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The Effect of Gender Pronouns and Stereotypical Sex of Occupations on Reading Time
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Many studies have demonstrated that the generic use of the pronoun “he” in English leads to thoughts of male referents in a variety of subject populations, using a variety of tasks (Hyde, 1984; Gastil, 1990; Sniezek and Jazwinski, 1986; Hamilton, 1988).  Banaji and Hardin (1996) demonstrated in a priming study that masculine primes (e.g., father) or feminine primes (e.g., mother) sped responding to an appropriate pronoun, and slowed responding to an inappropriate pronoun.  The present study was designed to extend this priming effect to a text reading task.  Gernsbacher (1990) proposed a structure building framework to account for language comprehension.  Readers must first build a foundation (structure) for a text.  Then they must either map incoming information onto this structure, or shift to a new structure when new information cannot be mapped.  The hypothesis for the present study is that when readers build a masculine or feminine structure (based on a stereotypical occupation name), comprehension of a subsequent sentence will be helped if the pronoun used maps onto the existing structure, and comprehension will be impaired if the pronoun will not map.

Experiment 1
Procedure
Thirty-one independent raters judged 40 professions on a nine-point scale (1 = feminine, 9 = masculine).  Fourteen masculine professions with a mean rating of 7.98 (0.46) and 14 feminine professions with a mean rating of 2.24 (0.44) were chosen for the experiment.  A two sentence text was written for each profession.  The first sentence introduced the profession and the second sentence used a pronoun (“he” or “she”) to refer to the character in the first sentence.  

Forty-four men and 46 women read seven masculine/“he” texts, seven masculine/“she” texts, seven feminine/“he” texts, and seven feminine/“she” texts.  The texts were presented in a random order, and pronouns were randomly selected for each text.  Reading time for the second sentence was the dependent variable (this score was converted into a time per letter because the second sentences were not all the same length).

Sample Texts:

Stereotypically masculine profession

The mechanic didn’t know anything about brakes.

He/she decided to work on the person’s truck anyway.

Stereotypically feminine profession

The secretary realized that the exam hadn’t been copied on time.

He/she rushed to the Xerox machine to make the copies.

Results
The main result is the significant sex of occupation X pronoun interaction.  Consistent with predictions made using Gernsbacher’s structure building framework, readers are slowed (approximately 140 ms for a 40 character sentence) when the gender of the pronoun does not match the stereotypical gender of the occupation.  An interesting (and unexpected) result was the significant 3-way interaction (with sex of participant).  Female readers take approximately the same amount of time to read “he” and “she” versions of the texts with stereotypically male occupations.  In other words, “male” occupations do not appear to prime women to think of a male character.

Experiment 2

The purpose of Experiment 2 was to replicate Experiment 1, and to investigate the effect of neutral occupation primes on reading time.  

Procedure

Forty-one independent raters judged 40 professions on a nine-point scale.  Twenty-three of these were repeated from the original rating instrument (reliability r = 0.99).  Fourteen neutral professions with a mean rating of 5.03 (0.27) were chosen for the experiment.  A two sentence text was written for each profession similar to the texts in Experiment 1.

Thirty men and 30 women read the texts from Experiment 1 plus seven neutral/“he” texts and seven neutral/“she” texts.  The texts were presented in a random order, and pronouns were randomly selected for each text.  Reading time for the second sentence was the dependent variable.

Sample text:

Neutral profession

The x-ray lab technician was tired of putting the heavy lead jackets on people.

He/she decided to stop using the jackets.

Results
The main result is the significant sex of occupation X pronoun interaction.  As in Experiment 1, readers are slowed (approximately 160 ms for a 40 character sentence) when the gender of the pronoun does not match the stereotypical gender of the occupation.  With neutral occupation primes, readers are slower overall, suggesting that they delayed gender-relevant structure building until the pronoun disambiguated the sex of the character in the first sentence.  A significant 3-way interaction replicated the lack of priming for females reading texts with “male” jobs.

Conclusions

When a pronoun fails to match the expected sex of its antecedent, reading time is slowed.  It appears that readers do engage in a process similar to Gernsbacher’s (1990) shifting to form a new structure.  Consistent with previous research, the pronoun “he” was not treated as generic by participants in these experiments.  Male and female readers were slowed when “female” occupations were followed by “he.”  One novel finding was that female readers did not appear to perceive characters holding stereotypically masculine professions to be male.
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Appendix

Texts used in the experiments.  Mean rating and s.d. are in brackets after each text.

Begin female texts

The nurse filed the charts.

discovered that they were not in alphabetical order.

The charts were in alphabetical order.

{2.16, 1.01}

The elementary school teacher told the class to quiet down.

wanted the children to begin the spelling test.

The class was being loud.

{2.26, 1.11}

The child care worker was reading to the children. 

decided that it was time for the kids’ nap.

The children were being read to.

{2.29, 1.02}

The receptionist took over 200 calls on Tuesday.

recorded all the messages on a note pad.

The receptionist failed to record the messages.

{1.74, 0.72}

The model had three photo shoots in Paris.

changed outfits sixteen times for each shoot.

The model was in Paris.

{2.90, 1.69}

The secretary realized that the exam hadn’t been copied on time.

rushed to the Xerox machine to make the copies.

The secretary made some copies.

{1.68, 0.69}

The flight attendant brought out the drink cart.

spilled hot coffee all over one of the passengers.

The flight attendant had no problems.

{2.64, 1.45}

The psychic read the woman’s palm. 

saw a happy and prosperous future for the woman and her family.

The woman’s future looked bright.

{1.93, 1.22}

The operator answered the call.

heard a frantic voice on the line and connected the call to the police.

The operator connected the caller to the hospital.

{2.97, 1.80}

The aerobics instructor was very enthusiastic.

wanted the class to get into the workout.

The aerobics instructor wasn’t very enthusiastic.

{1.87, 1.04}

The librarian spent all morning helping students use the reference computers.

was getting tired of saying the same thing over and over.

The librarian was tired from checking out books.

{2.26, 1.37}

The piano teacher was getting tired of hearing chopsticks played badly.

decided to teach the next student Heart and Soul.

The piano teacher was tired of the same old thing.

{2.84, 1.65}

The housekeeper didn’t clean room 122 because there was a “Please Do Not Disturb sign.”

had made the mistake of ignoring one of these signs before.

The housekeeper respected the sign.

{1.55, 0.66}

The dietitian believes that motivation to lose weight comes from public humiliation.

makes people get on a scale in front of a group.

The dietitian dislikes harsh therapy.

{2.29, 1.27}

Begin male texts

The pilot was disturbed by the loud explosion.

rushed to the cabin to see what was wrong.

The pilot sent the co-pilot to see what was wrong.

{8.19, 0.78}

The electrician repaired the wiring in the old house.

received a nasty shock from one of the old outlets.

The house was new.

{8.55, 0.50}

The politician gave a long speech.

spoke about the economy and was received positively.

The crowd enjoyed the speech.

{7.74, 0.88}

The accountant calculated the expenses.

was worried the company would have to file for bankruptcy.

The company was in financial difficulty.

{7.13, 1.16}

The plumber examined the sink.

found a leak in one of the pipes and replaced it.

Nothing was wrong with the sink.

{8.52, 0.56}

The mechanic didn’t know anything about brakes.

decided to work on the person’s truck anyway.

The mechanic was not a brake expert.

{8.74, 0.50}

The stockbroker was trying to persuade the client to sell some stock.

was trying to earn extra commission to buy a car.

The stockbroker wanted a car.

{7.77, 1.04}

The forest ranger noticed smoke on the horizon.

rushed to the radio to raise the alarm.

The forest ranger rushed to the scene of the fire.

{7.45, 1.32}

The sports announcer was late to the big game.

was happy to see that the game hadn’t started yet.

The sports announcer was on time.

{8.19, 0.93}

The caddy carried the golf clubs to the 18th tee.

was hoping for a big tip when the round was finished.

The caddy wanted a big tip.

{8.19, 1.30}

The house painter got out the wire brush and scraper.

wasn’t looking forward to scraping such a big house.

The painter was excited about the scraping.

{8.22, 0.94}

The mathematician was frustrated by the difficult proof.

could see why nobody had ever solved it before.

The proof was difficult.

{7.71, 1.05}

The engineer designed the front suspension of the new car.

enjoyed every aspect of designing sports cars.

The engineer was designing a new suspension.

{8.00, 0.84}

The computer programmer was working on some speech recognition software.

was having trouble with the new microphone.

The programmer was working on a new video game.

{7.32, 1.33}

Begin neutral texts

Note:  These were normed in a separate study.  We took all from 4.5-5.5.

The professor prepared a 40 minute lecture for class.

got to class but forgot the notes.

The lecture was 40 minutes long.

{5.42, 0.87}

The clerk rang up the merchandise.

forgot to take off for the customer’s coupons.

The clerk took off for the coupons.

{5.10, 1.11}

The bus driver was in a hurry to get to the school.

was getting angry with the noisy kids.

The bus driver was in a good mood.

{5.46, 1.05}

The artist was working on a still life.

was experimenting with new materials.

The artist was painting a still life.

{5.10, 0.94}

The gardener was weeding the flower bed.

started to get tired because of the heat.

The gardener was planting seeds.

{4.63, 1.09}

The ticket agent was frustrated with the rude customers.

was hoping to get the flight off on time.

The agent was having problems.

{4.73, 1.18}

The news anchor was getting ready for the evening broadcast.

was having trouble deciding what to wear.

The anchor was trying to decide on make-up options.

{5.34, 0.85}

The journalist was reporting on the double homicide.

found out that the husband was the murderer.

The journalist was reporting on a murder story.

{5.05, 0.59}

The toll booth collector had a bad case of diarrhea.

kept having to close the lane.

The toll booth collector was having a good day.

{5.10, 0.89}

The telemarketer tried to call people during dinner.

was trying to sell encyclopedias.

The telemarketer was interrupting dinner.

{4.71, 0.96}

The x-ray lab technician was tired of putting the heavy lead jackets on people.

decided to stop using the jackets.

The x-ray technician was a responsible worker.

{4.63, 0.94}

The talk show host liked to have drag queens on the show.

felt that they really boosted the ratings.

The talk show host liked to have drag queens on.

{5.02, 1.59}

The advertiser was working on a commercial.

was trying to get the models posed around the beer.

The advertiser was shooting a pizza commercial.

{5.10, 0.77}

The author was writing a mystery novel.

was trying to decide on an ending.

The novel was a mystery.

{4.98, 0.65}

Begin practice texts

The doctor examined the patient.

He diagnosed the flu and sent the patient home.

The patient had the flu.

{5.76, 0.92}

The disc jockey played horrible music.

He disappointed the crowd at the party.

The disc jockey was making the crowd happy.

{6.73, 1.16}

The pianist was playing a difficult piece at the recital.

She made a lot of embarrassing mistakes.

The pianist was having trouble with the piece.

{4.80, 1.00}
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