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ABSTRACT 

Previous studies have shown converging evidence that negative perceptions of the surrounding environment lead to 
lower standardized test performance among stigmatized individuals. However, there has been minimal research done 
about the underlying cognitive mechanism that may account for these effects. I hypothesized that unfamiliarity with 
the surrounding environment interferes with test performance because it limits individuals’ working memory capacity. 
This within-subjects experiment, with a total of 35 Leland High School students, tested that hypothesis. A self-pro-
duced version of the working memory span task was given to all participants in both of their prospective classrooms, 
familiar and unfamiliar. Through a matched-paired t-test analysis, the results demonstrated that unfamiliarity with the 
surrounding environment significantly limited one’s working memory capacity. Implications for future studies are 
discussed. 

Introduction 

According to the College Board, approximately 10 million high school students took the SAT (Scholar Aptitude Test) 
or ACT (American College Testing) related assessments during the 2017-2018 school year (College Board, 2019). 
Recent research has been dedicated in discussing the fair and objective standards, as well as the unjust and discrimi-
natory flaws, of the standardized testing system. The current system distributes students across a variety of testing 
centers. Unfamiliarity with the surrounding environment, then, becomes a potential factor in students’ test scores. In 
my research, I will examine working memory capacity, one’s ability for short-term maintenance and manipulation of 
information, as an underlying cognitive mechanism that may explain why familiarity with the surrounding environ-
ment could affect performance on standardized tests. 

Literature Review 

Perception of the Surrounding Environment and Standardized Testing Performance 

Throughout the years, educators have discovered that environment, emotion, and cognition are all factors that highly 
contribute to student learning (Brown & Harris, 2009; Van Gennip, Segers, & Tillema, 2009). Students’ attitudes and 
perceptions of their learning environment dramatically change how they engage in the learning process. When students 
possess positive attitudes and perceive their classroom environment as safe and valuable, their achievements are ex-
pected to improve (Chu, Babenko, Cui & Leighton, 2014). 

For the past few decades, mandatory standardized tests have been administered to measure students’ achieve-
ment “with significant consequences for students” (Chu et al., 2014). From secondary exit examinations, like SAT, to 
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Medical College Admission Test (MCAT), students are categorized and graded based on how well they perform on 
such tests. At times, students are prevented from securing placements at prestigious programs and/or universities due 
to their results. Increasingly, students’ standardized test scores are also used to compare student achievements and 
school systems both nationally and internationally. This poses significant consequences on “educational policy, post-
secondary acceptance rates, and school closures” (Ravitch, 2010).  

Determining the aspects that enable or hinder students’ academic achievement on these standardized tests is 
vital (Aldridge & Templeton, 1999). In a 2014 study, Professors Chu et al. examined the correlation between students’ 
standardized test performance and their perceptions of learning environments. Researchers adapted a 4-point Likert 
scale survey to evaluate how students perceive their learning environments. The Programme for International Student 
Assessment (PISA) is then used to measure students’ academic achievement. The survey and the PISA were given to 
5,233 students from 165 schools in the United States and 23,000 students from 978 schools in Canada. Through se-
quential hierarchical linear modeling of the data, Chu et al. clearly concluded that how students perceive their sur-
roundings explained a significant, yet modest, 2.86% of the total difference in students’ standardized test scores. This 
provides a rationale for further investigation on the environmental variables that contribute to students’ standardized 
test performance. However, instead of finding the correlational evidence for the relationship, my experiment studies 
the cause and effect of the scenario. It also highlights the importance of researching potential mechanisms, such as 
working memory, that lead to such effects. 

 
Working Memory Definition  
 
In 1690, the idea of short-lived memory was first coined by philosopher John Locke. He proposed that only a limited 
amount of knowledge can be stored at once (Cowan, Rouder, Blime & Scott, 2012). This view has since then been 
developed, reflecting the modern conceptualization of working memory most renownedly presented by Baddeley and 
Hitch in 1974. These two researchers built on the theory of short-term memory, the part of the memory that retains 
information for immediate use. They presented a new multi-component system that stores and processes together. 
Together, Baddeley and Hitch (1974) termed “working memory,” developing a model with three distinctive, yet in-
teractive, cognitive functions. These are the phonological loop, the visuospatial sketchpad, and the central executive 
processor. Baddeley and Hitch (1974) defined the phonological loop as a short-term store of spoken and written ma-
terial, the visuospatial sketchpad as the internal eye that stores visual and spatial information, and central executive as 
a system that controls attentional processes. In the early 2000s, Engle’s definition of working memory centered en-
tirely on the central executive process. He explained it as one that “focuses attention on preserving temporarily acti-
vated information of interest and inhibiting distractions that are irrelevant to the tasks at hand” (Engle, 2002). Ever 
since, modern theories of working memory have drifted to include attentional capability (central executive) in addition 
to the temporary storage of information (short-term memory).  

For my research, I have adopted Nelson Cowan’s attention-control working memory definition. Cowan de-
fined it as “the use of attention to preserve information about goals and sub-goals for ongoing processing and to inhibit 
distractions from those goals” (Cowan, 2016). Individuals with higher working memory capacity can suppress task-
irrelevant details and focus on task-essential information for ongoing processing (Simon, Tusch, Holcomb & Daffner, 
2016). 

 
Working Memory Capacity and Cognitive Tasks 
 
Another study by Engle, Tuholski, Laughlin, and Conway (1999) explored relationships between working memory 
capacity and real-world cognitive tasks, such as complex learning, language comprehension, writing, reasoning, and 
other executive functions. Complex cognitive span tasks measure individual differences in working memory. These 
tasks were designed “to engage multiple aspects of working memory and impose interleaved processing demands that 
limit the use of mnemonic strategies” (Mathy, Chekaf & Cowan, 2018). Working memory capacity was distinctly 
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positively correlated (correlation coefficient of r = 0.59) with fluid intelligence––“one’s ability to think logically and 
solve new problems in novel situations without reference to previously acquired knowledge” (Thorsen, Gustafsson & 
Cliffordson, 2014). A high correlation was also found between students’ working memory capacity and their verbal 
(r = 0.40) and qualitative (r = 0.43) SAT scores. In this paper, working memory is shown to be moderately involved 
in complex cognitive tasks and standardized tests. 
 
Underlying Cognitive Mechanism 
 
Prior research has shown converging evidence that students’ perceptions of their surrounding environment negatively 
affects their standardized test performance. However, little is known about its underlying cognitive mechanisms. 
Therefore, the focus of my research centers around assessing working memory capacity as a potential cognitive mech-
anism that contributes to differences in students’ standardized test results due to unfamiliarity with the testing envi-
ronment. As there is a wide range of elements that can alter students’ perceptions of their surrounding environment, I 
have narrowed my topic specifically to examining students’ familiarity with the surrounding environment as the factor. 
Since most standardized tests are provided during school hours in a classroom setting, and most of my subjects will 
be participating in my experiment at my high school, it would be most logical for me to define surrounding environ-
ments as classrooms on a school campus. The ultimate goal of my research is to examine whether students’ familiarity 
with their surrounding environment affects their working memory capacity. 
 
Working Memory Span Tasks 
 
The Daneman and Carpenter’s version of the reading span task is used to measure working memory capacity. In a 
methodological review on working memory span tasks, professors evaluate the positives and the negatives of the task, 
from the reliability and validity of the assessment to optimal administration and scoring procedures. Conway et al. 
(2005) provides strong evidence that working memory span tasks are accurate predictions of one’s cognition. In sta-
tistical analysis, Cronbach’s alpha coefficients are calculated as an estimate of the reliability of a psychometric test. 
Three verbal span tasks––counting, operation, and reading––are shown to be constructively valid and reliable with 
high Cronbach’s alpha coefficients of 0.78, 0.80, and 0.77, respectively (Conway et al., 2005). Proven to be extremely 
useful in cognitive psychology research, I will be applying one of these specific working memory span tasks (reading) 
in my experiment. More detailed descriptions of the specific procedural of the reading span task will be discussed in 
the methodology section.  
 

Hypothesis  
 
Working Memory Capacity and Testing Environment 
 
Previous research has not directly examined how environmental manipulation can temporarily limit one’s working 
memory capacity. However, some evidence suggests that high levels of anxiety might correlate with reduced levels 
of working memory capacity (Eysenck & Calvo, 1992), and that variations with the surrounding environment can 
increase or decrease one’s stress level (Zatz & Chassin, 1985). Individuals, who report more real-life stress and score 
higher on anxiety trait, perform worse on working memory capacity measures than their less-stressed counterparts 
(Derakshan & Eysenck, 1998; Klein & Boals, 2001). In a 2001 paper, Klein and Boals claimed that individuals under 
high stress levels utilize a great amount of their “mental resources” to suppress those negative and unwanted thoughts, 
instead of focusing on the tasks at hand. Stress-related thoughts occupy valuable cognitive resources, preventing 
stressed individuals from operating at their optimal working memory capacity. In another paper, Taylor (2004) exam-
ined the roles of the classroom environment on students’ increasing or decreasing anxiety levels. Qualitative data 
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analyses confirmed that familiarity with classroom environments can lower students’ levels of anxiety and increase 
positive attitudes during learning and testing (Taylor, 2004). With these previously correlational relationships estab-
lished, it is expected that the environmental unfamiliarity can temporarily lower students’ working memory capacity. 
It will then be the goal of my experiment to test such a hypothesis. As previous studies are mostly correlational re-
search, my study will help establish the cause and effect relationship between the two variables, if any.  
 

Methodology 
 
Participants 
 
The participants in this study were recruited from a convenience sample of students at Leland High School from ages 
14 to 18, as explained by Table 1 below.  
 
Table 1. Demographics of Participants. Note that percentages do not add to 100.00% due to rounding.  
 

 Numbers (out of 35) Percentage (out of 100%) 

Gender 

Male 13 37.1% 

Female 22 62.9% 

Age 

14 1 2.9% 

15 5 14.3% 

16 10 28.6% 

17 18 51.4% 

18 1 2.9% 

Race 

Asian 34 97.1% 

White 1 2.9% 

 
As most participants were underaged (<18) students, consent forms were provided and signed electronically 

by both the parents and the students. The forms request information regarding participants’ age, gender, race, test 
anxiety scores, and working memory task results. Participants also consented to taking a working memory task at two 
prospective environments at the school, with a 30 minutes run-time each. To ensure subjects’ confidentiality, partici-
pants were labelled by numbers at the start of the experiment without any other personally identifiable information.  
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Procedure 
 
Participants were instructed to indicate a classroom on Leland High School’s campus where they had taken at least 5 
academic tests and where they felt the most “comfortable/relaxed” in. The classroom participants reported was then 
used as the “familiar environment” in the study. Participants then identified a classroom on campus that they have 
never been in before, and this was the “unfamiliar environment.”  

Prior to the test date, participants were asked to take a Likert survey, describing their test anxiety level. With 
that information, I have ensured that all participants have a moderate level of  test anxiety––one that is not too extreme 
comparably to the rest of the subjects and one that will not strongly fluctuate their reading span scores. Along with 
the gathered information, I grouped the students into blocks based on all three factors: age, gender, and anxiety level.  

Within each block, participants were then separated and assigned into two groups through a random genera-
tor. Ideally, the testing should have been counterbalanced such that, half of the participants took the working memory 
span tasks in their familiar locations first and the unfamiliar second. The other half, vice versa. Since participants 
would already have more practice and experience with the tasks taking it a second time, this was proposed to ensure 
the reliability of the test, such that the test-retest effect––also known as the practice effect––would not be the factor 
affecting students’ working memory capacity scores. However, due to scheduling issues and time constraints, 21 par-
ticipants ultimately took the test at the familiar environment first and unfamiliar second, while 14 others did vice 
versa. Therefore, the average scores in the unfamiliar environment may be slightly biased upwards, as more partici-
pants took the test in the familiar environment first after practice. Note that this confounding effect would act in the 
opposite direction to the hypothesis.  

After the data was obtained, a paired samples t-test analysis was conducted to test for a significant difference 
in students’ working memory capacity scores in the familiar and unfamiliar testing environments. Because test-retest 
effect was a potential bias in my study, another t-test analysis was performed to examine any significant difference in 
students’ scores between the first-time and the second time testing.  

Other factors that were taken into consideration include sleeping time and noise level. To prevent sleep dep-
rivation as a factor affecting students’ test scores, I have asked all participants to sleep at least 7 hours prior to their 
test dates. As for noise level, I have made sure that the room is quiet as if it was during a real testing in school.  

 
Materials 
 
Test Anxiety and Stress Survey 
A simple test anxiety questionnaire developed by Nist and Diehl (1990) was given to participants to fill out prior to 
the test dates. The survey aims to determine if some students experience cases of test anxiety. Participants were to 
carefully read through each statement and reflect upon their past (pleasant and unpleasant) testing experiences. Then, 
participants indicated the frequency of such stressful events happening in their life by choosing a number from one to 
five, from 1 being “never” to 5 being “always.” 

The survey includes a total of 10 statements, as displayed in Appendix A. Participants’ scores were tallied 
and ranged between 10 and 50. A low score between 10 to 19 signifies that the participants do not suffer from test 
anxiety. A median score between 20 and 35 indicates that the subjects exhibit some characteristics of test anxiety, but 
the stress level is healthy. Participants who scored over 35 experience an unhealthy level of anxiety. Since emotional 
instability plays a large role in students’ working memory span tasks scores (Krause-Utz, 2012), it is important to 
consider it alongside any potential effects of environmental familiarity.  

 
Reading Span Task 
To investigate the effects of environmental familiarity on students’ working memory capacity, a version of Daneman 
and Carpenter’s (1980) dual processing reading span task was implemented in my study. During my pilot study, I 
conducted the experiment with both the reading span and operation span tasks. It was found that participants’ scores 
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in the reading span task had a normal distribution, whereas the results in the operation span displayed a ceiling effect–
–meaning that the task was too easy. Ultimately, the reading span task was considered as the best fit for my research.  

For the purpose of my experiment, I have coded my own version of the reading span task, which involves 
two separate, yet concurrently performed, tasks: a processing task and a memory span task. Participants evaluate the 
logic of written sentences while memorizing single digits for later recalls.  

In a trial, subjects are first presented with a number from 0 to 9, followed by an English sentence. This 
sentence may or may not make logical sense. The following are examples of a correct sentence and an incorrect 
sentence, respectively: “I like to swim in the pool” and “I like to swim in the sun.” After reading the sentence, partic-
ipants are to respond to the question “does the sentence make logical sense?” Subjects reply “y” for “yes, it makes 
sense,” or “n” for “no, it doesn’t make sense.” Following the response, another number and sentence combination is 
then displayed. At the end of a series of sentences and numbers, also known as a trial, participants are asked to recall 
all the digits previously displayed in the correct order. The sentences are introduced merely as a way to engage indi-
viduals in some sort of cognitive processing. The working memory capacity is then measured by the numbers of digits 
that the participants can correctly recall at the end of each trial.  

Each participant is given a total of 34 trials––that is, 2 repetitions of each set size of 2 and 3, followed by 6 
repetitions of each set size from 4 to 8. A set size is essentially the amount of numbers that the participants are asked 
to recall on a trial. First 4 trials at the beginning of the test with set sizes of 2 and 3 are merely for participants to 
practice and get used to the test. The remaining 30 trials are utilized to calculate participants’ working memory span 
scores. The order of set sizes is sequentially determined. The numbers to-be-recalled are randomly generated without 
replacement––meaning that the same number can appear twice in a row. The sentences presented were taken from 
previously designed tests and selected to be of moderate difficulty. The sentences were no longer than 20 words, and 
errors were hidden within the sentences.  
 
Scoring 
 
Reading span task scores were calculated based on the total numbers that participants recalled correctly after all 30 
trials. For each set size from 4 to 8, participants received 6 trials––that is, 6 repetitions of trying to recall the “set size” 
amount of numbers after a series of number/sentence sequences. A score will be calculated for each set size by adding 
up the amount of numbers correctly recalled for each of the 6 trials. The total possible correct for each set size would 
be (set size) times (6 trials). With the scores for each set size, a total correct score is then calculated for each environ-
ment as the sum of all scores for all set sizes. The maximum total correct for the test was 180. 
 

Data Collection 
 
The means of the participants’ scores at the two environments are displayed in Table 2, and the total mean difference 
between the scores are further emphasized by Figure 1. 
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Table 2. This table displays the mean scores of all 35 students for each set size and at each prospective environment. 
The row entitled “total correct” represents the participants’ mean scores after all the raw points of each set size were 
added and taken the average of.  
 

Students’ Average Scores At The Two Prospective Environments 

Set Size Familiar Unfamiliar 

4 23.200 22.543 

5 28.200 27.914 

6 33.286 32.714 

7 35.057 35.657 

8 38.914 37.743 

Total Correct 160.657 156.571 

 
 

Average Total Scores at The Two Environments 

 
 
Figure 1. The total correct scores displayed represent the averages of all 35 participants’ counts for each prospective 
location. Note that the vertical axis starts at 100, not 0. 
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Analysis 
 
Familiarity with Environments 
 
To calculate for a significance difference between the two mean scores between the familiar environment versus the 
unfamiliar environment, I performed a paired samples t-test analysis.  
Hypothesis 
 The goal in my research is to test for a significant difference between the students’ working memory capacity 
mean scores at their familiar environment (𝜇𝜇𝑓𝑓) versus their scores at their unfamiliar environment (𝜇𝜇𝑢𝑢) at 𝛼𝛼 =
0.05 (95%) level of significance. The difference between students’ scores at the two prospective locations is then 
denoted by 𝜇𝜇𝐷𝐷 , or 𝜇𝜇𝑓𝑓 − 𝜇𝜇𝑢𝑢.  

My null hypothesis (𝐻𝐻0) is that there is no significant difference between students’ working memory capacity 
scores at their familiar environment compared to their scores at their unfamiliar environment. That is, 𝜇𝜇𝑓𝑓 = 𝜇𝜇𝑢𝑢, or 
𝜇𝜇𝐷𝐷 = 0. My alternative hypothesis (𝐻𝐻𝐴𝐴) is students’ working memory capacity scores at their familiar environment 
are higher than to their scores at their unfamiliar environment. That is, 𝜇𝜇𝑓𝑓 > 𝜇𝜇𝑢𝑢, or 𝜇𝜇𝐷𝐷 > 0. 
Conditions 

To qualify for the proper usage of t-test, the data must be random, independent, and normal. For analysis 
purposes, I assume my conveniently sampled data is representative and random. My data is considered independent 
because each student’s working memory capacity scores is not influenced by any other individuals. Also, the school 
population is at least 10 times the sample size (>350). Lastly, my data is said to follow a normal distribution due to 
the central limit theorem, which states that “the distribution of sample means approximates a normal distribution as 
the sample size gets larger” (Investopedia, 2019). The central limit theorem typically requires a sample size equals to 
or greater than 30, which fits for my sample of size 35.  
Calculation 

The mean difference was calculated as the average of each student’ score difference between the two envi-
ronments. The standard deviation values were evaluated to indicate the deviation of each participant’s score difference 
away from the mean difference. The t-statistic scores were calculated utilizing mathematical formulas for a matched-
paired two sample t-test on Excel. The p-values were found in correspondence of the t-statistics. The results are ex-
plicitly exhibited in Table 3. 
 
Table 3. Positive mean difference signifies that students’ average score at the familiar environment is greater than 
their average score at the unfamiliar environment. 
 

Set Size Mean Difference Standard Deviation T-Statistics P-Value 

4 0.6571 2.5661 1.515 0.0695 

5 0.2857 2.2172 0.762 0.2255 

6 0.5714 3.4580 0.978 0.1675 

7 1.4000 4.1245 2.008 0.0263 

8 1.1714 6.4965 1.067 0.1467 

Total Correct 4.0857 10.7877 2.240 0.0158 
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Also note that values of the “Total Correct” are not simply the sums of each column. Rather, they are values conducted 
with each column’s cumulative mean scores.  
 
Conclusion 
At 𝛼𝛼 = 0.05 level of significance, the p-value (0.0158) is less than the level of significance (0.05) for the total score, 
and therefore, the null hypothesis is rejected. This suggests that students scored higher on a working memory span 
task when taken in their familiar environment than when they took it in an unfamiliar environment. It can then be 
concluded that unfamiliarity with the surrounding environment does significantly occupy students’ working memory.  

Looking at each set size, set size of 7 is where the biggest and the only significant difference in students’ 
scores at the two locations lies. In comparison with the rest of the set sizes, set size 4 also displays quite a large 
difference, but it is not significant. These differences––though not greater than the difference observed with the cu-
mulative mean––may hint at some possible theories to be analyzed in the Discussion section.  
 
Order of Testing 
 
To test whether the order of testing contributes significantly to the displayed results, I conducted another paired sample 
t-test. This analysis compares students’ mean scores of their first-time testing versus their second-time testing––no 
matter the familiarity of the environment that they were in the first or second time. Students’ average scores for the 
first-time testing and second time retesting are displayed in Table 4 below. The mean difference, standard deviation, 
t-statistics and p-value calculated are shown in Table 5 below. 
 
Table 4. Average Total Corrects During First-Time Testing Versus Second-Time Retesting 
 

 
Total Correct 

First Time Testing Second Time Retesting 

157.571 159.657 

 
 
Table 5. Mean Difference, Standard Deviation, T-Score and P-Value Examining for Significant Difference In Order 
of Testing 
 

 
Order of Testing 

Mean Difference Standard Deviation T-Statistics P-Value 

-2.0857 11.3614 -1.086 0.1425 

 
Note that the negative in mean difference and t-statistics simply indicate that the mean scores during the second time 
testing is greater than the scores during the first time.  

Based on the result of this t-test analysis, students’ scores did not significantly differ between the two time 
points (p-value 0.1425 > level of confidence 𝛼𝛼 = 0.05). Therefore, it is reasonable to suggest that the order of testing 
did not greatly influence on the significant result concluded previously. 
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Discussion 
 
The goal of my research was to examine the correlation between students’ working memory capacity and familiarity 
with their surrounding environment. It has been previously established that unfamiliarity with environment increases 
anxiety levels (Zatz & Chassin, 1985), and that chronic anxiety level correlates with lower working memory capacity 
(Eysenck & Calvo, 1992). From this, I hypothesized that environmental unfamiliarity will limit students’ working 
memory capacity temporarily. The result supports my hypothesis. Students’ working memory scores at the familiar 
environment were significantly higher than their scores at the unfamiliar location.  

Based on prior literature, individuals are more likely to be stressed, or at least more aware of their environ-
ment if placed in an unfamiliar environment (Klein & Boals, 2001). When individuals place more conscious thought 
about their surrounding environment, they are more likely to be distracted and focus less on the task––which in and 
of itself already requires a huge amount of attention. With stress and anxiety occupying students’ mental resources, it 
is very possible that these individuals are not operating at their optimal working memory capacity (Klein & Boals, 
2001). In addition, previous research on stereotype threats depict similar decreases in students’ working memory 
capacity, explaining such findings with heightened levels of anxiety and arousal (Schmader & Johns, 2003). It further 
associates increased stress levels with decreases in mental resources and lowered levels of working memory capacity. 

  
Differences at Each Set Size 
 
The biggest and most significant difference in students’ mean scores at the two environments is observed at span 7. 
This trial is where students’ working memory was most challenged and thus most prominently influenced by the 
difference in the environment. The lack of a significant difference at set size of 8 may conclude that such level of 
difficulty was beyond the working memory capacity of high school individuals––also known as a floor effect. Vari-
ance in scores is limited by the extremely hard difficulty on these trials, and therefore, scores are less likely to be 
influenced by other factors.  

It is also interesting to note that scores at span 4 almost significantly differed. This can be observed as where 
students’ working memory is not greatly challenged. This was also the start of the assessment. Students may be more 
nervous or anxious, and therefore, more aware of their surrounding environment. It is possible that environmental 
factors have a much greater effect on students at this time of the task, and if follows that performance on standardized 
academic tests may be most influenced by the environment at the beginning of the test.  

Comparing the t-statistic values at each span size, it suggests that the working memory assessment was most 
sensitive at span 7 and 4, and less sensitive at span 5, 6, and 8.  

 
Limitations 
 
Uneven Distribution in the Order of Testing 
Although the additional t-test demonstrated that the order of testing does not significantly contribute to the results 
concluded, this uneven distribution might still introduce some bias. 21 students took the task in a familiar environment 
first and unfamiliar second. 14 students did vice versa. In theory, these 21 students should have performed better 
during the second-time at their unfamiliar environment, while the other 14 students should have done better during 
the second-time at their familiar environment. This suggests that more students should have performed better in the 
unfamiliar environments if the participants’ performance is much affected by the order of testing. However, students’ 
mean scores at the familiar environments still ended up being significantly higher than the scores at the unfamiliar 
environments. This indicates that students’ familiarity with their surrounding environment essentially caused more of 
a factor than the order of testing. This analysis also conveys the possibility of having an even more significant result 
if the participants were truly to take the task at each environment in the order assigned.  
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Uncontrollable Personal Biases 
Participants were asked to have at least 7 hours of sleep prior to each test date and to be as stress free as possible. 
However, each individual may react differently to the test due to the test dates, their mood, their sleep schedule, and/or 
any other personal issues. These may all create additional bias in the results.  
 
Convenience Sampling 
As subjects were pulled from a convenience sample of my high school population, they may not accurately represent 
high school students in general. In addition, conditions of t-test require the sample to be random. But my convenience 
sample may not be random as I assumed in the t-test. This may affect the reliability of the t-test procedure in my 
analysis.  
 
Hawthorne Effect 
Although I did not directly inform any of my participants about the design and the purpose of my experiment, some 
of the students were able to discover the motive behind my study. As the Hawthorne effect and demand characteristics 
can be a large determinant in experimental studies, it brings bias to students’ scores on the task.  
 
Other Environmental Factors 
Even though I had controlled the noise level in each classroom, there are still various environmental factors that could 
affect students’ testing. These include the amount of light, the heating, the aesthetics of the room. These potential 
factors could all influence students’ performance on the task.  
 
Significance and Call for Future Research 
 
This experiment advances researchers’ understanding on how familiarity of the environment affects high school stu-
dents’ cognitive function. Manipulations of the surrounding environment can produce situational reductions in work-
ing memory capacity, which is an important cognitive mechanism utilized in standardized testing. This underscores 
the need for educators to re-examine the reliability of the current standardized testing system. With students spread 
across school campuses and classrooms, the environment plays a huge role in their test scores. The finding demon-
strates a potential bias factor in standardized testing that is uncontrollable by the students.  
 

Conclusion 
 
Previous research on environmental familiarity predominantly focused on influential variables that cause fluctuations 
in students’ standardized test scores. Little to no work has been done to examine the consequences of environmental 
unfamiliarity on the cognitive processing of a high school student. The primary focus of this research is to advance 
current knowledge on how environmental manipulation decreases students’ scores on complex cognitive tests because 
it lowers their working memory capacity. This study found converging evidence that performing in unfamiliar settings 
can deplete individuals’ working memory capacity and impair their results on challenging academic tasks. Although 
working memory capacity may not be the only cognitive function involved in standardized testing, these findings still 
demonstrate how environments can undermine the “talents and abilities of individuals who might otherwise meet their 
full potential in high-stakes performance situations, such as college entrance exams” (Schmader & Johns, 2013). I 
hope that this research meets its maximum potential and contributes to the development of a fair and just standardized 
testing system, where environmental unfamiliarity should not and cannot play a role in influencing students’ perfor-
mance. 
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