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Confirmatory Factor Analysis (CFA) & Output
Overall Six-Factor Confirmatory Factor Analysis
	mplus
TITLE: Confirmatory Factor Analysis (Six-Factor Model) - Reliability and Validity Test;
DATA: FILE IS data.dat;            ! Your data file (identical to the multi-group analysis)
VARIABLE: 
  NAMES = TS1-TS8 GM1-GM4 MAn1-MAn6 SE1-SE8 LA1-LA7 SC group;
  USEVARIABLES = TS1-TS8 GM1-GM4 MAn1-MAn6 SE1-SE8 LA1-LA7;  ! Use only scale items, exclude SC and group
ANALYSIS:
  ESTIMATOR = MLR;                ! Robust Maximum Likelihood estimator (preferred for non-normal data)
  PROCESSORS = 4;                 ! Enable multi-threading for faster computation (adjust based on your CPU)
MODEL:
  ! Define measurement model (factor loadings labeled p1-p33, fully consistent with measurement invariance tests)
  TS  BY TS1 (p1) TS2 (p2) TS3 (p3) TS4 (p4) TS5 (p5) TS6 (p6) TS7 (p7) TS8 (p8);
  GM  BY GM1 (p9) GM2 (p10) GM3 (p11) GM4 (p12);
  MAn BY MAn1 (p13) MAn2 (p14) MAn3 (p15) MAn4 (p16) MAn5 (p17) MAn6 (p18);
  SE  BY SE1 (p19) SE2 (p20) SE3 (p21) SE4 (p22) SE5 (p23) SE6 (p24) SE7 (p25) SE8 (p26);
  LA  BY LA1 (p27) LA2 (p28) LA3 (p29) LA4 (p30) LA5 (p31) LA6 (p32) LA7 (p33);

  ! Define error variances (labeled e1-e33 for CR and AVE calculation)
  TS1 (e1); TS2 (e2); TS3 (e3); TS4 (e4); TS5 (e5); TS6 (e6); TS7 (e7); TS8 (e8);
  GM1 (e9); GM2 (e10); GM3 (e11); GM4 (e12);
  MAn1 (e13); MAn2 (e14); MAn3 (e15); MAn4 (e16); MAn5 (e17); MAn6 (e18);
  SE1 (e19); SE2 (e20); SE3 (e21); SE4 (e22); SE5 (e23); SE6 (e24); SE7 (e25); SE8 (e26);
  LA1 (e27); LA2 (e28); LA3 (e29); LA4 (e30); LA5 (e31); LA6 (e32); LA7 (e33);

! Automatically calculate Composite Reliability (CR) and Average Variance Extracted (AVE)
MODEL CONSTRAINT:
  NEW(CR_TS AVE_TS CR_GM AVE_GM CR_MAn AVE_MAn CR_SE AVE_SE CR_LA AVE_LA);

  ! Teacher Support (TS): 8 items
  CR_TS = (p1+p2+p3+p4+p5+p6+p7+p8)**2 / ((p1+p2+p3+p4+p5+p6+p7+p8)**2 + e1+e2+e3+e4+e5+e6+e7+e8);
  AVE_TS = (p1**2+p2**2+p3**2+p4**2+p5**2+p6**2+p7**2+p8**2) / (p1**2+p2**2+p3**2+p4**2+p5**2+p6**2+p7**2+p8**2 + e1+e2+e3+e4+e5+e6+e7+e8);

  ! Growth Mindset (GM): 4 items
  CR_GM = (p9+p10+p11+p12)**2 / ((p9+p10+p11+p12)**2 + e9+e10+e11+e12);
  AVE_GM = (p9**2+p10**2+p11**2+p12**2) / (p9**2+p10**2+p11**2+p12**2 + e9+e10+e11+e12);

  ! Math Anxiety (MAn): 6 items
  CR_MAn = (p13+p14+p15+p16+p17+p18)**2 / ((p13+p14+p15+p16+p17+p18)**2 + e13+e14+e15+e16+e17+e18);
  AVE_MAn = (p13**2+p14**2+p15**2+p16**2+p17**2+p18**2) / (p13**2+p14**2+p15**2+p16**2+p17**2+p18**2 + e13+e14+e15+e16+e17+e18);

  ! Self-Efficacy (SE): 8 items
  CR_SE = (p19+p20+p21+p22+p23+p24+p25+p26)**2 / ((p19+p20+p21+p22+p23+p24+p25+p26)**2 + e19+e20+e21+e22+e23+e24+e25+e26);
  AVE_SE = (p19**2+p20**2+p21**2+p22**2+p23**2+p24**2+p25**2+p26**2) / (p19**2+p20**2+p21**2+p22**2+p23**2+p24**2+p25**2+p26**2 + e19+e20+e21+e22+e23+e24+e25+e26);

  ! Learning Attitude (LA): 7 items
  CR_LA = (p27+p28+p29+p30+p31+p32+p33)**2 / ((p27+p28+p29+p30+p31+p32+p33)**2 + e27+e28+e29+e30+e31+e32+e33);
  AVE_LA = (p27**2+p28**2+p29**2+p30**2+p31**2+p32**2+p33**2) / (p27**2+p28**2+p29**2+p30**2+p31**2+p32**2+p33**2 + e27+e28+e29+e30+e31+e32+e33);

OUTPUT: 
  TECH1 TECH4 STANDARDIZED CINTERVAL MODINDICES(3.84); 
  ! Output: parameter estimates, standardized results, 95% confidence intervals, modification indices (only show values > 3.84, p < 0.05)


Single-Factor Confirmatory Factor Analysis (Individual Scale Testing)
	mplus
TITLE: Single-Factor CFA - Teacher Support (TS);
DATA: FILE IS data.dat;
VARIABLE: 
  NAMES = TS1-TS8 GM1-GM4 MAn1-MAn6 SE1-SE8 LA1-LA7 SC group;
  USEVARIABLES = TS1-TS8;  ! Use only items from this scale
ANALYSIS: ESTIMATOR = MLR;
MODEL:
  TS BY TS1-TS8;
OUTPUT:
  STANDARDIZED CINTERVAL MODINDICES;
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Mplus Syntax for Multi-Group Analysis
[bookmark: heading_0]Measurement Invariance Testing (Multi-Group Confirmatory Factor Analysis)
	mplus
TITLE: Multi-Group CFA Measurement Invariance Testing (Configural, Metric, Scalar);
DATA: FILE IS data.dat;            ! Data file
VARIABLE: 
  NAMES = TS1-TS8 GM1-GM4 MAn1-MAn6 SE1-SE8 LA1-LA7 SC group;
  USEVARIABLES = TS1-TS8 GM1-GM4 MAn1-MAn6 SE1-SE8 LA1-LA7 SC;
  GROUPING = group (1=Competitive 2=Regular);  ! Grouping variable (1=Competitive students, 2=Regular students)
ANALYSIS:
  ESTIMATOR = MLR;                ! Use MLR for Satorra-Bentler correction
MODEL:
  ! Configural invariance model: freely estimate factor loadings across groups
  TS  BY TS1-TS8;
  GM  BY GM1-GM4;
  MAn BY MAn1-MAn6;
  SE  BY SE1-SE8;
  LA  BY LA1-LA7;
MODEL group2:
  TS  BY TS1-TS8;
  GM  BY GM1-GM4;
  MAn BY MAn1-MAn6;
  SE  BY SE1-SE8;
  LA  BY LA1-LA7;
OUTPUT: 
  MODINDICES; ! Optional: Examine model fit indices and modification indices


[bookmark: heading_1]Metric Invariance Testing: Constrain Factor Loadings to Be Equal Across Groups
	mplus
TITLE: Multi-Group CFA - Metric Invariance;
DATA: FILE IS data.dat;
VARIABLE: 
  NAMES = TS1-TS8 GM1-GM4 MAn1-MAn6 SE1-SE8 LA1-LA7 SC group;
  USEVARIABLES = TS1-TS8 GM1-GM4 MAn1-MAn6 SE1-SE8 LA1-LA7 SC;
  GROUPING = group (1=Competitive 2=Regular);
ANALYSIS: ESTIMATOR = MLR;
MODEL:
  ! Factor loadings for Group 1 (Competitive students), labeled p1–p33
  TS  BY TS1 (p1) TS2 (p2) TS3 (p3) TS4 (p4) TS5 (p5) TS6 (p6) TS7 (p7) TS8 (p8);
  GM  BY GM1 (p9) GM2 (p10) GM3 (p11) GM4 (p12);
  MAn BY MAn1 (p13) MAn2 (p14) MAn3 (p15) MAn4 (p16) MAn5 (p17) MAn6 (p18);
  SE  BY SE1 (p19) SE2 (p20) SE3 (p21) SE4 (p22) SE5 (p23) SE6 (p24) SE7 (p25) SE8 (p26);
  LA  BY LA1 (p27) LA2 (p28) LA3 (p29) LA4 (p30) LA5 (p31) LA6 (p32) LA7 (p33);
MODEL group2:
  ! Factor loadings for Group 2 (Regular students), use identical labels to enforce equality constraints
  TS  BY TS1 (p1) TS2 (p2) TS3 (p3) TS4 (p4) TS5 (p5) TS6 (p6) TS7 (p7) TS8 (p8);
  GM  BY GM1 (p9) GM2 (p10) GM3 (p11) GM4 (p12);
  MAn BY MAn1 (p13) MAn2 (p14) MAn3 (p15) MAn4 (p16) MAn5 (p17) MAn6 (p18);
  SE  BY SE1 (p19) SE2 (p20) SE3 (p21) SE4 (p22) SE5 (p23) SE6 (p24) SE7 (p25) SE8 (p26);
  LA  BY LA1 (p27) LA2 (p28) LA3 (p29) LA4 (p30) LA5 (p31) LA6 (p32) LA7 (p33);
OUTPUT: 
  TECH1 TECH4 STANDARDIZED; ! Examine factor loadings and model fit indices


[bookmark: heading_2]Scalar Invariance Testing: Further Constrain Intercepts to Be Equal (Building on Metric Invariance)
	mplus
TITLE: Multi-Group CFA - Scalar Invariance;
DATA: FILE IS data.dat;
VARIABLE: 
  NAMES = TS1-TS8 GM1-GM4 MAn1-MAn6 SE1-SE8 LA1-LA7 SC group;
  USEVARIABLES = TS1-TS8 GM1-GM4 MAn1-MAn6 SE1-SE8 LA1-LA7 SC;
  GROUPING = group (1=Competitive 2=Regular);
ANALYSIS: ESTIMATOR = MLR;
MODEL:
  ! Factor loadings (same as metric invariance model)
  TS  BY TS1 (p1) TS2 (p2) TS3 (p3) TS4 (p4) TS5 (p5) TS6 (p6) TS7 (p7) TS8 (p8);
  GM  BY GM1 (p9) GM2 (p10) GM3 (p11) GM4 (p12);
  MAn BY MAn1 (p13) MAn2 (p14) MAn3 (p15) MAn4 (p16) MAn5 (p17) MAn6 (p18);
  SE  BY SE1 (p19) SE2 (p20) SE3 (p21) SE4 (p22) SE5 (p23) SE6 (p24) SE7 (p25) SE8 (p26);
  LA  BY LA1 (p27) LA2 (p28) LA3 (p29) LA4 (p30) LA5 (p31) LA6 (p32) LA7 (p33);
  ! Constrain intercepts of observed variables to be equal across groups, labeled i1–i33
  [TS1]  (i1); [TS2]  (i2); [TS3]  (i3); [TS4]  (i4);
  [TS5]  (i5); [TS6]  (i6); [TS7]  (i7); [TS8]  (i8);
  [GM1]  (i9); [GM2]  (i10);[GM3]  (i11);[GM4]  (i12);
  [MAn1] (i13);[MAn2] (i14);[MAn3] (i15);[MAn4] (i16);[MAn5] (i17);[MAn6] (i18);
  [SE1]  (i19);[SE2]  (i20);[SE3]  (i21);[SE4]  (i22);
  [SE5]  (i23);[SE6]  (i24);[SE7]  (i25);[SE8]  (i26);
  [LA1]  (i27);[LA2]  (i28);[LA3]  (i29);[LA4]  (i30);
  [LA5]  (i31);[LA6]  (i32);[LA7]  (i33);
MODEL group2:
  ! Factor loadings and intercepts for Group 2, use identical labels
  TS  BY TS1 (p1) TS2 (p2) TS3 (p3) TS4 (p4) TS5 (p5) TS6 (p6) TS7 (p7) TS8 (p8);
  GM  BY GM1 (p9) GM2 (p10) GM3 (p11) GM4 (p12);
  MAn BY MAn1 (p13) MAn2 (p14) MAn3 (p15) MAn4 (p16) MAn5 (p17) MAn6 (p18);
  SE  BY SE1 (p19) SE2 (p20) SE3 (p21) SE4 (p22) SE5 (p23) SE6 (p24) SE7 (p25) SE8 (p26);
  LA  BY LA1 (p27) LA2 (p28) LA3 (p29) LA4 (p30) LA5 (p31) LA6 (p32) LA7 (p33);
  [TS1]  (i1); [TS2]  (i2); [TS3]  (i3); [TS4]  (i4);
  [TS5]  (i5); [TS6]  (i6); [TS7]  (i7); [TS8]  (i8);
  [GM1]  (i9); [GM2]  (i10);[GM3]  (i11);[GM4]  (i12);
  [MAn1] (i13);[MAn2] (i14);[MAn3] (i15);[MAn4] (i16);[MAn5] (i17);[MAn6] (i18);
  [SE1]  (i19);[SE2]  (i20);[SE3]  (i21);[SE4]  (i22);
  [SE5]  (i23);[SE6]  (i24);[SE7]  (i25);[SE8]  (i26);
  [LA1]  (i27);[LA2]  (i28);[LA3]  (i29);[LA4]  (i30);
  [LA5]  (i31);[LA6]  (i32);[LA7]  (i33);
OUTPUT: 
  TECH1 TECH4 STANDARDIZED CINTERVAL; 
  ! Output intercepts, factor loadings, and fit differences including ΔCFI


[bookmark: heading_3]Multi-Group Structural Equation Modeling and Path Coefficient Difference Testing
	mplus
!-----------------------------
TITLE: Multi-Group Structural Equation Model and Path Coefficient Difference Testing;
DATA: FILE IS data.dat;
VARIABLE:
  NAMES = TS1-TS8 GM1-GM4 MAn1-MAn6 SE1-SE8 LA1-LA7 SC group;
  USEVARIABLES = TS1-TS8 GM1-GM4 MAn1-MAn6 SE1-SE8 LA1-LA7 SC;
  GROUPING = group (1=Competitive 2=Regular);
ANALYSIS: 
  ESTIMATOR = MLR;
MODEL:
  ! Specify structural equation model with all explicit paths, freely estimated across groups initially
  TS  BY TS1-TS8;
  GM  BY GM1-GM4;
  MAn BY MAn1-MAn6;
  SE  BY SE1-SE8;
  LA  BY LA1-LA7;
  ! Structural relationships
  GM   ON TS (a1);       ! Teacher Support -> Growth Mindset
  LA   ON GM (b1);       ! Growth Mindset -> Learning Attitude
  MAn  ON GM (b2);       ! Growth Mindset -> Math Anxiety
  SE   ON GM (b3);       ! Growth Mindset -> Self-Efficacy
  SC   ON LA (c1) MAn (c2) SE (c3) GM (c4); 
                        ! Learning Attitude, Math Anxiety, Self-Efficacy, Growth Mindset -> Math Achievement
MODEL group2:
  TS  BY TS1-TS8;
  GM  BY GM1-GM4;
  MAn BY MAn1-MAn6;
  SE  BY SE1-SE8;
  LA  BY LA1-LA7;
  GM   ON TS (a4);
  LA   ON GM (b4);
  MAn  ON GM (b5);
  SE   ON GM (b6);
  SC   ON LA (c5) MAn (c6) SE (c7) GM (c8);
OUTPUT:
  STANDARDIZED TECH1;


[bookmark: heading_4]Introduce Path Equality Constraints and Perform Difference Testing (Wald Test)
	mplus
TITLE: Path Coefficient Equality Constraint Difference Testing;
DATA: FILE IS data.dat;
VARIABLE:
  NAMES = TS1-TS8 GM1-GM4 MAn1-MAn6 SE1-SE8 LA1-LA7 SC group;
  USEVARIABLES = TS1-TS8 GM1-GM4 MAn1-MAn6 SE1-SE8 LA1-LA7 SC;
  GROUPING = group (1=Competitive 2=Regular);
ANALYSIS: ESTIMATOR = MLR;
MODEL:
  TS  BY TS1-TS8;
  GM  BY GM1-GM4;
  MAn BY MAn1-MAn6;
  SE  BY SE1-SE8;
  LA  BY LA1-LA7;
  ! Constrain paths to be equal (test differences one by one as needed)
  GM   ON TS  (a); 
  LA   ON GM  (b);
  MAn  ON GM  (d);
  SE   ON GM  (e);
  SC   ON LA  (f) MAn (g) SE (h) GM (c);
MODEL group2:
  TS  BY TS1-TS8;
  GM  BY GM1-GM4;
  MAn BY MAn1-MAn6;
  SE  BY SE1-SE8;
  LA  BY LA1-LA7;
  GM   ON TS  (a); 
  LA   ON GM  (b);
  MAn  ON GM  (d);
  SE   ON GM  (e);
  SC   ON LA  (f) MAn (g) SE (h) GM (c);
MODEL TEST:
  ! Test differences in path coefficients between the two groups
  0 = a - a;   ! TS->GM (no change, typically zero difference)
  0 = b - b;   ! GM->LA
  0 = d - d;   ! GM->MAn
  0 = e - e;   ! GM->SE
  0 = f - f;   ! LA->SC
  0 = g - g;   ! MAn->SC
  0 = h - h;   ! SE->SC
  0 = c - c;   ! GM->SC
OUTPUT:
  SAMPSTAT;


[bookmark: heading_5]Bootstrap Mediation Effect Testing and Cross-Group Effect Difference Testing
	mplus
TITLE: Bootstrap Mediation Effects and Cross-Group Effect Difference Testing;
DATA: FILE IS data.dat;
VARIABLE:
  NAMES = TS1-TS8 GM1-GM4 MAn1-MAn6 SE1-SE8 LA1-LA7 SC group;
  USEVARIABLES = TS1-TS8 GM1-GM4 MAn1-MAn6 SE1-SE8 LA1-LA7 SC;
  GROUPING = group (1=Competitive 2=Regular);
ANALYSIS:
  ESTIMATOR = MLR;
  BOOTSTRAP = 5000;           ! Number of bootstrap resamples
MODEL:
  ! Measurement model (consistent with previous models)
  TS  BY TS1-TS8;
  GM  BY GM1-GM4;
  MAn BY MAn1-MAn6;
  SE  BY SE1-SE8;
  LA  BY LA1-LA7;
  ! Structural paths (estimated separately for each group)
  MODEL group1:
    GM  ON TS (a1);
    LA  ON GM (b1);
    MAn ON GM (b2);
    SE  ON GM (b3);
    SC  ON LA (c1) MAn (c2) SE (c3) GM (c4);
  MODEL group2:
    GM  ON TS (a4);
    LA  ON GM (b4);
    MAn ON GM (b5);
    SE  ON GM (b6);
    SC  ON LA (c5) MAn (c6) SE (c7) GM (c8);
MODEL INDIRECT:
  ! Define indirect effect paths: independent variable -> mediator(s) -> outcome
  GM   IND LA SC;      ! GM -> LA -> SC
  GM   IND MAn SC;     ! GM -> MAn -> SC
  GM   IND SE SC;      ! GM -> SE -> SC
  TS   IND GM LA SC;   ! TS -> GM -> LA -> SC
  TS   IND GM MAn SC;  ! TS -> GM -> MAn -> SC
  TS   IND GM SE SC;   ! TS -> GM -> SE -> SC
MODEL CONSTRAINT:
  NEW(GM_LA1 GM_MAn1 GM_SE1 TS_GM_LA1 TS_GM_MAn1 TS_GM_SE1
      GM_LA2 GM_MAn2 GM_SE2 TS_GM_LA2 TS_GM_MAn2 TS_GM_SE2
      diff_GM_LA diff_GM_MAn diff_GM_SE diff_TS_GM_LA diff_TS_GM_MAn diff_TS_GM_SE);
  ! Calculate mediation path effects (Group 1 and Group 2)
  GM_LA1     = b1 * c1;       ! Group 1: GM->LA->SC
  GM_MAn1    = b2 * c2;       ! Group 1: GM->MAn->SC
  GM_SE1     = b3 * c3;       ! Group 1: GM->SE->SC
  TS_GM_LA1  = a1 * b1 * c1;  ! Group 1: TS->GM->LA->SC
  TS_GM_MAn1 = a1 * b2 * c2;  ! Group 1: TS->GM->MAn->SC
  TS_GM_SE1  = a1 * b3 * c3;  ! Group 1: TS->GM->SE->SC

  GM_LA2     = b4 * c5;       ! Group 2: GM->LA->SC
  GM_MAn2    = b5 * c6;       ! Group 2: GM->MAn->SC
  GM_SE2     = b6 * c7;       ! Group 2: GM->SE->SC
  TS_GM_LA2  = a4 * b4 * c5;  ! Group 2: TS->GM->LA->SC
  TS_GM_MAn2 = a4 * b5 * c6;  ! Group 2: TS->GM->MAn->SC
  TS_GM_SE2  = a4 * b6 * c7;  ! Group 2: TS->GM->SE->SC

  ! Calculate effect differences between the two groups
  diff_GM_LA    = GM_LA1 - GM_LA2;
  diff_GM_MAn   = GM_MAn1 - GM_MAn2;
  diff_GM_SE    = GM_SE1 - GM_SE2;
  diff_TS_GM_LA = TS_GM_LA1 - TS_GM_LA2;
  diff_TS_GM_MAn= TS_GM_MAn1 - TS_GM_MAn2;
  diff_TS_GM_SE = TS_GM_SE1 - TS_GM_SE2;
OUTPUT:
  CINTERVAL(BCBOOTSTRAP) STANDARDIZED; 
  ! Output bias-corrected bootstrap confidence intervals and standardized effects
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/STATISTICS=MEAN STDDEV MIN MAX KURTOSIS SKEWNESS.

% Descriptives

Descriptive Statistics

N Minimum Maximum Mean Dezligiion Skewness Kurtosis

Statistic Statistic Statistic Statistic Statistic Statistic ~ Std. Error  Statistic  Std. Error
Teacher support 798 1.00000000 5.00000000 3.61045471 .978220907 -.365 .087 -.407 173
Growth mindset 798 1.00 5.00 3.9884 1.02108 -.874 .087 .203 173
Math anxiety 798 1.00000000 5.00000000 2.57999165 1.14708699 .283 .087 -.939 173
Self-efficacy 798 1.000 5.000 3.55169 979794 -.342 .087 -.582 173
Learning attitude 798 1.00000000 5.00000000 3.71571787 .967607382 -.455 .087 =512 173
Academic Achievement 798 5.0 99.0 76.729 20.6126  -1.314 .087 1.077 173
Valid N (listwise) 798
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CORRELATIONS

/VARIABLES=Teachersupport Growthmindset Mathanxiety Selfefficacy Learningattitude

AcademicAchievement
/PRINT=TWOTAIL NOSIG FULL

/MISSING=PAIRWISE.

= Correlations

Correlations
Teacher Growth Learning Academic
support mindset Math anxiety = Self-efficacy attitude Achievement
Teacher support Pearson Correlation 1 524" -.365" 495" .400™" 168"
Sig. (2-tailed) <.001 <.001 <.001 <.001 <.001
N 798 798 798 798 798 798
Growth mindset Pearson Correlation 524" 1 -352" 621" 541" 190"
Sig. (2-tailed) <.001 <.001 <.001 <.001 <.001
N 798 798 798 798 798 798
Math anxiety Pearson Correlation -.365" -352" 1 -502" -350" -381"
Sig. (2-tailed) <.001 <.001 <.001 <.001 <.001
N 798 798 798 798 798 798
Self-efficacy Pearson Correlation 495" 621" -.502"" 1 6197 447"
Sig. (2-tailed) <.001 <.001 <.001 <.001 <.001
N 798 798 798 798 798 798
Learning attitude Pearson Correlation 400" 5417 -350" 619" 1 356"
Sig. (2-tailed) <.001 <.001 <.001 <.001 <.001
N 798 798 798 798 798 798
Academic Achievement  Pearson Correlation .168™ .190" -3817 447" 3567 1
Sig. (2-tailed) <.001 <.001 <.001 <.001 <.001
N 798 798 798 798 798 798

**. Correlation is significant at the 0.01 level (2-tailed).
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T-TEST GROUPS=Group(® 1)
/MISSING=ANALYSIS
/VARIABLES=Teachersupport Growthmindset Mathanxiety Selfefficacy Learningattitude
AcademicAchievement
/ES DISPLAY(TRUE)
/CRITERIA=CI(.95).

% T-Test

Group Statistics

Std. Std. Error
Group N Mean Deviation Mean
Teacher support 0 478 3.62432756 .992537469 .045397607
1 320 3.58973214 .957605174 .053531757
Growth mindset 0 478 4.0131 1.01790 .04656
i 320 3.9516 1.02630 .05737
Math anxiety 0 478 2.79776848 1.19471218 .054644863
i 320 2.25468750 .987899044 .055225235
Self-efficacy 0 478 3.50418 .994473 .045486
1 320 3.62266 .954589 .053363
Learning attitude 0 478 3.72922893 1.01236885 .046304673
1 320 3.69553571 .897771518 .050186954
Academic Achievement 0 478 66.774 21.1277 .9664
1 320 91.600 4.8713 2723





image4.png
Independent Samples Test
Levene's Test for Equality of

Variances t-test for Equality of Means
95% Confidence Interval of
Sig. (2- Mean std. Error the Difference
F sig. t df tailed) Difference _ Difference Lower Upper

Teacher support Equal variances 786 376 489 79 625 034595412 070689799 -.10416504 .173355861
assumey
Equal variances not 493 700.524 622 .034595412 070189684 -.10321194 .172402761
assumed

Growth mindset Equal variances 109 742 834 79 405 06151 07377 -.08329 20631
assumed
Equal variances not 833 680.214 405 06151 07389 -.08356 20658
assumed

Math anxiety Equal variances 22344 <001 6735 79 <001 543080980 .080639565 384789652 .701372308
assume
Equal variances not 6.990  761.360 <001 543080980 .077690976 390567015 695594945
assume

Self-efficacy Equal variances 5.532 019 1676 79 094 -118472 070690  -.257232 1020288
assumed
Equal variances not 1690  702.824 092 -118472 070119 -.256139 019195
assumed

Learning attitude Equal variances 6279 012 482 79 630 033693216 069923149 -.10356234 .170948768
assume
Equal variances not 493 736.399 622 033693216 068285087 -.10036343 .167749859
assumed

Academic Achievement  Equal varances 317.707 <001 -20652 796 <001  -24.8259 12021  -27.1857  -22.4662
assumey
Equal variances not 24727 550572 <001  -24.8259 10040  -26.7981  -22.8538

assumed





image5.png
Independent Samples Effect Sizes

Standardizera

95% Confidence Interval

Point
Estimate Lower Upper
Teacher support Cohen's d .978687946 .035 -.106 alrff
Hedges' correction .979611285 .035 -.106 177
Glass's delta .957605174 .036 -.105 178
Growth mindset Cohen's d 1.02127 .060 -.081 .202
Hedges' correction 1.02224 .060 -.081 .202
Glass's delta 1.02630 .060 -.082 .202
Math anxiety Cohen's d 1.11644072 486 .343 .630
Hedges' correction  1.11749402 486 342 629
Glass's delta 987899044 .550 401 697
Self-efficacy Cohen's d 978684 =121 -.263 .021
Hedges' correction .979608 =121 -.262 .021
Glass's delta .954589 -.124 -.266 .018
Learning attitude Cohen's d 968073804 .035 -.107 176
Hedges' correction .968987129 .035 -.107 176
Glass's delta .897771518 .038 -.104 179
Academic Achievement  Cohen's d 16.6433 -1.492 -1.651 -1.332
Hedges' correction 16.6590 -1.490 -1.649 -1.331
Glass's delta 4.8713 -5.096 -5.516 -4.676

a. The denominator used in estimating the effect sizes.
Cohen's d uses the pooled standard deviation.
Hedges' correction uses the pooled standard deviation, plus a correction factor.
Glass's delta uses the sample standard deviation of the control group.
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