Table S1. Word list in pretest

Supplementary Material

Pinyin can ting di ti¢ fang bian gao su gong ke han jia hé shi
Word 2 bk FAR +F SN AR bk
Convenie Winter .
Meaning Restaurant Subway Tell Homework ) Suitable
nt vacation
Pinyin jiao shi jié shao jin zhang kéo shi lu yin ma fan nian ji
Word HE -4 Bk N xH JRIR 45
Meaning Classroom Introduce Nervous Test To record Trouble Grade
Pinyin xi huan Xing q1 y1fu yin yue yan s¢ zht dao zhtin bei
Word E3k 21 IR R e Jnif %
Meaning Like Week Cloth Music Color Know Prepare
Pinyin péng you pian yi shi jian su she suo yi té bié wen ti
Word A 12 & A Ja) TG I VA A5 A 2] R
Meaning Friend Cheap Time Dormitory So Special Question




Table S2. Learning words

Pinyin wan qiang gida shou huo dao qié cai pan ht x1 bei shang gui fan
Word R 5R )\ Wk &% A R Hh AL
Meaning Indomitable Lonely Gain Steal Referee Breathe Sad Norm
Pinyin gian xi julie tido pi hai chong wéi jin ruo xiang shi bing g¢ ming
Word R ) AL ARk T & B 3557 1R EN
Meaning Humble Fierce Naughty Pest Scarf Disadvantage Soldier Revolution
Table S3. Words in test of pronunciation transfer
Pinyin shang hai fan wéi X1 rud li¢ shi pi gé
Word % E BioNEz| 2 55 At K
Meaning Hurt Range Weak Martyr Leather




Table S4. Learning cycles in two instructions

Task Word-focus group Dual-focus group
3 presentations with o d " o 27 (25+2s) "
auditory 1(3s) 2" (4s) 3" (3s) 15t (3s) sequentially 3" (3s)
pronunciation (10s ~ péngyou péngyou péngyou péngyou  péng  you  péngyou
total) ilils ilils ilils iilya H K ililya
friend friend friend friend friend friend friend
Recall: Type Pinyin lilipa lilila i3 &
and meaning (10s (type Pinyin for  (type word (type Pinyin for (type word meaning)
Cycle each) the word) meaning) each character) (10s)
1 (10s) (10s) (10s)
Feedback with péngyou péng you
auditory i3 /iy
pronunciation (3s) friend friend
(3s) (3s)

Multiple choice (after
every two learning FAZ: A. péngydu B. f&iji (5s)
words, 5s) with “K#/1: A. péngyodu B. féiji (5s)
feedback (“correct- (* k#/1 is also a learning word)
wrong”, 1s)

AR: A. péng B.you C. féi D. ji (5s)
& A. péng B.you C. féi D. ji (5s)
K:A. péng B.you C. féiD. ji (5s)
#l: A. péng B.y6u C. féi D. ji (5s)

3 presentations as in

Cycle 1 (10s) Same as Cycle 1 (10s) Same as Cycle 1 (10s)
Recall: Type Pinyin Type word Type word il Jililysa K
Cycle  and meaning (6s each) Pinyin meaning (type Pinyin (type (type Pinyin
2 (6s) (6s) for character word for character
1) (6s) meaning) 2) (6s)
(6s)
Feedback (3s) Same as Cycle 1 (3s) Same as Cycle 1 (3s)
Multiple choice (5s) Same as Cycle 1 (5s) Same as Cycle 1 (5s)
Cy?(,:Ie Replication of Cycle 2 Same as Cycle 2 Same as Cycle 2
Type word Type word Type Pinyin Type Pinyin  Type word
Cycle Recall: Type Pinyin Pinyin meaning for character for meaning
4 and meaning (12s) (12s) 1 character 2 (6s)
(6s) (6s)
Feedback (3s) Same as Cycle 1 (3s) Same as Cycle 1 (3s)
Recall: Type Pinyin Typ_e vx_/ord Type w_ord Type Pinyin for each character
Cycle and meaning Pinyin meaning (7s) with feedback for each character (2s)
5 (12s) (12s)
Feedback (3s) Same as Cycle 1 (3s) Same as Cycle 1 (3s, after all characters)
15t (3s) 274 (4s) 15t (3s) 2nd (2s+2s, sequentially)
Cycle 2 presentations péngyou péngyou péng you péng you
6 (7s) lilila lilila ililya il K
friend friend friend friend friend




Supplementary methods of the six learning cycles:

In the first learning cycle, participants in two groups first saw a two-character word along with its
pronunciation and its meaning on the computer screen. The word to be learned was in the center of the
screen and its pronunciation and meaning were presented above and below it, respectively. The spoken
pronunciation was played to the participant’s headphones at the same time. Each word was presented three
times continuously for 3 seconds, 4 seconds, and 3 seconds, respectively. In the word-focus instruction

group, the two-character word was presented as a whole (e.g., JJ1 /%), with its pronunciation (e.g.,

“péngyou”), and with its meaning (e.g., “friend”) three times (See Table S4 for more details of the procedure
for each cycle). In the dual-focus instruction group, the two characters in a word were presented with a space
between them (e.g., J1 &X). A space was also inserted to separate their corresponding pronunciation (e.g.,
“péng you”). This design was to draw attention to the character as an orthographic unit and its association to
phonology. Further, during the second presentation for the dual-focus instruction group, the two characters in
a word were presented sequentially to highlight the character-level mapping. The third presentation reverted
to simultaneous display. After three presentations of each word, participants in both groups retrieved (typed)
first its pronunciation and then its meaning. The word-focus group typed the word’s pronunciation as a
whole, while the dual-focus group typed the word’s pronunciation with a space to separate the
pronunciations of the two constituent characters. Participants were asked to produce the pronunciation and
meaning in 10 seconds each. Then the word with its pronunciation, meaning, and the auditory pronunciation
were presented again for three seconds to provide feedback to the learner. During the feedback for the dual-
focus group, the space between two characters in a word and also their Pronunciation was retained to
emphasize the character-level mapping. After every two words, participants in both groups had a multiple-
choice test. In the word-focus group, participants were to select the correct pronunciation for each of the two

words; participants in the dual-focus group made choices for the pronunciation of each constituent character.



Participants had five seconds for their response, after which two-second feedback indicated whether their
response was correct or incorrect.

Learning cycles 2 and 3 were identical to cycle 1, except for an additional retrieval attempt for the
dual-focus group. After typing the pronunciation for the first character of a word, participants were asked to
type the word meaning and then the pronunciation of the second character. This manipulation was to
emphasize the phonological mappings to each character by adding an interval of typing word meaning.

In learning cycle 4, participants were first asked to retrieve the pronunciation and meaning of each
word and then received feedback. In this cycle, the word-focus group retrieved the pronunciation of the
whole word while the dual-focus group sequentially retrieved the pronunciations of the two characters in a
word. After the responses for each word, its pronunciation, meaning, and recorded pronunciation were
presented for three seconds.

In learning cycle 5, the procedure for the word-focus group was the same as in learning cycle 4. For
the dual-focus group, different from retrieving pronunciations of two constituent characters from the same
word sequentially in learning cycle 4, characters in all words were tested randomly in learning cycle 5.
Learners were required to type the pronunciation for each character within seven seconds. After the response
for each character, the character and its correct pronunciation were presented for two seconds as feedback.
Because characters were tested randomly instead of in a word, word meaning was not tested in the dual-
focus group. This design was also used to balance the total learning times between the two groups. After
typing pronunciations for all characters, each word was presented one by one with its pronunciation,
meaning, and auditory pronunciation for three seconds.

Learning cycle 6 was dedicated to review all words. Each word was presented with its pronunciation,
meaning, and recorded pronunciation twice in a row. For the dual-focus group, the first presentation
displayed a word with a space between the two characters and their corresponding pronunciation. For the

word-focus group, the word of two characters was presented as a whole without extra space between the two



characters. The presentation times of the first presentation were three seconds for both groups. During the
second presentation, the two characters in a word were presented sequentially for the dual-focus group. The
word for the word-focus group was presented as a whole as in the first presentation. The second presentation
times were four seconds for both groups.

To facilitate learning and memory, the ten words in the day-one session were assigned to two
learning blocks. In Block 1, participants first learned four words through learning cycle 1 to cycle 5. In Block
2, participants learned the other six words through cycle 1 to cycle 5. All ten words were reviewed together

in cycle 6.



