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S1. Measurement Invariance Test Results

Perceived teacher support questionnaire

To examine the structural stability of the perceived teacher support scale across gender groups, single-group
confirmatory factor analyses were conducted separately for the male and female samples. In the male sample, the
model fit indices were CFl = 0.972, TLI = 0.944, RMSEA = 0.158 (90% CI [0.130, 0.187]), and SRMR = 0.023. In the
female sample, the corresponding indices were CFl = 0.975, TLI = 0.950, RMSEA = 0.152 (90% CI [0.125, 0.180]), and
SRMR = 0.021. Overall, the fit pattern was highly similar across the two gender groups, suggesting that the scale
showed satisfactory structural stability for both male and female students.

Multigroup confirmatory factor analysis was then conducted to test the measurement invariance of the perceived
teacher support scale across gender groups. The results indicated that, from the configural invariance model to the
metric invariance model, CFl remained unchanged (ACFI = 0.000), whereas RMSEA decreased slightly (ARMSEA = -
0.025). From the metric invariance model to the scalar invariance model, CFl again showed no change (ACFI = 0.000),
and RMSEA further decreased (ARMSEA = -0.016). Because these changes did not exceed the recommended cutoff
criterion (ACFI £ 0.01), the findings support good measurement invariance of the scale across male and female
students.

Table S1. Single-Group Confirmatory Factor Analysis for the perceived teacher support Questionnaire

Group CFI TLI RMSEA [90% CI] SRMR
Man 0.972 0.944 0.158 [0.130, 0.187] 0.023
Woman 0.975 0.95 0.152[0.125, 0.180] 0.021

Table S2. Gender Measurement Invariance Test for the perceived teacher support Questionnaire

Model X df CFI TLI RMSEA [90% CI] SRMR ACFI ARMSEA
M1: Configural 181.13 10 0.974 0.947 0.155 [0.135, 0.175] 0.019 — —
M2: Metric 182.52 14 0.974 0.963 0.130[0.113, 0.147] 0.021 0 -0.025
M3: Scalar 185.14 18 0.974 0.971 0.114 [0.099, 0.129] 0.021 0 -0.016

Chemistry self-efficacy questionnaire

First, single-group confirmatory factor analyses were conducted separately for the male and female samples to
examine the factor structure of the chemistry self-efficacy scale. The results showed that, in the male sample, the
model fit indices were CFl = 0.991, TLI = 0.981, RMSEA = 0.089 (90% CI [0.061, 0.119]), and SRMR = 0.014. In the
female sample, the corresponding fit indices were CFl = 0.974, TLI = 0.947, RMSEA = 0.150 (90% CI [0.123, 0.178]),
and SRMR = 0.022. Overall, the CFl and TLI values in both groups exceeded 0.90, and the SRMR values were below
0.08, indicating that the scale showed acceptable model fit across gender groups and could therefore be subjected
to further multigroup measurement invariance testing.

Subsequently, to examine the measurement invariance of the chemistry self-efficacy scale across gender groups,
configural invariance, metric invariance, and scalar invariance models were tested sequentially. The results indicated
that all three models demonstrated acceptable fit. Further comparisons of changes in fit indices showed that, from
the configural invariance model to the metric invariance model, ACFI =-0.001 and ARMSEA =-0.016; from the metric
invariance model to the scalar invariance model, ACFI = -0.002 and ARMSEA = -0.009. According to the criteria
proposed by Chen (2007), namely that ACFI should not be lower than -0.01 and ARMSEA should not exceed 0.015,
these findings support good measurement invariance of the scale across gender groups.
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Table S3. Single-Group Confirmatory Factor Analysis for the chemistry self- efficacy Questionnaire

Group CFI TLI RMSEA [90% Cl] SRMR
Male 0.991 0.981 0.089 [0.061, 0.119] 0.014
Female 0.974 0.947 0.150[0.123, 0.178] 0.022

Table S4. Gender Measurement Invariance Test for the chemistry self- efficacy Questionnaire

Model X df CFI TLI RMSEA [90% Cl] SRMR ACFI ARMSEA
M1: Configural 119.523 10 0.982 0.964 0.124 [0.104, 0.144] 0.016 — —
M2: Metric 130.154 14 0.981 0.973 0.108 [0.091, 0.125] 0.028 -0.001 -0.016
M3: Scalar 143.746 18 0.979 0.977 0.099 [0.084, 0.114] 0.031 -0.002 -0.009

Chemistry identify questionnaire

Before testing measurement invariance, single-group confirmatory factor analyses were conducted separately for the
male and female samples. In the male sample, the model fit indices were CFl = 0.871, TLI = 0.855, RMSEA = 0.086
(90% Cl [0.081, 0.090]), and SRMR = 0.063. In the female sample, the corresponding indices were CFl = 0.881, TLI =
0.866, RMSEA = 0.088 (90% CI [0.084, 0.092]), and SRMR = 0.073. Overall, the RMSEA and SRMR values were within
acceptable ranges in both groups, supporting further multigroup measurement invariance testing.

Subsequently, configural, metric, and scalar invariance models were tested to examine the measurement invariance
of the chemistry identity scale across gender groups. The configural invariance model showed x? = 2867.737, df = 448,
CFI =0.877, TLI = 0.861, RMSEA = 0.087, and SRMR = 0.065. The metric invariance model showed x? = 2907.113, df =
467, CFl = 0.876, TLI = 0.865, RMSEA = 0.086, and SRMR = 0.067. The scalar invariance model showed x? = 3008.184,
df = 486, CFl = 0.871, TLI = 0.866, RMSEA = 0.085, and SRMR = 0.069. Further comparisons indicated that, from the
configural model to the metric model, ACFI = -0.001 and ARMSEA = -0.001, and from the metric model to the scalar
model, ACFI = -0.005 and ARMSEA =-0.001.

Table S5 Single-Group Confirmatory Factor Analysis for the chemistry identify Questionnaire

Group CFI TLI RMSEA RMSEA 90% CI SRMR
Male 0.871 0.855 0.086 [0.081, 0.090] 0.063
Female 0.881 0.866 0.088 [0.084, 0.092] 0.073

Table S6. Gender Measurement Invariance Test for the chemistry identify Questionnaire

Model x> df CFI TLI RMSEA [90% SRMR ACFI ARMSEA
Cl]
M1: Configural 2867.737 448 0.877 0.861 0.087 [0.084, 0.065 — —

0.090]

M2: Metric 2907.113 467 0.876 0.865 0.086 [0.083, 0.067 -0.001 -0.001
0.089]

M3: Scalar 3008.184 486 0.871 0.866 0.085 [0.082, 0.069 -0.005 -0.001
0.088]
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S2. Standardized Factor Loadings for the Questionnaire

Table S1 Standardized factor loadings for perceived teacher support questionnaire (N = 1431)

Item Standardized factor loading
TS1 0.818
TS2 0.912
TS3 0.912
TS4 0.881
TS5 0.826

Note. All factor loadings exceeded 0.40.

Table S2 Standardized factor loadings for chemistry self- efficacy questionnaire (N = 1431)

Item Standardized factor loading
SE1 0.865

SE2 0.792

SE3 0.88

SE4 0.922

SE5 0.866

Note. All factor loadings exceeded 0.40.

Table S3 Standardized factor loadings for the 23 items of each individual factor of the identify questionnaire (N = 1431)

Standardized factor

Dimension Item .
loading
Cl1 0.627
ClI2 0.801
CI3 0.816
Chemistry learning competence cla 0.759
CI5 0.673
Cl6 0.757
Cl7 0.482
Ci8 0.631
Cl9 0.72
CI10 0.473
Cl11 0.549
Chemistry classroom interest and performance Cl12 0.649
Cl13 0.714
Cl14 0.644
Cl15 0.677
Cl16 0.671
Chemistry career interest €7 0.781
Cl18 0.799
Cl19 0.764
CI20 0.836
Chemistry recognition cl21 0.911
Cl22 0.867
CI23 0.911
Note. All factor loadings exceeded 0.40.
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S3. Chinese questionnaire items and corresponding English translations

Part 1. Demographic and background information

No. R ST IR English translation Response options
459 Gender Female / Male

2 AR Grade level Gradel0/Gradell

3 AR T RS R R S What was your score in the most recent midterm chemistry Open-ended

examination?
RE BT o, N Do you currently hold a formal class leadership position, such as
R B AT AR 2 A T8 (3 ) i . :
4 S N | class monitor, learning committee member, or subjectYes/No
R AR AR 2 representative?
LR, RIEFNEESEE How likely are you to choose chemistry or a chemistry-related
YIRS b (k3. SHAL university major after high school, such as chemistry, applied
2. MEMEE . TR, FREE{L%  chemistry, materials  chemistry, chemical engineering,
M) al et £ oKk ? environmental chemistry, or biochemistry?

VR TS BT 22 K A A AL 2 R Have you participated in chemistry- or science-and-technology-

e b R A , related activities organized by your school, such as science and
6 Eﬁgmé%ﬁ%;:ﬂg%?% A technology festivals, experimental competitions, science and Yes /No
Tl SR 5 ’ technology clubs, or chemistry inquiry activities?
LB BRH ANNFEEZES TFEH: s either of your parents engaged in a chemistry- or engineering-
7 ARMEPIAE (Ff. BHFAR. L related occupation, such as teacher, researcher, engineer,Yes/No
TR, ARG, EA. 250fi%%) 2 technician, doctor, or pharmacist?

Completely unlikely  /
Unlikely / Uncertain / Likely /
Highly likely

Part 2. Questionnaire 1: Perceived teacher support

Response scale for all items:
1 = Strongly disagree; 2 = Disagree; 3 = Neutral; 4 = Agree; 5 = Strongly agree.

Item AR CRR IR English translation

PTS1 fb 22 Il i R A AR vk 5 a7 . My chemistry teacher listens to my thoughts and feelings.

PTS2 thE M4 T 5 OIRIIFE B IFA TS . My chemistry teacher actively cares about my learning and provides guidance.
PTS3 Wiz lilie BN RO IRV S 5 STIRES . My chemistry teacher actively cares about my emotions and learning state.
PTS4 43018 2 A XS e 3 i), {2 M sF. When | encounter difficulties or setbacks, my chemistry teacher encourages me.
PTS5 Mk EElie i e mHED . My chemistry teacher acknowledges my progress.

Part 3. Questionnaire 2: Chemistry self-efficacy

Response scale for all items:1 = Strongly disagree; 2 = Disagree; 3 = Neutral; 4 = Agree; 5 = Strongly agree.

Item AR SCRRIR English translation
CSEl RABOELFELR D RIELG, A4S ECE | am confident that | can perform well on chemistry tests and achieve results
R RS that satisfy me.
o N g N I am confident that I can perform well in chemistry experiments and inquiry
=¥ 2L 1y g Nl o
CSE2 FRA (5 Lo SEIG AR A5 B R I £ activities.
CSE3 FRAHME I TT DA IR0 24 1 iR B BE | believe that | can master the knowledge and skills taught in chemistry courses.
CcsEa FARE TR 2 P U 7 ST (1 | believe that | can achieve excellent results or rank among the top students in
EA I IE D chemistry tests.
CSES FHE B CReW EE SRR E KR IR | am certain that | can master the knowledge and skills required in high school
SAVIES 3E chemistry courses.
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Part 4. Questionnaire 3: Chemistry identity

Response scale for all items:1 = Strongly disagree; 2 = Disagree; 3 = Neutral; 4 = Agree; 5 = Strongly agree.

Dimension Item SRR

English translation

a1 FINNE O AR AR IR

C2  BAFHAE AU

C13  AEMLEAL AR H L IUSUF ST

FRAE TR 7 1t FRAR 5 4 24 A 5% 0 R R A i
H

Cls  Ffgis FL 22 H o AiE P i 5 AR ILR

Cle  FIAJL R FAT R I

CI7 AW AR 22T 38T H th PRAG A A St
W RIEE 2w, BARGE B AR A KR
TR A RE S 2

C19 WEWES XM SAH RKIES)

Cl10 FAEHS 58 AL 1k
AN AR B2 B RRAE DL St 5
IREE

C112 FRAELE S0 b PSR ] T R AR
C113 WAHMFHAEAEM IR 2R 2 AR
Cl14 FEXAL IR B I & A Al 2 1

Cl4
Chemistry learning competence

Ci8

Cl11

Chemistry classroom interest and
performance

CI15 FRAENTAHIT e — Tk 2 4R FLiE B

CI16 A +T HAE R KM F 25 T I A

Cl17 FER LS5 H R

e FIMN AT I AR 2 BRI E IR 1
5t

CI19 TR AR LE 554k 2 A7 IR AT HR D % i
€20 FIAKE i — M THZERA

C21 FZAATANERE —ME T

Chemistry career interest

Chemistry recognition

CI22 2NN A B — M TR
€123 F AR AN N TR —DHE TN

| think | perform well in chemistry class.

| believe that | can learn chemistry well.

| can achieve good grades in chemistry.

| can understand chemistry-related laws and
principles well.

| can use chemistry to explain natural phenomena in
everyday life.

| consider chemistry to be one of my strengths.

| can achieve good results in chemistry competitions.
If I try hard, | believe that | can learn even the most
difficult parts of chemistry.

| enjoy participating in various chemistry-related
activities.

| can complete my chemistry assignments.

| think the knowledge learned in chemistry class is
important in the real world.

| can skillfully use tools and operate instruments in
experiments.

| believe that | can learn a lot in chemistry class.

| like the various pieces of chemistry equipment
used in chemistry class.

| can successfully carry out a chemistry inquiry
activity.

| plan to work in a chemistry-related field in the
future.

| enjoy taking chemistry-related courses.

Talking with people who work in chemistry-related
fields makes me feel happy.

| am interested in chemistry-related careers.

| consider myself to be a chemistry person.

My classmates consider me to be a chemistry
person.

My chemistry teacher considers me to be a
chemistry person.

My family and friends consider me to be a chemistry
person.
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