Supplementary Materials
Supplementary Table 1 
Prior Motivational Patterns Papers Using the HSLS Dataset
	Prior paper
	Demographic focus
	LTA? 
	Domains
	Support predictors?
	Profiles identified

	Fong et al., 2021
	All students included, ethnicity/race and gender focus
	No; LPA at11th grade
	Math and science 
	No
	N = 5: 
Low math/low science: Below average math and science beliefs.
Moderate math/moderate science: Average math and science beliefs.
High math/high science: High math and science beliefs.
Low math/high science: Low math but high science beliefs.
High math/low science: High math but low science beliefs.

	Hsieh et al., 2021
	All students included, ethnicity/race and gender focus
	No; LPA at 9th grade
	Math; expectancy 
	No
	N = 6: 
Overall high: High across indicators.
Above average but not identified: Fairly high utility, interest, and expectancy, but lower attainment value.
Identified but average value: Fairly high utility, interest, and attainment value, but lower expectancy beliefs. 
Average: All beliefs at average for sample; fairly high utility beliefs.
Low identity: Fairly high utility, interest, expectancy, low identity.
Overall low: Math has some utility but low in other beliefs.

	Hsieh & Simpkins, 2022
	All students included, ethnicity/race focus 
	Yes
	Math and science 
	No
	N 9th grade= 4: 
Overall high: High across indicators.
Overall low: Low across indicators (math utility slightly higher).
Not who I am: Very low math and science attainment value, but interest and utility are fairly high.
Not science maybe math: Math beliefs are fairly high, science is low.

N 11th grade= 5: 
Overall high: High across indicators (especially utility).
Overall low: Low across indicators (math utility slightly higher).
Not science maybe math: Math beliefs are fairly high, science is low.
Not math maybe science: Science beliefs are fairly high, math is low (besides utility).
STEM is useful but not for me: Math and science utility are high but other beliefs are low.

	Rangel et al., 2020
	All students included, College-gen. focus
	No; LPA at 11th grade
	Math and science
	No
	N = 4: 
High‐all: Beliefs high across all indicators.
Low‐all: Beliefs low across all indicators.
Medium‐low science/medium‐high math: Fairly low science, but high math.
Medium‐high science/medium‐low math: Fairly low math, but high science.

	Present study
	College-gen. only
	Yes
	Math
	Yes
	N 9th grade= 6: 
Overall high: High across all indicators.
Above average but less for me: High utility and interest, somewhat lower self-concept and attainment value.
Good but lower value: Very high self-concept, but lower value beliefs
Important but not for me: Agree that math has utility but somewhat low attainment.
Maybe not me: Somewhat low attainment, lower in other indicators besides utility. 
Not me: Low across indicators; very low attainment.

N 11th grade= 6: 
Overall average: Average across all indicators. 
Overall high, Above average but less for me, Good but lower value, Important but not for me, Not me


Note. All studies included self-concept (also called expectancy/expectancies), utility value, interest value (intrinsic), and attainment value.


Supplementary Table 2 

Math Measure Items collected in 9th grade (2009)

	Motivational Beliefs

	Ability self-concept
	Range: 1-4; a: .89

	
	You are certain that you can master math skills. (strongly disagree –strongly agree).

	
	You are confident that you can do an excellent job on math tests. (strongly disagree –strongly agree).

	
	You are confident that you can do an excellent job on math assignments. (strongly disagree –strongly agree).

	
	You are certain that you can understand the most difficult material presented in math textbooks. (strongly disagree –strongly agree).

	Utility value beliefs
	Range: 1-4; a:

	
	Math is useful for everyday life. (strongly disagree –strongly agree).

	
	Math is useful for a future career. (strongly disagree –strongly agree).

	
	Math is useful for college. (strongly disagree –strongly agree).

	Interest
	Range: 1-4; a:

	
	You think math classes are a waste of your time. (strongly disagree –strongly agree).

	
	You think math classes are boring. (strongly disagree –strongly agree).

	
	You enjoy math classes very much. (strongly disagree –strongly agree).

	Attainment value   Range: 1-4; a:
	

	
	You see yourself as a math person (strongly disagree –strongly agree).

	
	Others see you as a math person (strongly disagree –strongly agree).

	Support

	Parent Support
	Range: 0-1 (no/yes)

	
	Why are you taking [fall 2009 math course]? Your parent(s) encouraged you to take it.

	
	Since the beginning of the last school year (2008‐2009), which of the following people have you talked with about which math courses to take this year? Your mother or female guardian

	
	Since the beginning of the last school year (2008‐2009), which of the following people have you talked with about which math courses to take this year? Your father or male guardian

	
	What are the reasons you plan to take more math courses during high school? Your parents will want you to.

	
	Went to science or engineering museum with 9th/11th grader in last year

	
	Worked or played on computer with 9th grader in last year

	
	Built or fixed something with 9th grader in last year

	
	Attended a school science fair with 9th grader in last year

	Teacher Support              Range: 0-1 (no/yes) and 1-5 (strongly disagree to strongly agree)

	
	Since the beginning of the last school year (2008‐2009), which of the following people have you talked with about which math courses to take this year? Math teacher.

	
	Since the beginning of the last school year (2008‐2009), which of the following people have you talked with about which math courses to take this year? School counselor. 

	
	Why are you taking [fall 2009 math course]? A teacher encouraged you to take it.

	
	Why are you taking [fall 2009 math course]? The school counselor suggested you to take it.

	
	9th grader's fall 2009 math teacher values/listens to students' ideas.

	
	9th grader's fall 2009 math teacher treats students with respect.

	
	9th grader's fall 2009 math teacher treats every student fairly.

	
	9th grader's fall 2009 math teacher thinks all student can be successful.

	
	9th grader's fall 2009 math teacher thinks mistakes OK if students learn.

	
	9th grader's fall 2009 math teacher makes math interesting.

	
	9th grader's fall 2009 math teacher makes math easy to understand.



Note. HSLS SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for Education Statistics, High School Longitudinal Study of 2009 (HSLS:09), Base Year.


Supplementary Table 3 
Fit Indices for Latent Profile Solutions
	9th Grade Fit Indices

	#
	BIC
	AIC
	SABIC
	Entropy
	LL
	CAIC
	AWE
	LRTS
	BF
	LMR
	N

	1
	64181.819
	64126.336
	64169.932
	--
	-32055.168
	64211.710
	64323.085
	--
	--
	--
	7600

	2
	59611.187
	59521.027
	59590.382
	0.639
	-29747.514
	59657.227
	59835.426
	4615.308
	0
	4514.266**
	3130

	3
	57560.859
	57436.022
	57531.133
	0.749
	-28700.011
	57623.046
	57868.070
	2095.006
	0
	2049.139
	730

	4
	56982.47
	56822.956
	56943.825
	0.739
	-28388.478
	57060.805
	57372.653
	623.066
	0
	609.425
	

	5
	55988.268
	55794.077
	55940.705
	0.771
	-27869.039
	56082.751
	56461.424
	1038.878
	0
	494.855
	250

	6*
	55448.869
	55220.002
	55392.386
	0.779
	-27577.001
	55559.500
	56004.998
	584.076
	0
	606.445
	250

	7
	55220.034
	54956.489
	55154.632
	0.791
	-27440.245
	55346.813
	55859.135
	273.512
	0
	267.524
	90

	8
	54971.559
	54673.338
	54897.238
	0.808
	-27293.669
	55114.485
	55693.632
	293.152
	0
	286.734
	100

	9
	54707.354
	54374.456
	54624.113
	0.807
	-27139.228
	54866.428
	55512.400
	308.882
	0
	290.369
	120

	10
	51587.875
	51220.300
	51495.715
	0.904
	-25557.150
	51763.097
	52475.893
	3164.156
	0
	146.287
	115

	11th Grade Fit Indices

	#
	BIC
	AIC
	SABIC
	Entropy
	LL
	CAIC
	AWE
	LRTS
	BF
	LMR
	N

	1
	65818.356
	65762.892
	65806.488
	--
	-32873.446
	65848.266
	65959.641
	–
	--
	
	7600

	2
	60040.073
	59949.944
	60019.298
	0.683
	-29961.972
	60086.143
	60264.342
	5822.948
	0
	5695.434***
	3310

	3
	58043.689
	57918.895
	58014.005
	0.736
	-28941.447
	58105.918
	58350.942
	2041.050
	0
	1996.353***
	1440

	4
	57707.261
	57547.802
	57668.671
	0.685
	-28750.901
	57785.651
	58097.499
	381.092
	0
	372.748
	610

	5
	55868.645
	55674.521
	55821.147
	0.875
	-27809.260
	55963.193
	56341.866
	1883.282
	0
	737.296
	690

	6*
	51415.021
	51186.232
	51358.616
	0.991
	-25560.116
	51525.730
	51971.228
	4498.288
	0
	3297.734**
	320

	7
	50811.772
	50548.318
	50746.460
	0.964
	-25236.159
	50938.641
	51450.963
	647.914
	0
	516.455
	320

	8
	50702.986
	50404.867
	50628.766
	0.962
	-25159.433
	50846.013
	51425.160
	153.452
	0
	149.571
	50

	9
	50519.662
	50186.877
	50436.535
	0.927
	-25045.439
	50678.850
	51324.822
	227.988
	0
	162.111
	50

	10
	50397.686
	50030.237
	50305.651
	0.927
	-24962.118
	50573.033
	51285.829
	166.642
	0
	144.788
	50



Note. BIC = Bayesian Information Criterion. AIC = Akaike Information Criterion. SABIC = Sample-Size-Adjusted BIC. LL = Log likelihood. CAIC = Consistent Akaike Information Criterion. AWE = Approximate Weight of Evidence. LRTS = . Lo-Mendell-Rubin likelihood ratio test. BF = Bayes Factor. LMR = Lo-Mendell-Rubin likelihood ratio test. n = Smallest profile n. 

*Chosen profile solution.

SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for Education Statistics, High School Longitudinal Study of 2009 (HSLS:09), Base Year and First Year Follow-Up. N’s rounded to the nearest tens place 

Supplementary Table 4. Descriptive Statistics 

	[bookmark: _Hlk205290509]Construct
	Scale Range
	M(SD) or % yes

	9th Grade Indicators
	
	

	Self-concept
	1-4
	2.90 (.65)

	Utility value
	1-4
	3.18 (.62)

	Interest value
	1-4
	2.87 (.69)

	Attainment value
	1-4
	2.50 (.85)

	11th Grade Indicators
	
	

	Self-concept
	1-4
	2.74 (.71)

	Utility value
	1-4
	3.29 (.66)

	Interest value
	1-4
	2.61 (.76)

	Attainment value
	1-4
	2.37 (.91)

	Outcomes
	
	

	Math credits
	0-13
	3.65 (1.11)

	Math GPA
	1-4
	2.15 (.89)

	STEM career expectations
	--
	30%

	College enrollment
	--
	67%


 
Supplementary Table 5. Bivariate Correlations 
	Construct
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	Indicators
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1. Self-con.
	.37*
	.48*
	.57*
	.34*
	.19*
	.24*
	.40*
	-.11*
	.08*
	-.01*
	.05*
	.04*
	.27*
	.13*
	.11*
	.11*
	.29*
	.08*
	.08*

	2. Utility
	--
	.44*
	.30*
	.16*
	.26*
	.20*
	.17*
	-.04*
	.10*
	.02
	.06*
	-.05*
	.04*
	.08*
	.07*
	.04*
	.05*
	.08*
	.02

	3. Interest
	
	--
	.44*
	.22*
	.20*
	.31*
	.28*
	.04*
	.07*
	.03
	.05*
	-.02
	.16*
	.14*
	.11*
	.07*
	.20*
	.09*
	.06*

	4.Attainment
	
	
	--
	.32*
	.25*
	.28*
	.55*
	-.04*
	.02
	-.02
	.09*
	.03
	.35*
	.19*
	.16*
	.11*
	.33*
	.11*
	.12*

	5.Self-con.11
	
	
	
	--
	.38*
	.57*
	.56*
	-.11*
	.06*
	.01
	.04*
	.03
	.19*
	.09*
	.06*
	.11*
	.30*
	.12*
	.09*

	6. Utility 11
	
	
	
	
	--
	.40*
	.42*
	-.03*
	.06*
	.02
	.06*
	-.02
	.10*
	.06*
	.07*
	.06*
	.16*
	.11*
	.04*

	7. Interest 11
	
	
	
	
	
	--
	.50*
	.00
	.05*
	.05*
	.06*
	-.02
	.14*
	.08*
	.06*
	.10*
	.28*
	.12*
	.09*

	8. Attain. 11
	
	
	
	
	
	
	--
	-.08*
	.01
	-.00
	.10*
	.03
	.34*
	.14*
	.12*
	.12*
	.39*
	.15*
	.12*

	Predictors
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9. Girl
	
	
	
	
	
	
	
	--
	.01
	-.01
	-.01
	-.01
	-.01
	.06
	.04
	.04*
	.17*
	.18*
	.04*

	10. Black
	
	
	
	
	
	
	
	
	--
	-.05*
	-.07*
	-.15*
	-.14*
	-.05*
	-.01
	-.01
	-.12*
	.00
	-.03

	11. Latine
	
	
	
	
	
	
	
	
	
	--
	-.08*
	-.13*
	-.07*
	-.08*
	-.02
	-.05*
	-.10*
	-.03
	-.02

	12. Asian
	
	
	
	
	
	
	
	
	
	
	--
	-.03
	.15*
	.04*
	.04*
	.05*
	.12*
	.04*
	.10*

	13. Income
	
	
	
	
	
	
	
	
	
	
	
	--
	.18*
	.16*
	.04*
	.07*
	.15*
	.04*
	.11*

	14. Math per.
	
	
	
	
	
	
	
	
	
	
	
	
	--
	.24*
	.14*
	.14*
	.45*
	.13*
	.19*

	15. Parent 
	
	
	
	
	
	
	
	
	
	
	
	
	
	--
	.36*
	.06*
	.18*
	.10*
	.08*

	16. Teacher 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	--
	.06*
	.11*
	.04*
	.04*

	Outcomes
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	17. Credits
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	--
	.38*
	.12*
	.11*

	18. GPA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	--
	.19*
	.28*

	19. Career
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	--
	.07*

	20. College
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	--



*p < .01. 
Note. Self-con. = self-concept; Math per. = math performance. Credits and GPA are for math, career = STEM career expectations.



Supplementary Figure 1 Unstandardized Math Motivational Profiles in 9th Grade
 

Supplementary Figure 2 Unstandardized Math Motivational Profiles in 11th Grade

Self-Concept	Overall high (13%)	Above average but less for me (26%)	Good but lower value (5%)	Important but not for me (36%)	Maybe not me (16%)	Not me (3%)	3.83	3.0219999999999998	3.8420000000000001	2.798	2.1080000000000001	1.1639999999999999	Utility Value	Overall high (13%)	Above average but less for me (26%)	Good but lower value (5%)	Important but not for me (36%)	Maybe not me (16%)	Not me (3%)	3.6720000000000002	3.4249999999999998	3.125	3.0609999999999999	2.9409999999999998	2.3860000000000001	Interest Value	Overall high (13%)	Above average but less for me (26%)	Good but lower value (5%)	Important but not for me (36%)	Maybe not me (16%)	Not me (3%)	3.528	3.2130000000000001	2.577	2.7	2.375	1.696	Attainment Value	Overall high (13%)	Above average but less for me (26%)	Good but lower value (5%)	Important but not for me (36%)	Maybe not me (16%)	Not me (3%)	3.4380000000000002	2.91	2.46	2.2320000000000002	1.7689999999999999	1.282	



Self-Concept	Overall high (14%)	Above average but less for me (22%)	Overall average (14%)	Important but not for me (27%)	Maybe not me (4%)	Not me (18%)	3.3660000000000001	3.0089999999999999	2.8109999999999999	2.6150000000000002	2.423	2.1480000000000001	Utility Value	Overall high (14%)	Above average but less for me (22%)	Overall average (14%)	Important but not for me (27%)	Maybe not me (4%)	Not me (18%)	3.7290000000000001	3.4169999999999998	3.2890000000000001	3.2050000000000001	3.125	2.8980000000000001	Interest Value	Overall high (14%)	Above average but less for me (22%)	Overall average (14%)	Important but not for me (27%)	Maybe not me (4%)	Not me (18%)	3.226	2.879	2.6520000000000001	2.5179999999999998	2.2690000000000001	2.0219999999999998	Attainment Value	Overall high (14%)	Above average but less for me (22%)	Overall average (14%)	Important but not for me (27%)	Maybe not me (4%)	Not me (18%)	3.7829999999999999	3	2.5	2	1.5	1	



