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In a lab study with members of the University of Chicago community, Ramirez and Beilock

(2011) randomly-assigned participants to either expressively write about an upcoming high-

stakes math test or simply sit quietly and wait. Expressively-writing participants improved their

performance relative to a pretest and performed better than quietly-sitting participants (who

performed worse than their pretest). The paper included 4 studies. Studies 1 and 2 are lab

studies, and studies 3 and 4 are in-classroom field studies. Study 1 is the study being replicated,

study 2 added an additional unrelated-to-the-task writing condition, and in study 3 and its

replication, study 4, a class of 9th grade biology students were randomly-assigned to either an

expressive writing condition or a control in which they were to think about an unrelated topic

before taking an end-of-the-year test

Hypothesis to replicate and bet on:

In a high-pressure in-lab math test, those writing for 10 minutes about their deepest thoughts

and feelings regarding the upcoming test improve more on that test compared to simply sitting

quietly; an F -test, p < 0.05 using a two-tailed test.

Original test statistics: N = 20 (10 in each condition); Expressive writing Mpre = 0.86

(SD = 0.09), Mpost = 0.91 (SD = 0.05), Control Mpre = 0.82 (SD = 0.09), Mpost = 0.70

(SD = 0.11); F (1, 18) = 30.53; p = 0.00003 (reported as p < 0.01, p. S11).

Power Analysis and Criteria for
Replication: First Data Collection

The original sample size was 20 observa-

tions, 10 in each of two conditions. The ef-

fect size measured as an r was 0.793. Follow-

ing the protocol of this replication project, to

have 90% power to detect 75% of the origi-

nal effect size a sample size of 25 is required.

We will recruit a 26th participant so that

we can have equal numbers between condi-

tions. The original authors conducted an or-

thogonal manipulation of pressure that was

reported only in their Supplemental Materi-

als. On recommendation of the original au-

thors, we added the orthogonal manipulation

to assess whether the necessary pressure was

induced in the main study conditions, mea-

sured as a difference in felt anxiety between

the main and manipulation-check-comparison

conditions. The effect size of the original ef-

fect of manipulation was d = 0.99. Adding an-
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other 26 participants for these manipulation-

check-comparison conditions will give us 93%

power to detect an effect size equal to the

manipulation-check difference. The criteria

for replication is a focal-test effect in the main

conditions the same direction as the original

study and a p-value < 0.05 (two-sided test).

Power Analysis and Criteria for
Replication: Second Data Collection

According to the replication project pro-

tocol, if the original result is not replicated

in the first data collection of the 26 partic-

ipants in the main conditions, an additional

data collection of 40 individuals in the main

conditions will be carried out, for a total sam-

ple in the main conditions of 66. 40 par-

ticipants will then additionally be recruited

for the manipulation-check-comparison condi-

tions, leading to a total sample size in all con-

ditions of 132. If a second data collection is

carried out, it will be tested if the original

result replicates in the pooled sample of the

participants of the main condition in the first

and second data collections.

To have 90% power to detect 50% of the

focal effect, a sample of 66 is required for the

main study conditions; i.e. a sample size of

26 in the first collection and 40 in the sec-

ond collection. With a total of 66 partici-

pants in the main study condition, and an ad-

ditional 66 in the manipulation-check compar-

ison conditions we would have 99% power to

detect the original manipulation-check size of

d = 0.99, and 80% power to detect 50% of the

manipulation-check effect size. The criteria

for replication is a focal effect in the same di-

rection as the original in the main study con-

ditions and a p-value < 0.05 (in a two-sided

test) in the pooled data.

Sample

The sample size in the first data collection

will consist of 52 individuals from the Univer-

sity of Virginia, 26 in the main conditions and

26 in the manipulation-check-comparison con-

ditions. Participants will be recruited using

the UVA research participant pool. The orig-

inal authors expressed concern that the Uni-

versity of Chicago participants may be higher

achieving on average than UVA students. As

such, participation will be restricted to stu-

dents who scored better than 1400 on their

SAT or better than 30 on their ACT. Par-

ticipants will be compensated with research

credit. All participants assigned to the high-

pressure scenario will receive an additional

$10 in earnings, regardless of their perfor-

mance.

If the original result is not replicated in the

first data collection (two-sided p-value < 0.05

in the original direction), a second data col-

lection of 80 additional individuals from the

population will be carried out, 40 in the main

conditions and 40 in the manipulation-check-

conditions, so that the total sample size is 132.

Materials

We will use the same modular arithmetic

problems; state-form of the STAI; Expres-

sivity scale; writing condition prompt; High-

pressure scenario protocol; and Low-pressure

scenario protocol as the original study, as de-

scribed on pages 3–4 of the Supplementary In-

formation. The experiment will be in English

as in the original study.

Procedure

We follow the procedure described in the

original article. The following summary of

the experimental procedure is based on pages

211–212 of the main article and pages 2–9

of the Supplementary Information as well as
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from direct feedback provided by the original

authors.

Participants will complete the study indi-

vidually. After giving informed consent, they

will receive background about the materials of

the study, and have 8 practice modular arith-

metic problems to ensure they understand the

task. After the initial 8 problems, they will

receive 40 more on a computer (half Low-

Demand, half High-Demand), in what appear

to be a continuation of the practice session

(but in reality make up the “pretest” period

of the study). Each problem will begin with

a 500ms fixation cross. After the partici-

pant answers, there will be feedback denoting

either “correct” or “incorrect” displayed on

screen for 1 second. As elaborated by the orig-

inal authors, the experimenter will avoid eval-

uative behaviors during the pretest, to avoid

causing the participant to feel as though they

are being watched.

After the pretest, half of the partici-

pants will receive the “high-pressure” sce-

nario, while the other half will receive the

“low-pressure” scenario, both scripted on pp.

5–7 of the Supplementary Material. Those

participants in the high-pressure scenario will

make up our main study conditions, while

those in the low-pressure scenario will make

up our manipulation-check-comparison condi-

tions. In the high-pressure scenario (but not

the low-pressure scenario), they will be told

that their improvement on the second half of

the task will earn them and a (fictitious) part-

ner additional money, and that their perfor-

mance will be videotaped for teaching pur-

poses. After delivering the high-pressure sce-

nario, the experimenter will place a camera

near the participant so as to record both the

participant and their computer screen. The

camera will not be started at this point in

time.

In the Control condition, after the pretest,

participants will be told to wait quietly for a

few minutes while the experimenter retrieved

some materials for later. In the Expressive

Writing condition, participants will receive an

envelope with writing instructions inside. The

experimenter will tell them that they have a

10-minute writing session, and then leave the

room. The envelope will contain instructions

to write, as openly as possible, about their

thoughts and feelings about the math prob-

lems. The instructions will clarify that no-

body would ever be able to link up their re-

sponses with their id [full script on p. 8 of the

Supplementary Material].

After the writing/control period is finished,

in the high-pressure scenario, the experi-

menter will return to the room, start the cam-

era, tell the participants that the camera is on,

point to the red flashing light, and reinforce

the high-pressure scenario manipulation, us-

ing the language on p. 9 of the Supplementary

Material. Although the camera will be on, de-

ception will occur, since the camera will not

actually be recording the participant. All par-

ticipants are then given 40 additional modular

arithmetic problems (the post-test), similarly

distributed between easy and difficult, as in

the pretest, then the computer program will

present all participants with the STAI. The

program will also present those in the Writing

condition with the Expressivity scale. All par-

ticipants will be debriefed and paid for partic-

ipation.

Analysis

The analysis will be performed exactly as in

the supplemental materials (p. 10-13). Any

participants who score below-chance on the

pretest will be excluded (following the exclu-

sion criteria on p. 2 of the Supplemental Ma-

terial). No other exclusion rules were iden-

tified. We will include all other participants

that complete at least a portion of the depen-

dent variable.
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We will only analyze performance on the 20

high-demand modular arithmetic problems,

following the analyses of p. 10 of the sup-

plemental materials. The critical test will

measure differences in the percentage of the

high-demand modular arithmetic problems

solved, in the high-pressure scenario condi-

tion, looking at the interaction between scores

in the pretest vs post-test by the writing

condition (expressive vs. control) using a 2

mixed within (test: pre vs. post)/between

(writing: expressive vs. control)-subjects

ANOVA. A follow-up between-subjects t-test

will compare scores in the post-test between

the expressive and control conditions, and two

within-subjects t-tests will separately com-

pare changes in performance from pretest to

posttest separately in the expressive writing

and control conditions. We will not look at

performance in the low-pressure conditions.

As a manipulation check, we will compare

STAI (anxiety) scores between all participants

in the high-pressure scenario conditions and

all participants in the low-pressure scenario

conditions, using a between-subjects t-test (as

in p. 13 of the Supplemental Materials).

The result will first be estimated based on

the first data collection. If the original result

is replicated in the first data collection (a two-

sided p-value < 0.05 in the same direction as

the original study), the second data collection

will not be carried out. If the original result

is not replicated in the first data collection

a second data collection will be carried out.

The above statistical test will then be esti-

mated for the pooled sample of the first and

second data collection to test if the original

result replicated (a two-sided p-value < 0.05

in the same direction as the original study).

As secondary analyses, we will look the cor-

relation between Expressivity scores and im-

provement from pre- to post-test in the high-

pressure expressive-writing condition.

Differences from Original Study

The replication procedure is the same as

that of the original study, with some unavoid-

able deviations. The replication will be per-

formed with University of Virginia students

between September 2016 and September 2017,

whereas the data in the original study was

carried with University of Chicago students,

date unknown. As such, as in all replications,

the sample, recruiting, and setting are differ-

ent from the original study. There are no

claims in the original article that suggest that

these deviations are material for the tested ef-

fects. Nevertheless, following feedback from

the original authors, we are restricting re-

cruiting to the highest performing University

of Virginia students, based on SAT or ACT

scores.

Additionally, while the authors have pro-

vided scripts and guidance for inducing pres-

sure in the high-pressure scenario, there

will still be unavoidable differences in how

the pressure-manipulation is delivered, which

may create deviations in the amount of pres-

sure felt by participants. We will attempt to

minimize those differences before data collec-

tion by sending videos of the manipulation

to the original authors for review, and af-

ter data collection by measuring whether the

high-pressure scenario created more anxiety

in participants than the low-pressure scenario.

The computer program used to present par-

ticipants with the modular arithmetic prob-

lems will also present the STAI (all partici-

pants) and the expressivity scale (writing con-

dition participants only) at the conclusion of

the post-test.

The original paper contains five studies: the

replication is of study 1, following the project

protocol to select the first study in the paper

reporting treatment effects.
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Replication Results for the First Data
Collection (90% power to detect 75%
of the original effect size)

[To be added when replication experiments

have been completed.]

Replication Results for the First and
Second Data Collection Pooled (90%
power to detect 50% of the original
effect size)

[To be added when replication experiments

have been completed.]

Unplanned Protocol Deviations

[To be added when replication experiments

have been completed.]

Discussion

[To be added when replication experiments

have been completed.]

References

Ramirez, G. / Beilock, S. L. (2011): Writ-

ing About Testing Worries Boosts Exam Per-

formance in the Classroom, Science, 331,

pp. 211–213.

5 / 5


