Exploring the Links Between Patterning, Numeracy, and Math Knowledge
Erica L. Zippert, Ashli-Ann Douglas, & Bethany Rittle-Johnson

.‘
VANDERBILT Vanderbilt University | [ T
UNIVERSITY
Grant #R305A160132
Background Methods Conclusions
. Matdh_ knOV\r/]I.edge detvel:l)ops ea”%/ ?ngo%;edl_lcz’:]s Iat_te.r math tancJI[ Figure: Sample Items from * Findings align with past work suggesting that patterning is
reading achievement (Duncan et al., ). Thus, itis importan Teacher-Based Patterning Assessment important for general math and numeracy knowledge (Rittle-

to determine foundational skills that support this development. y .
| . Johnson et al., 2016; Wijns et al., 2019; Zippert, Clayback, &
» Though most research and theory have focused on the WSt Commes INext Latterm SN MASEERE Mot Luiteum SALS Rittle-Johnson, 2019). J 4

contributions of numeracy skills, patterning skills are also ‘ — . Findings extend past work in demonstrating links between
theorized to be important for early and later math development (} & 58 ‘? DUV VLV J . J
52 N P patterning and specific aspects of numeracy knowledge. They

(Sarainr.na&CIemen.ts, 20(.)4)'. e . also further indicate that patterning and specific aspects of
* Empirically, patterning skills in preK predict fifth-and sixth-grade “Find the missing bead [experimenter gestures numeracy each explain unique variance in general math and

. . . ““]ha " 2717
general math achievement, even after controlling for a wide at comes next in the pattern? Use one of . o stout response options below] to
" : : these.” [Experimenter gestures to picture cutout . numeracy knowledge.
range of other math and cognitive skills (Fyfe, Rittle-dohnson, & - , complete the pattern [experimenter gestures - . -
response options below ] « The association between patterning and specific aspects of

Farran, 2019; Rittle-dohnson, Fyfe, Hofer, & Farran, 2016). across pattern).”

. . numeracy knowledge may be explained by their shared
Though .pattgrnlng skills and general mgth knqwledge are Resu ItS reliance on rules and regularities.
linked, little is known about how patterning skills relate to . This work suggests that repeated patterning instruction may be
specific early math skills in early childhood. Evidence with Table 1: Correlations Between General Math and Numeracy important for promoting early development of specific aspects
elementary schoolers suggests patterning is related to ‘- P P J y P >P P
. . e | Knowledge, Specific Aspects of Numeracy Knowledge, and of numeracy knowledge, and that patterning should be
calculation skill (Fyfe, Evans, Matz, Hunt & Alibali, 2017; Patternina K led . . .
atierning Anowiedge emphasized along with numeracy in early math standards.
Mackay & De Smedt, 2019). o . .
. Emerging evidence indicates significant positive relations M(SD) 1. 2. 3. 4. 5. More longitudinal and experimental research is needed to
_ _ ) . ok ok . confirm the causality and directionality of these relations.
between patterning and general numeracy in preK (Wijns, 1. General Math 10.09 - .82 .39 99 .60 Y Y
Torbeyns, Bakker, & De Smedt, 2019; Zippert, Clayback, & Knowledge (3.80)
Rittle-Johnson, 2019) 2. General 519 .78 - 58 .50** .55 References
» Research on the link between patterning and specific aspects Numeracy (1.91) Common Core State Standards. (2010). Retrieved from hitp:/
of numeracy knowledge, as well as how both predict general Knowledge www.corestandards.org/Math/ | |
math and numeracy knowledge, is strongly_qeeded, as current 3. Count to 50 18.14 .53* .52 D5 o1 Duncan, G. J.. Claessens, A., Magnuson, K.. Klebanov, P., Pagani. L. S.. Feinstein.
Common Core State Standards (2010) prioritize numeracy over (11.68) L., ... Japel, C. (2007). School readiness and later achievement. Developmental
patterning in math instruction in the early grades. 4. Successor 6.66 .48** 43** 50** —- 47 Psychology, 43, 1428-1446.
St d A_ Principle (1 _93) Fyfe, E. R., Evans, J. L., Matz, L. E., Hunt, K. M., & Alibali, M. W. (2017). Relations
. o o o x between patterning skill and differing aspects of early mathematics knowledge.
1. How are patterning knowledge and specific aspects of (2.50) Fyfe, E. R., Rittle-Johnson, B., & Farran, D. C. (2019). Predicting success on high-
numeracy related In preK? Note: Raw bivariate correlations are shown above the diagonal, and partial stakes math tests from preschool math measures among children from low-income
2. How do patterning and specific aspects of numeracy each correlations controlling for age are shown below the diagonal. **p < .01. homes. Journal of Educational Psychology, 111, 402-413.
explain variation in genera| math and numeracy knowledge’? Mchay, K. J., & [?e Smedt,.B. (2019). .Patterning counts: Individl_JaI differences in
Table 2: Patterning and Numeracy Skills Predict General Math ZTL%SS;Z;Z%’;‘;?”P?rih‘gl‘(')q“e';’gefgf%%y sequence patterning. Journal of
Methods and Numeracy Knowledge Yoy, T |
Rittle-dJohnson, B., Fyfe, E. R., Hofer, K. G., & Farran, D. C. (2017). Early math
Participants and Design: General Math General Numeracy trajectories: Low-income children’s mathematics knowledge from ages 4 to 11.
hild Devel 1727-1742.
* Two hundred twelve 4- to 5-year-olds (M, = 4.7 years, Knowledge Knowledge C_ " Development, _88’ | |
SD = .37, 44% female) Model Variables B(SE) B AR B(SE) B AR®  (ouia siillin sarly mathomatios development. Early Onidhood Research
» Recruited from 7 private and 5 public preschools Step 1: Control 18*+a 15**a Quarterly, 46, 166-178.
* 47% were non-Hispanic White, 29% were African American, 4% Age 4.34(.64) .43** 1.99(.33) .39** Sarama, J., & Clements, D. H. (2004). Building blocks for early childhood
were Asian, 5% were Hispanic, and 9% were Biracial or other. Step 2- mathematics. Early Childhood Research Quarterly, 19, 181-189.
* General math and numeracy knowledge, patterning knowledge, Nuerlr:er.ac 33%%b 3o%eb Sarnecka, B. W., & Carey, S. (2008). How counting represents number what
and specific aspects of numeracy knowledge were assessed in N y R : a5 ( 08) 17 : children must learn and when they learn it. Cognition, 108, 662-674.
the Fall of the preK year. ge ' ( ) ' ' ( ) ' Watts, T. W., Duncan, G. J., Siegler, R. S., & Davis-Kean, P. E. (2014). What's past
Successor 74(.11) .38* .39(.06) .36™* is prologue: Relations between early mathematics knowledge and high school
Measures Principle achievement. Educational Researcher, 43, 352—-360.
General Math & Numeracy Knowledge: Count to 50 11(.02) .33** .06(.01) .34™ Weiland, C., Wolfe, C. B., Hurwitz, M. D., Clements, D. H., Sarama, J. H., &
 The Research-Based Early Mathematics Assessment (REMA)- Step 3: Yoshikavya, H. (2012). Earlly mathematics assess_ment: Validation of the short form
Short Form (Weiland et al., 2012). Contains numeracy and Patterning 07**c 04**c ‘I’D‘;agsl'g”de;gagﬂ‘_%%% kindergarten mathematics measure. Educational
shape knowledge subsections. Age 1.29(.52) .13* 55(.28) .11** YOSy, 9% |
Patt . K ledae: ' ' e ' ' s Wijns, N., Torbeyns, J., Bakker, M., De Smedt, B., & Verschaffel, L. (2019). Four-
atterning Anowiedage. Successor D0(.11) .26 25(.06) .26 year olds’ understanding of repeating and growing patterns and its association
» Teacher-Based Pattern Measure (Rittle-dohnson, Zippert & Principle with early numerical ability. Early Childhood Research Quarterly, 49, 152—163.
Boice, 2019; see Figure) Count to 50 .08(.02) .24** 04(.10) .27** Zippert, E. L. & Rittle-Johnson, B. (2018). The home math environment: More than
Specific Aspects of Numeracy Knowledge: Patterning 40(.07) .34** .16(.04) .28** numeracy. Early Childhood Research Quarterly. doi: 10.1016/j.ecresq.2018.07.009
» Successor Principle (adapted from Sarnecka & Carey, 2008) Notes. adf = (1, 208) > df = (2, 206) ¢ df = (1, 205).*p < .05. **p < .01

| For more information and to view this poster online: http://vu.edu/patterns-and-math,
 Count to 50 (item from REMA) Erica.L.Zippert@vanderbilt.edu




