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a b s t r a c t
A total of thirty-eight preschool children were randomly assigned to one of two explicit teaching treatments to teach alphabet letter sounds. One treatment was designed to enhance motivation and learning
by utilizing letters with letter sound characters integrated into the letter shapes (integrated mnemonics)
and short narratives about the letter sound characters. In the treated control, plain letters and alphabet books were the foundation of instruction. There were no signiﬁcant treatment effects on children’s
perceptions of ability or desire/interest for school tasks (cross-domain) or letters (domain-speciﬁc). Children’s motivation increased signiﬁcantly from pretest to posttest on three of four motivation measures
including interest/desire for letters (domain-speciﬁc), and interest/desire and ability perceptions for
school tasks (cross-domain). Effect sizes were dz = 0.50, dz = 0.34, and dz = 0.40, respectively. There were
signiﬁcant treatment effects in favor of integrated mnemonics on identifying letter sounds, identifying
initial consonants, and blending. Treatment effect sizes were d = 1.31 for letter sounds, d = 0.61 for initial
phoneme identiﬁcation (ID), and d = 0.62 for blending phonemes. Self-reports of ability and desire/interest
for school tasks and letters were correlated with learning. Results are interpreted as suggesting that (a)
identifying features of instruction that enhance motivation may require stronger instructional elements,
increased alignment between features of instruction and measures, and improved measures, (b) small
differences in the nature of letter sound instruction matter for learning with superiority for instruction
including letter characters integrated into letter forms and imaginary narratives, and (c) relationships
among motivation, learning, and instruction are discernible in preschool children.
© 2018 Elsevier Inc. All rights reserved.

1. Introduction
There is substantial evidence linking motivation to reading
achievement (Guthrie & Wigﬁeld, 2000; Morgan & Fuchs, 2007;
Sweet, Guthrie, & Ng, 1998; Taboada, Tonks, Wigﬁeld, & Guthrie,
2009). Motivation is deﬁned in this paper as the psychological process that activates, directs, and sustains goal-directed behavior.
The majority of studies showing this linkage between motivation
and reading achievement have been conducted with grade 2 or
older children. There are some studies demonstrating that as early
as preschool and kindergarten motivation contributes uniquely to
acquisition of early reading-related skills and is not simply a consequence of whether or not reading competence emerges easily or
with difﬁculty (e.g. Chang & Burns, 2005; Dally, 2006; Kaderavek,
Guo, & Justice, 2014; Lepola, 2004; Lepola, Lynch, Kuiru, Laakonen,
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& Niemi, 2016; Lepola, Poskiparta, Laakkonen, & Niemi, 2005; see
Morgan & Fuchs, 2007, for review). The relationship between motivation and reading achievement in preschool children emerging
from these few correlational studies provides an important reason
why research to uncover the instructional features that may promote both motivation and literacy learning in preschool children
is warranted.
There are additional reasons why investigating potential means
by which preschool literacy instruction may promote literacy motivation and literacy learning is important. Academic expectations
for preschool children have increased in tandem with increasing evidence that children’s reading growth in kindergarten and
beyond is inﬂuenced by their preschool language and literacy skills
(Duncan et al., 2007; Ehri, 1998; Lonigan, Burgess, & Anthony,
2000; Snow, Burns, & Grifﬁn, 1998; Wagner & Torgesen, 1987).
Related reports identify the beneﬁcial role that explicit instruction plays in effectively building many of these reading foundations
(Camilli, Vargas, Ryan, & Barnett, 2010; National Early Literacy
Panel, 2008; Nelson, Westhues, & MacLeod, 2003). Yet schol-
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arly reports and articles aimed at teachers continue to question
the importance of these skills and the explicit teaching of them
(Casbergue, 2017, Moats, 2000; Paris, 2005; Teale, Hoffman, &
Paciga, 2010). In addition, previous research has suggested that
academically focused and explicit instruction targeting these foundations may have negative consequences on preschool children’s
motivation (Stipek, Daniels, Galluzzo, & Milburn, 1992; Stipek,
Feiler, Daniels, & Milburn, 1995; Turner, 1995). Within the nexus
of these concerns and possibilities, the question of how academically oriented preschool instruction might be designed to enhance
literacy motivation and literacy learning arises. We know of only
two studies where motivation-enhancing instruction was purportedly tested with young children. One was a quasi-experimental
study of kindergarten science learning (Patrick, Mantzicopoulous
& Samarapungavan, 2009). Kindergarten children’s (N = 162) selfreports of science-related expectancy and value after participating
in an inquiry science program comprised of content believed to
be meaningful and interesting was compared to those of children
receiving the business as usual science program. Children in the
motivation-enhancing instruction reported greater competence in
(expectancy) and liking of (value) science. Science learning was not
evaluated. The one other study we found hypothesized that books
comprised of picture-stories and activities where children selected
and placed stickers related to the book topics on sheets would
enhance attitudes toward reading (measured by number of pictures
depicting a reading or non-reading activity that children chose
from eighteen picture-pairs) compared with typical instruction
(not described) with preschoolers (LePage & Mills, 1990). Attitudes
toward reading were assessed at pretest and posttest, although no
learning was evaluated. Teacher, classroom, and type of instruction
were confounded in this study.
Accordingly, we designed explicit instruction to promote motivation and learning of letter sounds in preschool children and
compared it to treated control instruction carefully matched on
several dimensions. In designing instruction, we speciﬁed instructional components and learning activities that could be justiﬁed
from both the motivation and letter-learning literatures as likely
to increase motivation and learning. Letter sound knowledge was
selected for instruction because of its importance for learning to
read; the difﬁculty inherent in learning letter sounds; the limited
evidence on how to effectively teach it; and teachers continuing uncertainty about its nature, value, and the instruction of it
(Adams, 1990; McBride-Chang, 1999; O’Leary, Cockburn, Powell,
& Diamond, 2010; Piasta & Wagner, 2010; Preschool Curriculum
Evaluation Research (PCER) Consortium, 2008; Roberts, Vadasy,
& Sanders, in press; Schatschneider, Fletcher, Francis, Carlson, &
Foorman, 2004).
There were three research questions investigated in this study:

1. Can explicit academic instruction designed to promote motivation and learning increase preschool children’s motivation for
school tasks and letters?
2. Can explicit academic instruction designed to promote motivation and literacy learning increase children’s learning of letter
sounds?
3. What are the relationships among cross-domain and letterspeciﬁc motivation and learning of letter sounds before and after
participation in instruction?

To investigate these questions, a seven-week program of daily,
letter sound instruction utilizing materials available in a classroomready format was delivered to whole-class groups of children
within the regular instructional program. An experimental design
with random assignment of children to treatment was utilized. The

theoretical and empirical foundations related to these questions
follows.
1.1. Instruction and motivation
Expectancy-value theory was selected as the motivation theory
to frame the study. This choice was made to maintain consistency
with previous preschool studies and because of evidence of the
on-going richness of expectancy-value theories for studying motivation in achievement contexts (Atkinson, 1964; Conradi, Jang,
& McKenna, 2014; Eccles, 1987; Wigﬁeld & Eccles, 1992, 2000).
Within expectancy-value theory, motivation is viewed as an interplay between an individual’s expectations for success (expectancy)
and the subjective attractiveness of some particular activity (value).
Conﬁrmatory factor analyses have shown that expectancies
and values are distinct from each other in studies of adolescents, elementary children, and ﬁrst-graders (Arens, Yeung, Craven,
& Hasselhorn, 2011; Eccles & Wigﬁeld, 1995; Eccles, Wigﬁeld,
Harold, & Blumenfeld, 1993; Marsh, Craven, & Debus, 1991). Additional studies showed that expectation of future success and
self-perceptions of ability loaded on the same factor and were
largely overlapping (Eccles, 1987; Eccles et al., 1993; Eccles &
Wigﬁeld, 1995; Eccles, Wigﬁeld, & Schiefele, 1998; Wigﬁeld &
Eccles, 1992). This ﬁnding indicates that measuring children’s perceived level of competence/ability on school and early literacy tasks
can be used to gauge the expectancy component of their motivation. This was the method used in earlier preschool studies and
the present investigation. In contrast, studies on the structure of
the value component have revealed that older children and adults
consider importance, utility, negative cost, and interest dimensions
of tasks in determining its subjective, personal value. Eccles et al.
(1998) and Wigﬁeld and Eccles (1992) proposed that interest was
the most important dimension of subjective task value for younger
children. Therefore we measured children’s self-reports of interest/desire in school tasks and letters to gauge the value component
of their motivation.
Developmental change related to the expectancy and value
components of children’s motivation have been observed
(Chapman & Tunmer, 1995; Chapman, Tunmer, & Prochnow,
2000; Dweck, 2002; Eccles et al., 1993; Gottfried, Fleming, &
Gottfried, 2001; Wigﬁeld et al., 1997; Wigﬁeld, Eccles, Roesser,
& Schiefele, 2008). Toddlers and preschool children develop
self-evaluative capacities that inﬂuence motivation based on their
emerging understandings of standards of mastery, feedback from
others, and their own abilities. Young children tend to evaluate
their competence positively, to be quite optimistic about their
future performance, and to express positive valuing of school-like
tasks (see Stipek & McIver, 1989, for review; Stipek, Roberts, &
Sanborn, 1984).
Across time, children’s expectancies and values become more
domain speciﬁc with children as young as ﬁrst grade reporting different levels of motivation in different academic domains
(Chapman & Tunmer, 1995; Wigﬁeld, 1994; Wilson & Trainin,
2007). This change is inﬂuenced by (a) experience with peers
and schooling; (b) increasingly accurate self-perceptions; (c) classroom practices related to learning goals, evaluation, and autonomy
support; and (d) level of interestingness, meaningfulness, and
personalization of learning tasks. Reports of previous studies indicate inconsistency in when young children’s motivation begins
to become more domain-speciﬁc. Little is understood about how
instruction in reading foundations may modulate the development
and structure of motivation in preschool children. We reasoned that
participation in instruction consistently focusing on a discrete skill
such as letter sounds may hasten the development of letter-speciﬁc
motivation that is related to letter learning. We investigate these
questions in the present study. Speciﬁcally, we explore (a) relation-
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ships among expectancies, values, and literacy learning before and
after instruction; and (b) the cross-domain and letter-speciﬁcity of
expectancy-value motivation before and after instruction in children younger than those in previous studies.
There are methodological difﬁculties in studying motivation
within expectancy-value and other theoretical frameworks. Difﬁculties arise because within almost every contemporary theory
of motivation, motivation is conceptualized as an internal state
derived from an individual’s thoughts, beliefs, assessments, desires,
goals, emotions, and intentions. These internal cognitive and
affective states initiate, direct, sustain, and ultimately terminate
activity. Consequently, the direct assessment of children’s motivation involves the use of self-report scales, questionnaires, and
interviews to identify motivation. In short, motivation inﬂuences
behavior that leads to differences in learning. Speciﬁc behaviors
such as persistence, challenge seeking, expression of affect, choosing, and attention are manifestations of motivation rather than
direct measures of it and mediate the relationship between motivation and achievement. These behaviors may be observed (e.g.
Berhenke, Miller, Brown, Seifer, & Dickstein, 2011; Chang & Burns,
2005) or estimated with methods such as teacher or parent ratings of behaviors and motivational states (e.g., Poskiparta, Niemi,
Lepola, Ahtola, & Laine, 2003). For example, Berhenke et al. (2011)
observed a number of motivation-related behaviors and emotions
(persistence, shame) while Head Start graduates attempted to complete unsolvable and solvable puzzles and to answer questions that
contained unknown vocabulary words in a laboratory-like setting.
While asking parents and teachers to evaluate children’s behavior,
or inferring motivation from children’s behaviors may appear to
avoid the challenges of measuring self-perceptions and to adhere to
conventional views that behavioral measures are more objective,
they are more distal estimates of motivation than are children’s
responses about expectancies and values. The importance of the
distinction between motivation and the behaviors that reﬂect it led
Conradi, Jang, and McKenna (2014) to eliminate studies on engagement from their conceptual review of motivation.
The use of self-reports of motivation have been productively used in studies with preschool through ﬁrst grade children
although these studies probe a range of motivational constructs
(Baroody & Diamond, 2012; Chang & Burns, 2005; Chapman,
Tunmer, & Prochnow, 2000; Eccles, Wigﬁeld, Harold, & Blumenfeld,
1993; Jacobs, Lanza, Osgood, Eccles, & Wigﬁeld, 2002; Smiley &
Dweck, 1994; Stipek et al., 1995; Stipek, Roberts, & Sanborn, 1984;
Stipek & Ryan, 1997; Wigﬁeld, 1994; Wilson & Trainin, 2007).
Baroody and Diamond (2012) found a relationship between literacy speciﬁc self-reports (children indicated their level of interest
in reading, letters, and writing by selecting a smiling face, a neutral
face, or a frowning face depicted on a response card) of 4-yearolds attending Head Start (N = 81) and standardized measures of
letter-word identiﬁcation and alphabet knowledge. Stipek and
Ryan (1997) measured economically advantaged and disadvantaged preschool children’s (N = 233) number and letter skills using
items from standardized achievement tests. They measured motivation with childrens’ self-reports of perceived competence (how
good they were and how smart they were at numbers, art, and letters) and liking of school. Children indicated their selection on a
response card of ﬁve circles of increasing size or of faces showing
ﬁve different levels of positive affect. A complex pattern of signiﬁcant relationships among motivation and cognitive outcomes
was found. Economically disadvantaged children began and ended
preschool with self-reported positive levels of motivation similar to
those of more advantaged peers. In light of these conceptual considerations and to afford comparisons with previous preschool studies
concluding that an academic focus and explicit instruction was
detrimental to young children’s motivation, we used self-report

3

scales to directly assess preschool children’s expectancies (How
good are you at
?) and valuing of school tasks and letters
(How much do you want to do
?).
Early correlational studies with preschool and kindergarten
children probed children’s self- expectancies and values and
suggested that didactic instruction contributed to declines in motivation (Stipek, et al., 1992; Stipek et al., 1995, 1998). Didactic
instruction was conceptualized as teacher-controlled and as focusing on academic skills. It is similar to current conceptualizations of
explicit instruction. The classiﬁcation into program type in these
studies was based on classroom observations of child initiative,
teacher warmth, positive control practices, and basic skills focus.
Stipek et al. (1995) reported that children in a mixed sample
of Latino, African-American, Asian, and white preschool children
(N = 226, n = 123 preschoolers) who attended didactic programs
reported lower perceptions of ability, less pride in their accomplishments, and more worry about school. Stipek et al. (1998) similarly
measured preschool and kindergarten children’s motivation with
self- reports and standardized achievement measures. They augmented their previous work by including (a) experimenter ratings
of dependence, affect, and persistence during a persistence task;
(b) classroom observations of children’s pride in accomplishment,
help seeking, non-compliance, and affect; and (c) a one-year longitudinal follow-up. The ﬁndings among motivation, achievement,
and classroom type were complex and varied. The authors concluded that basic skills programs had mostly negative effects on
preschooler’s motivation and cognition.
However, features of these studies render the results inconclusive. Teachers self-selected to type of preschool program and
therefore teacher and program effects are not separable. There
was no random assignment to program type. Only posttest data
were analyzed. Literacy instruction was not speciﬁcally examined.
In spite of these issues, these two studies were seminal because
efforts were made to directly probe preschool children’s motivation using self-report scales that served as the prototype for those
developed for the present study. The studies continue to be cited in
the literature and concern remains within the ﬁeld of early childhood regarding the potential negative motivational consequences
of explicit and academically oriented instruction (e.g. Bredekamp
& Copple, 1997).
We reasoned that enhancing meaning, creating situational
interest, and activating imagination would be instructional features
to increase motivation. These features are essentially affective and
therefore most likely to enhance the valuing component of motivation. Meaning is very salient to preschool children and may be
promoted when letter sounds are associated with familiar objects
(Authors, 2006; Levin & Tolchinsky-Landsmann, 1989) or when
words containing target letter sounds are woven into an integrated
narrative (Nelson, 1986). Enhanced meaningfulness has been found
to beneﬁt motivation in studies with older children (Cordova &
Lepper, 1996; Hidi, 2001; see Renninger & Hidi, 2011, for review;
Renninger, Hidi, & Knapp, 1992). Motivation may also be enhanced
by the situational interest generated by the adventures of imaginary letter characters in short narratives (Fox, 1993; Hidi, 2001;
Renninger, Ewen, & Lasher, 2002; see Schiefele, 2009, for review).
Situational interest is a context-speciﬁc and affectively-positive
orientation to an immediate experience such as hearing an interesting imaginary story. Evidence of preschoolers’ ability to construct
imaginary visual representations (Joh, Jaswal, & Keen, 2011) adds to
the possibility that integrated letter-character images and stories of
these character’s adventures in an imaginary place called Letterland
may promote motivation. We further reasoned that instruction
leading to high levels of learning might increase children’s selfperception of their competence, the expectancy component of
motivation (Dweck & Bempechat, 1983; Chapman & Tunmer, 1995).
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1.2. Instruction and literacy learning
Letter sound knowledge is a well-established foundation for literacy (Adams, 1990; Scarborough, 1990). Learning letter sounds
may appear to be a simple association-learning task. However
recent analyses of alphabet learning have detailed the challenges
of learning subtle differentiations among letters shapes and their
name or sound labels, and of learning what are initially meaningless and arbitrary associations among a large set of shapes
and labels (Ehri & Roberts, 2006; Foulin, 2005; Nilsen & Bourassa,
2008; Roberts, 2017; Warmington & Hulme, 2012). Furthermore,
reported levels of alphabetic learning across several preschool curricula and instructional approaches have been inconsistent and
modest (Assel, Landry, Swank, & Gunnewig, 2007; Justice, Pence,
Bowles, & Wiggins, 2006; Molfese, Beswick, Molnar, & JacobiVessels, 2006; Preschool Curriculum Evaluation Research (PCER)
Consortium, 2008; Piasta & Wagner, 2010). Letter sounds are particularly difﬁcult to learn and yet are more predictive of learning to
read than are letter names (McBride-Chang, 1999; Roberts, Vadasy,
& Sanders, in press. Determination of more effective instruction to
teach letter sounds is needed.
Integrated, or embedded, mnemonics is a promising approach
for teaching letter sounds (de Graaf, Verhoeven, Bosman, &
Hasselman, 2007; Ehri, Deffner & Wilce, 1984; Shmidman & Ehri,
2010). Integrated letter mnemonics are letter shapes embedded in
a familiar action, object, or character. For example in the Letterland
program (Manson & Wendon, 2003), the letter “d” is embedded in
a picture of a duck named “dippy”. The word “duck” contains the
phoneme that the letter “d” typically represents. Three small-scale
experimental studies have shown that integrated mnemonics promoted greater learning of letter sounds than did carefully matched
alternatives (de Graaff et al., 2007; Ehri, Deffner, & Wilce, 1984;
Shmidman & Ehri, 2010). In the Ehri et al. (1984) study 30 children whose average age was 69 months were individually taught
letter sounds (Experiment 2). Children in one treatment learned
letter sounds using integrated mnemonics. In one treated control
treatment children learned the same letters that had been taught
to the experimental group. Letters were presented with the same
pictures, but the letter was not embedded in the picture. In a second treated control treatment, children learned the letters and
the names of the associated object, but there were no pictures.
Integrated mnemonics was more effective than either of the two
control groups. Shmidman and Ehri (2010) replicated this ﬁnding in
a within-subjects study in which 36, 5-year-old, English-speaking
children were individually taught Hebrew. A number of beneﬁts for
integrated mnemonics were found including a Cohen’s d effect size
of 1.32 in favor of integrated mnemonics for learning letter sounds.
The interpretation of these ﬁndings centered on the idea that integrated mnemonics help children remember and retrieve the links
between letter shapes and their associated sounds by creating a
meaningful and strong paired-association between them.
Dual coding effects may also be active in the beneﬁts of integrated mnemonics because children receive information about
letters in both pictorial and orthographic modalities (e.g. Sadoski,
2005; Sadoski & Paivio, 2001). The integrated pictogram may also
support learning because the integration of the letter and letter
character avoids the character becoming a “seductive detail” that
can detract from learning (Mayer, Grifﬁth, Jurkowitz, & Rothman,
2008). In the present study, letter shapes embedded in drawings of
animal and human characters were used to teach letter sounds.
In successful letter sound learning, individual phonemes must
be paired with written letter forms (Ehri, 2014). Strengthening children’s learning of the phoneme label of the pair was focused upon
by oral reading of imaginative and interesting narratives about
these pictogram characters. Children identiﬁed initial phonemes in
words embedded in these narratives. Identifying initial phonemes

in spoken words is typically conceptualized as a phonemic awareness skill because children attend to and identify an individual
phoneme heard at the beginning of a word. We believe this task
may be seen as a component of letter sound learning because it
strengthens the phoneme label component of paired associates
between letter sounds and letter forms. Letter writing directs children’s attention to the features of the print element of the pair
(Diamond, Gerde, & Powell, 2008; Molfese et al., 2011; Puranik,
Lonigan, & Kim, 2011). Strengthening children’s learning of the
written letter form was focused upon by letter-writing practice
using the integrated letter and character images. When attention
to the letter form is paired with the potential memory beneﬁt of the
mnemonic pictogram, a beneﬁt to letter writing and to learning of
letter sounds would be expected.
Based on this conceptual framework, integrated mnemonic pictograms of letter shapes embedded in letter characters, teacher
readings of narrative stories about these letter characters, and
letter writing utilizing the integrated mnemonic materials of the
Letterland program (Manson & Wendon, 2003) were included in
integrated mnemonics instruction. In the treated control, plain letters were used to introduce letter sounds, alphabet books were used
to introduce words that began with letter sounds, and plain letters
served as models for letter writing practice. By examining pretest
and posttest motivation and literacy learning across the two treatments with children randomly assigned, teacher effects controlled,
and frequency and intensity of instruction matched, we hoped to
reliably determine the effect of letter sound instruction designed
to enhance motivation and learning on both motivation and learning and to explore relationships among motivation, learning, and
instructional experience.
2. Method
2.1. Participants
Thirty-eight children enrolled in a private preschool program
were randomly assigned to one of the two treatment groups. Participant’s mean age was 53.95 months. There were 17 girls and
21 boys. There were 10 males and 10 females in the integrated
mnemonics treatment, and 7 females and 11 boys in the treated
control group. Thirty-three children spoke only English and ﬁve
were learning English as a second language (DLL). Four DLL children were in the integrated mnemonics condition and one was in
the treated control condition. All parents or guardians gave consent
for participation after receiving a letter describing the study. Children were estimated to be from predominantly middle class homes
based on teacher reports, and the location of the school in a middle
class neighborhood.
There were three preschool teachers with early childhood teaching licensure who shared teaching responsibilities for the total
group of children. The preschool philosophy and curriculum was
of a traditional, non-academic nature. Play, child-initiated activities, and socialization were emphasized. This view was articulated
in a written statement of program philosophy provided to families
of enrolled children. A variety of interest tables and art projects
were available each day. Children were free to choose from available activities. Whole group read-alouds, lessons, and circle time
were provided daily. No formal or systematic alphabet or writing
instruction was provided prior to the study. The low pretest literacy
scores (Table 1) are consistent with this program feature.
2.2. Measures
A trained graduate student administered pretest and posttest
measures of motivation and literacy abilities according to standard-
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Table 1
Simple (unadjusted) means and standard deviations by instructional condition.
Measure (Obs range)

Cross-domain ability-school tasks (5–15)
Cross-domain desire/interest-school tasks (4–15)
Domain-speciﬁc letter ability (1–5)
Domain-speciﬁc letter desire/interest (1–5)
Letter sound ID: taught (0–13)
Letter sound ID: not taught
(0–9) Initial phoneme ID (0–10)
Phoneme blending (0–10)
Write letters and words (1–17)
Lowercase name ID (0–26)
Uppercase name ID (0–26)
Age in months (41–64)

Integrated mnemonics n = 20

Treated control n = 18

Pretest

Pretest

Posttest

Posttest

M

(SD)

M

(SD)

M

(SD)

M

(SD)

10.53
11.59
3.43
3.51
1.15
1.26
2.45
3.25
6.71
6.75
7.50
53.47

(2.59)
(2.33)
(1.35)
(1.47)
(2.23)
(2.50)
(2.76)
(2.21)
(3.50)
(7.65)
(8.03)
(5.96)

11.65
12.25
3.40
4.45
8.85
1.35
5.15
5.70
8.65
8.10
10.55

(2.72)
(2.79)
(1.23)
(0.89)
(2.97)
(2.41)
(3.31)
(2.56)
(6.17)
(8.35)
(10.33)

9.67
10.67
3.17
3.56
1.33
0.83
1.94
3.11
7.22
10.44
10.83
53.90

(2.63)
(3.40)
(1.54)
(1.62)
(2.72)
(2.26)
(3.21)
(3.05)
(5.76)
(10.30)
(10.98)
(7.94)

11.06
12.50
3.22
4.11
5.78
2.05
3.83
4.44
7.81
11.56
13.67

(2.26)
(2.87)
(1.48)
(1.82)
(4.19)
(2.48)
(3.71)
(3.24)
(5.09)
(10.69)
(11.63)

Note: N = 38 preschool children. Obs range = observed range of scores in the sample. ID = Identiﬁcation.

ized instructions at a small table in the classroom. The motivation
battery was administered ﬁrst to minimize carryover effects from
alphabet testing to motivation measures.
2.2.1. Motivation
Two scales based on expectancy-value theory similar to those
used in previous studies with preschool children were designed.
One scale measured children’s perceptions of their competence/ability on school tasks (art, numbers, letters, and reading).
A second measured their desire/interest for school tasks (art, numbers, letters, and classroom helper). Questions for the four items on
each scale are shown in Appendix A.
Children were trained to respond to the motivation probes on
each scale by selecting a cluster of one to ﬁve stars laid out in
a graduated manner on a 6.5 in. × 26 in. piece of poster board. A
single large, 1in. star was anchored on the leftmost side and was
followed by groups of two, three, four, and ﬁve large stars spaced
three inches apart. Children were trained to the meaning of the
clusters. A practice question “Are you a fast runner?” was presented to train for the probes on the competence/ability scale. The
question “How much do you like ice cream?” was used to train
for the desire/interest scale. It was explained that one star represented low competence/ability (“a really slow runner”) or a low
desire (‘don’t like ice cream at all’), while choosing the group of
ﬁve stars would mean really high competence/ability (“really fast
runner”) or really high desire/interest (“really love ice cream”). The
clusters of two-four stars were explained accordingly as mediumlow (“kind of a slow runner”; “like ice cream a little bit”), medium
(“ok runner; run not too fast and not too slow”; “like ice cream
ok”) and medium-high (“pretty fast runner”; “like ice cream quite
a bit”). Children indicated their selection by pointing to a cluster
of one, two, three, four, or ﬁve stars. All children selected a group
of stars and provided explanations consistent with their star selections on the practice items. Based on preliminary item analyses,
item 4 that referred to reading (competence/ability) and classroom
helper (desire/interest) was dropped from both scales in order to
improve internal consistency and to ensure parallel content across
the scales (Peterson, 1994). Possible scores summed across individual items were 0–15 (possible score of ﬁve for each of three items).
This composite evaluated cross-domain expectancy and value. The
item on each scale that probed children’s expectancy and value
related to letters was used to evaluate letter-speciﬁc expectancy
(Appendix A, item 3). Single item scales can compare favorably to
multiple item scales across a wide range of psychological dimensions including personality, moods and emotions, self-esteem, life
satisfaction, and teacher observations of challenging behaviors. Evidence of reliability, correlations with multiple item scales, and

predictive utility has been obtained for single item scales. Single
item scales perform optimally when they are used to measure a
concrete, narrow or, paradoxically, global construct and when multiple, equivalently “construct-related” items are hard to construct
(e.g. Gardner, Cummings, Dunham, & Pierce, 1998; Robins, Hendin,
& Trzesniewski, 2001). These conditions apply to the letter-speciﬁc
construct in this study.
Scale reliability and validity were examined in three ways:
Cronbach’s coefﬁcient alpha, factor analysis, and analysis of children’s responses. Cronbach’s alpha reliabilities for the ability and
desires scales were .69 and .69. These estimates are the lower
bound for true reliability (Sijtsma, 2009), and are consistent with
the average .70 reliability coefﬁcient for beliefs and value scales
reported in a meta-analysis of Cronbach’s alpha (Peterson, 1994)
and other motivation studies probing children’s self-perceptions
(Arens, Yeung, Craven, & Hasselhorn, 2011; Cameron, Pierce, Banko,
& Gear, 2005; Ecalle, Magnan, & Gibert, 2006; Jacobs et al., 2002;
Patrick, Mantzicopoulos, & Samarapungavan, 2009; Stipek & Ryan,
1997; Wigﬁeld & Guthrie, 1997).
Pretest and posttest exploratory factor analyses were computed
to determine the extent to which children’s responses on the ability perception and interest/desire scales loaded together consistent
with the expectancy and value constructs within expectancy-value
theory. Principal axis factoring with oblique rotation that allows
the factors to be correlated was computed. The number of factors
was set as two after examination of the scree test (which identiﬁes the optimal number of factors based on initial eigenvalues
for scale questions). The sample to variable ratio was approximately 6:1 falling within the acceptable range (Costello & Osborne,
2005; Preacher & MacCallum, 2002; Tabachnick & Fidell, 2001). At
pretest, perceptions of art ability loaded with the interest/desire
items (Table 3). At posttest, a two-factor solution was obtained
with the perception of competence items and the interest/desire
items clearly loading on separate factors, completely consistent
with expectancy-value theory.
Analysis of children’s selections of the groups of one to ﬁve
stars provided further suggestion of scale validity. Individual children responded discriminately to the items on the scales. Summed
across children, the full range of the one to ﬁve star ratings on each
item on the expectancy and value scales was selected.
2.2.2. Alphabet knowledge
Children spoke letter names and letter sounds in response to
a randomly ordered presentation of individual letters written on
2 in. × 3 in. cards for all 26 letters of the alphabet. All of the uppercase and lowercase names were assessed to measure prior alphabet
knowledge. The uppercase letters were tested ﬁrst to graduate task
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Table 2
Individual words from the initial phoneme and blending tests that began or did not
begin with sounds included in instruction.
Letter sounds: taught
c
a
m
h
b
t
f
r
z
y
i
v
q
Letter sounds: not
taught

Initial phoneme test

Blending test
kind

apple
milk, mouse
happy
bite
toy
fudge

2.3. Materials and procedure

boy
ﬂy

dinosaur,garage, chalk,
nose, laugh

knee, paw, slap,
slipper, sit

Table 3
Factor loadings at pretest and posttest for motivation exploratory factor analyses
with oblique rotation.
Scale item

Ability perception art
Ability perception numbers
Ability perception letters
Desire/interest art
Desire/interest numbers
Desire/interest letters

ognizable complete letters were scored 1 and recognizable partial
letters were scored as .5. Word spellings were similarly scored for
the number of correct, recognizable letters within them. Interrater
reliability (Intraclass Correlation Coefﬁcient) for all scores from two
different scorers was .84 for the letter and word writing composite.
Possible scores were 0–24.

Pretest

Posttest

Factor 1

Factor 2

Factor 1

Factor 2

0.82
0.00
0.06
0.65
0.76
0.64

−0.08
0.91
0.86
−0.14
0.18
0.15

−0.17
0.05
0.19
0.85
0.83
0.73

0.63
0.71
0.71
−0.08
0.02
0.12

difﬁculty. Only lowercase letter sounds were assessed because lowercase letter sounds are taught in the Letterland curriculum and to
avoid subjecting children to an unnecessary test on which many
were likely to perform poorly. Cronbach’s alpha sample reliabilities were .89 (lowercase), .92 (uppercase) for the letter name task
and .84 for the letter sound task. Possible scores for uppercase and
lowercase letter names and lowercase letter sounds were 0–26.
2.2.3. The Phonological Awareness Test (PAT) (Robertson &
Salter, 1997)
The initial consonant isolation (initial phoneme identiﬁcation)
and phoneme guessing (blending) subtests of this standardized
measure were individually administered. Children were asked to
identify the initial phoneme of one- to three-syllable words spoken
by the examiner, and to blend and pronounce the resulting word
for two to ﬁve phonemes spoken individually by the examiner. The
PAT was selected because it is suitable for use with preschool children (Webb, Schwanenﬂugel, & Kim, 2004) and contains multi-item
scales for both initial phoneme ID and blending (Table 2). Blending
was included to test generalization of letter sound learning to a
task closely related to learning to decode words. Cronbach’s alpha
sample reliabilities were .90 for initial consonant ID and .83 for
phoneme blending. Possible scores for each scale were 0–10.
2.2.4. Letter and word writing
Children were instructed to write on a blank sheet of paper six
letter sounds and ﬁve words dictated by the examiner (Puranik
et al., 2011). A subset of taught (4 letters) and not taught (2
letters) were selected: a, t, m, s, d, and c. Familiar one- and twosyllable words comprised of taught letters (total 12 letters) and
not taught letters (total 6 letters) in the initial and ﬁnal position of
the word were dictated: hat, leg, ant, rabbit, and kitten. Children
were instructed to listen for the sounds in the words spoken by the
examiner and to write the words with letters as best they could. An
example using the word “sit” was modeled on a white board. Rec-

Children were randomly assigned to one of the two treatment
groups. Thirty-two lessons of 25-min duration were taught across
seven weeks of instruction for each treatment (approximately
13 h of instruction). The length of lessons, number of lessons, and
order of letter sounds was matched. In both experimental and
treated control instruction, children were taught 13 lowercase letter sounds, heard and identiﬁed words containing the letter sounds
at the beginning of words, and practiced writing letters. Instruction in the two treatment groups differed on three dimensions:
(a) introduction of the letter sound with an integrated mnemonic
pictogram of the lowercase letter (integrated mnemonics) or introduction of the lowercase letter in isolation with no pictogram
(treated control), (b) hearing and identifying the target letter sound
in initial position in words in an imaginary story about the pictogram character or hearing and identifying the letter sound in the
same number of individual words depicted in an alphabet book
(Szekeres, 1983), and (c) letter writing instruction paired with an
integrated pictogram or paired with a lowercase letter with no pictogram (Table 4). The treated control was the counter factual for
addressing whether or not the motivation-enhancing features of
instruction inﬂuenced outcomes.
Two sets of 13 letters were balanced on features known to affect
letter learning: position in the alphabet and whether or not the letter name includes the letter sound at the beginning or end of the
letter name or not at all (h, y, g, and w). There were seven letters
drawn from the ﬁrst 14 letters of the alphabet in the taught and not
taught sets and six letters from the second half of the alphabet in
each set. The not taught sounds set is an additional counterfactual
for examining whether the letter sound instruction was effective
across treatments. The overall mean for taught letter sounds at
pretest was M = 1.24, SD = 2.44 and was M = 1.05, SD = 2.36 for not
taught letter sounds. Typical letter sounds and short vowels were
taught for the following letters in the order listed: c, a, m, h, b, t, f,
r, z, y, i, v, and q. Each letter was taught for two consecutive days.
Two letters were introduced in each of six weeks with one letter
introduced in the ﬁrst week. Review lessons of all letter sounds
previously taught were conducted on Friday of each week.
In each treatment, lessons were taught to the entire treatment
group. The two treatments were conducted at the same time each
day in different areas of the large preschool classroom where the
preschool was located. Teaching spaces were separated by a kitchen
and bathroom.
Two teachers were trained to deliver each treatment and alternated between the two treatment groups each week to control for
teacher effects. The two teachers were Caucasian women and each
had more than ten years teaching experience. One teacher possessed a BA degree, and the other had an AA degree. Both were
state certiﬁed as an early childhood teacher. Fidelity of implementation and limiting of treatment diffusion was strengthened
by teacher training, use of scripted lessons, and conﬁrmed with
structured observations of lesson delivery. One lesson from each
instruction group was observed each week by a trained observer
following the lesson script and checking off each instruction as it
was given. Notes were made of any additional activities that were
inserted. Ninety-four percent of the instructional elements were
delivered in the treated control instruction group and ninety-ﬁve
percent of the instructional elements were delivered in the inte-
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Table 4
Detailed lesson sequence for each treatment group.
Integrated mnemonics

Treated control

(Standard 26 Lessons)
1. Introduce Letter.
¨
2. “The name of this letter is
.(Teacher
shows plain letter card)
3. “The Letterland character who lives in this letter is
and he/she makes the
¨
shows pictogram.)
sound .(Teacher
4. Children repeat the sound.
5. Read Letterland character story. Discuss the words beginning with target
sound, emphasizing their beginning sound.

(26 Lessons)
1. Introduce Letter.
¨
2. “The name of this letter is
.(Teacher
shows plain letter card)
¨
3. “The sound this letter makes is .(Teacher
shows letter card)

6. Invite one student to wear the pictogram hat.
7. Ask if the students know any other words beginning with letter sound. (up
to ﬁve)
8. Show the letter shape again.
9. Trace the letter shape and explain how to write it.
10. Students trace the letter shape in the pictogram printed on their individual
paper with their foreﬁnger.
11. Students write the letter shape on their own paper underneath the printed
pictogram.
12. Listen and write sheet. (Encourage careful listening) Teacher names each
picture on the sheet emphasizing their beginning sounds. Students color all
the pictures beginning with the same sound. (Emphasize that there is an odd
one out).

4. Children repeat the sound.
5. Discuss the letter page of the alphabet book (Cyndy Szekeres’ ABC). Discuss
the pictured words beginning with the target sound, emphasizing their
beginning sound.
6. Invite one student to wear the letter hat.
7. Ask if the students know any other words beginning with letter sound. (up
to ﬁve)
8. Show the letter shape again.
9. Trace the letter shape and explain how to write it.
10. Students trace the letter shape printed on their individual papers with
their foreﬁnger.
11. Students write the letter shape on their own paper underneath the printed
letter.
12. Listen and write sheet. (Encourage careful listening) Teacher names each
picture on the sheet emphasizing their beginning sounds. Students color all
the pictures beginning with the same sound. (Emphasize that there is an odd
one out).

(Review 6 Lessons)
1. Which Letterland characters have we met so far? Teacher immediately holds
up letter pictograms one at a time and says, “The sound of this letter is ?”
2. Teacher shows the mnemonic pictogram and says, “What sound does this
letter make?”
3. Students say each letter sound taught so far
4. Teacher repeats the above procedure for all the review letter.

(Review 6 Lessons)
1. Which letters have we learned so far? Teacher immediately holds up plain
letter cards one at a time and says, “The sound of this letter is ?”
2. Teacher shows plain the letter card again and says, “What sound does this
letter make?”
3. Students say each letter sound taught so far.
4. Teacher repeats the above procedure for all the review letters.

grated mnemonics group. Less than six unscripted elements were
added to lessons across treatments, and none of these additions
were from the alternative lesson.

3. Results
Pretest demographics of the two treatment groups were compared with chi-square analyses (gender and dual language learner
(DLL) status) and a t-test (age). There were no signiﬁcant pretest
differences between the two treatments on gender, DLL status, or
age. T-tests comparing children’s pretest performance on the motivation and literacy measures were computed. Pretest total scores
on the expectancy (self-perceptions of ability for school tasks) and
value (interest/desire for school tasks) scales, upper- and lowercase letter name ID, lowercase letter sound ID, initial phoneme ID,
phoneme blending, and writing letters and words measures for the
two treatments were compared. There were no signiﬁcant pretest
differences between treatments on the motivation or literacy measures although lowercase letter name ID scores were higher in the
treated control instruction group, t(34) = 1.73, p = .08. The effect size
was moderate; Cohen’s d = 0.41. For this reason and because it is a
measure of prior alphabet knowledge on which there was some
variability, the pretest lowercase letter name score was used as a
covariate in the analyses of treatment effects on the cognitive outcomes. Little’s MCAR test for missing data was non-signiﬁcant, X2 (1,
N = 36) = 36.083, p =.465 indicating that the missing data (<2%) can
be assumed to be missing completely at random. Values for missing
data were imputed using multiple imputation (3 iterations) using
a MCMC (Monte Carlo Markov Chain) algorithm.
Randomized control trials with a pretest–posttest design may
be analyzed with univariate analysis of variance (ANOVA) wherein
the pretest and posttest scores are treated as a within subjects,
repeated measure. They may also be analyzed with univariate
ANOVAs of posttest scores with the pretest score serving as a
covariate (e.g. Dimitrov & Rumrill, 2003). The determination of
which approach to use is constrained by research questions and

power considerations, with analysis of covariance generally having more power (Van Breukelen, 2006). Change from pretest to
posttest and treatment effects are estimated with the repeated
measures option while only posttest treatment differences are
estimated in the analysis of covariance option. Gauging motivational change associated with explicit instruction was an important
research question generated by earlier studies. Therefore, univariate, repeated measures analyses only were performed for the
motivation measures. While the main research question for the
cognitive measures related to the posttest treatment effect, pretest
to posttest change was also of interest. Therefore, both univariate
repeated measures and univariate analysis of covariance were computed for each of the cognitive dependent variables. The results of
the more conservative repeated measure option is reported and in
cases where the ﬁndings are discrepant, the results of the analyses
of covariance are also reported.

3.1. Motivation results
The data were examined prior to analysis for normality,
homogeneity of regression slopes, and homogeneity of variance.
Standardized residuals for each treatment were normally distributed at pretest and posttest for all four of the motivation
dependent variables as assessed by Shapiro–Wilk’s test (ps > .05).
There was homogeneity of regression slopes for all four dependent variables (all ps > .05). Levene’s test for equality of variances
indicated that variances for pretest and posttest scores were not
signiﬁcantly different for all four motivation measures, all ps > .05.
To examine the effects of explicit, academically focused instruction on cross-domain and letter-speciﬁc expectancy and value
constructs, four 2 (treatment) × 2 (pretest, posttest) repeated measures ANOVAs were computed. An ANOVA was computed for:
(a) the composite of the three questions on the cross-domain
expectancy scale (self-perception of ability in letters, numbers,
and art); (b) the composite of the cross-domain value scale
(interest/desire in letters, numbers, and art); (c) letter-speciﬁc
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3.54
(1–5)

(2.21) 4.11
3.55
(1.42) 0.22 [2.84,4.26], [4.15,5.08]
(2.16) 4.45
(1.05)
(1.54) 4.28

Note:All means and effect sizes are based on model estimates.
a
Cohen’s dz effect size from pretest to posttest.
b
Cohen’s d effect size between treatments at posttest.
c
First 95% CI is for pretest, second is for posttest.
*
Signiﬁcant overall difference between pretest and posttest.

3.52

(1.59) 3.22
3.17
(1.20) 0.05 [2.81,4.10], [2.81,3.99]
(1.38) 3.40
(1.48) 3.32

(1–15) 10.09 (2.65) 11.35 (2.52)

(SD)

(SD)

Cross-domain
ability − school
tasks
Cross-domain
interest − school
tasks
Domain-speciﬁc
letter ability
Domain-speciﬁc
letter interest

3.45

(1.48) [2.84,4.27], [3.63,4.60]
0.50 [3.05,4.03], [4.95,4.69]
*

(1.52) [2.50,3.84], [2.60,3.85]
0.12 [2.85,3.76], [2.88,3.74]
(1.36)
3.10
(1–5)

(3.81) 11.06 (3.63) [8.41,10.93], [9.85,12.26]
9.67

0.34 [0.26, 12.08], [11.47,13.28] 11.69 (2.31) 12.25 (2.79) 0.10 [10.61,12.95], [11.03,13.74] 10.67 (3.40) 12.50 (2.87) [9.35,11.99], [11.00.14.05]

95% CI
ES

*

(1–15) 11.17 (2.90) 12.37 (3.05)*

ES
(SD)
M
M

(SD)

Posttest

c
a

10.51 (3.63) 11.65 (3.44) 0.17 [9.26,11.65], [10.54,12.79]

95% CI
M
M

b

Pretest
Posttest
Pretest

0.40 [9.14,10.93], [10.53,12.18]

(SD)
M
M

(SD)

Posttest
Pretest

c

Treated Control Instruction
Integrated Mnemonics Instruction
Overall
Range

The data were examined prior to analysis for normality,
homogeneity of regression slopes, and homogeneity of variances.
Standardized residuals for each treatment were normally distributed at pretest and posttest for the taught letter sound ID, initial
phoneme ID, phoneme blending, and not-taught letter sound ID
as assessed by Shapiro–Wilk’s test (p > .05). Scores on the writing
measure were signiﬁcantly different from a normal distribution.
There was homogeneity of regression slopes for all dependent variables (all ps > .05). Levene’s test for equality of variances indicated
that variances for pretest and posttest scores were not signiﬁcantly different for taught letter sound ID, initial phoneme ID,
phoneme blending, and not-taught letter sound ID, all ps > .05. Variance was signiﬁcantly greater in the mnemonics treatment on the
posttest writing measure; Levene’s test for equality of variances
(1, 35) = 5.87, p = .020. Therefore, a log transformation was applied
to the writing measure. After transformation, Levene’s test was
no longer signiﬁcant. All statistics for the writing measure were
computed using the transformed values.
The main analyses to examine the effects of explicit,
academically-focused instruction on literacy outcomes included
ﬁve 2 (treatment) × 2 (pretest, posttest) repeated measures
ANCOVA analyses with pretest letter name ID scores for the lowercase letters used as a background knowledge covariate. The ﬁve
dependent variables were (1) taught letter sound ID, (2) initial
phoneme ID, (3) phoneme blending, (4) letter and word writing
composite (transformed), and (5) not-taught letter sound ID (the
counterfactual for instructional content). The transformed descriptive statistics for the writing measure were converted back into
the original scale to allow for meaningful interpretation and are
reported in Table 6.
There was a signiﬁcant Time × Treatment interaction for taught
letter sound ID, F(1, 35) = 19.80, p < .000, and phoneme blending,
F(1, 35) = 5.70, p < .02. Follow-up analyses to interpret the significant interaction with pretest lowercase letters again serving as
a covariate revealed no signiﬁcant treatment differences on these
two dependent measures at pretest (ps > .14). At posttest there was
a signiﬁcant advantage for integrated mnemonics instruction over
the treated control instruction treatment on taught letter sound
ID, F(1, 35) = 32.15, p < .000, Cohen’s d = 1.31; and phoneme blending, F(1, 35) = 7.22, p = .011, Cohen’s d = 0.61. For initial phoneme ID,

Measure

3.2. Literacy learning results

Table 5
Estimated means, standard deviations, effect sizes, and conﬁdence intervals for cross-domain and letter-speciﬁc motivation overall and by type of instruction.

expectancy question (item 3, “How good are you with alphabet
letters?”); and (d) letter-speciﬁc value question (item 3, “How
much would you like to do something with alphabet letters when
I come back?”). There was no signiﬁcant effect for treatment on
any of the four ANOVAs: cross-domain expectancy F(1, 36) = 1.07,
p = .31; cross-domain value F(1, 36) = 2.21, p = .22; letter-speciﬁc
expectancy, F(1, 36) = 0.38, p = .54; and letter-speciﬁc value F(1,
36) = 0.18, p = .68. It should be noted that the single item letterspeciﬁc probes were included in the cross-domain composites.
Three signiﬁcant effects for change in motivation from pretest
to posttest were detected. Children’s cross-domain desire/interest
(value) for school tasks, F(1, 36) = 4.72, p = .036, Cohen’s dz = 0.40
and cross-domain ability perceptions (expectancy) for school tasks,
F(1, 36) = 6.59, p = .015, Cohen’s dz = 0.34, were signiﬁcantly higher
after than before participation in either of two types of explicit
instruction. Children’s letter-speciﬁc interest/desire (value) also
increased signiﬁcantly from pretest to posttest, F(1, 36) = 9.37,
p = .004, Cohen’s dz = 0.50. The p values remained signiﬁcant after
correction for multiple dependent variables with the Benjamini and
Hochberg (1995) procedure. Children’s letter-speciﬁc perception
of ability was not signiﬁcantly different at pretest and posttest, F(1,
36) = 0.002, p = .97, Table 5. Cohen’s dz estimate of effect size adjusts
for the correlations between pretest and posttest scores.

95% CIc
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Table 6
Estimated means, standard deviations, effect sizes, and conﬁdence intervals for letter sound identiﬁcation, initial phoneme identiﬁcation, phoneme blending, and writing by
type of instruction.
Measure

Overall
N = 38
M

Letter sound ID (taught)
Pretest
1.23
Posttest
7.28
Initial phoneme ID
2.28
Pretest
4.46
Posttest
Phoneme blending
3.17
Pretest
Posttest
5.18
Write letters and wordsc
Pretest
5.46
6.61
Posttest
Letter sound ID (not taught)
1.03
Pretest
1.68
Posttest

Time
Effect size

Integrated mnemonics
n = 20

(SD)

Cohen’s dz

M

(SD)

95% CI

M

(SD)

95% CI

Cohen’s d

(2.19)
(2.25)a

2.85

1.43
9.40

(2.84)
(3.13)b

[0.49,2.37]
[8.37,10.43]

1.02
5.17

(2.96)
(3.30)

[0.34,2.01]
[4.08,6.26]

1.31

(2.86)
(2.62)a

0.97

2.89
5.61

(3.98)
(3.63)b

[1.57,4.20]
[4.41,6.81]

1.68
3.32

(4.20)
(3.84)

[0.30,3.07]
[2.05,4.59]

0.61

(2.45)
(2.45)a

1.08

3.46
6.27

(3.40)
(3.41)b

[2.34,4.58]
[5.15,7.40]

2.88
4.09

(3.86)
(3.60)

[1.69,4.07]
[2.90,5.27]

0.62

(1.69)
(1.71)a

0.68

6.67
8.02

(2.06)
(2.09)b

[4.87,8.35]
[6.07,10.70]

4.43
5.46

(2.14)
(2.21)

[3.48,7.06]
[3.55,8.44]

0.46

(2.09)
(1.61)

0.44

1.52
1.74

(2.76)
(1.96)

[0.61,2.72]
[1.09,2.39]

0.54
1.62

(2.92)
(2.07)

[−0.42,1.50]
[0.94,2.30]

0.06

Treated control
n = 18

Posttest
Effect size

Note: All means and effect sizes are based on model estimates; ID = Identiﬁcation.
a
Pretest and posttest signiﬁcantly different.
b
Integrated mnemonics and treated control treatment posttest signiﬁcantly different at p < 0.05 after multiple comparison correction.
c
Log transformed means returned to the original scale.

there was a signiﬁcant main effect for time, F(1, 35) = 5.36, p = .027,
Cohen’s dz = 0.97; and for treatment in favor of integrated mnemonics; F(1, 35) = 4.41, p = .04, Cohen’s d = 0.61. The Time × Treatment
interaction effect was not signiﬁcant. However, the ANCOVA for
posttest initial sound ID with pretest initial sounds and pretest letter name ID scores as covariates revealed a statistically signiﬁcant
advantage for the integrated mnemonics treatment on posttest initial phoneme ID scores, F(1, 35) = 5.58, p < .024. Similarly on the
repeated measures analysis of writing, there were signiﬁcant main
effects for time; F(1, 35) = 4.92, p = .033, Cohen’s dz = 0.68; and treatment, F(1, 35) = 4.31, p = .046; treated control  = 4.90, SD = 2.00;
integrated mnemonics  = 7.32, SD = 1.95; Cohen’s d = 0.46. The
Time × Treatment interaction was not signiﬁcant. For not-taught
letter sound ID (the counterfactual for content of instruction) the
repeated measures analysis revealed that there was no signiﬁcant
effect for time, F(1, 35) = 0.013, p = .91; or treatment, F(1, 35) = 1.10,
p = .30; or the Time x Treatment interaction, F(1, 35) = 3.30, p = .08.
After Benjamini and Hochberg (1995) corrections for multiple comparison were applied to the p values, posttest treatment effects for
letter sound ID, phoneme ID, and blending remained signiﬁcant.
The p value for the treatment main effect on the writing measure
(p = .046) fell just short of the critical p value of .04.
Frequency distributions for taught letter sound ID, initial
phoneme ID, and blending scores by treatment provided descriptive insight on patterns of low performance in the two treatments.
A criterion of scoring less than 25% on posttest letter sound ID
(three or fewer letters), initial phoneme ID (two or fewer) and
phoneme blending (two or fewer) measures was considered to
indicate low performance. For taught letter sound ID, 38% of
treated control instruction children scored three or less at posttest
while there were no children in the integrated mmemonics treatment scoring at this low level. At pretest, these same percentages
had been 89% and 90% for the treated control and mnemonics
treatments, respectively. For initial phoneme ID, 44% of treated
control children scored two or less compared to 35% of integrated
mnemonics children. At pretest these percentages were almost
identical at 89% and 90% for the treated control and mnemonics
treatment, respectively. On the blending posttest, 33% of treated
control instruction children and 5% of integrated mnemonics children scored two or less. At pretest, these children were 55% and
45% for the treated control treatment and mnemonics treatment,
respectively.

3.3. Relationship between motivation and literacy skills results
Correlations were computed between cross-domain and letterspeciﬁc self-perceptions of ability (expectancy construct) and
desire/interest (value construct) and literacy scores at pretest and
posttest. There were 24 signiﬁcant, moderate correlations among
pretest and posttest expectancy, value, and literacy scores. Eighteen
of the signiﬁcant correlations were between posttest motivation
and learning. The clearest pattern was that there was only one
signiﬁcant correlation (out of a possible 20) between children’s
pretest perceptions of ability (letter-speciﬁc and cross-domain) and
either pretest or posttest measures of literacy abilities (Table 7,
columns one and ﬁve). This pattern had changed at posttest such
that there were nine signiﬁcant correlations between perceptions of ability and measures of literacy ability (columns two and
six) and these signiﬁcant relationships included cross-domain and
domain-speciﬁc indices. Z scores were computed for all correlations between pretest and posttest motivation for each of the
ﬁve alphabet outcomes. Six of ten correlations between posttest
letter-speciﬁc perceptions of ability and either pretest or posttest
alphabet scores were signiﬁcantly higher than at pretest (pretest
taught letter sound ID, z = 2.18, p = .015; pretest initial phoneme
ID, z = 1.68, p = .048; posttest initial phoneme ID, z = 2.25, p = .012;
posttest not taught letter sound ID, z = 1.85, p = .030; pretest writing,
z = 2.26, p = .012; posttest writing, z = 2.60, p = .005).
4. Discussion
Study ﬁndings extend previous research in four ways. First,
the study is unique in that we designed instruction to simultaneously beneﬁt preschool children’s motivation and learning of letter
sounds and rigorously tested the motivation and learning effects
of the instruction with a randomized experiment. Instruction was
based on the view that motivational features of meaningfulness,
situational interest, and imagination in combination with cognitive processing to strengthen paired associate learning of each
member of the pair (letter sound labels and letter forms) could
work together as preschool children learned a basic skill. Although
the motivational features included in instruction did not lead to
signiﬁcant increases in motivation in comparison to a carefully
matched control, the study yielded insights about methodological improvements to beneﬁt further research on how instruction
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Table 7
Correlations among pretest and posttest motivation and literacy performance.
Motivation
Measure
Learning

Letter ability
pretest

Letter ability
posttest

Letter
interest-pretest

Letter
Cross-domain
interest-postttest ability-pretest

Cross-domain
ability-posttest

Cross-domain
interest-pretest

Cross-domain
interest-posttest

Taught
sounds-pretest
Taught
sounds-posttest
Initial
sound-pretest
Initial
sound-posttest
Blending-pretest
Blending-posttest
Not taught
sounds-pretest
Not taught
sounds-posttest
Writing-pretest
Writing-posttest

0.07

.41*

0.03

0.18

.41*

0.02

0.25

0.25

*

0.12

0.29

*

.34

0.21
*

*

.38

0.21
*

.34

*

0.32

*

0.05

0.28

.37

0.23

0.13

0.31

.37

0.28

0.02

.33*

0.23

.33*

0.17

.46**

0.25

.35*

0.08
−0.05
0.13

0.23
0.18
0.28

.40*
0.32
0.18

0.26
.33*
0.25

0.32
0.11
0.25

0.32
.33*
.34*

0.32
0.26
0.13

.43*
.35*
0.31

0.01

0.22

0.02

0.30

−0.02

0.19

−0.13

.46**

0.10
−0.19

.37*
0.13

.50**
0.29

0.18
0.23

0.29
0.29

.34*
0.24

.38*
0.28

0.26
.42**

p < 0.05.

may foster motivation. Second, we investigated, with methodological improvement and with a speciﬁc focus on early literacy,
the long-standing concern regarding potential negative motivational consequences of explicit, academically focused instruction
for young children and found no evidence of motivational decline.
Third, the ﬁndings extend evidence of the beneﬁt of integrated
mnemonics for taught-letter sound ID and initial phoneme ID (both
of which were exercised during instruction) and blending (a related
but not taught skill), and documented that substantial advantages
for learning are achievable within whole group instruction typical of preschool classrooms and with classroom-ready commercial
materials. Fourth, we extended the existing correlational studies
on preschool motivation and literacy by exploring these relationships from before to after instruction and among cross-domain and
letter-speciﬁc expectancies and values.

4.1. Instruction and motivation
We put forth a theoretically and empirically supported rationale that the letter characters and narratives utilized within the
integrated mnemonics treatment would enhance motivation by
increasing meaningfulness and situational interest, and activating imagination. We reasoned that these features would have
their largest inﬂuence on the affective-based, value construct of
expectancy-value theory and that expectancy as measured by perceptions of competence/ability would be enhanced due to greater
learning. These ideas were not supported by statistical signiﬁcance testing, although means trended in favor of the integrated
mnemonics treatment.
However, the study does add to the literature with respect
to motivation and instruction in clarifying that there was no
evidence of motivational decline in preschool children participating in either of two types of explicit instruction designed to
teach the academic skill of letter sounds. In fact, participation in
either of two types of high-quality didactic instruction based on
paired-associate learning principles integral to learning letters was
associated with signiﬁcant pretest to posttest increases in three of
four cross-domain and domain-speciﬁc indices of motivation, the
exception being letter-speciﬁc perception of competence/ability.
The signiﬁcant increases from before to after instruction cannot
be unambiguously attributed to treatment because both treatment groups showed signiﬁcant change. Alternative possibilities
to treatment that could account for the signiﬁcant overall change
in children’s motivation from pretest to posttest include that

children’s motivation naturally increased over time or children
responded more positively on a second administration of the task
because they understood it better. However, these global alternatives do not account for the fact that perceptions of letter
competence/ability did not increase over time and that these perceptions were signiﬁcantly more related to literacy skills at posttest
than pretest.

4.2. Instruction and letter sound learning
Children’s learning of letter sound correspondences in both
treatments was noteworthy with large pretest-posttest Cohen’s dz
effect sizes of 2.62 (integrated mnemonics) and 1.45 (treated control). In both treatments instruction included routines to promote
paired-associate learning of letter sounds, practice identifying
those sounds in whole words, and writing letters. The analysis of
the counterfactual for the alphabet content that was taught (letter sound ID of letters not included in instruction) conﬁrmed that
posttest letter sound ID scores for letters not taught were not significantly higher than pretest scores, F(1, 35) = .013, p = .91. This result
indicates that the signiﬁcant pretest to posttest increase on letter
sound learning across treatments resulted from instruction. Levels of letter sound knowledge in both treatments were markedly
higher than those reported for both preschool and kindergarten
children in other samples (Treiman, Tincoff, Rodriguez, Mouzaki, &
Francis, 1998) and were accompanied by effect sizes notably larger
than the average Hedge’s g = 0.24 effect size for letter sound instruction reported in the most recent meta-analysis of alphabet learning
(Piasta & Wagner, 2010).
Treatment comparisons in which the treated control was the
counterfactual for the learning-enhancing letter character and
imaginary story features of instruction showed that integrated
mnemonics instruction was superior for learning on two of the
three competencies emphasized in instruction: letter sound ID
and initial phoneme ID of spoken words. Simply embedding letters within a depiction of a meaningful animal or human character
accompanied with a name for the character and framing words
that began with the target sound within an imaginative story about
the character resulted in a large Cohen’s d = 1.31 effect size on letter sound ID. Children who participated in integrated mnemonics
instruction learned almost twice as many letter sounds as treated
control children based on model-estimated means. We point out
that letter sounds were tested with the letter isolated from the pictorial mnemonic and no fading procedure was implemented for the

Please cite this article in press as: Roberts, T. A., & Sadler, C.D. Letter sound characters and imaginary narratives: Can they enhance
motivation and letter sound learning? Early Childhood Research Quarterly (2018), https://doi.org/10.1016/j.ecresq.2018.04.002

G Model
EARCHI-1023; No. of Pages 15

ARTICLE IN PRESS
T.A. Roberts, C.D. Sadler / Early Childhood Research Quarterly xxx (2018) xxx–xxx

embedded character pictures (de Graaff et al., 2007). Therefore, the
results suggest little interference from the embedding.
Integrated mnemonics children identiﬁed more than 1.5 times
as many initial phonemes in meaningful whole words at posttest
as did treated control instruction children. This ﬁnding is consistent with our a priori conceptualization that identifying initial
phonemes in spoken words, a task typically considered to measure
phonemic awareness, is sensitive to the utilization of letter sound
knowledge in a manner similar to that required in learning to read
words.
Children in the integrated mnemonics treatment heard words
and identiﬁed the ﬁrst sound in words that began with target
phonemes within imaginary character narratives. In contrast, children in the treated control group heard and identiﬁed initial
phonemes in the same number of words within alphabet books. The
signiﬁcantly greater scores on initial phoneme ID in the integrated
mnemonics group based on the posttest ANCOVA analyses suggest
the effectiveness of the imaginary narratives. It is also plausible
that greater learning of letter sounds helped integrated mnemonics
children’s performance on the initial phoneme test in light of evidence of the reciprocal relationship between alphabet knowledge
and phonological awareness in preschool and beyond (Lonigan
et al., 2000; Perfetti, Beck, Bell, & Hughes, 1987). In this case, the
results imply the importance of orthographic knowledge in phonemic awareness (Castles, Wilson, & Coltheart, 2011) because letter
sound instruction included extensive exposure to printed letter
forms. Finally, performance on the initial consonant ID task reﬂects
some generalization of taught skills because four of the ten initial
phonemes tested on the standardized PAT were not included in
instruction.
Integrated mnemonics instruction also resulted in signiﬁcantly
higher achievement in comparison to the treated control on oral
phoneme blending, a skill not taught during instruction. The associated effect size was d = 0.62. This ﬁnding constitutes additional
evidence of the relationship between alphabet knowledge and
phonemic awareness, and generalization of integrated mnemonics
beneﬁt.
Stability from preschool to elementary school in early literacy
skills and evidence that early difﬁculties in reading foundations
predicts later reading difﬁculties (Chapman et al., 2000; Lonigan
et al., 2000) led us to explore how children at the lower end of
the learning distribution fared at posttest. Low performers were
deﬁned as those children having a score of 25% or less on a measure. This exploration suggested that children in the integrated
mnemonics group fared better than those in the treated control
group. There were 38% (letter sounds), 30% (blending), and 5%
(initial phonemes) more low performers in the treated control
treatment. Notably, there were no low performers in the integrated
mnemonics group on letter sound ID. These frequencies suggest
that integrated mnemonics instruction was protective against low
learning of instructional content.
Instructional routines hypothesized to lead to learning were
derived by the analysis of the cognitive processes involved in learning letter-sound correspondences and initial phoneme ID. From
these analyses, similar to that of other researchers, we concluded
that learning letter sounds is essentially a paired-associate memory
task (Nilsen & Bourassa, 2008; Warmington & Hulme, 2012) and
therefore instruction to strengthen paired-associate learning by
using integrated mnemonics, sufﬁcient practice, and review should
be beneﬁcial (Shmidman & Ehri, 2010). The narrative structure,
which is very familiar to preschool children (Nelson, 1986), of letter
character stories might have helped children establish integrated
networks among exemplar words and to connect these words with
each story narrative. This integration could improve memory for
words, helping children to more readily isolate initial phonemes in
them. This analysis suggests that simple association learning (often
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characterized as lower level and meaningless drill) and instructional features such as meaningfulness and narrative (often more
positively characterized as higher order and authentic) worked in
tandem during explicit instruction to assist children in learning
what was taught with evidence of generalization to related skills.
The ﬁndings demonstrate that preschool children’s learning to
associate many letter shapes with their spoken sounds and to utilize this knowledge to isolate initial phonemes in spoken words
is responsive to even small variations in the manner in which
instruction activates task-related and apparently powerful learning
processes of preschool children. We emphasize that the superiority
of the integrated mnemonics group was in comparison to carefully
matched alternative instruction rather than a business as usual or
untreated control group.
Letter writing instruction was included to sharpen children’s
knowledge of the letter form part of letter-sound correspondence
pairings and to potentially capitalize upon the reciprocal nature
of reading and spelling in preschool foundations for each: letter
sounds and letter writing (Diamond, Gerde, & Powell, 2008; Ehri,
2000; Molfese et al., 2011; Puranik et al., 2011). The sensitivity
of the writing measure to treatment may have been insufﬁcient
because taught- and not-taught letters were included on it. We
speculate that another inﬂuence that weakened treatment effects
on writing may have been that our measure included word writing,
a task likely beyond the ability of preschool children who received
a modest amount of individual letter-writing instruction and practice.
4.3. Relationships among motivation, learning, and instruction
The exploration of relationships among indices of motivation
and learning add to a growing body of research documenting
interplay between motivation and early literacy achievement in
preschool children (e.g. Lepola, Poskiparta, Laakkonen, & Niemi,
2005) and extends this literature by suggesting that instructional
experience may contribute to the interplay. There were reliable,
moderate relationships among letter-speciﬁc and cross-domain
expectancies and values, and early literacy at pretest and posttest.
The magnitude of these correlations is in the higher range of
those reported between motivation and learning in the 15 studies reviewed by Morgan and Fuchs (2007) that included mostly
children older than preschool. In the present study, between 10%
and 25% of the measured variance was accounted for by these
associations. The moderate and reliable relationships, although
not universally present, between motivation and literacy skills are
consistent with other research (e.g., Baroody & Diamond, 2012;
Chapman & Tunmer, 1995) and the idea that these linkages are
emerging in preschool children.
Teaching and learning experiences across a short seven-week
period were associated with some calibration of letter-speciﬁc
perceptions of competence/ability such that it was signiﬁcantly
more related to several measures of early literacy at posttest
than pretest. These ﬁndings suggest that after participation in
instruction speciﬁcally related to letters, preschool children exhibit
letter-speciﬁc expectancies related to their performance earlier
than has been reported in previous research (Valeski & Stipek, 2001;
Wigﬁeld et al., 1997). Children’s pretest views of their letter competence/ability were not related to either pretest or posttest literacy
performance and there was only one positive correlation between
their pretest perceptions of ability across school tasks and posttest
literacy scores. Young children may have initially been unable, not
inclined, or in possession of too little literacy knowledge to accurately gauge their literacy abilities, leading to limited correlation
between pretest expectancies and literacy scores.
There were more positive correlations between interest/desire
and learning both before and after instruction than between com-
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petence/ability and learning at both time points (Table 7, columns
two, four, six, and eight). This pattern is consistent with previous
evidence that young children make use of affective value information before they demonstrate using personal ability information
(Stipek, Recchia, et al., 1992). In addition, after instruction the twoconstruct structure of expectancies and values was represented
clearly in the self-report data.
In summary, preschool children have motivation-related
thoughts that are theoretically and empirically related to literacy competence. These thoughts are cognitively organized into
expectancies and value constructs, consistent with the expectancyvalue theory of motivation. Participation in skill-focused and
explicit instruction may shape these relationships such that competence/ability perceptions speciﬁc to what was taught become
more aligned with actual performance. Interpretation of these patterns of association requires caution because they were based on
correlations and were not found on all measures. We have considered these correlations through the lens of expectancy-value
theory. Other interpretations for the greater number of posttest
correlations and even for the signiﬁcantly greater correlations at
posttest than pretest that were found on letter-speciﬁc perceptions
of competence/ability are possible.
4.4. Limitations
There are measurement challenges in studying motivation
because theories hold that motivation is an internal state shaped
by children’s perceptions. This study is no exception. We took
as a starting point motivation measures used in previous studies
with young children. Although we trained children to use a scale
designed to give concrete representations to their thinking and
affect and all children gave plausible explanations for their selections on training items, reliability for the scales was not strong.
There was some ceiling effect on the measure of desire/interest for
letters, particularly in the integrated mnemonics group (M = 4.45),
limiting the possibility of detecting a treatment effect. Understanding of the relative utility of single-item and multi-item self-report
scales for use with young children would advance the study of early
childhood motivation. Clearly, work is needed to develop motivation self-report scales with strong psychometric properties for use
with young children.
The exploratory and correlational nature of the reported relationships amongst motivation and early literacy skills limits the
extent to which interpretations and conclusions related to children’s motivation can be drawn from them. This caution applies
especially to the changing relationships observed from pretest to
posttest. The presence of other possible factors contributing to
pretest to posttest change such as maturation or better understanding of the motivation task demands must be considered.
While specifying multiple instructional elements for promoting
motivation and learning strengthened the theoretical justiﬁcation
for instructional design, they present challenges for interpretation.
It is not possible to identify clearly how individual instructional
routines (paired associate learning, isolating initial phonemes
in words, writing) inﬂuenced learning. Similarly, it is not possible to identify how meaningfulness, interest, imagery value,
and imagination individually inﬂuenced motivation and learning.
Meaningfulness, interest, and imagery value are highly correlated
(Reynolds & Paivio, 1968), creating further challenges for theoretical and empirical distinctions among them. Measurement of
association and imagery processing abilities, and children’s valuing and thoughts about the instructional materials may have helped
elucidate why integrated mnemonics and imaginary stories were
superior.
The sample was limited to children from middle-income families precluding generalization to children from lower-income

families who are among the most vulnerable for experiencing
literacy-learning challenges (Harris, Robinson, Chang, & Burns,
2007) although few differences in motivation between young
children from lower- and middle-class families have been found
(Howse, Lange, Farran, & Boyles, 2003; Stipek & Ryan, 1997).
The low to very low initial levels of alphabet knowledge mitigates this concern to some degree. We selected children from this
demographic to increase the likelihood of being able to develop
language-based self-report scales with sufﬁcient reliability for
investigating motivation and yet our measures had just acceptable
reliability and we did not detect treatment effects on motivation.
The sample size was small increasing the risks of unstable estimates
of effects, increased error, and limitations in detecting reliable
effects.
4.5. Educational implications
A general implication of the ﬁnding that small differences in
explicit instruction strongly inﬂuenced literacy learning is that
attention to the details of instructional routines within preschool
curricula for teaching letter sounds and related skills is important.
Small-scale, experimental studies with tightly controlled instructional variables are useful for detecting these details. In addition,
one consideration in selection of preschool curriculum materials
should be whether letter sound teaching materials contain integrated mnemonics and engaging stories with exemplars of words
containing target letter sounds. Preschool teachers can be encouraged to teach explicitly letter sounds using integrated mnemonics
and to embed target letter sounds within words in interesting and
imaginative stories with anticipation of positive motivation and
learning outcomes for children. The practical signiﬁcance of the
ﬁndings is enhanced by the availability of the Letterland materials
used in this study for classroom use and the fact that the instruction
was effective in group settings of 18–20 children. The growing relationship between perceptions of letter-speciﬁc competence/ability
and early literacy learning suggests the potential importance of
early response to preschool children experiencing early difﬁculty
in literacy learning for possible prevention of motivational decline.
The correlational nature of this exploratory ﬁnding recommends
restraint in the conﬁdence ascribed to this possibility.
4.6. Future research
The fact that treatment effects on motivation were not detected
prompts us to comment on how our exploration of designing
instruction to promote motivation and learning may contribute
to future research, beyond the issues noted in the limitations. We
suggest that the absence of treatment effects on motivation points
to the need for a comprehensive and treatment-focused approach
to measuring motivation. More treatment sensitive probes in the
self-reports coupled with observations of children’s behaviors that
mediate motivation and achievement such as demonstration of
positive affect and persistence during instruction, and a task in
which children were asked to choose treatment-speciﬁc or other
materials in a forced-choice setting would have been a strong
approach. These sources of evidence would need to be carefully triangulated such that the child self-reports, which are the most direct
assessment of motivation, have a prominent role. Such an approach
may be especially needed with samples of children such as dual language learners or children from low-income families who may not
possess the English language skills to respond meaningfully to the
type of probes used in this study. The clear evidence for the superiority of integrated mnemonics for learning letter sounds, evidence
of some generalization of this learning, and the methodological
and substantive insights gained with respect to the possibility of
designing instruction to enhance motivation encourage additional
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experimental research to discover ways in which both motivation
and learning of early literacy skills may be promoted in instruction.
Appendix A. Questions for the Self-perceptions of Ability
and Interest/Desire for Learning Tasks Scales
Self- perceptions of ability scale:
1.
2.
3.
4.

How good are you at drawing and art?
How good are you with numbers?
How good are you with alphabet letters?
How good are you at reading?
Interest/desire for alphabet and other learning tasks scale:

1. How much would you like to do something with numbers when
I come back?
2. How much would you like to do something with drawing and
art when I come back?
3. How much would you like to do something with letters when I
come back?
4. How much would you like to clean up the classroom when I come
back?
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