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Previous research suggests that people may remember information more accurately when the
language of retrieval matches that of encoding. We investigated this with 45 ESL student
subjects, native language Mandarin or Punjabi, recruited from introductory psychology
classes at Langara College. Participants read two passages containing academic-type history
and biology information, which they were randomly assigned to read in English or their
native language, and completed a recall test in English. We hypothesized that students would
score higher on the recall test if they read in English, to match the test. Results indicated a
significant difference between conditions for Punjabi speaking students, but not for Mandarin
speakers. Language-dependent memory effects may vary between languages, therefore future

research should examine languages separately or comparatively.
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Language and Learning: The Effects of Language-Dependent Memory on Punjabi and
Mandarin Speaking ESL Students

Students who seek their education in foreign countries, along with encountering many
unique opportunities, face many challenges. For many students, the foremost of those
challenges is learning in a new language. Educational institutions are profoundly language
based. They require students to learn information delivered through spoken and written
language, in lectures and textbooks, and to demonstrate their understanding of that
information through extensive writing. The work is difficult even for students operating in
their native language, and those learning a new language at the same time can find
themselves at a disadvantage (Miller & Peleg, 2010). Reading in a new language is
sometimes a struggle and, with the increasing quality of translation applications, second-
language students may be tempted to translate their readings into their native language in
order to make the task a little easier. However, language context may affect what information
a person recalls (Marian & Kaushanskaya, 2007).

There are a variety of memory effects upon which the theory of language-dependent
memory has been built, all of which have shown a memory advantage when the situations of
encoding and recall are similar in the relevant way. State-dependent memory research has
demonstrated this link regarding the internal states of the person, such as drug and alcohol
induced states (Lowe, 1983; Overton, 1964) and emotional states (Teasdale & Fogarty, 1979;
Weingartner, Miller, & Murphy, 1977). Context-dependent memory, which is the influence
of surrounding context on recall, was demonstrated in Godden & Baddeley’s 1975 study of
divers’ ability to recall information on land and in the water. They found that a match of
environmental context at encoding and retrieval facilitated more accurate recall.

Turning to language, studies of autobiographical memory have found that people are

able to recall more memories when the language of encoding and retrieval match then when
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they do not (Marian & Neisser, 2000; Marsh, Kanaya, & Pezdek, 2015), and they are also
able to retrieve these memories more quickly (Mortensen, Berntsen, & Bohn, 2015). The
language-dependent recall effect extends to semantic memory as well, though language
proficiency also impacts results: in previous research, the effect has been reliably detectable
only when there is no significant difference between participants’ proficiency in the
languages under investigation (Marian & Fausey, 2006; Marian & Kaushanskaya, 2007).

The present study adds to these findings by specifically investigating the challenges
facing foreign language students here in Canada, who will be tested in English in the majority
of their courses regardless of what language they choose to study the material in. We
hypothesized that students would have higher scores on a recall test when the language of
retrieval matched the language of encoding than when it did not, and this effect would be
stronger for bilinguals with high proficiency in both languages.

Method

Participants

Subjects signed up for the study on Langara’s SONA System and received course
credit in exchange for their participation. A total of 45 people participated in our study: 31
Punjabi speakers and 14 Mandarin speakers. All subjects were attending college in English
and living in an English-speaking country at the time of participation. We ran separate
sessions for speakers of each language and specified that subjects must be able to read and
write in the relevant language, in addition to English, in order to participate. In order to
prevent expectancy effects, our recruitment information stated that the study would
investigate the effects of language context on visual learning. Our sample included 15 males
and 28 females and had a mean age of 20 (M = 19.89).

Materials
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Passages and recall test. The passages were taken from a study by Marian & Fausey
(2006) of Spanish-English bilinguals. The style of the passages imitated academic
information such as students might encounter in textbooks, but the content was fictional in
order to prevent an advantage of previous knowledge on the topic. We used two passages,
one containing a story about the history of a conflict between two fictional countries, and one
containing information about the biology and ecosystem of a fictional island. The passages
were translated into Punjabi and Mandarin by researchers on our team fluent in each of the
languages. These can be found in Appendix A. Because the written form of Mandarin is not
phonetic, fictional place names were written in the Latin alphabet for this translation. The
recall test for information from the passages was also taken from Marian & Fausey (2006)
but, as we administered the test in written form rather than verbal, some of the questions had
to be changed so that they did not give away the answers to other questions on the test. The
test contained 24 questions, 12 regarding each passage. Each question was worth one point,
therefore the maximum possible score was 24. Partial marks were awarded for partially
correct answers. All participants completed the test in English, and it can be found in
Appendix B along with an answer key.

Bilingual Language Profile (BLP). Participants completed this self-report measure
of language dominance for bilinguals, which can be found in Appendix C. The BLP
(Birdsong, Gertken, & Amengual, 2012) yields a dominance score indicating the subject’s
relative ability in each of their two languages. A score close to zero indicates balanced ability
in both languages, a positive score indicates English dominance, and a negative score
indicates dominance in their other language (Punjabi or Mandarin). The BLP contains four
sections: language history, language use, proficiency, and language attitudes. We eliminated
the language use section from our analyses, as the majority of participants filled it out

incorrectly. The percentages of use of each language should add up to 100 for each question
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in this section, but that was not the case for most of the filled-out questionnaires. In order to
divide participants into balanced and unbalanced bilinguals, we calculated the average
dominance for our sample and divided at this point, with participants whose scores were
closer to zero than the average forming the balanced group.
Procedure

Participants at each session were randomly assigned to the language match or
mismatch condition. In the match condition, participants read the passages in English and
completed the recall test in English; in the mismatch condition, participants read the passages
in their native language (Punjabi or Mandarin) and completed the recall test in English. The
match group had 23 participants, with 8 Mandarin and 15 Punjabi speakers; the mismatch
group had 22 participants, with 6 Mandarin and 16 Punjabi speakers. After completing their
consent forms, participants were given a maximum of 10 minutes to read the passages, and
the passages were not taken away until everyone in the session was done reading or the time
limit was reached. After reading, all participants were given a piece of origami paper and told
to follow along with a short instructional video. The video (https://youtu.be/Ux1ECrNDZI4)
was six minutes long and contained step-by-step instructions on how to make an origami
crane. As the instructions moved very quickly, most participants were not able to complete
the task. Though participants believed this to be part of the study, the video was a distraction
task to allow some time between the reading of the passages and completion of the recall test.
The test was given to participants immediately after the video. They were given a maximum
of 15 minutes to complete the test, and it was taken away from them as soon as they had
completed it. Next, they completed the BLP, after which they were debriefed and released.
Informed consent and debrief can be found in Appendix D.

Results
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The match and mismatch groups had equivalent BLP scores: the average dominance
level of their primary language was 45.19 for the match group and 45.37 for the mismatch
group. The average primary language dominance level for all participants was 45.27, which
was used as the point of division for grouping the balanced and unbalanced bilinguals. There
was a difference between the language dominance scores of speakers of each language: the
average dominance level was 42.18 for Punjabi speakers and 52.13 for Mandarin speakers.

Multiple two-tailed independent samples t-tests were conducted to compare recall
scores in the match and mismatch conditions for different portions of the data. For the data as
a whole, there was not a significant difference between the match (M = 15.35) and mismatch
(M = 12.86) conditions (see Figure 1); t(43) = 2.02, p = 0.06. This difference was significant
for a one-tailed t-test at p = 0.03. For the balanced bilinguals, there was not a significant
difference between the match (M = 15.75) and mismatch (M = 12.68) conditions; t(19) =
1.42, p = 0.17. There was also no significant difference between match (M = 15.05) and
mismatch (M = 12.75) conditions for the unbalanced bilinguals; t(21) = 1.41, p = 0.17. See
Figure 2 for comparison. For the native Punjabi speakers, there was a significant difference
between the match (M = 16.27) and mismatch (M = 12.69) conditions; t(29) = 2.34, p = 0.03.
For the native Mandarin speakers, there was not a significant difference between the match
(M = 13.63) and mismatch (M = 13.33) conditions; t(12) = 0.12, p = 0.90. See Figure 3 for

comparison.

Discussion
We predicted a significant difference overall between match and mismatch conditions
and a stronger effect for the balanced bilinguals. This hypothesis was not supported. We were
unable to reject the null for our data as a whole, and the difference between groups for the

balanced bilinguals was no closer to significance than that for the unbalanced bilinguals. The
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only result that was significant for a two-tailed t-test was the Punjabi students: there was a
difference between the match and mismatch conditions in this group. By contrast, the
Mandarin students’ mean recall scores were nearly identical for each condition.
Implications

We set out to investigate the situation faced by foreign language students here in
Canada and whether it would help or hinder students struggling to learn material in English to
translate this material into their native language. Our results indicate that the wisdom of this
may vary depending on the native language of the student. As we did not include a condition
where participants read the passages in both languages, we cannot speak to the effects of
translating material in addition to reading it in English. The difference in our findings
between the Punjabi and Mandarin speaking subjects suggests that there may be some
relevant cultural or linguistic factors that influence the way information is encoded and
retrieved. As previous research has focussed on only one language at a time, it is unclear
what factors may be responsible for this difference. While there was a difference in levels of
language dominance between speakers of each language in our sample, and this could have
impacted our results, it is uncertain to what degree this reflects an actual difference in
language ability between the groups as opposed to cultural differences in their reporting of
their own proficiency. The BLP is a self-report measure with questions requiring the subject
to estimate their own proficiency and report the age at which they became comfortable using
each of the languages they speak. Cultural norms regarding expressions of confidence may
influence answers to questions such as these.
Relationship to Previous Research

While the results of our Punjabi subjects were in line with previous research, the rest
of our findings were not. We did not find a difference in effect based on relative language

proficiency and found no effect whatsoever among our Mandarin speaking subjects. One
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possible reason for the lack of proficiency-based variation may be our participants. It is
possible that not enough of our participants were sufficiently balanced bilinguals to
experience the effects of language-dependent memory, as very few had dominance scores
close to zero.

One potentially relevant difference between this study and the study of Spanish-
English bilinguals by Marian & Fausey (2006) is that, while their study was oral, ours
focussed on written encoding and retrieval. Their subjects listened to recordings of the
passages in headphones and responded verbally to recall questions, while ours read written
versions of the passages and completed a written recall test. It is possible that there are
differences in the mechanisms of encoding and retrieving auditory versus visual linguistic
information.

Previous research with Mandarin-English bilinguals by Marian & Kaushanskaya
(2007) indicates that while match or mismatch of encoding and retrieval language does have
an effect on recall, encoding in native language versus non-native language does as well. In
fact, in this study, the advantage of encoding in the participant’s native language was greater
than the encoding-retrieval match advantage. As we only tested recall in English, it may be
that the advantage to students encoding in their native language balanced out the advantage of
those in the match condition, who were encoding in their non-native language. However, it is
unclear why this would impact the Mandarin students more than the Punjabi students.

Studies of autobiographical memory are less easy to compare to our research, as the
questions asked tend to be more open and accuracy of recall is not measured. These studies
focus on the number of memories recalled in each language and the amount of detail reported
(Marian & Neisser, 2000; Marsh, Kanaya, & Pezdek, 2015; Mortensen, Berntsen, & Bohn,
2015). While this open style of associative recall reveals interesting language biases, it is very

different to the narrow recall of specific information that was examined in our study.
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Limitations

Differences between the results of Mandarin and Punjabi students may be due to
linguistic or cultural differences, or may be due to limitations of the current study. As
Mandarin is not written phonetically, the names of invented things (such as places and plants)
in the Mandarin passages were written in English characters while this was not the case for
the Punjabi passages. This may have had some effect, although only 4 of the 24 questions
required participants to recall these invented names. Our sample of Mandarin students was
very small, making it difficult to draw conclusions about this group. We also noticed that the
Mandarin students were more engaged with our distraction task but, as the mean recall test
scores were very similar for Punjabi (M = 14.42) and Mandarin students (M = 13.5), it is
difficult to say whether this had an impact. Finally, we had to eliminate a section of the BLP
from our results, as the majority of participants did not fill it out correctly. It is possible that
this had an impact on our ability to accurately separate the balanced bilinguals from the

unbalanced bilinguals.

Future Research

Future research into language-dependent memory could examine languages separately
or set out to compare speakers of different languages, as our study indicates there may be
very different results depending on the languages spoken. As the research on this topic up
until now has only investigated a small fraction of the possible languages bilingual people
speak around the world, there is a great deal of additional research that could be done. Future
research should be sure to examine recall and encoding in participants’ native and non-native

languages to control for native language advantages. While our results did not support our
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hypothesis, the variation we found between speakers of different languages adds to the

previous literature and suggests interesting new research possibilities.
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Appendix A
Passages: English, Punjabi, and Mandarin

Passage #1: HISTORY

In the 32nd century many different groups of people lived on a faraway continent. Two of
the countries on this continent were Mepa and Cuni and these countries were separated by a
long and deep valley. This valley was the deepest valley in the whole continent. The
midpoint of this valley was called the Zone of Siboma. This zone was a large trading center
and many people from each country passed through it every day. This zone was very
important to each country because many of their citizens worked there and earned a lot of
money for their families. However, at the end of the century, an earthquake destroyed most
of the Zone of Siboma. This earthquake destroyed almost all of the areas where people
worked and many people lost their jobs. The unemployed citizens of each country
pressured their governments to improve the situation. The leader of Mepa wanted both
countries to work together to rebuild the zone. If they worked together, they could rebuild
faster. However, the Cuni government did not want to work together because they wanted
to gain total control of the area. The Cuni leader therefore ordered the Mepas to completely
withdraw from the Zone of Siboma, to remove all of their workers, or else, they would
attack with military force. The Mepas did not withdraw and decided to fight for their
country. Thus, the War of Siboma began and the Mepas fought to protect their parts of the
zone. This war lasted two years. It ended when the leader of Mepa was assassinated by two
Mepa traitors who were paid off by the Cuni government and the Cunis won the war. After
the war, the entire Zone of Siboma became part of their country. The zone was controlled
by the Cunis and Mepa has suffered economically ever since.

Passage #2: BIOLOGY

The following story is about some rare types of plants. On the island Fimo, certain plants
grow only during its special hot season. The plants grow because of a special combination

of soil and rain that are found only on Fimo. The people of Fimo know their plants well
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because some are deadly but some are very good sources of nutrients. For example, a very
popular dessert, in fact, the national dessert, is made from a plant called Mugal. Mugal
plants are healthy and safe. Another plant, which looks very similar to a Mugal, however, is
dangerous. This plant causes severe headaches that lead to death in people who touch it.
Therefore, it is very important for the people of Fimo to understand the specific differences
among their special plants. There are some simple rules to help them learn the safe plants
and the dangerous plants. First, the plants that grow during the hot season are all flowered.
None of the other plants that grow year-round on the island have flowers. So, you only need
to worry about plants with flowers. Second, you need to look at the leaves of plants. Plants
with spiny leaves are all safe. Nothing else matters about the plants with spiny leaves.
Spiny leaves signal a safe plant. The third rule is the most important and called the rule of
colour. This rule applies only to plants whose leaves are smooth. Some plants with smooth
leaves are safe but some are dangerous. On the smooth-leaved plants, it is important to
notice the colour of the flowers. A smooth plant is safe to eat if it has white or yellow
flowers. These colours are valued on the island Fimo because plants with these colours are
used in many foods and drinks. The colours are so valued that even the Fimo flag is white
and yellow. The important Mugal plants have smooth leaves and white flowers. Mugal is
used in the national dessert of Fimo. Plants that have smooth leaves and blue flowers are
very dangerous. Plants with blue flowers should never be eaten because they cause
vomiting. People who live on Fimo know they must pay attention to the leaves and flowers
of the plants during the hot season. They know the rules very well, enjoy what their special

plants offer them, and remain safe from the deadly plants.

fefsam (history)

32 & At feo g3 A3 84 89 g9 @A Halely 3 IfJRe 7 | oy 3 S enere /il - AU w3

HA w3 fog T& 2n Ba 3= o<1 ([ ey Je As | feg ot ([ S votu feg A 3
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gt A | ATl € fegara § "fHaH T e " faar e /it | fog e 53 3t HI3UTs Hi ©6
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AR =79 &5 St wryshit g 3 S JE T =S | 9399I SIS oF ©f Adad 3 I83
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A | for gen 3 Emie Hol 20 fdl fi3 M w3 Arg fe @ S er e ST g famr w3 mur @
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i< fefamrs (Biology)

fog garet gg3 vy Ufent €t J [l ey 3gg Ue It S HAH feg  GaR 7is | fegde
erfen ey T wist 33 3 Frfgn aga It 691 Hs | fod @ 8 fost Ufent § Jalt 397 Aee I8
fagfx gy e g3 I wigdid &3 9 5g3 ftunfcd 76 | fx, R Sg3 wHgd fHomdr wiS

feo, I fiod e s Ue I gl J | g IR ye o3 Aoz 3 Segr3 J | fadader
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A 3 T & SIS HIS I I, U9 89 IR § gIc &% weHl € figege Je Barder I 3 fag

fog frgege werit S A6 &3 8w J | R agd frg efon € TRdIa TA3 Sg3 Agd I [I 89

faat Ufent & I 397 ufage J9a W3 Ufdgae T fod 593 Jf 7ivr Idter eAdd @ A3 J [a 8
U3 IR fo g2 e aravinif feg B9 & B3 © 28 e & il foA & Ufeni € g8 ot de i3
' & TA Tl g8t T e Y A feg Gare o fni It Aeus Sfoe @ 83 I |gHe foun I fa
froz de Afls U3 =@ Je & 89 & galargd &t Je | STATT fsuH A3 3 HI3YIs I fagfa for
g JarTr fomy afde & fagfa fer feg de @ a3 @A I uzT g8 Aie I, Ud fog gr 8 dfenrt
TH3 I o' S USRH B T6 | v Ui egrder fig @ fde 3B g8 Je Goues o3
TSI &t I | fog U 5993 79 Uaest w3 Ut @@ uTraet fog eg3 AR I& | g dar
< gt HdzzrIefenfeg fa @R e Sar A fFe w3 W Jarer I | Hars © st Ufent @ yarfen

B3 G I8 IR I6 | IS €8 T IHcd! fHod fRe S eafamr AT I | He e U3 w3 &8

S8 TB UL 9g3 J HIISS I TS | JIB g8 T8 UL HE &% wreH § 85 i ST Haemi
I& | oo 3 Ifge T8 B v (g GarE @8 Ufamit 3 8 3 v fimis fide 9% | B fsun' $

FII M g A I6 3 QT T wdE Hee I& H B B U B S Un g2 I3 |

J73 52 /N5 (history passage)

fEE32tthed, fE—EEpbhit FMEETZER. XA EE MepaflicunilX FIANE S, XA
B 5 2 [ AHBR T — 1B AR 1L 4y o X2 — iR oL E A/ 1L . R i aa — Y
Sibomaffjtth 77, AE—NKREN, WIMERNTZREREAMSETXE., FATZ AEXET
B, WAERFRS, B AT A B ZORUEERIE R B, AR, FEHZIR, —pHhiE L Pk
T EEA Siboma  HuIX . AT TAERHTT ZAZHPERIN, VF2 NS, Rl & AT R & B BT
i, EERARRIA R, MepalfISithie i E G 4F, JLIA H 77 DUSPRE g AN 7 . SR T CuniffiEL
AR, AT XAy, BRAbATT 4 2 BT I Mepa A #B 25 HF Siboma, 75 I 222/ A G
11. Mepa AN EZ e BE— PR MALHCHER. HiXFf, SibomaZ i&FIM T, Mepa AN
TARMEAATIFE Siboma I STHLAN TR 136 o IX IR FRFLE T4, — B 2IMepall) Ut R 4 45
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W. Mepa [I454HEE T PN CuniBUR FH &R ICE FIMepa i iEZ F. Cuni B T iXI7i% 5. %5, %
/NSiboma Hi X # Cuni 54 EE, M ItMepalE FIZ 53— PR

“EW)/N i = (biology passage)

TR T UM A Y. N % NFimol 5 b, A e LE R ) R 2= 4
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FBLEHRF IR IR 25 AT TR aF AL, RE B FS LA 55 R 25 Al 1 SR A% 55



LANGUAGE AND LEARNING 19

Appendix B
Recall Test with Answer Key

Passage #1

1) In the war between two countries, the leader of what country was killed?

2) What is the name of the midpoint of the valley between the two countries?

3) In the story about fighting over territory, what geological feature separated two countries?

4) What did citizens of each country do at the Zone of Siboma?

5) What did the leader of Mepa want the other country to do after the earthquake?

6) How did the Zone of Siboma change after the war?

7) How has the country that lost the war suffered?

8) In the story about fighting over territory, what natural disaster sparked a conflict about an important
area between two countries?

9) What happened to citizens of the two countries after the earthquake that made them pressure their
governments?

10) After the earthquake, why did the Cuni government not help the Mepas rebuild the destroyed
area?

11) What did the Cuni leader order the Mepa government to do?

12) How was the leader of Mepa killed?

Passage #2

1) What is the name of the island where rare types of plants grow for part of the year?

2) What is the name of the plant that is safe and used in the national dessert of the island?
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3) Why do rare types of plants grow on this island, and nowhere else on Earth, during its hot season?

4) To distinguish safe plants from dangerous plants on this island, what two parts of plants do you

need to look at?

5) Certain plants are always safe, regardless of the colour of their flowers. What type of plants are
these?

6) Why is the island flag white and yellow?

7) What is a non-fatal sickness caused by dangerous plants on the island?

8) In the story about some rare plants on an island, why must the people of that island understand
differences among their special plants?

9) A dangerous plant looks similar to the Mugal. What does this dangerous plant

cause?

10) What part of a plant lets the people of the island know whether it grows in the hot

season or not?

11) On what type of plants is the colour of flowers important to notice?

12) What colour flower signals a dangerous plant on the island?

Answer Key: Passage #1

1; Mepas 2; Zone of Siboma 3; valley 4; work & trade 5; work together to rebuild the region 6; the
Zone of Siboma was taken over by the Cuni government 7; the country lost all their jobs and suffered
economically 8; earthquake 9; they lost their jobs 10; Cuni government wanted to take over the Zone
of Siboma 11; retreat 12; assassinated



LANGUAGE AND LEARNING 21

Answer Key: Passage #2

1; Fimo 2; Mugal 3; special combination of soil and rain 4; flowers and leaves 5; plants with spiny
leaves 6; because only plants with white or yellow flowers are safe to eat/plants of this color are used
in many foods and drinks 7; vomiting 8; because some are deadly and some are good to eat 9; severe
headaches that lead to death 10; whether the plant has flower or not 11; plants with smooth leaves 12;
any color other than yellow and white
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Appendix C

Bilingual Language Profile Template
Bilingual Language Profile: English-Language

We would like to ask you to help us by answering the following questions concerning your language history, use,
attitudes, and proficiency. This survey was created with support from the Center for Open Educational Resources
and Language Learning at the University of Texas at Austin to better understand the profiles of bilingual speakers
in diverse settings with diverse backgrounds. The survey consists of 19 questions and will take less than 10
minutes to complete. This is not a test, so there are no right or wrong answers. Please answer every question
and give your answers sincerely. Thank you very much for your help.

I. Biographical Information
Age Male / Female / Other How many hours did you sleep last night?

What time did you wake up?

Please cite as :

Birdsong, D., Gertken, L.M., & Amengual, M. Bilingual Language Profile: An Easy-to-Use Instrument to Assess

Bilingualism. COERLL, University of Texas at Austin. Web. 20 Jan. 2012. <https://sites.la.utexas.edu/bilingual/>.

Il. Language history

In this section, we would like you to answer some factual questions about your language history by placing a check in the appropriate box.
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1. At what age did you start learning the following languages?
English

Since birth 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20+
Language
Since birth 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20+

2. At what age did you start to feel comfortable using the following languages?
English

Asearlyas| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20+
yet
can remember

Language

Asearlyas| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20+
yet
can remember

3. How many years of classes (grammar, history, math, etc.) have you had in the following languages (primary school through
university)?
English
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20+
Language
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20+
4. How many years have you spent in a country/region where the following languages are spoken?
English
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20+
Language
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20+
5. How many years have you spent in a family where the following languages are spoken?
English
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20+
Language
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20+
6. How many years have you spent in a work environment where the following languages are spoken?
English
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20+
Language

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20+

not

not
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Ill. Language use

In this section, we would like you to answer some questions about your language use by placing a check in the appropriate box. Total use
for all languages in a given question should equal 100%.

7. In an average week, what percentage of the time do you use the following languages with friends?

English
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Language
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Other languages
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

8. In an average week, what percentage of the time do you use the following languages with family?

English
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Language
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Other languages
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

9. In an average week, what percentage of the time do you use the following languages at school/work?

English
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Language
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Other languages
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

10. When you talk to yourself, how often do you talk to yourself in the following languages?

English
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Language
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Other languages
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

11. When you count, how often do you count in the following languages?

English
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Language
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Other languages
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
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IV. Language proficiency
In this section, we would like you to rate your language proficiency by giving marks from 0 to 6.

O=not well at all 6=very well
12. a. How well do you speak English? 0 1 2 3 4 5 6

b. How well do you speak Language?

13. a. How well do you understand English? 0 1 2 3 4 5 6
b. How well do you understand Language? 0 1 2 3 4 5 6

14. a. How well do you read English? 0 1 2 3 4 5 6
b. How well do you read Language? 0 1 2 3 4 5 6

15. a. How well do you write English? 0 1 2 3 4 5 6

b. How well do you write Language? 0 1 2 3 4 5 6
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V. Language attitudes
In this section, we would like you to respond to statements about language attitudes by giving marks from 0-6.

O=disagree 6=agree
16. a. | feel like myself when | speak English.
b. | feel like myself when | speak Language. 0 1 2 3 4 5 6

17. a. | identify with an English-speaking culture.

b. I identify with a Language -speaking culture.

18. a. It is important to me to use (or eventually use) English like a native speaker.

b. It is important to me to use (or eventually use) Language like a native speaker.

19. a. | want others to think | am a native speaker of English.

b. I want others to think | am a native speaker of Language.
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Appendix D

Informed Consent and Debrief

Langara Langara College

Psychology 2320

THE COLLEGE OF HIGHER LEARNING.
Research Methods

Informed Consent Form

Language context and visual learning.

Student Investigators: Lindsay Alley, Dongyue Chen, Sukhvir Kaur, Elise Goulet,
Steven Keful, Young Kyun Kim, Jaspreet Singh

Faculty Supervisor: Ross Woolley

This study is being conducted by students in Ross Woolley’s Psychology 2320 course as part
of their class requirements. You are being asked to participate in the following study.

What will I be doing?

This study examines the effect of native and foreign language on innovative skills of an
individual. You will be asked to read the passage and perform the origami (paper folding)
task. We anticipate that participation will take approximately 45-50 minutes. You will receive
1 SONA credit toward your psychology course for your participation.

What are the risks of participating?

There are no known risks for this study. However, some of the questions we ask might upset
you. You are free not to answer any questions you feel uncomfortable answering, and you
may withdraw from the study at any time without penalty. Please let the researchers know if
you have any concerns.

What are the benefits of participating?

There are no personal benefits to participation. However, you will be given an opportunity to
learn about this research, which may be useful to you in your course or in understanding
yourself and others. In addition, you will have an opportunity to contribute to psychological
science in general by participating in this research. You will additionally be given 1 SONA
credit for your psychology course.

Will your information be kept confidential?

All information obtained during the study will be held in strict confidence and will be used
for research purposes only. We will de-identify the data such that the research data that is
collected cannot be linked to an individual’s name. No information will connect you
specifically to your answers on the questionnaires. No personal information will be
collected.

Where will the results of the study be published?
The results of this study may be presented in poster sessions, as a verbal presentation, or a
report may be published in a journal.
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At this time we would like to remind you that if you decide to participate, you are under no
obligation to continue to participate if for any reason you feel uncomfortable doing so. You
may withdraw at any time without penalty.

If you have any questions or would like to hear about the results of the study, you can contact
John Kim, via email at ykim40@Iangara.bc.ca for further information.

The research projects conducted as part of PSYC 2320 have received ethics clearance from
Ross Woolley. Should you have any comments or concerns resulting from your participation
in this study, please feel free to contact rwoolley@Iangara.bc.ca or Dr. John Russell, Chair of
the Research Ethics Board, at jrussell@langara.bc.ca.

If you have questions about the study before participating, please ask them now. If you are
now willing to participate, please sign this consent form which will be separated from your
responses in order to maintain confidentiality and anonymity.

Thank you for your participation.

Name (please print): Signature:

Date:

Langara.

THE COLLEGE OF HIGHER LEARNING.

Language context and visual learning.

Thank you for agreeing to participate in our research! In this study, you were asked to read
two passages, watch a short instructional video on how to fold origami paper, and then
answer some questions regarding the passages you read. Some of you read the passages in
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mailto:jrussell@langara.bc.ca
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English, and some of you read them in your native language. The true purpose of this study
was to find out if ESL college students would do better on a test taken in English when they
also learned the information in English than when they learned the information in their native
language. We did not inform you of the true purpose because we didn’t want you to focus too
much on remembering the passages. The short video on origami was a distraction to keep the
test from being too easy, as it might have been if taken right after reading the passages. The
information in the passages was fictional so that prior knowledge would not affect the testing
scores. We hope the results from this study will help bilingual students understand the
interaction between language and memory, and guide them as to whether or not to translate
learning material into their native language. If our hypothesis proves correct, it may be a
better idea for students to focus their energy on learning the material in the language in which
it is presented.

At this time | would like to remind you that you will not be identified individually in any way
in any written reports of this research as all data is published as group data. Only the
researchers associated with this study have access to the data. At the end of the semester,
paper data will be shredded and computer data will be erased.

The research projects conducted as part of PSYC 2320 have received ethics clearance
through the Langara Research Ethics Board and this project in particular was reviewed by
Ross Woolley. Should you have any comments or concerns resulting from your participation
in this study, please feel free to contact rwoolley@Iangara.bc.ca or Dr. John Russell, Chair of
the Research Ethics Board, at jrussell@langara.bc.ca.

Thank you for your participation in this study. If you have further questions about the study,
please contact John Kim at ykim40@langara.bc.ca

The following reference may be of interest if you wish to read more about this topic/area of
research:

Marian, V., & Fausey, C. M. (2006). Language-Dependent Memory in Bilingual Learning.
Applied Cognitive Psychology, 20, 1025-1047. http://dx.doi.org/10.1002/acp.1242
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Figure 1. Comparing mean recall test scores for match and mismatch groups, all data.
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Mean Test Scores Comparing Balanced and Unbalanced Bilinguals
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Figure 2. Comparing mean recall test scores between match and mismatch groups, with data

divided into balanced and unbalanced bilingual groups.
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Mean Scores Between Punjabi and Mandarin Participants
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Figure 3. Comparing mean recall test scores between match and mismatch groups, with data

divided into Punjabi and Mandarin speakers.



