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Research Notes
Head Start Dosage: Is More Better?
Early educational interventions, such as Head Start, have been
widely recognized as an effective way to mitigate the negative
effects of poverty on early learning and development (Camilli,
Vargas, Ryan, & Barnett, 2010). In the past decade, there has been
a strong expansion of early childhood programming, including
Head Start and state-funded prekindergarten programs.
However, the cost of the programs calls into question the extent
to which this expansion can be maintained. A tension exists
between serving as many children as possible and providing
the most impact with limited economic resources (e.g., Barnett
& Hustedt, 2011; Steuerle, Reynolds, & Carasso, 2007), making
the study of program design such as length and intensity of
programming critical to efforts to serve low-income or at-risk
children in the most efficient fashion.
The field knows little about the specific program design factors
that lead to favorable program outcomes (Reynolds, 2004),
and very few studies have addressed this issue. Therefore, we
reviewed two frequently cited studies that looked at Head Start
programs, the nation’s largest early educational intervention,
and examined the impact of one program factor, intervention
dosage, on children’s school readiness outcomes. In the two
studies, program dosage was defined as the amount of services
children received, and was measured as the duration of program
enrollment (i.e., one year versus two years) and the intensity of
the program (i.e., half day versus full day).
ONE-YEAR VS. TWO-YEAR HEAD START
METHOD

Using a nationally representative sample of Head Start children,
Wen and her colleagues (Wen, Leow, Hahs-Vaugh, Korfmacher,
& Marcus, 2012) examined school readiness outcome
differences by the end of kindergarten between children who
attended a Head Start program for two years and those who
attended for one year. This research question sounds simple,
but is hard to address. It is challenging to make a causal
conclusion regarding whether children and families who
experience a longer duration of intervention would perform
better on measured program outcomes than those who are
enrolled for a relatively shorter time, because participants who
experienced different amounts of intervention may differ in

other ways as well, including their demographic characteristics
(Hill, Brooks-Gunn, & Waldfogel, 2003; Powell, 2005). Simply
stratifying participants by intervention duration or estimating
the impact of duration in a standard regression model will not
typically yield unbiased estimates because sample selection
bias might be operating. Therefore, the researchers adopted a
rigorous statistical methodology, propensity score analysis, to
match Head Start one-year versus two-year program children
on 28 family background variables, so that the impact of
demographic differences on child outcomes can be largely
controlled for, and therefore, the researchers can draw a precise
conclusion on how different program durations would lead
to different outcomes. This methodology is innovative in
addressing the causal relationship when the research design of
randomizing children into programs of different durations is
almost impossible.
These demographics used to find similar comparison groups
of children encompassed a comprehensive list of variables
identified in the early development and education literature
that are associated with child development and learning,
including (a) child characteristics (e.g., ethnicity, health status,
whether they had diagnosed disabilities, whether they were
dual language learners); (b) family characteristics (e.g., parent
education, employment status, family income, family size,
marital status, parent age, maternal depression, welfare status,
parental health status, and home language); (c) parenting styles
(e.g., parental warmth) and parent involvement with child (e.g.,
frequency of reading, weekly and monthly activities with child);
(d) child’s initial receptive language skills at the beginning of
Head Start; (e) child’s prior intervention experience (i.e., Early
Head Start); and (f) the amount of Head Start services the child
and family received (i.e., frequency of missing Head Start and
parent participation with program activities).
The sample consisted of 1,778 children from 63 Head Start
programs, 175 centers, and 337 classrooms. Forty-seven
percent of children were three-year olds who attended the
program for two years and the rest were four-year olds who
attended the program for one year, and 49% were boys.
The study examined six academic and social outcomes assessed

by the end of children’s kindergarten year: receptive vocabulary
skills (PPVT test), emergent literacy skills (Woodcock Johnson
III letter-word identification and word attack tasks), mathematic
skills (Woodcock Johnson III applied problems and quantitative
concept tasks), academic skills (teacher rating on 5-point
scale), learning behaviors (e.g., reluctant to tackle new activity;
cries when faced with difficulty), and social competence. These
measures represent a broad definition of school performance
that goes beyond the narrow focus of academic-related skills.
RESULTS

Before children with different lengths of program attendance
were matched on their baseline characteristics, the outcome
comparison yielded significant differences on only two
Woodcock-Johnson subtests (literacy skill and math reasoning),
favoring the two-year program children (see statistics in Table
1). However, after children were matched on their demographic
characteristics, the researchers found that among the five
matched comparison groups, children in two-year Head Start
performed significantly better than those who attended the
program only for one year on all six outcome measures, with
decent effect sizes (Table 2). The findings convey a strong and
clear conclusion that more, rather than fewer years of Head
Start would accrue greater program outcomes.
HALF-DAY VS. FULL-DAY HEAD START

In a different research study, Leow & Wen (2016) examined
another Head Start dosage variable, the program intensity (i.e.,
half-day versus full-day), and its impact on child outcomes.
Similarly, the study involved a Head Start national sample and
adopted the same methodology, propensity score analysis, to
match children in full-day and half-day programs on various
demographic backgrounds before comparing the effects of
program intensity. The method would allow the researchers
to draw precise causal conclusions on how program intensity
predicts child outcomes by controlling for other potential
factors. In reality, it is almost impossible to randomly assign
children to programs with different dosage intensity to test
the effects because it is unethical to deny services to eligible
children, especially for public service programs. The advanced
methodology of the study helped to address a critical question
that has significant policy implications.
METHOD

The sample included 2,097 children who were newly enrolled
in Head Start in the fall of 2006. They were from 135 Head
Start centers and 410 classrooms, of which 61% were threeyear olds and the rest were four-year olds. The three-year old
children were eligible to stay in the program for two years,
while the four-year olds were enrolled for one year before they
transitioned into kindergarten. About 51% of children were
enrolled in the half-day program.
This study assessed five child outcomes related to cognitive skills
(PPVT and Woodcock-Johnson III letter-word identification
subscale), preschool learning behaviors, and social skills. The
demographic variables used to match full-day and half-day
program children were even more extensive than the Wen et

al. (2012) study. A total of 45 demographic variables collected
from initial parent interviews were used in the propensity
score matching.
RESULTS

The analyses were performed separately with two different age
cohorts – the three-year olds who stayed in the program for two
years and four-year olds who stayed in the program for one year.
The results showed that in comparison to a demographically
comparable group of children who attended the Head Start
half-day program, children who experienced more intensive
full-day intervention services showed no significant differences
on any of the five academic and social outcome measures, and
this was true whether children attended the program for one
year or two years (Table 3).
DISCUSSION

Given limited resources, how should we design the most
optimal Head Start and state-funded early childhood education
programs that would maximize their impact on children’s
school readiness? There is a recent national push to expand
state-funded prekindergarten programs to enhance schoolrelated academic skills and social-behavioral competence
(Howes et al., 2008). Statistics show that these state-funded
programs mainly recruit four-year old children who would
be eligible to stay in the programs for only one year before
transitioning into kindergarten (Barnett, Hustedt, Robin, &
Schulman, 2005). However, the Head Start one-year and twoyear comparison study (Wen et al., 2012) clearly suggests
that that public preschool programs should target children as
early as possible and keep them in the programs for a longer
period of time in order to maximize the educational benefit
for these vulnerable children. This study provides strong policy
justifications for public funding for early education for a
minimum of two years.
However, the finding regarding the association between
program intensity and child outcomes is contradictory to our
hypothesis, and to some extent, it is surprising. Hypothetically,
we would hope that full-day preschool programs offer children
more opportunities for child-centered creative activities and
free play, as well as more opportunities for socialization with
peers. But instead of making the policy recommendation that
Head Start should drop the full-day model and offer only the
half-day model to serve more children, the authors think the
study actually raises the question of how to promote Head
Start program quality, so that the full capacity of this public
early intervention program can be fulfilled. Also, instead of
answering the question of whether full-day and half-day models
make a difference in child outcomes, the study brings up more
research questions that need to be addressed. For example,
it is unclear how the combination of program intensity and
duration would impact program outcomes. Would one-year,
full-day programs be similar to two-year, half-day programs?
Secondly, program quality needs to be taken into account.
Both quality and quantity of Head Start intervention matter in
shaping low-income children’s development. Future research
should also address the interaction between program quality
and quantity and the association with program outcomes.

TABLE 1

Two-Year vs. One-Year Differences in Kindergarten Outcomes: Before Children Were Matched on Background Variables
Two years of Head Start
(Three-year old children)

One year of Head Start
(Four-year old children)

Mean (SD)

Mean (SD)

F-Tests

d

85.46 (8.14)

84.77 (10.15)

2.47

.075

Woodcock Johnson: Reading Skills

414.91 (28.48)

408.15 (27.56)

25.12**

.241

Woodcock Johnson: Math Reasoning

438.68 (16.19)

436.21 (16.56)

10.00**

.151

3.11 (.87)

3.02 (.83)

3.37

.106

17.88 (4.73)

17.71 (4.61)

.42

.036

PPVT

Composite academic skills
Social skills

**p < .01. Two-year program children performed better on only two outcome measures.

TABLE 2

Two-Year vs. One-Year Differences in Kindergarten Outcomes: After Children Were Matched on Background Variables
Two years of Head Start
(Three-year old children)

One year of Head Start
(Four-year old children)

Mean (SD)

Mean (SD)

F-Tests

d

Matched Group 1
(Three-year old children, n = 20; Four-year old children, n = 241)
PPVT

94.84 (4.41)

92.51 (6.09)

2.81*

.44

Woodcock Johnson: Reading Skills

435.85 (16.72)

419.38 (24.34)

8.79***

.80

Woodcock Johnson: Math Reasoning

450.20 (12.09)

444.48 (12.76)

3.74*

.46

3.82 (.67)

3.25 (.76)

9.21***

.80

Preschool learning behavior

58.06 (7.46)

53.35 (10.70)

3.33*

.51

Social Skills

19.78 (3.70)

18.14 (4.63)

2.13

.39

Composite academic skills

Matched Group 2
(Three-year old children, n = 121; Four-year old children, n = 215)
PPVT

87.35 (9.56)

84.03 (9.22)

9.76***

.35

Woodcock Johnson: Reading Skills

419.41 (28.95)

406.24 (26.12)

17.42***

.48

Woodcock Johnson: Math Reasoning

443.75 (16.49)

435.88 (14.30)

20.96***

.51

3.34 (.90)

3.11 (.75)

4.84**

.28

Preschool learning behavior

Composite academic skills

53.13 (11.90)

53.14 (10.70)

.00

-.00

Social Skills

18.50 (4.89)

18.41 (3.96)

.03

.02

Matched Group 3
(Three-year old children, n = 205; Four-year old children, n = 203)
PPVT

85.34 (8.92)

80.93 (9.67)

23.02***

Woodcock Johnson: Reading Skills

417.77 (26.95)

404.44 (28.20)

23.38***

.48

Woodcock Johnson: Math Reasoning

440.42 (14.14)

433.56 (15.64)

21.53***

.46
.25

Composite academic skills
Preschool learning behavior
Social Skills

.47

3.16 (.76)

2.95 (.90)

4.88**

53.27 (9.52)

49.95 (11.54)

7.60***

.31

18.48 (4.11)

17.26 (4.65)

5.94**

.28

Matched Group 4
(Three-year old children, n = 219; Four-year old children, n = 93)
PPVT

84.67 (7.61)

79.64 (8.49)

26.65***

.27

Woodcock Johnson: Reading Skills

412.79 (29.66)

Woodcock Johnson: Math Reasoning

437.39 (16.69)

403.09 (25.20)

7.50***

.35

430.53 (16.89)

10.78***

.41

3.06 (.93)

2.75 (.71)

5.70**

.38

Preschool learning behavior

52.21 (11.12)

51.43 (10.23)

.24

.07

Social Skills

17.84 (4.83)

16.56 (4.27)

3.47*

.28

Composite academic skills

Matched Group 5
(Three-year old children, n = 155; Four-year old children, n = 33)
PPVT

84.85 (6.18)

77.37 (9.13)

33.06***

.96

Woodcock Johnson: Reading Skills

410.31 (28.34)

387.70 (35.81)

14.59***

.70

Woodcock Johnson: Math Reasoning

434.99 (16.78)

419.47 (21.03)

20.73***

.82

2.91 (.84)

2.58 (.94)

2.74

.37

47.96 (12.60)

50.48 (12.91)

.75

-.20

16.74 (5.38)

17.27 (5.57)

.18

-.10

Composite academic skills
Preschool learning behavior
Social Skills

*p < .10. **p < .05. ***p < .01. Two-year program children performed better on all six outcome measures.

TABLE 3

Full-Day vs. Half-Day Differences in Kindergarten Outcomes: After Children Were Matched on Background Variables
Two-Year Head Start
Full-Day

Half-Day

Mean (SD)

Mean (SD)

135.20 (11.98)

137.00 (9.62)

One-Year Head Start
Full-Day

Half-Day

Mean (SD)

Mean (SD)

Effect size

-.15

130.60 (11.90)

136.00 (11.55)

-.46

Effect size
Matched Group 1

PPVT
WJ: Applied Problem

429.80 (17.90)

431.90 (15.27)

-.12

419.60 (26.69)

433.50 (18.16)

-.54

WJ: Letter-word identification

393.70 (24.95)

392.30 (19.89)

.06

385.60 (31.15)

401.90 (38.08)

-.50

Teacher-reported social skills

18.04 (4.50)

17.00 (4.43)

.23

17.62 (4.29)

19.83 (4.17)

-.52

Preschool learning behavior

52.19 (10.09)

52.13 (9.83)

.01

52.30 (10.66)

53.13 (11.90)

-.08

Matched Group 2
PPVT

133.10 (11.78)

134.90 (13.37)

-.15

132.40 (13.30)

134.40 (13.46)

-.15

WJ: Applied Problem

426.50 (19.13)

426.00 (21.91)

.03

426.90 (22.78)

429.30 (19.91)

-.11

WJ: Letter-word identification

389.70 (26.73)

385.10 (26.18)

.17

386.40 (26.00)

395.10 (34.09)

-.30

Teacher-reported social skills

18.16 (4.41)

18.82 (4.73)

-.15

17.78 (4.42)

18.11 (4.48)

-.07

Preschool learning behavior

52.88 (10.97)

53.47 (9.82)

-.06

51.70 (9.69)

53.92 (9.60)

-.23

PPVT

135.20 (13.42)

134.90 (15.54)

.02

131.40 (16.87)

132.90 (18.33)

-.08

WJ: Applied problem

429.70 (19.17)

428.30 (20.34)

.07

427.40 (22.44)

430.60 (17.70)

-.16

WJ: Letter-word identification

388.20 (28.49)

391.30 (25.12)

-.12

387.50 (29.04)

391.30 (23.49)

-.14

Teacher-reported social skills

18.18 (4.08)

18.63 (4.62)

-.10

18.33 (4.81)

17.43 (4.45)

.19

Preschool learning behavior

52.95 (9.99)

54.70 (10.09)

-.17

51.53 (11.15)

52.33 (9.23)

-.08

130.00 (16.87)

130.60 (15.08)

-.04

Matched Group 3

Matched Group 4
PPVT

134.00 (9.51)

131.20 (12.75)

.24

WJ: Applied problem

429.30 (20.58)

428.60 (16.35)

.04

423.10 (21.65)

424.60 (21.45)

-.07

WJ: Letter-word identification

381.50 (27.95)

388.20 (22.11)

-.27

379.30 (31.75)

385.40 (25.83)

-.22

Teacher-reported social skills

18.99 (3.99)

18.27 (4.41)

.17

18.51 (5.05)

18.73 (4.38)

-.05

Preschool learning behavior

55.14 (9.07)

55.18 (7.94)

-.00

51.58 (13.21)

53.17 (9.57)

-.15

Matched Group 5
PPVT

137.00 (14.55)

131.80 (16.99)

.31

126.10 (15.67)

124.90 (15.98)

.08

WJ: Applied problem

428.80 (16.52)

428.20 (18.96)

.03

422.40 (20.46)

418.10 (20.67)

.21

WJ: Letter-word identification

400.00 (36.03)

395.20 (22.21)

.19

383.10 (23.78)

376.50 (33.74)

.20

Teacher-reported social skills

17.63 (5.13)

19.14 (4.89)

-.31

18.71 (4.03)

17.50 (4.37)

.28

Preschool learning behavior

51.49 (13.09)

56.85 (9.01)

-.54

50.73 (11.95)

50.79 (10.67)

-.01

*p < .10. **p < .05. ***p < .01. None of the outcomes were significantly different across full-day vs. half-day programs.
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