EDDIE) award for middle school
health. Title: Diabetes Won’t Defeat Us

2005 Best Educational Software Award (BESSIE) for health education.
Title: Children Fight BAC!

2004 Distinguished Achievement Award for science education,
Association of Educational Publishers (AEP).
Title: Children Fight BAC!

2004 — 2005 Dale & Adele Young Scholarship ($2000)
2003 National Dean’s List

2003 Instructional Technology Student Achievement Award
1999 — 2001 Hughes Foundation Scholarship ($2800)

1998 — 1999 Various scholarships from the Department of Continuing
Education ($300)

Adobe Captivate
Adobe Photoshop
Audacity

DVD Studio Pro
Final Cut Pro
HTML

Keynote

Lectora

MS Office (Word 2003 Certified)
MS Project

MS Visio

Pages
Soundtrack
WebCT
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Professional Organizations
AECT (Association for Educational Communications and Technology)

e-Learning Guild

Volunteer Work

Red Cross $10,000 Fundraiser, Salt Lake City, UT
Co-Chair, Organizing Committee
2008

Instructional Technology Faculty Search Committee, Logan, UT
Student Representative
2004—2005

Instructional Technology Institute, Logan, UT

Interim Director
2005

Instructional Technology Institute, Logan, UT

Assistant Director
2004

Sub for Santa, Logan, UT
Participant
2004, 2002

Instructional Technology Scholars Association, Logan, UT
Activities Committee
2001

BYU Spring Fling, Provo, UT
Activities Committee
2000

Adopt a Grandparent, Provo, UT
Participant
1999

Church of Jesus Christ of Latter-day Saints, Phoenix, AZ
Missionary
1994—1996
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Student Body Officer, Clavet, SK

President
1990—1991

Additional Interests
Drums and percussion, volleyball, basketball, soccer, skiing,
wakeboarding, hiking, tennis

Contribution to Diversity

Dual citizen of Canada and Germany
Current TN Visa holder



