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This meta-analysis examines the effects of family literacy programs on chil-
dren’s literacy development. It analyzes the results of 30 recent effect studies 
(1990–2010), covering 47 samples, and distinguishes between effects in two 
domains: comprehension-related skills and code-related skills. A small but 
significant mean effect emerged (d = 0.18). There was only a minor difference 
between comprehension- and code-related effect measures (d = 0.22 vs. d = 
0.17). Moderator analyses revealed no statistically significant effects of the 
program, sample, and study characteristics inferred from the reviewed pub-
lications. The results highlight the need for further research into how pro-
grams are carried out by parents and children, how program activities are 
incorporated into existing family literacy practices, and how program con-
tents are transferred to parents.

Keywords:  meta-analysis, literacy, parents, families.

Literacy development is a major goal of education and one of the fundamental 
prerequisites for academic success and participation in modern society (Snow, 
Burns, & Griffin, 1998). As recent international studies have shown, however, a 
considerable number of students systematically lag behind their peers in literacy 
skills (Mullis, Martin, Gonzales, & Kennedy, 2003; Organisation for Economic 
Co-operation and Development, 2001). One way of working to prevent delays in 
children’s literacy development is by means of extending and improving their lit-
eracy experiences outside school through so-called family literacy programs.
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Hannon (2003) defined family literacy programs as “programmes to teach lit-
eracy that acknowledge and make use of learner’s family relationships and engage-
ment in family literacy practices” (p. 100). This definition implies that family 
literacy programs can include a broad array of activities. Various researchers have 
attempted to classify these. One of the first was Nickse (1989, 1991), who sug-
gested a taxonomy based on two dimensions: type of intervention (direct or indi-
rect) and type of participant (adult or child). She distinguished among programs 
that provide direct instruction for both parents and children (i.e., adult education 
combined with center- or classroom-based activities for children), programs in 
which no direct instruction is provided but where services have an informal nature, 
targeting parents’ and children’s skill development only indirectly (e.g., library 
activities such as read-alouds), programs that provide direct instruction for parents 
and target children indirectly (e.g., adult education programs that also offer parent-
ing support), and programs that provide direct instruction for children and target 
parents indirectly (e.g., classroom-based literacy interventions with take-home 
activities). Morrow and Paratore (1993) proposed a more limited typology and 
distinguished between two categories of programs: home–school partnerships and 
intergenerational programs. The former concern programs designed to involve 
parents in literacy activities and events that support school-based goals, whereas 
the latter have the broader goal of improving the literacy development of both 
parents and children by means of systematic instruction (either to parents and 
children separately or combined). Cairney (2002) added so-called partnership pro-
grams to this classification, that not only intend to reinforce the ties between par-
ents and schools but also involve the broader communities of which they are part. 
More recently, Sénéchal and Young (2008) distinguished among school-based 
involvement, which concerns parental activities in the school environment, home–
school conferencing, which involves, for example, parent–teacher communication 
about children’s literacy development, and home-based involvement, where par-
ents provide literacy-learning activities at home.

Given the plethora of possible activities illustrated by these taxonomies, we 
decided to focus the current study on one specific category of programs, namely, 
those that target children’s literacy development directly by providing stimulating 
parent–child activities to be carried out at home and by training parents to transfer 
the contents embedded in these activities; this resembles Sénéchal and Young’s 
(2008) category of home-based involvement. The rationale for such programs 
stems from various strands of research. The research base first of all comprises 
studies that highlight the strong relationship between school literacy development 
and family variables such as socioeconomic status (SES) and the stimulating 
effects of parental involvement in education, particularly for disadvantaged groups 
(for overviews, see Hannon, 2003; Nickse, 1989; Purcell-Gates, 2000). Equally 
important for the development of family literacy programs has been the research 
into children’s emergent literacy development (Lancy, 1994; Teale & Sulzby, 
1986; Whitehurst & Lonigan, 1998), which has shown that many children develop 
a profound knowledge of the functions and forms of written language before 
school, as the result of observing and participating in stimulating reading and writ-
ing activities at home. These emergent literacy skills provide an important basis 
for school-related literacy learning.
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The main conclusion from this body of literature—that families are important 
contexts for literacy learning—formed the basis for the development of interven-
tions that have as their primary goal to teach parents, mostly those of children who 
are likely to experience literacy delays because of risk factors such as low SES or 
low parental literacy levels, to incorporate stimulating literacy practices in their 
homes (Purcell-Gates, 2000). Family literacy programs are thought to have several 
advantages over, for example, literacy interventions in the educational context 
(Hannon, 1995; Kağıtçıbaşı, 1999; McElvany & Artelt, 2009; McElvany & van 
Steensel, 2009; Van Tuijl, Leseman, & Rispens, 2001). First, family-based inter-
ventions in principle provide ample opportunity for one-to-one teaching and learn-
ing interactions between parent and child and thus for intensive practice and 
individual feedback. Second, as these programs aim to make permanent, positive 
changes in the routines of family life, they can be expected to promote literacy 
skills for the long term. Third, capitalizing on the family as the primary context of 
intervention increases these programs’ sensitivity to the social and cultural condi-
tions of child development, which may be particularly relevant when family and 
school cultures differ.

Although the arguments for the effectiveness of family-based programs are 
compelling, their potential is met by some serious challenges. Based on an in-
depth investigation of two family interventions, McElvany and van Steensel 
(2009) identified and elaborated three dimensions of implementation quality issues 
of family literacy interventions: (a) intensity and quality of parent–child interac-
tions, (b) intensity and quality of the support and training provided for parents, and 
(c) selectivity of participation. These areas provide challenges to the way programs 
are conducted, and thus to their effectiveness, in several ways (also see McElvany, 
2008). First of all, although these programs aim to foster parents’ didactic abilities, 
they may presuppose skills and knowledge that are not necessarily present (par-
ticularly in disadvantaged parents) and that cannot be developed fully simply by 
participating in the intervention. Second, the relationship between parents and 
child is sensitive and emotional and may be disrupted by the pressures arising from 
a teaching–learning situation (also see Grolnick, 2003). Third, the busy schedules 
of family life may interfere with both participation in training and intervention 
time. Finally, the conditions of parent training may hinder the transfer of program 
contents, for example, because training is conducted by paraprofessional volun-
teers. These may have difficulty in grasping the theoretical basis of the program or 
in showing flexibility in matching the theory to practical situations (Gray & 
Wandersman, 1980).

There is as yet no generalizable answer to the question of whether family lit-
eracy programs are effective. One reason is that many of the reviews published to 
date are very broad in scope and do not permit specific conclusions to be drawn 
about the impact of family literacy programs (Blok, Fukkink, Gebhardt, & 
Leseman, 2005; Erion, 2006; Fishel & Ramirez, 2005; Mattingly, Prislin, 
McKenzie, Rodriguez, & Kazyar, 2002; White, Taylor, & Moss, 1992). Some of 
these reviews have reported encouraging results regarding the effects of specific 
forms of parent involvement on academic achievement (Erion, 2006; Fishel & 
Ramirez, 2005). Others are less optimistic, especially when family-based activities 
are compared to center-based activities (Blok et al., 2005; White et al., 1992). All 
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of these syntheses, however, examined a relatively large variety of parent- or  
family-centered interventions—beyond family literacy programs they covered, for 
example, parental volunteering at school (Fishel & Ramirez, 2005) and coaching 
of (general) parenting skills (Blok et al., 2005). They also included a variety of 
outcome measures beside those relating directly to literacy, usually combined into 
one or two general categories (e.g., cognitive skills; Blok et al., 2005). This issue 
is often referred to as the apples-and-oranges problem of meta-analysis (Kulik & 
Kulik, 1989; Lipsey & Wilson, 2001).

Few meta-analyses have focused solely on family literacy programs. Recently, 
Sénéchal and Young (2008) synthesized the results of studies investigating the 
effects of family literacy interventions on reading acquisition in kindergarten and 
primary school. They found a substantial overall effect of interventions: the 
weighted mean effect size was d = 0.65. In the same year, Mol, Bus, De Jong, and 
Smeets (2008) summarized the outcomes of studies examining the effects of a 
specific shared reading program (Dialogic Reading) on the vocabulary skills of 
children in preschool and kindergarten. They found a moderate mean effect size of 
d = 0.42. Although these meta-analyses provide valuable and specific insights into 
the effects of family literacy interventions, some aspects warrant critical appraisal. 
First, both meta-analyses used a database of 16 primary studies—a rather small 
sample size, particularly when the studies are split into subsamples in the case of 
moderator analyses (a claim that is supported by the relatively large confidence 
intervals). Second, some features of the two reviews make it difficult to draw con-
clusions about the general effects of the family literacy approach. Mol et al. (2008) 
focused on the effects of a very specific form of family literacy interventions—
Dialogic Reading—which is usually considered appropriate for only (very) young 
children. Moreover, they focused exclusively on the intervention’s influence on 
vocabulary, disregarding any potential (lack of) effects on other outcomes. 
Sénéchal and Young (2008), on the other hand, excluded vocabulary from their 
effect measures. Although this decision was based on a sound theoretical model of 
(emergent) literacy (Sénéchal, LeFevre, Smith-Chant, & Colton, 2001), it may 
have increased the risk of missing important results. Finally, neither of the studies 
accounted for the possibility that the moderator variables under investigation were 
correlated. In other words, it is possible that the effects found for certain variables 
were confounded with the effects of other variables.

These observations prompted us to conduct a new meta-analysis, differing from 
previous reviews in several respects. First, the meta-analysis presented in this 
article is specific in the sense that it focuses on family literacy interventions as 
defined previously but comprehensive in the sense that it does not concentrate on 
particular program types or exclude certain effect measures. Second, it aims to 
paint a more detailed picture of program effects—and to minimize the apples-and-
oranges problem—by distinguishing two categories of effect measures. 
Specifically, we distinguished between effects in the domains of comprehension-
related skills and code-related skills. This distinction was informed not only by 
theoretical models of emergent literacy development (Storch & Whitehurst, 2002; 
Whitehurst & Lonigan, 1998) that distinguish between oral language skills (i.e., 
semantic, syntactic, and conceptual abilities) and code-related skills (abilities nec-
essary for deciphering the written language code) but also by process models of 
reading that conceptualize the reading process as a constant interaction between 
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lower-order decoding skills and higher-order comprehension skills (Hoover & 
Gough, 1990; Kintsch, 1998; LaBerge & Samuels, 1974; Stanovich, 1980). Third, 
our analysis includes a relatively large set of studies (30 studies covering 47 sam-
ples), making it possible to draw more robust conclusions.

Our first aim was to analyze the overall effect of family literacy programs and 
to examine whether outcomes differed for comprehension- and code-related effect 
measures. As variability in the effectiveness of the programs was to be expected, 
our second aim was to identify the variables (moderators) that determined these 
differences. We distinguished among three types of variables: program character-
istics, sample characteristics, and study characteristics.

With respect to program characteristics, interventions may first of all differ in 
the types of activities offered (for an overview, see Hannon, 2003). For example, 
Sénéchal and Young (2008) distinguished between shared reading programs—
comprising programs in which parents read to their child as well as programs in 
which parents listen to their child read—and programs in which parents tutor spe-
cific skills. They found the latter programs to yield the largest effect sizes. Second, 
programs can differ in the training and support provided for parents (Hannon, 
2003). Training can be provided at home or in centers or schools, it can be deliv-
ered by professional educators, semi- or paraprofessionals, or volunteers, and it 
can be complemented by the provision of resources (such as storybooks). Some 
researchers have found indications for effects of these variables. In a review of 13 
more general parent involvement programs, for example, Olds and Kitzman (1993) 
found that most programs using professional parent trainers had positive effects on 
children’s cognitive and language development, whereas most programs using 
semiprofessionals were not effective. Third, programs effects may be influenced 
by duration, although there is as yet no clear evidence that longer interventions are 
more effective than shorter ones. Both Blok et al. (2005) and Sénéchal and Young 
(2008) conducted moderator analyses including program duration but found no 
evidence for effects.

Family (literacy) interventions may be directed toward different target groups 
(Gomby, Culross, & Behrman, 1999; Hannon, 2003). Two sample characteristics 
have been of particular interest in previous meta-analyses: the at-risk status of the 
targeted children and their age. The former is generally indicated by parental edu-
cation, job level, or income (Blok et al., 2005; Mol et al., 2008; Sénéchal & Young, 
2008) or by preintervention reading level (Sénéchal & Young, 2008). Findings on 
the effects of these two variables are inconclusive, however. Sénéchal and Young 
(2008) found no difference in effects between children from lower SES families 
and children from higher SES families, between children who read at a normal 
level and children who read below the normal level, or between kindergarteners 
and primary schoolers. In contrast, Mol et al. (2008) reported larger program 
effects for non-at-risk children than for at-risk children, and they found larger 
effects for preschoolers than for kindergarteners.

One of the most important study characteristics to be considered is sample  
selection procedure. Intervention studies can be either experimental or quasi- 
experimental: in the former participants are randomly assigned to program and con-
trol groups, in the latter they are not (Raudenbush, 2005). Lipsey (2003) demonstrated 
that nonrandomization leads to inflated effect sizes, which may, in the case of family 
programs, be from volunteer effects in self-selected program groups. Some of the 
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reviewers mentioned above were able to examine the influence of sample selection 
on program effects. Sénéchal and Young (2008) compared the effect sizes of 12 
randomized studies to those of 4 nonrandomized studies but found no differences. In 
their review of (general) parent involvement programs, in contrast, Fishel and 
Ramirez (2005) concluded that studies with effective methodology (including ran-
domization) “failed to demonstrate significant change in child outcomes, and studies 
with large effect sizes had flawed methodology” (p. 393). Other relevant study char-
acteristics include pretesting and time of measurement (Blok et al., 2005; Sénéchal 
& Young, 2008). Blok et al. (2005) found a negative effect for the latter: Effect sizes 
were smaller in the case of follow-up tests than in the case of immediate posttests. 
The authors attributed this finding to a fading out effect. Sénéchal and Young (2008), 
in contrast, found no effect of measurement time.

Research Questions

Given the importance attributed to promoting literacy via family literacy pro-
grams and the inconclusive scientific evidence in this field, the present study 
aimed at summarizing recent research on the effectiveness of these programs. The 
main research questions guiding our analyses were as follows:

1.	 Do family literacy programs positively affect children’s literacy skills?
2.	 Do the effects of these programs vary with the type of effect measure, that 

is, is there a difference between comprehension- and code-related effect 
measures?

3.	 To what extent are program effects moderated by (a) program characteris-
tics, (b) sample characteristics, and (c) study characteristics?

To address the first research question, we combined the results of a set of stud-
ies on family literacy programs by aggregating the data reported on program 
effects in the form of Cohen’s d effect sizes to produce a single overall mean. 
Effect sizes represent the magnitude and direction—positive or negative—of a 
program effect. To answer the second question, we further categorized the effect 
sizes on the basis of the theoretical distinction between comprehension- and code-
related effect measures. With respect to the third question, we drew on the litera-
ture described above to identify and examine the effects of the following 
moderators:

a. 	Program characteristics: types of parent–child activities offered, delivery 
of parent training, staff quality, duration. In addition, we considered two 
further variables. First, given our distinction between comprehension- and 
code-related effect measures, we also distinguished between programs 
focusing on the former versus the latter skills. Second, we examined the 
effects of family literacy activities complemented by a similar program 
conducted at school or in a center because we found such combined activi-
ties to occur.

b. 	Sample characteristics: at-risk status, age group.
c. 	Study characteristics: sample selection, pretesting, time of measurement.
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Method

Search Strategy and Study Selection Criteria

We conducted a computer-assisted search of the PsycINFO and ERIC databases 
using the following groups of keywords: (a) program, intervention, training; 
(b) home, family, parents; and (c) literacy, reading. Each term in the first group 
was combined with each term in the second and third groups, resulting in 18 com-
binations (e.g., program, home, literacy; program, home, reading; etc.). The 
searches were restricted to studies published in peer-reviewed journals between 
January 1990 and April 2010. The peer-review criterion was chosen to maximize 
the possibility of finding methodologically sound studies (consistent with, for 
example, the meta-analytic methodology followed by the National Reading Panel 
and the National Early Literacy Panel; see Schatschneider, Westberg, & Shanahan, 
2008). The searches were done in two stages. In the first stage of our study we 
searched for studies published between 1990 and 2007; this search yielded 1,884 
PsycINFO hits and 1,315 ERIC hits. In the second stage we updated our analysis 
with studies published in the period until April 2010. This yielded an additional 
1,093 hits from PsycINFO and 777 hits from ERIC. The titles and abstracts were 
screened by three researchers, who also did the coding. Studies were selected for 
closer examination if the abstract indicated relevance to the topic of the meta-
analysis. A study was added to the sample if it met the following criteria:

1.	 The study measured the effects of a family literacy program on children’s 
literacy skills.

2.	 The participants were preschoolers, kindergarteners, and/or primary school 
children.

3.	 The study compared an experimental group that participated in the interven-
tion to a control group that did not.

4.	 The study provided effect sizes (Cohen’s d) or information (means, standard 
deviations, results of statistical testing, program and control ns) allowing 
effect sizes to be calculated.

5.	 The effect measures reported were indicators of literacy skills that could be 
categorized as either comprehension-related or code-related. In two studies 
(Miller & Kratochwill, 1996; Saracho, 1997), a combined measure was 
used. The outcome of this measure was included, but only in the analysis of 
the general literacy ability effect sizes (see below).

6.	 The total sample size was at least 10.

There was one exception to Criterion 3. In the case of combined family and center 
or school interventions, we only included those studies in which a comparison was 
made between the combined condition and a condition in which children had par-
ticipated only in the center or school intervention. This was necessary to get a 
precise estimate of the effect of the family component by partialling out the effect 
of the center or school component. This also implies that studies in which a com-
bined condition was compared to a no-treatment control group (we came across 
five such studies) were not included in the sample.
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Studies focusing on specific target groups (e.g., children with learning dis-
abilities, children with speech or language impairments, children with emotional 
or behavioral disorders, and children with mental retardation) were excluded from 
the meta-analysis.

The final sample consisted of 30 studies covering a total of 4,326 children or 
families (1,866 who had received treatment and 2,460 who had not).

Coding Procedure

All studies were coded according to a standardized coding scheme with the 
following sections: article information, program characteristics, sample character-
istics, study characteristics, and program effects. These data were then entered in 
an SPSS data file.

The article information section covered the title of the article, the name(s) of 
the author(s), the name of the journal, and the year of publication.

The program characteristics section recorded the name of the program as well 
as data on the following program variables: type of parent–child activities, pro-
gram focus, delivery of parent training, staff quality, location, and duration. The 
type of activities variable concerns the type(s) of parent–child activities that are 
offered in the program: We distinguished among programs that offered only shared 
reading activities, programs that offered shared reading plus other types of activi-
ties, and programs that offered what can be termed “literacy exercises,” that is, 
training of specific skills. The program focus variable reflects whether the empha-
sis in the program was on comprehension-related skills, code-related skills, or 
both. Delivery of parent training related to whether parents were trained and sup-
ported by means of home visits and/or group meetings and whether parental sup-
port was complemented by the provision of resources (more specifically, books). 
Staff quality refers to the question of whether parents were trained by profession-
als, semiprofessionals, or both. Location reflects whether the program was con-
ducted solely in the children’s homes or also had a center- or school-based 
component, that is, whether the parent–child activities were paralleled by activities 
in preschool or day care centers or at school. In terms of duration, we distinguished 
between programs lasting up to half a school year (<5 months) and programs last-
ing half a school year or more. This distinction was based on the distribution of 
durations in the sample. Appendix A provides more detailed information on the 
way the categorization of program characteristics was operationalized.

The sample characteristics section recorded the at-risk status of the participat-
ing children, that is, whether or not they were at risk of delays in educational and/
or literacy development. In all but one case at-risk status was based on socioeco-
nomic indicators (such as parental education and family income), sometimes com-
plemented by cultural or linguistic indicators (Did families belong to cultural and/
or linguistic minority communities?) or developmental indicators (such as the 
score on a standardized test). In one case the children’s at-risk status was based on 
their families’ history of reading failure. In addition, we categorized the children’s 
age group, distinguishing between preformal education (preschool, kindergarten) 
and formal education (Grade 1 and beyond). This distinction was based on the fact 
that formal reading instruction generally does not start before Grade 1.

The study characteristics section coded whether or not the program and  
control groups were formed via randomization. We coded studies as having applied 
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randomization only if this was done at the level of individual participants. Studies 
in which groups (e.g., classes) were randomly assigned to program and control 
conditions were placed in the no randomization category. Studies in which indi-
viduals or groups were not randomly assigned but were matched were also placed 
in the latter category. In addition, we recorded whether or not there was a pretest 
and when the posttest was administered (short term or follow-up).

Finally, the program effects section recorded the effect sizes, either taken 
directly from the articles or calculated following the guidelines provided by Lipsey 
and Wilson (2001; also see below). The effect measures were coded as reflecting 
either comprehension-related skills or code-related skills. The former category 
covered knowledge and skills such as (active or receptive) vocabulary, narrative 
comprehension, reading comprehension, story (re)telling, and story (re)writing, 
whereas the latter covered emergent literacy skills such as letter identification, 
concepts about print, visual matching or discrimination, phonological awareness, 
initial or final consonant recognition, rhyme recognition, and more formal skills 
such as alphabet knowledge, word reading, reading rate, accuracy, fluency, and 
spelling.

As indicated above, there were three coders, each of whom coded one third of 
the studies. Before coding, each coder received the coding scheme and a detailed 
description and explanation of the information to be extracted and interpreted. 
Each coder also coded half of the studies initially coded by one of the other coders 
(these studies were selected at random). The level of interrater agreement ranged 
from 73% to 91%. Discrepancies were discussed until a consensus was reached. 
Based on the conclusions of these discussions, the coders checked all of their 
original codings, discussed cases of doubt, and made any necessary changes.

Calculating Effect Sizes

The 30 studies reported 152 measures for which effect sizes could be estab-
lished. If effect sizes were given in the article, these were used in the analyses. This 
was the case for 18 measures. If effect sizes were not given, they were calculated 
using one of the formulas presented in Appendix B (taken from Lipsey & Wilson, 
2001). All effect size calculations were checked using Wilson’s Effect Size 
Determination Program (Wilson, 2001). Note that two or more formulas could be 
applicable within one study.

Aggregating and Weighting Effect Sizes

To avoid statistical dependency of observations, a meta-analysis should not 
include more than one effect size per construct per sample (Lipsey & Wilson, 
2001). We therefore aggregated the effect sizes by means of averaging. On the 
basis of our research questions, we distinguished two levels of aggregation. The 
central dependent variable in Research Question 1 is literacy. All effect sizes in 
each sample were therefore averaged to produce a single general literacy ability 
effect size per sample. Effect sizes for comprehension- and code-related measures 
were then averaged separately to address Research Question 2. In many cases, this 
procedure resulted in one aggregated comprehension-related effect size and one 
aggregated code-related effect size per sample.

Aggregations were made at the sample level rather than at the study level. These 
levels are not necessarily the same. Some studies included more than one sample, 
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for example, because two groups in different locations or times or of different ages 
participated in the program. Other studies examined the effects of different ver-
sions of the same program, using different samples. In cases where the same group 
of children was assessed more than once, in a short-term and a follow-up assess-
ment, the study was coded as having two (or more) samples to be able to determine 
the effect of time of measurement. A similar procedure was used by Blok et al. 
(2005).

The effect sizes of some studies were disproportionately low or high. Following 
Lipsey and Wilson (2001), effect sizes more than two standard deviations (2 × 
0.50) from the mean of all 152 initial effect sizes (0.27) were reduced to either the 
mean plus two SDs, that is, 1.27, or the mean minus two SDs, that is, –0.73.

Study samples naturally differ in size. In this meta-analysis, sample sizes 
ranged from 15 to 781. To prevent studies with very small sample sizes having a 
disproportionate influence on our findings, we weighted the effect sizes by the 
inverse of their sampling error variance.

Checking for Publication Bias

Although there are valid reasons for doing so, limiting the selection to studies 
published in journals may lead to unwanted effects. It has been shown that pub-
lished studies have larger mean effect sizes than unpublished studies (Lipsey & 
Wilson, 1993), implying that researchers tend to leave studies showing no or lim-
ited effects “in the file drawer.”

One way of checking for this file-drawer effect is by computing the fail-safe N, 
that is, the number of unpublished studies reporting no results needed to reduce the 
weighted mean effect size to the point of nonsignificance (Lipsey & Wilson, 2001; 
Orwin, 1983). With a criterion effect size of 0.10 (for no effect), the fail-safe N for 
this meta-analysis is 38, indicating that 38 unpublished studies (or, more precisely, 
samples) showing no effects would be needed to reduce the weighted mean to 0.10.

Another way of detecting publication bias is by generating a funnel plot (Sterne, 
Egger, & Davey Smith, 2001; Thornton & Lee, 2000), in which the treatment 
effects estimated in individual studies are plotted against some measure of preci-
sion. Visual inspection of the funnel graph (see Appendix C) shows a rather sym-
metrical, funnel-shaped distribution around the (weighted) mean effect, which 
implies there is no real indication of publication bias. This conclusion was cor-
roborated by the result of Egger’s linear regression test for asymmetry (Egger, 
Davey Smith, Schneider, & Minder, 1997): The value of the intercept did not devi-
ate significantly from zero (p = .516).

Data Analysis

Data analysis was conducted in SPSS and Microsoft Excel using the procedures 
provided by Lipsey and Wilson (2001). The analysis procedure comprised three 
steps. First, the weighted mean effect size was calculated. Second, a homogeneity 
analysis was conducted to examine whether all effect sizes in the sample estimated 
the same population effect or whether there was excess variability that needed to 
be explained. Third, moderator analyses were conducted to examine the relations 
between program effects and program, sample, and study characteristics.
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Results

We begin this section by describing the characteristics of the programs included 
in the meta-analysis and then present the meta-analysis itself.

Analysis of Program Characteristics

Information on each separate study is provided in Table 1. The 30 studies cov-
ered 21 different programs, of which 5 were evaluated more than once. Dialogic 
Reading was the subject of 5 studies (Studies 3, 4, 9, 13, and 30). Paired Reading 
was evaluated in 3 studies (Studies 15, 18, and 19). Three programs were each 
evaluated twice: HIPPY (Studies 2 and 28), Project PRIMER (Studies 5 and 6), 
and Project EASE (Studies 11 and 23). The remaining 16 programs were the sub-
ject of one study each. In 3 studies different versions of the same program were 
evaluated. In two cases (Studies 4 and 13), a home-based only program was com-
pared to a home- and classroom-based program; in one case (Study 20) the differ-
ence in program versions was based on the materials used: One version was based 
on children’s literature books and one on basal reading materials from participat-
ing children’s classrooms.

In this section we further discuss the distribution of program characteristics as 
well as the relationships among the program characteristics and between the pro-
gram and sample characteristics; the latter are presented only if a χ2 test proved a 
relationship to be statistically significant. Since the same program can be imple-
mented in different ways, we decided to take as the basis for our comparison the 
number of programs or program versions as they were offered in each specific 
study. This decision resulted in 32 (instead of 30) cases.

In most cases (n = 18) the programs involved shared reading plus other types of 
literacy activities. In 9 cases the interventions provided only shared reading, 
whereas in 5 cases they involved only literacy exercises. Programs targeted  
comprehension-related skills and both comprehension- and code-related skills in 
equal numbers of cases (both n = 13), whereas in only 6 cases programs focused 
solely on code-related skills. In the vast majority of cases (n = 22) parents were 
trained and supported by professionals, whereas training provided by semiprofes-
sionals only or by both professionals and semiprofessionals appeared in relatively 
few cases (n = 4 and n = 2, respectively; 4 missing cases). In most cases program 
delivery occurred through group meetings (n = 26); in relatively few programs 
trainers visited families in their homes (n = 9). Interestingly, in 5 cases both group 
meetings and home visits were provided. Additional resources, mostly in the form 
of books, were provided in 24 of the cases. In nearly all cases the programs con-
sisted of home-based activities only (n = 28); in only 4 cases did programs provide 
both home- and classroom-based activities. Programs with a shorter and a longer 
duration were about equally distributed across the cases (n = 18 and n = 14, respec-
tively). In 17 cases the programs targeted at-risk families, whereas in 14 cases they 
targeted non-at-risk families (1 missing case). Finally, in about half of the cases the 
programs were intended for children in the preformal education phase (n = 15). In 
16 cases they targeted children in the formal education phase, and in one case they 
targeted both categories.

Activity type and program focus were related, χ2(4) = 30.93, p < .001: The 
shared-reading-only programs focused either on comprehension skills only (n = 7) 
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or on both comprehension and code skills (n = 2), the shared-reading-plus pro-
grams mostly focused on both comprehension and code skills (n = 11) or on com-
prehension skills only (n = 6), and the programs involving literacy exercises 
targeted only code skills (n = 5). In addition, activity type was associated with 
home visits, χ2(2) = 6.06, p = .048: In all but one of the cases where programs 
provided home visits, these programs offered a broad range of activities. Activity 
type was also related to book provision, χ2(2) = 12.29, p = .002: In all but one
case where programs provided books, these were shared-reading or shared- 
reading-plus programs. Finally, there was a relationship between activity type and 
program duration: The longer programs were mostly those that offered shared 
reading plus other types of activities, χ2(2) = 10.87, p = .004.

Apart from activity type, program focus was related only to book provision, 
χ2(2) = 15.71, p < .001: In all but one case where books were provided, the pro-
grams targeted comprehension skills or both comprehension and code skills.

Staff quality was first of all associated with home visiting, χ2(2) = 19.09, p < 
.001: In all cases where programs made use of semiprofessionals in addition to or 
instead of professionals, home visits were offered; in the majority of cases where 
professionals were used (20 out of 22) no home visiting occurred. Staff quality was 
also related to the provision of group meetings, χ2(2) = 10.49, p = .005: In most 
cases where training was provided by professionals in addition to or instead of 
semiprofessionals (20 out of 24) group meetings were offered, whereas in most 
cases where only semiprofessionals were used (3 out of 4) no group meetings were 
offered. Finally, staff quality was associated with program children’s at-risk status, 
χ2(2) = 6.17, p = .046. Remarkably, in all cases where semiprofessionals were used 
(n = 6) the programs targeted at-risk children; this was the case for only 9 out of 
21 cases where professionals were used.

Apart from activity type and staff quality (see previously), home visiting was 
related to the provision of group meetings, χ2(1) = 5.43, p = .020, and children’s 
at-risk status, χ2(1) = 10.44, p = .001. Regarding the former, where home visits 
were provided, more than half of the programs (5 out of 9) also provided group 
meetings; where group meetings were provided, only about a fifth of the programs 
also provided home visits (5 out of 26). Regarding the latter, remarkably, in all 
cases where home visiting was offered (n = 9) at-risk children were the target 
group; where no home visits were provided this was the case for only 8 out of 22 
programs.

Meta-Analysis

Weighted mean effect size. Our first aim was to establish the overall effective-
ness of the programs under investigation and to examine whether effects differed 
when the analysis was based on a more refined operationalization of literacy abil-
ity. The first step in the meta-analysis was therefore to compute the weighted mean 
of the effect sizes aggregated to the highest level (general literacy ability) as well 
as the weighted means of the comprehension- and code-related effect sizes. This 
resulted in weighted mean effect sizes of d = 0.18, d = 0.22, and d = 0.17, respec-
tively. Following Cohen (1988), effect sizes around 0.20 can be categorized as 
small. The results of z tests showed that all three effect sizes deviated significantly 
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from zero: for the effect sizes aggregated to the highest level z = 5.51 (95% confi-
dence interval [CI] = [0.11, 0.24]), for the comprehension-related effect sizes z = 
6.04 (95% CI = [0.15, 0.29]), and for the code-related effect sizes z = 3.96 (95% 
CI = [0.08, 0.25]), in all three cases p < .001.

The programs included in the meta-analysis thus seemed to have a small but 
statistically significant effect on literacy abilities. The minor difference between 
the weighted means of the comprehension- and code-related effect sizes implies 
that there is no real indication that, overall, the programs had a differential impact 
on the two types of skills. In the subsequent analyses we thus drew solely on the 
effect sizes aggregated to the highest level.

Homogeneity analysis. We computed the homogeneity statistic Q (Hedges & 
Olkin, 1985; Lipsey & Wilson, 2001) to examine whether the effect sizes included 
in the analysis all estimated the same population effect. If Q is statistically nonsig-
nificant, it can be assumed that the distribution of effect sizes is homogeneous and 
that individual effect sizes differ from the population mean by sampling error only. 
If Q is significant, the distribution of effect sizes is heterogeneous, which means 
that there are differences among the effect sizes that have a source other than 
participant-level sampling error (Lipsey & Wilson, 2001). The Q test proved to be 
significant (Q = 66.67, df = 46, p < .05). Therefore, the assumption of homogene-
ity was rejected; there is evidently excess variability in the effect sizes that needs 
to be explained.

Accounting for excess variability: Moderator analyses. Variability in effect sizes 
that is not the result of participant-level sampling error can be explained in more 
than one way. In a random effects model, excess variability results from random 
differences at the study level. Application of a random effects model requires the 
recalculation of the weighted mean effect size to include an additional random 
variance component (Lipsey & Wilson, 2001). New analyses including this ran-
dom component did not produce different results, however; in fact, the weighted 
mean effect size was exactly the same as in the initial (fixed effects) model (d = 
0.18). In a fixed effects model, it is assumed that excess variability in effect sizes 
originates from systematic, identifiable differences between studies (Lipsey & 
Wilson, 2001). To test this assumption, we conducted moderator analyses follow-
ing the analog to the ANOVA procedure (Hedges, 1982; Lipsey & Wilson, 2001), 
using the program, sample, and study characteristics discussed above as modera-
tors. In the analog to the ANOVA procedure, effect sizes are grouped into catego-
ries (i.e., values of a moderator variable). The homogeneity among the effect sizes 
within the categories and the differences between the categories are tested by 
means of a Q test. If the result of the between-group comparison (Qbetween) is sig-
nificant, it can be assumed that the variable concerned is related to effect size 
variability. Table 2 presents the results of the moderator analyses.

In none of the cases the moderator analyses revealed statistically significant 
effects, but in the case of sample selection there was a trend (p < .10). The mean 
effect sizes in both the randomization and no randomization categories still dif-
fered significantly from zero, however (randomized studies: z = 2.11, p < .05; 
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TABLE 2
Moderator analyses of program, sample, and study characteristics
Variable Groups N comparisons Weighted ES 95% CI Qwithin Qbetween

Program characteristics

1. Activity type Shared reading 
only

14 0.05 [–0.11, 0.20] 10.28 3.59

Shared reading  
+ other activities

27 0.21*** [0.14, 0.28] 40.79*

Literacy exercises 6 0.17 [–0.06, 0.40] 12.01*

2. Program focus Comprehension 20 0.13* [0.03, 0.23] 25.03 2.00

Code 7 0.16 [–0.06, 0.38] 12.08

Both 20 0.22*** [0.13, 0.31] 27.56

3. Staff quality Professionals 29 0.21*** [0.11, 0.30] 26.21 0.59

Semiprofessionals 10 0.18** [0.05, 0.31] 21.45*

Both 3 0.12 [–0.09, 0.33] 9.14*

4. Home visits Yes 16 0.18*** [0.09, 0.28] 33.75** 0.01

No 31 0.18*** [0.09, 0.26] 32.91

5. Group  
meetings

Yes
No

36
11

0.20***
0.12*

[0.13, 0.27]
[0.00, 0.24]

43.74
21.76*

1.17

6. Book  
provision

Yes
No

36
10

0.18***
0.18*

[0.11, 0.25]
[0.00, 0.35]

55.83*
10.76

0.00

7. Location Home-based only 39 0.17*** [0.11, 0.24] 65.63** 0.36

Home- and  
center-based

8 0.24* [0.03, 0.44] 0.68

8. Duration < 5 months 26 0.13** [0.03, 0.23] 27.81 1.21

≥ 5 months 21 0.21*** [0.13, 0.29] 37.65**

Sample characteristics

9. Educational 
status

At risk
Not at risk

27
19

0.16***
0.20***

[0.08, 0.24]
[0.09, 0.30]

45.32*
20.51

0.24

10. Age group Preformal  
education

26 0.19*** [0.10, 0.28] 36.65 1.00

Formal education 19 0.14** [0.04, 0.25] 28.93*

Both 2 0.26* [0.04, 0.47] 0.10

Study characteristics

11. �Sample  
selection

Randomization
No randomization

26
21

0.11*
0.22***

[0.01, 0.21]
[0.14, 0.30]

21.00
42.84**

2.83

12. Pretesting Yes 35 0.15*** [0.07, 0.23] 49.18* 1.41

No 8 0.24*** [0.12, 0.35] 15.78*

13. �Time of  
measurement

Short term
Follow-up

38
9

0.20***
0.04

[0.13, 0.27]
[–0.14, 0.22]

45.00
18.98*

2.69

Note. ES = effect size; CI = confidence interval.
*p ≤ .05. **p ≤ .01. ***p ≤ .001.

nonrandomized studies: z = 5.37, p < .001), which implies that although the mean 
effect size for the nonrandomized studies was larger, even for the randomized stud-
ies the effect was nontrivial.



van Steensel et al.

86

The results for program focus need some further clarification. Table 2 presents 
the findings of a moderator analysis using only the effect sizes aggregated to the 
level of general literacy ability. The information value of this outcome is limited, 
however: The more interesting question is whether skills of a particular type were 
more strongly affected by programs focusing on that type of skills than on other 
skills. Therefore, we conducted analyses with program focus as the moderator 
variable separately for comprehension- and code-related skills. The results were 
not as expected: For neither of the two skill categories did the between-group 
statistic reveal significant effects (for comprehension skills Qbetween = 3.99, df = 2, 
p > .05, for code skills Qbetween = 0.99, df = 2, p > .05). For comprehension-related 
skills the largest mean effect size was—counterintuitively—found for code-
focused programs (d = 0.43), but this result was based on only two observations. 
For programs focused on comprehension skills and programs focused on both 
skills, the mean effect sizes were d = 0.15 and 0.25, respectively. For code-related 
skills the mean effect sizes for programs focused on comprehension skills, code 
skills, and both types of skills were d = 0.11, 0.18, and 0.20, respectively.

Finally, a sensitivity analysis was performed in which the results of the fixed 
effects model assumed in the analog to the ANOVA procedure were compared to 
the results of a mixed effects model, which assumes that the effects of moderator 
variables are systematic but that there is a remaining (unmeasured) random effect 
in the effect size distribution in addition to sampling error (Lipsey & Wilson, 
2001). The latter model revealed—similar to the fixed effects model—that none of 
the moderators had a significant effect; the trend for sample selection disappeared 
(Qbetween = 1.75, p > .05).

Conclusions and Discussion

The first aim of this meta-analysis was to describe the general effectiveness of 
recently evaluated family literacy programs. The second aim was to examine 
whether effects differed when the analysis was based on a more refined operation-
alization of literacy ability. To this end, we made a theoretically driven distinction 
between comprehension- and code-related skills. The third aim was to further 
investigate the relationships between program effectiveness and program, sample, 
and study characteristics.

To provide an overview of the types of programs that have been developed, 
implemented, and systematically evaluated over the past two decades, we 
started the description of our results with an analysis of the characteristics of 
the programs in our database as well as the relationships between these char-
acteristics. A first interesting observation was the frequent occurrence of pro-
grams offering a broad range of activities and the infrequency of programs 
focusing on (primarily code-related) literacy exercises. This is likely a reflec-
tion of the move away from the focus on reading readiness in beginning liter-
acy education—advocating the training of specific preliteracy skills—to the 
holistic approach advocated in the past two to three decades, particularly by 
representatives of the emergent literacy paradigm (Hall, 1987; Teale & Sulzby, 
1986). Some of the observed relationships among the program characteristics 
and between the program and sample characteristics are as could be expected. 
It is likely that programs focusing on comprehension-related skills transfer 
these skills by means of activities such as shared reading, in which parents and 
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children (assumedly) enter in a process where they construct meaning together. 
Such programs would also provide resources in the form of storybooks. It can 
also be expected that programs that offer a broad range of activities last longer 
than programs that focus on a very specific kind of activity (either shared read-
ing only or literacy exercises). The observed relationships between staff qual-
ity on one hand and delivery mode and children’s at-risk status on the other call 
for further discussion. It seems surprising that semiprofessionals were so often 
responsible for training the parents of children at risk of educational or reading 
delays. In some cases, however, the use of semiprofessionals for at-risk fami-
lies seemed to be a deliberate strategy. In the HIPPY program (evaluated by 
BarHava-Monteith, Harré, & Field, 1999, and Van Tuijl et al., 2001), for exam-
ple, parent training was provided by mothers from the target communities who 
were slightly better educated than the mothers they supported. Using mothers 
from the same communities was seen as a way of approaching parents who are 
sometimes hard to reach. This also partly explains why programs using semi-
professionals more often provided home visits: It is probably easier for such 
trainers to be invited to families’ homes. Although one could wonder whether 
semiprofessionals are able to transfer program contents as intended, particu-
larly in the case of disadvantaged parents (see, e.g., Gray & Wandersman, 
1980), it is noteworthy that programs using semiprofessionals for training at-
risk families did not yield a significantly lower mean effect size than programs 
using professionals (in both cases d = 0.16, Qbetween = 0.00, df = 1, p > .05).

Our analysis revealed small but significant weighted mean effect sizes for gen-
eral literacy ability and for both comprehension-related abilities and code-related 
abilities. Family literacy interventions thus seem to make a modest contribution to 
children’s literacy skills. This seems in line with the conclusions of Blok et al. (2005) 
and White et al. (1992) that the added value of parent involvement programs is 
generally small, but it does not entirely correspond with the results of the earlier 
meta-analyses conducted by Sénéchal and Young (2008) and Mol et al. (2008), who 
established medium to large mean effect sizes (d = 0.65 and 0.42, respectively). How 
can this difference be explained? First of all, it could be a result of the decision in 
the latter two meta-analyses to include or exclude certain types of effect measures—
Sénéchal and Young left out the results of vocabulary measures, whereas Mol et al. 
focused solely on vocabulary—which might have increased the overall mean effect 
size. Second, we were more conservative in adjusting notably large effect sizes—
following Lipsey and Wilson (2001) we drew the line for outlier effect sizes at two 
standard deviations from the mean, whereas both Mol et al. and Sénéchal and Young 
drew the line at three. This decision probably affected the mean effect sizes to some 
extent, particularly since the samples in these studies were relatively small. Finally, 
the results of all three meta-analyses must be understood in light of the precision 
with which they estimated the weighted mean effect sizes. The CIs in the meta-
analyses by Sénéchal and Young (2008) and Mol et al. (2008) were 0.53 to 0.76 and 
0.16 to 0.54, respectively, whereas in the analysis presented in this article the CI was 
0.11 to 0.24, which implies that in the former two analyses the estimate was less 
precise. The same was true for the CIs in the moderator analyses.

The small effect resulting from our meta-analysis can be interpreted in two 
ways. On one hand, one could say that a small effect is not what one might hope 
for given the investment in time and manpower some of these programs take. The 
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overall mean effect size of 0.18 would not correspond to more than a three-point 
gain for program children compared to control children on a standardized test such 
as the well-known Peabody Picture Vocabulary Test (e.g., Dunn & Dunn, 1997). 
On the other hand, one could argue that it is important to value an effect size in 
light of the context in which it was obtained (McCartney & Rosenthal, 2000). The 
activities in family literacy programs are not conducted by professional educators 
but by parents, who have to fit the program activities in the busy schedules of 
everyday life and who, given the fact that many of them are low educated, do not 
necessarily have the didactic skills (implicitly) required by the program. The fact 
that, in spite of these possible obstacles to an optimal implementation, the pro-
grams analyzed here on average show a nontrivial, positive effect may therefore 
still be considered meaningful.

The small difference between the comprehension- and code-related effect sizes 
indicates that the interventions do not have a clear differential impact on these two 
types of skills. This interpretation is further supported by the observation that neither 
for comprehension-related skills nor for code-related skills were there differences in 
effects between program types: Code-focused programs, for example, did not yield 
higher effects on code-related skills than did comprehension-focused programs. A 
possible reason for these findings is that, although programs may aim to focus on a 
specific kind of skill, parents cannot be forced to act accordingly. For example, parents 
who are instructed to focus on comprehension during book reading interactions might 
nevertheless give feedback on reading errors or, conversely, elaborate on the content 
of a story when they are supposed to be supporting the child’s reading aloud. This 
explanation warrants further research into how program activities are actually carried 
out by parents and children (see Implications for Research and for Practice).

Moderator analyses revealed no significant effects of program, sample, or study 
characteristics. What are the possible reasons for the lack of moderator effects? 
First of all, it might be that there is not very much heterogeneity to be explained 
(the homogeneity statistic was not highly significant: Q = 66.67, df = 46, p < .05). 
It might also be that we failed to include more influential moderator variables. It 
can be assumed that the most important moderator is implementation quality or 
treatment fidelity, which refers to the question of whether parents and children 
actually carried out the activities in the way intended by the program. If treatment 
fidelity is low, the transfer of program contents is likely to be inadequate and pro-
gram effects will be tempered. However, only 12 of the 30 studies in our database 
included some measure of treatment fidelity, and in most cases these measures 
were quite superficial (records or ratings of frequency, duration, and completion 
of parent–child activities; records or ratings of parental attendance at training ses-
sions). In only one case were systematic observations made of parent–child activ-
ities. Interestingly, the results of these observations point in the direction of the 
implementation problems mentioned before: McElvany and Artelt (2009) found 
that “neither the structure of the conversations between parent and child, the quan-
tity of parental feedback, nor the extent of parental guidance through the sessions 
proved satisfactory” (p. 428).

Limitations

This study has certain limitations. First, the amount of statistical information 
provided by the primary studies differed. Only 12% of the studies provided 
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Cohen’s d effect sizes. For the other studies, these had to be computed on the basis 
of the available statistical information. However, the level of detail of this informa-
tion varied. Some researchers provided both (unadjusted) pre- and posttest means, 
standard deviations, and the results of statistical testing. Others reported only 
adjusted posttest means, gain scores, or t or F scores. These differences may have 
affected our results (McGaw & Glass, 1980). Second, one of the main drawbacks 
of meta-analyses is the apples-and-oranges problem (see the introduction): Meta-
analysts combine data from different studies, although these data might not always 
be entirely comparable (Kulik & Kulik, 1989; Lipsey & Wilson, 2001). We took 
this problem into account by distinguishing between comprehension- and code-
related effect measures. The lack of differential effects found for these two catego-
ries may imply that this distinction was still too crude. It is certainly the case that 
both categories cover a range of abilities and that further categorizations might 
have yielded different results. In this light, one could also speculate that the prox-
imity of measures to program contents plays a role: Among the variety of measures 
used some will be more closely aligned to the skills supported in a program and 
some will be more distal; the latter will probably yield smaller effects than the 
former. In our case, however, finer categorizations would have made the number 
of effect sizes too small for meaningful analyses. Third, although the way pro-
grams are conducted in practice is likely a substantial factor in their success, in-
depth information about program implementation or treatment fidelity was 
provided in hardly any of the studies examined. Whether overall effectiveness was 
decreased by the way parents and children carried out program activities therefore 
remains a matter of speculation and should be the subject of future research (see 
below).

Implications for Research and for Practice

Our findings have implications for the developers and users of family literacy 
programs, for those who make decisions about their implementation, and for the 
researchers who examine their effectiveness. The conclusion that the overall 
effects of the programs are small should give program developers, policymakers, 
and educators pause for thought as the high expectations they might have of these 
programs are not necessarily justified. This does not mean, however, that the pro-
grams should be abandoned. First of all, even small effects can be meaningful 
when viewed in light of the context in which they were obtained. Moreover, it 
remains to be determined how program activities are actually implemented by 
parents and children and how these activities interact with existing family (liter-
acy) practices. Particularly in sociocultural minority groups the question is to what 
extent these programs agree with the informal pedagogical models of participating 
parents. Probably the most important recommendation following from this meta-
analysis, then, is to conduct more thorough research into how programs are actu-
ally carried out by families. Such studies are likely to provide insights into how 
program contents are transferred from parents to children and thus into what might 
temper the effectiveness of some programs. This will probably help developers  
to make programs (more) effective. Equally important is research into the  
way program contents are transferred from trainers to parents: If training is not 
optimal, implementation in the homes likely suffers. In summary, our findings call 
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for studies that combine rigorously designed, product-oriented effect analyses with 
careful, process-oriented research examining whether and how family literacy pro-
grams bring about change in children’s home environments.

APPENDIX A 
Additional information about the categorization of program characteristics

Moderator variable Operationalization

Activity type This variable refers to the type(s) of parent–child activities that 
are offered in the program: (a) shared reading, that is, joint 
parent–child activities around a storybook or picture book, with 
the focus on the interactive transaction of meaning; (b) literacy 
exercises, which include phonics training and storybook-based 
activities that do not focus on the transaction of meaning, but 
on practicing correct reading; (c) shared reading plus, that is, 
programs that complemented shared reading activities by, for 
example, library visits, songs, storytelling, vocabulary teach-
ing, joint writing, or literacy exercises.

Program focus This variable reflects whether the emphasis in the program was 
on (a) comprehension-related skills, (b) code-related skills, or 
(c) both. Programs were categorized as comprehension focused 
if they aimed to enhance abilities such as lexical knowledge, 
narrative and exposition skills, reading comprehension, and 
knowledge about story structure and/or to promote the applica-
tion of interaction strategies such as relating story contents to 
the child’s own experience, expanding the child’s utterances, 
decontextualizing from story contents, posing open-ended 
or wh-questions, predicting story lines, and discussing story 
contents. Programs were categorized as code focused if they 
sought to enhance abilities such as word decoding, fluent 
reading, spelling, phonological skills, concepts about print, 
alphabet knowledge, and rhyme awareness and/or to promote 
parent–child activities such as word reading, word writing, 
simultaneous reading aloud of text, and manipulating letter 
cards.

Staff quality This variable refers to the professional qualifications of those 
responsible for the training and support of parents. We distin-
guished between (a) programs that only used professionals, that 
is, trainers who were educated and experienced in the field of 
literacy training, education, and/or parent training (including 
teachers and researchers); (b) programs that only used semipro-
fessionals, that is, trainers who were not (yet) fully educated/
experienced in these fields, such as (teacher) students and 
trained parents; and (c) programs that used both.
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APPENDIX B
Formulas used to calculate effect sizes

Formula Explanation

(1) (Mp(rogram) – Mc(ontrol))/√[(SDp
2 + SDc

2)/2] Basic formula

(2) �(Mp – Mc)/√{[SDp
2 * (np – 1)] + [SDc

2 * 
(nc – 1)]/(np + nc – 2)}

Applicable when there are  
considerable differences between 
program and control ns

(3) t * √[(np + nc)/(np * nc)] Applicable when only a T-score is 
available

(4) 2 * √(F/N) Applicable when only an F score is 
available

APPENDIX C 
Funnel graph of the mean effect sizes per study (x-axis) plotted against the 
inverse of their standard errors (y-axis)
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Note
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