
 

 

 

 

 

 

 

 

 

Copyright 

by 

Tamara Caryl Fink 

2011 

 

 



The Thesis Committee for Tamara Caryl Fink 
Certifies that this is the approved version of the following thesis : 

 
 

The Effects of Morphological Awareness Training on Reading: A 
Systematic Review 

 
 
 
 
 
 

 

 

APPROVED BY 
SUPERVISING COMMITTEE: 

 

 

 
Li Sheng 

Lisa Bedore 

 

Supervisor: 



 
The Effects of Morphological Awareness Training on Reading: A 

Systematic Review 

 

 

by 

Tamara Caryl Fink, B.A. 

 

 

Thesis 

Presented to the Faculty of the Graduate School of  

The University of Texas at Austin 

in Partial Fulfillment  

of the Requirements 

for the Degree of  

 

Master of Arts 

 

 

The University of Texas at Austin 
May 2011 

 

 



 iv 

Acknowledgements 

 

I would like to acknowledge and thank Dr. Li Sheng for all the help and support 

she has given me during my graduate career. She has been a great professor and mentor 

throughout this entire process.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

May 2011 



 v 

Abstract 

 

The Effects of Morphological Awareness Training on Reading: A 
Systematic Review 

 

 

 

 

Tamara Caryl Fink, M.A.  

The University of Texas at Austin, 2011 

 

Supervisor:  Li Sheng 

The results of 17 peer-reviewed studies utilizing morphological intervention were 

evaluated and compared in this meta-analysis. Participants included children from 

preschool to ninth-grade studying deep alphabetic, shallow alphabetic, or logographic 

(i.e., Chinese) orthographies. Cohen’s d was calculated to examine the effects of training 

on reading outcomes. Effects were analyzed according to child factors (ability level and 

age), intervention factors (agent, duration, frequency, setting, and group size), and 

orthographic factors. Additionally, effects were analyzed according to linguistic level 

(morphological, phonological, lexical, and supralexical) as well as group (experimental 

treatment group versus control group; experimental treatment group versus alternative 

treatment group) for the ability level, age, and orthography comparisons. Results indicate 

that (a) morphological training generally benefits students regardless of ability level and 

age; however, effectiveness varies per linguistic level, (b) with proper training and 
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scaffolding, a variety of instructors can effectively implement morphological 

intervention, (c) the push-in school setting is generally the most effective setting, 

although gains were seen across all settings, (d) treatment was most effective when 

offered to individuals or large groups, (e) morphological intervention yield the greatest 

gains when lasting longer than one month, (f) it is effective for all types of orthographies. 
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INTRODUCTION 

 To date, many empirical studies have explored the relationship between 

morphological awareness and reading, providing correlational evidence that 

morphological awareness positively affects reading proficiency (e.g., Carlisle, 1995; 

Carlisle, 2003; Singson, Mahoney, Mann, 2000). More recently, experimental studies 

providing causal evidence of this relationship have begun to emerge (e.g., Bowers & 

Kirby, 2010; Casalis & Cole!, 2009; Kirk & Gillon, 2009). The emergence of 

intervention studies targeting training in morphological awareness is especially important 

for the educator and clinician. The purpose of this study will be to provide the clinician 

with a cursory background in morphology, the development of morphological awareness 

in children, and the implications morphological awareness hold for literacy development. 

Furthermore, this article will discuss the results of a meta-analysis that investigated the 

effects of seventeen intervention studies that targeted morphological awareness. The 

results of this meta-analysis will provide information that may be potentially helpful for 

the clinician making evidence-based decisions in regards to morphological training. The 

effects of morphological training on literacy will be explored across eight characteristics: 

client age, the presence or absence of learning disability, the interventionist conducting 

the training, length and frequency of intervention, group size, and intervention setting. As 

this meta-analysis involves studies targeting languages of differing orthographies, the 

characteristic of orthography will also be investigated.  
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BACKGROUND 

WHAT IS A MORPHEME 

 A morpheme is the smallest linguistic unit of language that still contains meaning. 

It represents the arbitrary union of phonology (i.e., sound) and semantics (i.e., meaning). 

Morphemes themselves may be mono- or poly-syllabic, or may be as small as consisting 

of a single sound. Morphemes combine in rule-governed ways to create larger linguistic 

units.  

There are two classes of morphemes: free and bound. Free morphemes may be 

words themselves, and can stand-alone (e.g., clear). Bound morphemes may not stand-

alone and must combine with other morphemes to form words (e.g., ad-, -ful, -ion). They 

are also known as affixes. The most common types of bound morphemes cross-

linguistically are prefixes and suffixes. Prefixes, as their name suggests, precede the base 

morpheme (e.g., unclear), whereas suffixes follow other morphemes (e.g., plentiful). 

Many languages have both prefixes and suffixes, but they differ as to how these units 

may combine to form words. Some languages utilize infixes, which are inserted into 

other morphemes. Bontoc is a language of the Philippines that commonly utilizes infixes. 

Although relatively uncommon in English, infixes are used productively, especially in the 

case of interjections (e.g., bloody in British-English: abso-bloody-lutely). Circumfixes are 

another type of bound morpheme that attach to the base both initially and finally. The 

past participle of regular verbs found in German is an example of such a morpheme (e.g., 
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ge-schmeck-t, “tasted”) (Fromkin, Rodman, Hyams, 2007).  Words that contain both a 

base and an affix are considered to be morphologically complex. 

Bound morphemes also differ in their function, and can be either derivational or 

inflectional. Derivational morphemes are types of bound morphemes that, when added to 

a base, create a word with a new meaning. They often change the class of a word. For 

example, when adding the suffix –ize to the noun base “plural”, we change the class of 

the word from noun to verb. Similarly, when adding the suffix –able to the verb “read”, 

we create an adjective. Derivational morphemes don’t always change the class of a word, 

as in the examples undo (verb to verb) and friendship (noun to noun). Inflectional 

morphemes serve a strictly grammatical purpose. When added to a base, they may mark 

properties like number (e.g., horses), tense (e.g., jumped), and gender, among other 

things. They do not change the syntactic category of the word, but do serve to add 

semantic content to the word. In English, there are eight bound inflectional affixes. 

English utilizes very few inflectional morphemes in comparison to other languages, such 

as Romance languages (Fromkin, Rodman, Hyams, 2007). 

As morphemes are simultaneously orthographic, phonological, semantic, and 

syntactic units (Carlisle, 2003; Mahony, Singson, Mann, 2000), they require processing at 

many linguistic levels (e.g., orthographic, phonologic, semantic, and syntactic). During 

processing of an unfamiliar word, each of these levels may be tapped when trying to 

figure out both the word’s sound and meaning (Carlisle, 2003).  
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DEVELOPMENT OF MORPHOLOGY 

INFLECTIONAL MORPHOLOGY 

 Awareness of inflectional morphology begins to develop early in childhood. 

Preschool children begin to understand that particular recurrent phonological elements 

contain both semantic value and play a syntactic role in language. This is true for both 

inflectional and derivational morphemes. The more children hear these phonological 

elements, the more they are able to develop and solidify this understanding 

(MacWhinney, 1978).  

 As early as preschool, children demonstrate awareness of many inflectional 

morphemes. In Berko’s (1958) study, English-speaking children ages 5;5 to 7-years 

demonstrated awareness of and the ability to productively use the inflectional morphemes 

that mark the plural and regular past tense in pseudo-word tasks, as well as the third 

person singular, possessive, and present progressive morphemes. The study also found 

that by early elementary school, children have acquired and use most inflectional 

morphemes. Kuo and Anderson (2006) noted that the results of Berko’s (1958) study 

have been replicated in other languages using alphabetic scripts, suggesting that, at least 

for alphabetic languages, inflectional morphology is acquired at an early age.  

 Despite an emerging awareness of inflectional morphology, children may 

continue to make errors of omission into the early elementary years. Errors in inflectional 

morphology seem to resolve in the middle elementary years. In a study of English-

speaking children conducted by Matthews and Theakston (2006), errors of omission of 

the plural –s were observed up until the age of seven-years. Most of the errors seen 
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involved marking sibilant nouns (e.g., dresses), but errors were also seen on regular 

nouns. The study also found that children inflected regular verbs significantly more often 

than irregular d/t verbs (e.g., eat!ate) at the ages of four-, five-, and seven-years, and 

more often than irregular non-d/t verbs (e.g., see! saw) verbs at the ages of four- and 

seven-years.  

DERIVATIONAL MORPHOLOGY 

 Acquisition of derivational morphology seems to start later than and persist for 

longer than that of inflectional morphology (Kuo & Anderson, 2006). This may be due to 

the fact that derivational morphology generally involves more complicated distributional, 

syntactic, and relational knowledge than does inflectional morphology (Tyler & Nagy, 

1989). Distributional knowledge involves having an understanding of how the syntactic 

category of a word’s base affects the way derivational affixes may attach. Syntactic 

knowledge involves understanding how derivational morphemes change a word’s class, 

while relational knowledge involves the ability to recognize the base of a word and 

understand the relationship between the base and its attached affix. In contrast to the 

early acquisition of inflectional morphology, Berko (1958) observed that derivational 

morphology is not used as often as inflectional morphology in the preschool years, as 

evidenced on a novel word formation task. However, knowledge of derivational 

morphology has been observed to develop quickly between the first and fifth grades 

(Anglin, 1993).  
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 Knowledge of derivational morphology begins to emerge in the early elementary 

grades (Anglin, 1993). In the first grade, children seem to have greater awareness of 

derivational morphemes when the words being analyzed are relatively transparent. 

Carlisle (2003) found that first grade children often rely on transparent and common 

word forms to figure out the morphological structure of derived words. Children at this 

age begin to demonstrate knowledge of derivational suffixes, and more so than 

kindergartners, when the base of a word does not undergo phonological shift (e.g., fun! 

funny) (Carlisle & Nomanbhoy, 1993). Carlisle (1995) found that first graders were 

better able to complete derivational and decomposition tasks (e.g., The story is quite 

____, given “humor”; The man has a sense of ____, given “humorous”) than were 

kindergarten students. Thus, it appears a major division exists between the kindergarten 

years and first grade.  

 Morphological awareness has been found to increase with age (Ku & Anderson, 

2003; Singson, Mahoney, & Mann, 2000). In a study by Carlisle (2000), third- and fifth-

grade English speaking students completed decomposition and derivational tasks for both 

transparent and shift words that targeted their awareness of word structure. Carlisle found 

that both fifth and third graders were better at decomposing words than deriving them, 

and that they were more accurate at tasks that utilized words with transparent 

morphology than words with phonological and orthographic shifts. Mahony, Singson, 

and Mann (2000) observed that morphological awareness improved with each grade 

level. In their study, English-speaking children in grades three through six were given 

tasks that required them to distinguish word pairs that were derivationally related from 
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foil pairs that were similar in orthography. Awareness of relationships improved with 

each grade level, and it was found that morphological awareness in combination with 

vocabulary and phonological awareness contributed to decoding skill.  

 Incremental growth in morphological awareness has also been observed in non-

alphabetic languages. Ku and Anderson (2003) investigated the growth of derivational 

awareness in Chinese and English speaking children in the second-, fourth-, and sixth-

grades. Tasks included judging semantic similarity, discriminating word parts having 

same or different meanings, selecting the best interpretations of low-frequency 

derivatives and compounds composed of high-frequency parts, and judging the well-

formedness of novel derivatives and compounds. Both English- and Chinese-speaking 

children improved on each task with each grade level. 

COMPOUNDING 

 Awareness of compound morphology seems to develop relatively early (Kuo & 

Anderson, 2006). A study by Clark, Gelman, and Lange (1985) found that by the age of 

2;6, children are able to interpret new compounds as having the compound head in the 

second position, and the modifier noun in the first position. Children in this study were 

also able to use novel compounds (e.g., pencil-house) to subcategorize objects. Children 

in preschool, kindergarten, and first-grade have also been observed to demonstrate 

awareness of compound morphology (Berko, 1958). Children in the elementary grades 

also demonstrate awareness of compounds. In the Ku and Anderson (2003) study 
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mentioned above, English- and Chinese-speaking second-, fourth-, and sixth-grade 

students’ awareness of compound morphology increased with grade level.  

MORPHOLOGICAL AWARENESS AND LITERACY 

 Many empirical studies have reported that morphological awareness is positively 

related to reading development and can account for variation in reading ability beyond 

phonological awareness, intelligence, vocabulary, and reading level in alphabetic (e.g., 

Carlisle & Nomanbhoy, 1993; Nunes, Bryant, & Bindman, 2006; Plaza, 2003; Singson, 

et al., 2000) and non-alphabetic orthographies (e.g., Li, Anderson, Nagy, Zhang, 2002; 

McBride-Chang, Shu, Zhou, Wat, and Wagner, 2003; McBride-Chang et al., 2005). 

Carlisle (1995) found the morphological awareness of English monolingual 

kindergartners predicts reading achievement in second-grade. Two studies conducted in 

French (Plaza, 2003; Plaza & Cohen, 2003) found that morphological awareness in the 

first- and second-grades accounted for unique variance in reading ability after 

phonological awareness was controlled for.  

It is important to note that the relationship between morphological awareness and 

reading is not unidirectional. In English, orthographic experience and knowledge may 

influence morphological awareness. Nunes et al. (2006) observed that the grammatical 

knowledge of English-speaking second-, third-, and fourth-graders improved with each 

grade as evidenced by spelling tasks. The children were administered tasks that included 

reading words and sentences, morphological awareness tasks involving word analogies, 

and sentence analogy tasks involving verb tenses. The ability to spell the regular verb 
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inflectional morpheme predicted performance in morphological awareness tasks two 

years later. Similarly, consistency of spelling morphemes uniquely predicted students’ 

ability to use a word’s morphemic structure to create a definition. Thus, learning to spell 

and read seems to influence morphological awareness in the early grades.  

The bi-directional relationship between morphological awareness and reading 

development isn’t unique to alphabetic languages. McBride-Chang et al. (2003) found 

that, after controlling for vocabulary knowledge, age, and phonological awareness, 

morphological awareness accounted for significant variance in Chinese-speaking 

children’s character reading in both kindergarten and second-grades. In comparison to 

alphabetic languages such as English, morphological awareness seems to play a larger 

role in literacy acquisition than does phonological awareness (Li, Anderson, Nagy, 

Zhang, 2002; McBride-Chang et al., 2005). This difference is due to the unique structure 

of both spoken and written Chinese. In Chinese, the vast number of homophones makes 

morphological awareness take precedence over phonological awareness for reading and 

writing (Wu et al., 2009). Morphological awareness, thus, plays an important role in 

literacy development regardless of the target orthography; however, its influence varies 

per language and orthography. 

THE CURRENT STUDY  

 This systematic review synthesizes the current research available on the effects of 

morphological training on literacy development. The meta-analysis includes studies 

conducted in English (e.g., Abbott & Berninger, 1999; Baumann et al., 2002; Baumann et 
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al., 2003; Berninger et al., 2008; Bowers & Kirby, 2010; Hurry et al., 2005; Kirk & 

Gillon, 2009; Nunes, Bryant, Olsson, 2003; Robinson & Hesse, 1981; Vadasy, Sanders, 

Peyton, 2006; Zhang et al., 2010), French (e.g., Casalis & Cole, 2009), Norwegian (e.g., 

Lyster, 2002), Hebrew (e.g., Ravid & Geiger, 2009), German (e.g., Weiss et al., 2010), 

and Chinese (e.g., Chow et al., 2008; Wu et al., 2009; Zhang et al., 2010). It also includes 

studies with participants with below-average language, reading, or spelling abilities (e.g., 

Abbott & Berninger, 1999; Berninger et al., 2008; Kirk & Gillon, 2009; Vadasy, Sanders, 

Peyton, 2006) and undifferentiated abilities (e.g., Baumann et al., 2002; Baumann et al., 

2003; Bowers & Kirby, 2010; Casalis & Cole, 2009; Chow et al., 2008; Hurry et al., 

2005; Lyster, 2002; Nunes, Bryant, Olsson, 2003; Ravid & Geiger, 2009; Weiss et al., 

2010; Wu et al., 2009; Zhang et al., 2010). Participants also differ in age, ranging from 

preschool and kindergarten (e.g., Chow et al., 2008; Lyster, 2002), lower elementary 

(e.g., Casalis & Cole, 2009), and upper elementary (e.g., Robinson & Hesse, 1981).  

 One systematic review on the effects of morphological instruction on literacy was 

identified in the literature search (Bowers, Kirby, & Deacon, 2010). Their study included 

differentiated and undifferentiated participants ranging from preschool to eighth-grade 

who studied alphabetic languages. Their analysis found morphological training yielded 

the largest effects at the sublexical level and that training produced greater effects for less 

able readers than undifferentiated readers. They observed that morphological training was 

at least as effective for children in the lower elementary grades as in the upper elementary 

grades. Finally, they observed that morphological training was generally more effective 

than a form of alternative treatment.  
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 The current study expands upon the findings of Bowers et al. (2010) by evaluating 

the influence of additional factors pertaining to the intervention (i.e., frequency, duration, 

interventionist, setting, and group size). These factors are of particular interest to the 

clinicians when planning therapy. The current study also uses more stringent inclusionary 

criteria and includes a slightly different set of intervention studies. Furthermore, we 

included studies of non-alphabetic orthographies, specifically Chinese, to expand upon 

Bowers et al.’s (2010) analysis. Including the Chinese intervention studies will provide a 

wider representation of the current research and shed light on the cross-linguistic 

variability of morphological intervention. In sum, the current study is expected to 

contribute new information to the growing body of literature surrounding morphological 

awareness and literacy. 

 This systematic review evaluates the current evidence for language and literacy 

gains for children ages preschool through ninth-grade after receiving morphological 

training. The gains made in different linguistic levels (i.e., phonological, morphological, 

lexical, supralexical) will be assessed for the factors of ability, grade level, and 

orthography. Examining the effects of morphological training at various levels on these 

three factors will provide the clinician with information regarding the degree of transfer 

to larger linguistic units (e.g., word and sentence level). Additionally, this analysis will 

compare the effects of morphological training versus alternative treatment (e.g., 

phonological training, study skills) on three factors (e.g., ability, grade level, and 

orthography). This comparison, coupled with the division by linguistic layer, will provide 

specific evidence of the effectiveness of morphological training as compared to an 
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established form of intervention that may target morphological awareness in an implicit 

manner. We posit the following research questions: 

"# $%&!'%()!*+(!(,,(-*./(0())!%,!1%23+%4%5.-64!*26.0.05!.0*(26-*!&.*+!)3(-.,.-!
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=# >%!'.,,(2(0*!.0*(2/(0*.%0!,6-*%2)!?(#5#7!65(0*7!)(**.057!'826*.%07!,2(@8(0-:7!60'!

52%83!).A(B!.0,48(0-(!*+(!(,,(-*./(0())!%,!1%23+%4%5.-64!*26.0.05!%0!2(6'.05<!!

C# $%&!'%()!*+(!(,,(-*./(0())!%,!1%23+%4%5.-64!*26.0.05!/62:!3(2!4605865(!

,6-*%2)7!)8-+!6)!%2*+%5263+:<!

D# $%&!'%!'.,,(2(0*!,6-*%2)!?(#5#7!69.4.*:7!526'(!4(/(47!60'!%2*+%5263+:B!.0*(26-*!

&.*+!'.,,(2(0*!4(/(4)!%,!4.058.)*.-!%8*-%1(!1(6)82()<!

E# F.0644:7!'%()!1%23+%4%5.-64!*26.0.05!:.(4'!52(6*(2!56.0)!.0!2(6'.05!*+60!)%1(!

,%21!%,!64*(206*./(!*2(6*1(0*!?GHB!,%2!-(2*6.0!,6-*%2)!?(#5#7!69.4.*:7!526'(!

4(/(47!60'!%2*+%5263+:B<!!

 



 13 

METHOD 

DATABASE 

 Appropriate studies were identified through an electronic literature search using 

the database EBSCO Research Databases, under which Academic Search Complete, 

ERIC, and PsycINFO were selected. The terms morpholog*, morphem*, interven*, 

read*, and instruct* were used to search the databases. Initially, over 1,100 abstracts 

were identified for possible inclusion in this analysis. Searching of the databases occurred 

between August and October, 2011. Studies had to meet the following criteria to be 

included in the meta-analysis: 

1. The article is published in English in a peer-reviewed journal. 

2. The participants are children in preschool, elementary, middle or high school. 

3. The intervention involves an identifiable morphological training component, 

such as the teaching of affixes, morphological awareness training, compounds, 

roots and bases, inflectional or derivational morphology. The intervention may 

focus solely on morphological training, or be combined with another training 

(e.g., phonological).  

4. The intervention may focus on oral or written language, or both. 

5. The study must include some type of post-treatment reading measure and report 

statistics amenable to effect size calculations (e.g., means, standard deviations or 

standard errors). 
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6. The study must have utilized a comparison group to the experimental group, be 

it an experimental control (C) and/or a group receiving alternative treatment (AT).  

Seventeen studies identified as conforming to these criteria were included in this 

analysis.  

EVALUATING THE STUDIES 

The identified studies were appraised using a 3-point rating scale (adapted from 

Thomason, Gorman, & Summers, 2007; and Fey et al., 2010) to determine the quality of 

the studies. The studies were rated independently by both authors on the following eight 

attributes: randomization, pre-treatment group similarity, blinding, reliable outcome 

measures, statistical significance, precision/effect sizes, attrition, and treatment fidelity. 

The first author rated all 17 studies. The second author rated three of the studies. Table N 

provides the ratings for each study. Inter-rater reliability for quality was 92%. All 

differences were resolved through discussion.  

Additionally, the studies were classified according to study characteristics in 

order to enable comparison across different variables. The first author classified all 17 

studies and the second author independently classified three of the studies on the 

following eight characteristics: ability level of the participants, grade level of the 

participants, interventionist, intervention duration, frequency of intervention, group size, 

intervention setting, and orthographic differences. Appendix B provides the classification 

codes for each study. Inter-rater reliability for classification was 100%.  
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The participants were coded for ability level and grade level. We first wanted to 

see if the studies differentiated between participants with a language or learning disability 

(LLD) and participants who were typically developing. Next, we wanted to determine if 

there were differences in the severity of LLD. In the end, all participants identified as 

having LLD fell within one to two standard deviations below the norm on standardized 

measures.  No participants were reported as scoring two standard deviations or below on 

standardized measures of language. Grade level was divided into three partitions: 

preschool and kindergarten, first grade to third grade, and fourth grade and above. This 

division reflects stages of preliteracy, learning to read, and reading to learn, respectively 

(Chall, 1983).  

The intervention approach in each study was coded on five dimensions: agent 

(interventionist), duration, frequency, setting of intervention, and group size. 

Interventionists were divided into four types: parents and school community tutors, 

graduate clinicians, schoolteachers, or persons with either a Ph.D. or M.A. CCC-SLP. 

Intervention duration fell into one of three categories: long (six months or more), medium 

(one month to five months-30 days), or short (less than one month). Frequency of 

intervention was coded as dense (three or more times a week), intermediate (once or 

twice a week), or sparse (intervention took place in one single session). The intervention 

settings were divided into four types: the child’s home, within the child’s classroom 

during regular school hours (push-in), outside the child’s classroom during regular school 

hours (pull-out), or a university clinic or research lab. Group size was coded as large, 

small, individual, or combined. A large group consisted of nine or more children (e.g. a 
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class size). A small group consisted of two to eight children, whereas individual involved 

only one child. At times, interventions involved both group and individual sessions. 

These studies were coded as combined.  

Additionally, studies were coded for the type of orthography the intervention 

targeted. Studies were rated as targeting deep alphabetic (e.g., English, French, Hebrew), 

shallow alphabetic (e.g., Norwegian), or non-alphabetic orthographies (e.g., Chinese).  

Finally, intervention outcomes were coded according to linguistic level using 

Bowers et al.’s (2010) system. This system enables one to compare specific gains in 

language and literacy skills on various linguistic levels. Tasks used to assess intervention 

outcomes were categorized as sublexical, lexical, and supralexical, based on the targeted 

level of language processing. Sublexical tasks required participants to analyze a word 

according to its sublexical features. The sublexical tasks were further differentiated as 

either morphological or phonological. If the task required the participant to make a 

decision regarding syllable segmentation, rhyme, pseudo-word reading, or phonological 

awareness, it was coded as being phonological. If the task required the participant to use 

the morphological structure of a word to reach a decision, it was coded as being 

morphological. Tasks such as compound word formation, morphological analogy, and 

root selection or identification constituted morphological tasks. Lexical tasks involved 

language processing that occurred at the lexical level. Vocabulary, spelling, and word-

reading tasks were coded as lexical tasks. Supralexical tasks included tasks that required 

linguistic processing beyond the word level, such as oral and written language 

comprehension tasks, and syntactic awareness tasks.  
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The descriptive statistic used to compare effect sizes was Cohen’s d. Cohen’s d 

was calculated by obtaining the difference between the mean posttest scores of the 

experimental group and of the control group, and dividing it by the pooled standard 

deviation of the two groups. Effect sizes were interpreted using Cohen’s convention 

(1988): an effect size of 0.2 is considered small, an effect size of 0.5 is medium, and an 

effect size of 0.8 is large. The effect size calculator by Lyons (2004) was used for all 

effect size calculations. The reported posttest means and standard deviations of each 

study were used to calculate effect sizes. Adjusted posttest means were used when 

available. When standard deviations were not reported, standard error measures were 

converted to standard deviations. This calculator also accounted for group size 

differences, as it required sample sizes for both groups. Effect sizes for each outcome 

measure were calculated and averaged according to their study characteristics. Effect 

sizes for three study characteristics (i.e., ability level, grade level, and orthography) were 

further analyzed by linguistic level. For these study characteristics we further divided the 

data by comparison group (e.g., experimental versus control; experimental versus 

alternative treatment). Forms of alternative treatment included treatments focusing on 

study skills (Abbott & Berninger, 1999), contextual analysis (Baumann et al., 2002; 

Baumann et al., 2003), dialogic reading (Chow et al., 2008), spelling (Berninger et al., 

2008), phonological awareness training (Casalis & Cole, 2009; Lyster, 2002; Nunes et 

al., 2003), and vocabulary (Baumann et al., 2003). Alternative treatments did not 

explicitly teach morphological awareness.  
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RESULTS 

 Critical appraisal rating scores are presented in Appendix A. Of the 17 studies, 

one (Berninger et al., 2008) met all 8 criteria for evidence-based research, and 6 others 

scored 15 out of a total of 16. Four of the 6 studies (Baumann et al., 2003; Kirk & Gillon, 

2009; Vasady et al., 2006; Zhang et al., 2010) did not provide information about blinding 

procedures and the other two (Bowers & Kirby, 2010; Chow et al., 2008;) did not discuss 

steps taken to ensure treatment fidelity. Two studies earned a score of 14 (Baumann et al., 

2002; Wu et al., 2009). Baumann et al. (2002) did not specify the effect size of their 

intervention but satisfied all the other criteria. Wu et al. (2009) did not mention 

randomization and blinding procedures. Four studies earned a score of 12 (Abbot & 

Berninger, 1999: Casalis & Colé, 2009; Lyster, 2002; Weiss et al., 2009). Abbot and 

Berninger (1999) and Casalis and Colé (2009) were both missing blinding procedures and 

effect sizes. Lyster (2002) was missing effect sizes and was unclear regarding blinding 

and treatment fidelity. Weiss et al. (2010) was unclear on randomization, baseline 

equivalence, attrition, and treatment fidelity. Nunes et al. (2003) did not use randomized 

samples and did not provide effect sizes; they were also unclear on treatment fidelity, 

resulting in a score of 11. The remaining three studies (Hurry et al., 2005; Ravid & 

Geiger, 2009; Robinson & Hesse, 1981) were inadequate and/or unclear on 4 or more 

criteria.  
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CHILD FACTORS 

ABILITY LEVEL EFFECTS  

The results for less able children versus undifferentiated children per linguistic 

level are reported in Table 1. Less able children are defined as children who scored 

between 1 and 2 standard deviations below the mean on a standardized language 

measure. Effect sizes for less able children came from six studies (Abbot & Berninger, 

1999; Berninger, et al., 2008; Kirk & Gillon, 2009; Robinson & Hesse, 1981; Vadasy, et 

al., 2006). Effect sizes for undifferentiated children came from 11 studies (e.g., Baumann 

et al., 2002; Baumann et al., 2003; Bowers et al., 2010; Casalis & Cole, 2009; Chow et 

al., 2008; Hurry et al., 2005; Lyster, 2002; Nunes et al., 2003; Weiss et al., 2010; Wu et 

al., 2009; Zhang et al., 2010).  

Only a handful of studies compared morphological intervention to a control 

condition at the sublexical and supralexical levels for less able children. These studies 

provided preliminary evidence for a facilitative effect of morphological intervention on 

supralexical outcomes (d=.37, CI=.29-.46) but a negative effect of this type of 

intervention on phonological outcomes (d=-.43, CI=-.69--.17). Intervention also yielded 

positive effect on morphological measures (d=1.54, CI=-.92-4.00), but this result was 

undermined by the large CI range and negative CI value. In addition, there was reliable 

evidence (based on 18 different effects) for a small effect of morphological intervention 

relative to a control condition on lexical level outcomes (d=.30, CI=.18-.42). Even fewer 

effect sizes were available to examine the efficacy of morphological intervention relative 

to alternative treatments for less able children. These comparisons provided preliminary 
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but converging evidence of a facilitative effect of morphological intervention on lexical 

outcome measures (d=.73, CI=.65-.81) for less able children. 

For undifferentiated students, morphological intervention was at an advantage 

over the control condition, with medium effects for morphological (d=.58, CI=.44-.72) 

and supralexical (d=.60, CI=.30-.90) outcome measures, and small effects for 

phonological (d=.18, CI=.17-.19) and lexical (d=.21, CI=.17-.25) outcome measures. On 

the other hand, the E vs. AT comparisons were associated with fewer effects, larger CI, 

and many negative values for the lower CI boundary, providing little evidence of an 

advantage of the experimental condition over the alternative treatment condition.  

The small number of available effects for the less able children and the negative 

CI values made it difficult to reliably compare intervention effects between the two 

ability groups for several linguistic measures (morphological: both E vs. C and E vs. AT; 

phonological and supralexical: E vs. AT). Nevertheless, the less able children appeared to 

have made greater gains at the lexical level for both the E vs. C and E vs. AT 

comparisons than the undifferentiated children, whereas the undifferentiated students 

appeared to have made greater gains at the phonological and supralexical levels than the 

less able children when the experimental condition was pitted against the control 

condition.  

GRADE LEVEL EFFECTS 

 The results for participant age are listed in Table 2. Effect sizes for students fourth 

grade and older were drawn from 11 studies (Abbott & Berninger, 1999; Baumann et al., 
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2002; Baumann et al., 2003; Berninger et al., 2008; Bowers & Kirby, 2010; Hurry et al., 

2005; Kirk & Gillon, 2009; Ravid & Geiger, 2009; Robinson & Hesse, 1981; Weiss et 

al., 2010; Zhang et al., 2010). Effect sizes for students in grades first through third came 

from four studies (Hurry et al., 2005; Nunes et al., 2003; Vadasy et al., 2006; Wu et al., 

2009). Three studies utilized participants in kindergarten or pre-kindergarten (Casalis & 

Cole, 2009; Chow, et al., 2008; Lyster, et al., 2002). Overall, there were many more 

effects available for the oldest student group (n=130) than the two younger groups (n=42 

and 34 respectively). Also, the lower bound CI value in the youngest group was negative 

or zero for all but the lexical level. Hence, the small to medium averaged effect sizes in 

this group should be interpreted with caution.  

 Averaged effect sizes for morphological tasks increased with an increase in grade 

level. Whereas training for students in pre-kindergarten and kindergarten yielded only 

small effects (E vs. C: d=.41, CI=-.08-.90; E vs. AT: d=.10, CI=-.24-.44), training yielded 

medium effects for students in first grade through third grade (E vs. C: d=.61, CI=.44-.78; 

E vs. AT: unavailable), and large effects for grades four and above (E vs. C: d=.98, 

CI=.55-1.41; E vs. AT: d=.99, CI=.75-1.23). At the phonological level, no consistent 

pattern emerged due to the small number of available effects, large CI range, and 

negative CI values. At the lexical level, the averaged effects were comparable across the 

three groups and fell in the negligible to small range. Finally, effects for supralexical 

tasks for students in fourth grade and above were small (d=.31, CI=-.01-.41) in 

comparison to the medium effects seen for students in grades one through three (d=.55, 

CI=.43-.67) and pre-kindergarten and kindergarten (d=.57, CI=-.17-1.31) groups in the E 
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versus C comparisons. On the other hand, effect sizes for the E versus AT comparisons 

showed the opposite pattern with prekindergarten and kindergarten demonstrating a 

smaller effect (d=.3; CI= -0.33-0.39) than fourth graders and above (d=.45, CI=.10-.80). 

Effect sizes for children in first through third grades at the supralexical level cannot be 

calculated as data at this level were unavailable.  

INTERVENTION FACTORS 

INTERVENTIONIST 

 The results for interventionist are listed in Table 3. Researchers were the 

interventionists in eight of the studies (Abbott & Berninger, 1999; Baumann et al., 2002; 

Berninger et al., 2008; Bowers & Kirby, 2010; Kirk & Gillon, 2009; Nunes et al., 2003; 

Ravid & Geiger, 2009; Zhang et al., 2010). Nine studies used classroom teachers as the 

interventionists (e.g., Baumann et al., 2002; Baumann et al., 2003; Berninger et al., 2008; 

Casalis & Cole, 2009; Hurry et al., 2005; Lyster, 2002; Robinson & Hesse, 1981; Weiss 

et al., 2010; Wu et al., 2009). Only two studies used graduate clinicians as the 

interventionists (Abbott & Berninger, 1999; Baumann et al., 2002), and in two studies 

parents were the interventionists (Chow, et al., 2008; Vadasy, et al., 2006). The effects 

did not seem to favor a particular interventionist. Researchers, teachers, graduate 

clinicians, and parents all seemed to be similarly effective with respective effect sizes of 

.38, .42, .34, and .39. These averaged effect sizes all fall above the small effect 

benchmark (0.2), but below the medium effect benchmark (0.5). The results should be 
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interpreted with caution, however, as far fewer studies utilized parents or graduate 

clinicians than researchers and classroom teachers as the interventionist.  

SETTING AND GROUP SIZE 

 Table 4 lists the averaged effect sizes for various intervention settings. Only the 

Chow et al. (2008) study utilized the child’s home as the place of intervention. Eleven 

studies involved treatment sessions that occurred at the participants’ schools during 

school hours.  Of the eleven studies, two (Casalis & Cole, 2009; Kirk & Gillon, 2009) 

took place in the pull-out setting, whereas the other nine studies occurred within the 

participants’ regular classrooms (e.g., Baumann et al., 2002; Baumann et al., 2003; 

Bowers & Kirby, 2010; Hurry et al., 2005; Lyster, 2002; Ravid & Geiger, 2009; Vadasy 

et al., 2006; Wu et al., 2009; Zhang et al., 2010). Three studies (Abbott & Berninger, 

1999; Berninger, 2008; Weiss et al., 2010) took place at university clinics. Averaged 

effect sizes were small for the home setting (.22) and the clinical setting (.19). Effect 

sizes were higher for the school settings, with both push-in (.46) and pull-out (.41) 

settings nearing the medium effect benchmark. It appears that morphological training can 

be equally effective in both push-in and pull-out school settings, and the school settings 

were more effective than the home and university clinical settings. However, because the 

home served as the intervention setting in only one study, the results for this section 

should be interpreted with caution 

 The results for group size are listed in Table 5. Two studies (Kirk & Gillon, 2009; 

Weiss et al., 2010) involved a mixed group consisting of individual treatment and group 
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treatment components. Ten studies (Baumann et al., 2002; Baumann et al., 2003; 

Berninger et al., 2008; Bowers & Kirby, 2010; Hurry et al., 2005; Lyster, 2002; Ravid & 

Geiger, 2009; Robinson & Hesse, 1981; Wu et al., 2009; Zhang et al., 2010) involved 

large groups of nine children or more, and two studies (Casalis & Cole, 2009; Nunes, 

Bryant, Olsson, 2003) used small groups of two to eight students. Three studies focused 

on individual treatment (Abbott & Berninger, 1999; Casalis & Cole, 2009; Vadasy et al., 

2006). Medium averaged effect sizes were found for both large groups and individual 

treatment (.50 and .57, respectively), with individual treatment being slightly higher. 

Small group treatment yielded a smaller but still sizable averaged effect (.41), and 

combined (group + individual) treatment appeared to be at no advantage over alternative 

treatments or non-treatment control (.01). The results suggest that intervention with a 

morphological training component can yield medium effects for both large groups of 

students (such as the classroom) and the individual client.  

DURATION AND FREQUENCY  

The data that answers our fifth research question is presented in Table 6. Three 

studies involved interventions with durations of six months or more (Kirk & Gillon, 

2009; Robinson & Hesse, 1989; Wu, et al., 2009) with a total of 30 effects. Eleven 

studies involved interventions with durations between one and six months in length 

(Abbott & Berninger, 1999; Baumann et al., 2002; Baumann et al., 2003; Bowers & 

Kirby, 2010; Casalis & Cole, 2009; Chow et al., 2008; Hurry et al., 2005; Lyster, 2002; 

Nunes et al., 2003; Ravid & Geiger, 2009; Vadasy et al., 2006) with a total of 108 effects. 
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Three studies involved interventions with durations of less than one month (Berninger, 

2008; Weiss, 2010; Zhang, et al., 2010) with a sum of 35 effects.  Effects favored 

interventions lasting six months or more in duration with a medium effect size (.61). Both 

interventions lasting less than one month and between one and six months had a small 

effect size of .39.  

 The averaged effect sizes for intervention frequency are also shown in Table 7. 

Effects for treatments with a dense frequency of three times per week or more were taken 

from nine studies (Baumann et al., 2002; Baumann et al., 2003; Berninger et al., 2008; 

Bowers & Kirby, 2010; Hurry et al., 2005; Robinson & Hesse, 1981; Vadasy et al., 2006; 

Wu et al., 2009; Weiss et al., 2010). Seven studies utilized a treatment frequency of once 

or twice a week (e.g., Abbott & Berninger, 1999; Casalis & Cole, 2009; Chow et al., 

2008; Kirk & Gillon, 2009; Lyster, 2002; Nunes et al., 2003; Ravid & Geiger, 2009), and 

one study involved a single treatment session (Zhang, et al., 2010). Effects favored a 

sparse frequency of intervention with a medium averaged effect (.68) over dense and 

average frequencies. Effect sizes were in the small to medium range for both dense and 

average frequencies (.43 and .34, respectively). The results of this section should be 

interpreted with caution, as Zhang, et al.’s (2010) study dealt only with training of 

compound words and had post-treatment measures that specifically targeted gains in 

compound word analogies. Excluding the Zhang et al. study, the results suggest there is 

no advantage of more frequent treatment over less frequent treatment.  
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ORTHOGRAPHIC FACTORS 

 Table 8 lists the averaged effect sizes as organized by orthography, linguistic 

level, and comparison group. Effect sizes for the deep orthography characteristic were 

drawn from 12 studies (Abbott & Berninger, 1999; Baumann et al., 2002; Baumann et al., 

2003; Berninger et al., 2008; Bowers & Kirby, 2010; Hurry et al., 2005; Kirk & Gillon, 

2009; Nunes et al., 2003; Ravid & Geiger, 2009; Robinson & Hesse, 1981; Vadasy et al., 

2006; Zhang et al., 2010). Three studies targeted intervention in shallow orthographies 

(Lyster et al., 2002; Weiss, 2010, Casalis & Cole, 2009), and three studies targeted 

intervention in Chinese, a non-alphabet orthography (Chow et al., 2008; Wu et al., 2009; 

Zhang et al., 2010). Effect sizes across lexical and supralexical tasks in the E versus C 

comparison group were greatest for interventions targeting a non-alphabetic language 

(Chinese). Effect sizes for sublexical phonological (.18) and supralexical (.6) tasks in the 

E versus C comparison were greater for interventions targeting a shallow than a deep 

alphabetic orthography (-.43, .37, respectively). Effect sizes at the morphological level 

were greatest for interventions targeting deep alphabetic orthographies (1.13). Generally, 

effects favored the E versus C comparison group over the E versus AT group, with the 

exception of the phonological tasks for interventions targeting deep alphabetic 

orthographies. The results suggest that morphological training was effective in improving 

reading in all orthographies; however, gains at linguistic levels differed per orthographic 

type.  
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DISCUSSION 

 This systematic review aimed to investigate the effects of morphological training 

on literacy development. We integrated data from seventeen experimental studies and 

compared the effect sizes calculated across child (e.g., ability level, grade level), 

intervention (e.g., agent, setting, duration, frequency, and group size), and language 

factors (e.g., orthography). Additionally, effect sizes were calculated to examine the 

interaction between linguistic level and ability, grade level, and orthography. These 

interactions will be discussed with each relevant factor. Finally, we investigated whether 

morphological training yielded greater gains in reading than some form of alternative 

treatment (AT) for certain factors (e.g., ability, grade level, and orthography).  

Quality of the Evidence 

 All 17 studies in the current meta-analysis were published in peer-reviewed 

journals and a majority of them appeared in the past 10 years. Educators and researchers 

are clearly showing increased interest in morphological training programs to promote 

language and literacy development. Sound intervention decisions must be based on 

evidence from methodologically sound research studies. Whereas the majority of the 17 

studies (i.e., 12 studies) fell into the fair to very good range (12-15) in quality, only one 

study satisfied all 8 quality criteria, and 4 studies were missing many details concerning 

the research design, making it difficult to evaluate the reliability and validity of the study 

results. Specifically, use of blinding appeared to be an area of concern with 3 studies not 

meeting the requirement and 9 studies not specifying the procedures. Similarly, 
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randomization, baseline equivalence, treatment fidelity, and attrition rate were frequently 

omitted from the procedures; however, all of these are critical attributes to ensure a well-

constructed design. Also, many of the studies did not report the clinical significance 

(effect size) of their findings. Finally, areas of strengths included the use of reliable 

outcome measure and reporting statistical significance. In sum, some of the recent studies 

were rigorously designed and provided clear evidence regarding the efficacy of 

morphological treatment programs. Consistent and thorough descriptions of the 

intervention programs need to become the standard fare of future intervention studies.  

CHILD FACTORS 

ABILITY LEVEL EFFECTS 

 Among undifferentiated students, children who received morphological 

intervention make noticeable gains at every linguistic level as compared to children in the 

control condition. However, morphological intervention was not more effective than 

alternative treatments for these children. These findings suggest that students in general 

education classrooms readily react to explicit instruction on morphological analysis of 

word meaning and word spelling and that interventions focusing on morphological 

structures are as effective as those that focus on phonological processing and awareness 

in enhancing linguistic performance. 

 The evidence regarding less able readers is sparse, but there is evidence that 

morphological intervention benefits these children at the lexical level and preliminary 

evidence that it may also provide benefits at the morphological and supralexical levels. In 
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contrast, morphological intervention appeared to have a detrimental effect on 

phonological outcomes for these children.  The current findings indicate that although 

less able readers can potentially benefit from morphological intervention at many 

linguistic levels or even make greater gains than their more able peers on tasks of 

vocabulary, spelling, and word reading, these benefits do not transfer to the phonological 

level. A considerable proportion of school-age students who are less able readers and 

have been diagnosed with LD have dyslexia. The primary deficit for this disorder lies in 

phonological awareness and processing (Bishop & Snowling, 2004). Although 

morphological intervention may supplement phonological treatment (Bowers et al., 

2010), it cannot substitute phonologically based intervention programs. A meta-analysis 

examining the effects of phonological awareness intervention on literacy development 

found an effect of training on reading to be medium (d= .70) (Bus & van Ijzendoorn, 

1999). They observed the difference in effect between undifferentiated and less able 

readers to be insignificant. Intervention programs for less able readers must utilize a 

balanced approach to draw on the students’ strength and simultaneously remediate their 

weakness.  

GRADE LEVEL EFFECTS 

 In general, gains made from morphological training increased with grade level at 

the morphological and lexical levels. However, even the youngest children showed some 

gains at these levels (d ranged from .10 to .41). Comparisons at these two levels were 

based on a relatively large number of effects and were regarded as reliable. A reversed 
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grade level effect was observed at the supralexical level, with the youngest students 

making medium gains (.57) and the oldest students making only small gains (.31). 

Comparisons at the phonological level were considered unreliable given low number of 

outcome measures and very large CI ranges. The results support the view that older 

students are particularly responsive to instruction in morphological structure given their 

prior orthographic knowledge (Adams, 1990). Nevertheless, even the youngest students 

can still benefit from morphological instruction at multiple linguistic levels. Taken 

together, these findings suggest that morphological training can facilitate reading 

outcomes for all grades and that there is no grade level considered “too young” to benefit 

from this type of instruction.  

INTERVENTION FACTORS 

INTERVENTIONIST 

 Averaged effects for researchers, teachers, graduate clinicians, and parents and 

school community members were small and comparable in size (d ranged from .34 to 

.42), suggesting that these interventionists were equally effective in implementing 

intervention that aimed at improving reading skills. That parents and school community 

members can be as effective as researchers, teachers, and clinicians in implementing 

intervention is a finding of practical interest and import. Only two studies utilized parents 

or school community members as interventionists. Chow et al (2008) utilized dialogic 

reading combined with morphological training to target Chinese character recognition. 

Parents participated in a one-hour training session and received live instructions and 
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demonstrations on the use of the teaching material and the integration of dialogic reading 

and morphological training strategies. A question-answer session was also provided. At 

the conclusion of the training, parents were sent home with a set of books to be used with 

their children and guidelines of interaction strategies. During the 12-week program, 

researchers corresponded with parents on a fortnightly basis to ensure parents were 

reading with their children and to answer any questions parents might have. Vadasy et 

al.’s (2006) study contained a heavy focus on phonology and English spelling patterns. 

Their study included third grade students who were taught by school community 

members, most of whom had children attending the same school as the participants. Prior 

to intervention, the tutors participated in a three-hour training seminar led by the 

researchers, in which they were given materials and taught scaffolding and correctional 

techniques. The tutors were provided with scripted lesson materials, and were observed 

weekly by the researchers for fidelity. The tutors were rated highly on both instructional 

and time management. Together these two studies suggest that with appropriate training 

and continuous scaffolding, parents and school community members can play an active 

role in enhancing the reading outcomes of their children. However, it is important to note 

that the CI range for the parent condition was much wider (.18 to .6) and involved fewer 

effects than the other three conditions (CI range: .33 to .51). Clearly, more research is 

needed to provide further evidence for the efficacy of parents as interventionists and to 

generate streamlined training guidelines.  
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SETTING AND GROUP SIZE 

 Results suggest the push-in school setting, in which the interventionist was either 

the classroom teacher or an individual who worked with children in their classrooms, is 

the most effective setting for morphological intervention (CI range: .40 to .52). While 

averaged effects for the pull-out school setting appeared similar, the small number of 

effects and large confidence intervals made the results for that setting less robust. The 

home setting was also effective in producing gains (d= .22; CI range = 0.02—0.42); 

however, only Chow et al.’s (2008) study utilized the home as the intervention setting.  

 The greater effectiveness of the push-in setting than the other settings may be 

attributed to two factors. First, studies utilizing the push-in school setting typically 

involved entire classes and had larger sample sizes than those found in the other 

conditions. For example, two of the studies that took place at university clinics  (Abbott 

& Berninger, 1999; Berninger et al., 2008) included sample sizes of 8 to 11 children. 

Contrastingly, experimental sample sizes in the push-in setting were markedly larger, 

ranging from 38 to 107 participants (i.e., Baumann et al., 2002; Baumann et al., 2003; 

Bowers et al., 2010; Lyster, 2002). Larger sample size may have led to greater stability in 

outcomes. Second, a large portion of the participants in the clinical and pull-out school 

settings were comprised of older, less able students (e.g., Abbott & Berninger, 1999; 

Berninger et al., 2008; Kirk & Gillon, 2009), whereas older students in the push-in 

setting were undifferentiated. Older, less able students show more modest gains from 

morphological training as compared to older, undifferentiated students because they may 

not have a solid phonological basis to build upon. Abbott & Berninger (1999) posited that 
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children in their study might have had underlying weaknesses in phonological skills and 

orthographic knowledge that could have decreased the effectiveness of the targeted 

structural analysis. They suggested a combined approach consisting of both phonological 

and morphological training is necessary for older students with LD. Similarly, in 

Berninger et al.’s (2008) study, students with dyslexia in grades four through six received 

intervention that focused on using morphological skills to spell morphologically complex 

words. Phonological skills were not included as part of the intervention. As phonological 

skills are necessary for morpheme segmentation (Casalis & Cole, 2009), children with a 

deficit in this area may not have the required skills to analyze morphologically complex 

words. More research needs to be done to investigate the effects of morphological 

training on the reading skills of older, less able students. Further research may help 

develop interventions for these students that strike a balance between phonological and 

morphological training that provides optimal gains in literacy. 

Morphological intervention yielded the greatest effect sizes for children receiving 

individual (d=.57; CI range= 0.40—0.74) or large group training (d=.50; CI range= 

0.42—0.58). Small group therapy yielded a small averaged effect (d= .41); however, the 

results less reliable due to the small number of effects and large confidence interval (-

0.03 to 0.79).  

Further examination of the studies indicated that 8 of the 10 studies utilizing large 

groups were also conducted in the push-in school setting (e.g., Baumann et al., 2002; 

Baumann et al., 2003; Bowers et al., 2010; Hurry et al., 2005; Lyster, 2002; Ravid & 

Geiger, 2009; Wu et al., 2009; Zhang et al., 2010) and only two of the 10 studies included 
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less able participants (e.g., Berninger et al., 2008; Robinson & Hesse, 1981). The 

individual treatment comparison consisted of three studies, two of which involved less 

able students (e.g., Abbott & Berninger, 1999; Vadasy et al., 2006).  Although, the 

averaged effect size for the individual comparison contains fewer effects than that of the 

large group comparison (20 and 124, respectively), the CI range is comparable to that of 

the large group comparison. When the setting and group size variables were considered 

simultaneously, the results suggest that less able participants may make considerable 

gains in literacy development when they receive morphological training on an individual 

basis.  

 Mixed group intervention, in which the participants received both individual and 

group treatment, was found to be ineffective. The low average effect is most likely 

attributable to the post-test measures that each study utilized. Kirk & Gillon (2009) 

reported that, following an intervention targeting spelling, students did not improve their 

scores on a standardized post-test possibly because the test included many irregular 

words not covered in the intervention sessions. Participants did make improvements on 

spelling and reading taught words and untaught words that followed practiced patterns. 

Similarly, Weiss et al. (2010) attribute their participants’ lack of improvement to the 

complexity of the post-tests. Whereas secondary school students made gains in spelling 

and reading, younger students did not. The post-tests may have been too complex to 

allow the younger participants to apply the morphological skills they had learned.  
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DURATION AND FREQUENCY 

 Effects ranging from small to medium were observed for all three duration 

conditions. Most studies were within one to six months in duration, rendering this 

comparison with the greatest number of effects (N=108) and the smallest CI range (CI 

range: 0.33—0.45). The other two conditions had smaller number of effects, but the CI 

ranges for both suggest that the outcomes of both short and long durations are reliable. 

However, for the less than one-month duration, averaged effect size was heavily 

influenced by the inclusion of Zhang et al.’s (2010) study, which was conducted with 

learners of Mandarin. When these data are removed, the averaged effect size is reduced to 

0.20 (CI range: 0.05—0.15). This might suggest that for alphabetic orthographies at least, 

morphological intervention must be of a longer duration to result in small gains in 

reading for both undifferentiated and less able readers. Viewed together, the data suggest 

that morphological training is most effective when implemented over periods greater than 

one month, and that students may even continue to make gains in literacy with prolonged 

training.  

 Morphological training seems to yield small improvements in reading skills at 

both a dense and an average frequency. The sparse frequency condition was unique in 

that it included a single study of Mandarin speaking fifth graders learning English as a 

second language (Zhang et al., 2010). Although the study explored cross-language 

transfer effects, for the purpose of this analysis, only within-language outcomes were 

considered. On a specific morphological task (i.e., compounding), training targeting the 

student’s native language yielded large effects (d = .99) in native language reading 
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measures and training targeting the student’s second language yielded small effects (d = 

.36) in second language reading measures assessed four days after intervention. The 

overall medium effect of this condition was driven by the large gains made in L1 

compounding. It is unclear whether these gains can be maintained over a longer period of 

time.  

ORTHOGRAPHIC FACTORS 

The effect of morphological training on reading improvements is influenced by 

the orthography targeted. At the morphological level, large effects were observed for 

deep alphabetic orthographies, and medium effects were observed for both shallow 

alphabetic and Chinese orthographies. At the lexical level, the greatest gains were 

observed in interventions targeting the Chinese orthography, followed by interventions 

targeting both shallow and deep alphabetic orthographies. Number of effects was small 

for each comparison. In Chinese orthography, each character represents a morpheme, 

rendering morphological awareness a stronger predictor of reading skills (Chow et al., 

2008). Furthermore, the Chinese language utilizes few inflectional and derivational 

morphemes, and is instead productive in compound words (Packard, 2000).  Shallow 

alphabetic orthographies, such as Norwegian and German, utilize both inflectional and 

derivational morphemes whose orthographic representations remain relatively consistent 

(Weiss et al., 2010). In alphabetic languages with deep orthographies, root morphemes 

often undergo phonetic shift when a derivational morpheme is added, thus making root 

identification less transparent. The results of this analysis suggest that morphological 
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training can be expected to yield the greatest effects at the lexical level when the target 

language’s morphological structure is readily transparent in its orthographic 

representation.  

Evidence at the phonological level revealed an interesting pattern: namely, 

morphological intervention did not seem to hamper phonological skills in shallow as it 

did in deep alphabetic orthographies. In shallow orthographies, there is a relatively 

regular grapheme-to-phoneme correspondence, thus, phonological skills are developed 

rather quickly. Hagtvet & Lyster (2002) noted that both typical and at risk readers seem 

to learn these grapheme-to-phoneme correspondences easily and rapidly. Therefore, the 

influence of morphological awareness on reading development may be observed at an 

earlier age in shallow orthographies than in deep orthographies. As Lyster’s (2002) study 

demonstrated, morphological training at a young age (pre-school) resulted in reading 

gains beyond those seen in phonological training. In languages with deep orthographies, 

there is a less consistent relationship between the language’s phonological system and its 

orthographic representation. Abbott and Berninger (1999) suggested that their 

participants’ underlying weakness in phonological skills may have decreased the 

effectiveness of morphological training on reading skills. The results suggest 

morphological training may be beneficial to readers of shallow orthographies at an earlier 

stage in reading development than it is for readers of deep orthographies. 

Finally, the results of this analysis offer preliminary evidence that training at the 

morphological level yields improvements at the supralexical level. Despite small number 

of effects, both deep and Chinese orthographies experienced small effect sizes (deep CI 
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range: 0.28—0.46; Chinese CI range: 0.43—0.89) at the supralexical level. The averaged 

effect for shallow orthographies was medium; however, small number of effects 

produced a wide confidence range, which made the results unreliable.  

MORPHOLOGICAL TRAINING VERSUS ALTERNATIVE TREATMENT 

Few studies utilized an alternative treatment, thus, total effects per alternative 

treatment comparison are small, yielding wider CI ranges than are preferable for 

comparisons. Alternative treatment included interventions focusing on study skills 

(Abbott & Berninger, 1999), contextual analysis (Baumann et al., 2002; Baumann et al., 

2003), dialogic reading (Chow et al., 2008), spelling (Berninger et al., 2008), 

phonological awareness training (Casalis and Cole, 2009; Lyster, 2002; Nunes et al., 

2003), and vocabulary (Baumann et al., 2003). For less able readers, it was observed that 

AT yielded greater improvement at the lexical level. This seems to reflect the observation 

made by Abbott and Berninger (1999) in that older, less able readers may initially receive 

greater benefit from phonological training in order to build a solid phonological 

foundation. Not enough data were available for comparisons at the other linguistic levels. 

Contrastingly, for undifferentiated readers, the experimental treatment proved 

consistently more effective than the AT at all linguistic levels.  

In respect to participant age, morphological training was more effective than an 

alternative treatment at the lexical levels for all students. Not enough data were available 

for other comparisons for students, ages first through third grade.   
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 In respect to orthography, morphological training was more effective than an 

alternative treatment at both the morphological and lexical levels for Chinese. Not 

enough data were available for comparisons at other levels. For shallow orthographies, 

morphological training was more effective than alternative treatment at all linguistic 

levels. For deep orthographies, morphological treatment was more effective than an 

alternative treatment at the morphological and lexical levels, and was at least as effective 

as an alternative treatment at the supralexical level. The results of this meta-analysis 

suggest that morphological training is beneficial to reading development across 

orthographies, and offers benefits that alternative forms of treatments may not.  
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CONCLUSION 

This study found that morphological instruction generally benefited reading 

comprehension in all children, regardless of ability level. Improvement was noted for all 

ages. In general, gains made from morphological training increased with grade level at 

the morphological and lexical levels. A reversed grade level effect was observed at the 

supralexical level, with the youngest children making the greatest gains. Small effect 

sizes were found for each interventionist, suggesting that with proper scaffolding and 

ongoing support, parent and school community members can be equally effective at 

implementing morphological training as teachers, researchers, and graduate clinicians. 

While all settings were effective, the push-in school setting was found to be the most 

effective setting. Differences in effectiveness may have resulted from unequal sample 

sizes and the unbalanced distribution of less able versus undifferentiated readers across 

settings. Individual treatment and large group treatment were found to be the most 

effective group sizes. In regards to treatment duration, it was observed that interventions 

lasting longer than one month yielded the greatest benefit. Small gains in reading were 

found for treatments offered at both dense and average frequencies. Clinicians should be 

familiar with and have a strong understanding of the morphological structure of the target 

language and how it relates to its orthographic representation, as orthography influences 

the effectiveness of morphological instruction on reading outcomes at specific linguistic 

levels. Finally, morphological training was observed to be more effective than an 

alternative treatment for undifferentiated readers, whereas alternative treatment was 
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yielded greater effects at the lexical level for less able readers. The effectiveness of 

morphological training as compared to an alternative treatment varied per the target 

orthography; however, morphological treatment was generally found to be more effective 

than an alternative treatment. As research in morphological training continues, 

researchers and clinicians will gain a better understanding of the role morphological 

awareness plays in reading development. The results of this meta-analysis demonstrate 

that training in morphological awareness is a worthwhile investment in developing and 

supporting a client’s literacy skills. 
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Table 1 Ability Level 

 Morphological Phonological Lexical Supralexical 

Comparison 
group E v. C E v. AT E v. C E v. AT E v. C E v. AT E v. C E v. AT 

A. Diagnosed with LD within -1 SD and -2 SD 
Cohen’s d 1.54 -- -0.43 -0.66 0.30 0.73 0.37 0.39 
SD 2.17 -- 0.19 -- 0.26 0.07 0.09 -- 
Number of 
effects 

3 -- 2 1 18 3 4 1 

CI range -0.92—4.0 -- -0.69—-0.17 -- 0.18—0.42 0.65—0.81 0.29—0.46 -- 
B. Undifferentiated group 
Cohen’s d 0.58 0.40 0.18 -0.06 0.21 0.06 0.60 0.02 
SD 0.42 0.65 0.01 0.17 0.13 0.11 0.60 0.29 
Number of 
effects 

34 6 4 2 45 28 9 6 

CI range 0.44—0.72 -0.13—0.93 0.17—0.19 -0.29—0.17 0.17—0.25 0.02—0.10 0.30—0.90 -0.21—0.25 
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 Table 2 Grade Level  

C. Prekindergarten and Kindergarten 
Cohen’s d 0.41 0.10 0.17 -0.06 0.24 0.15 0.57 0.03 
SD 0.56 0.39 0.12 0.17 0.14 0.04 0.85 0.41 
Number of 
effects 

5 5 2 2 5 5 5 5 

CI range -0.80—0.90 -0.24—0.44 0.0—0.34 -0.29—0.17 0.12—0.36 0.12—0.18 -0.17—1.31 -0.33—0.39 

 

 Morphological Phonological Lexical Supralexical 

Comparison 
group E v. C E v. AT E v. C E v. AT E v. C E v. AT E v. C E v. AT 

A.  Fourth grade and older 
Cohen’s d 0.98 0.99 -0.12 0.84 0.30 0.21 0.31 0.45 
SD 1.1 0.41 0.44 2.12 0.30 0.21 0.31 0.45 
Number of 
effects 

25 11 4 3 38 20 2 7 

CI range 0.55—1.41 0.75—1.23 -0.55—3.24 -1.56—3.24 0.20—0.40 0.01—0.41 -0.01—0.63 0.10—0.80 
B.  First through third grade 
Cohen’s d 0.61 -- -- -- 0.26 0.02 0.55 -- 
SD 0.23 -- -- -- 0.20 0.19 0.16 -- 
Number of 
effects 

7 -- -- -- 23 6 6 -- 

CI range 0.44—0.78 -- -- -- 0.18—0.34 -0.13—0.17 0.43—0.67 -- 
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Table 3 Interventionist 
 Researcher/Ph.D. Teacher Graduate Clinician Parent 
Cohen’s d 0.38 0.42 0.34 0.39 
SD 0.21 0.45 0.03 0.40 
Number of effects 106 93 33 14 
CI range 0.34—0.42 0.33—0.51 0.33—0.35 0.18—0.60 
 

Table 4 Intervention Setting 
 Home Push-in school Pull-out school Clinical 
Cohen’s d 0.22 0.46 0.41 0.19 
SD 0.20 0.33 0.77 0.18 
Number of effects 4 118 13 22 
CI of effects 0.20 0.06 0.42 0.08 

CI range 0.02—0.42 0.40—0.52 -0.01—0.83 0.11—0.27 
 

Table 5 Group Size 
 Mixed group (Group + 

Individual) 
Large group (9+) Small group (2 to 8) Individual 

Cohen’s d 0.01 0.50 0.41 0.57 
SD 0.22 0.43 0.47 0.40 
Number of effects 13 124 6 20 
CI of effects 0.12 0.08 0.38 0.17 

CI range -0.11—0.13 0.42—0.58 -0.03—0.79 0.40—0.74 
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Table 6 Intervention Duration 
 Six months or more One month to six months Less than one month 
Cohen’s d 0.61 0.39 0.39 
SD 0.80 0.32 0.43 
Number of effects 30 108 35 
CI of effects 0.28 0.06 0.14 
CI range 0.33—0.89 0.33—0.45 0.25—0.53 
 
Table 7 Intervention Frequency 
 Dense (3x/week or more) Average (1x or 2x/week) Sparse (Only 1 session total) 
Cohen’s d 0.43 0.34 0.68 
SD 0.41 0.41 0.45 
Number of effects 96 59 18 
CI of effects 0.08 0.10 0.21 
CI range 0.35—0.51 0.24—0.44 0.47—0.89 
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Table 8 Orthographic Differences 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C. Non-alphabetic (Chinese) 
 
 

 Morphological Phonological Lexical Supralexical 

Comparison 
group E v. C E v. AT E v. C E v. AT E v. C E v. AT E v. C E v. AT 

A.   Deep orthography 
Cohen’s d 1.13 0.99 -0.43 0.84 0.29 0.16 0.37 0.45 
SD 1.37 0.41 0.19 2.12 0.62 0.38 0.09 0.48 
Number of 
effects 

15 11 2 3 43 26 4 7 

CI range 0.44—1.82 0.75—1.23 -0.69—0.17 -1.56—3.24 0.12—0.46  0.01—0.31 0.28—0.46 0.10—0.80 
B.   Shallow orthography 
Cohen’s d 0.50 0.18 0.18 -0.06 0.18 0.16 0.60 0.03 
SD 0.51 0.52 0.01 0.17 0.15 0.05 0.85 0.41 
Number of 
effects 

4 3 4 2 5 3 5 5 

CI range 0.32—0.68 0.12—0.24 0.17—0.19 -0.29—0.17 0.04—0.32 0.10—0.22 -0.14—1.34 -0.33—0.39 

Cohen’s d 0.57 -0.05 -- -- 0.34 0.13 0.66 -- 
SD 0.44 0.03 -- -- 0.04 0.14 0.23 -- 
Number of 
effects 

18 2 -- -- 9 2 4 -- 

CI range 0.37—0.77 -0.09—-0.01 -- -- 0.32—0.36 -0.7—0.33 0.43—0.89 -- 
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Appendices 

APPENDIX A. CRITICAL APPRAISAL RATINGS FOR STUDIES REPORTING OUTCOMES OF MORPHOLOGICAL TRAINING ON READING 
DEVELOPMENT.  

 
Citation Randomization Baseline 

equivalence 
Blinding Reliable 

outcome 
measures 

Statistical 
significance 

Precision Attrition Treatment 
Fidelity 

Abbot & 
Berninger 
(1999) 

Yes Yes No Yes Yes No Adequate Yes 

Baumann et 
al. (2002) 

Yes Yes Yes Yes Yes No Adequate Yes 

Baumann et 
al. (2003) 

Yes Yes Unclear Yes Yes Yes Adequate Yes 

Berninger et 
al. (2008) 

Yes Yes Yes Yes Yes Yes Adequate Yes 

Bowers & 
Kirby (2010) 

Yes Yes Yes Yes Yes Yes Adequate Unclear 

Casalis & 
Colé (2009) 

Yes Yes No Yes Yes No Adequate Yes 

Chow et al. 
(2008) 

Yes Yes Yes Yes Yes Yes Adequate Unclear 

Hurry et al. 
(2005) 

No No No Yes Yes Yes Unclear No 

Kirk & Gillon 
(2009) 

Yes Yes Unclear Yes Yes Yes Adequate Yes 

Lyster (2002) Yes Yes Unclear Yes Yes No Adequate Unclear 
Nunes, 
Bryant, 
Olsson (2003) 

No Yes Yes Yes Yes No Adequate Unclear 

Ravid & 
Geiger (2009) 

Unclear Unclear Unclear No Yes No Adequate Yes 

Robinson & 
Hesse (1981) 

Unclear Unclear Unclear Yes Yes No Adequate Yes 
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APPENDIX A. CRITICAL APPRAISAL RATINGS CONTINUED 

 
Citation Randomization Baseline 

equivalenc 
Blinding Reliable 

outcome 
measures 

Statistical 
significance 

Precision Attrition Treatment 
fidelity 

 
Vadasy, 
Sanders, 
Peyton (2006) 

Yes Yes Unclear Yes Yes Yes Adequate Yes 

Weiss et al. 
(2010) 

Unclear Unclear Unclear Yes Yes Yes Unclear Yes 

Wu et al. 
(2009) 

Unclear Yes Unclear Yes Yes Yes Adequate Yes 

Zhang et al. 
(2010) 

Yes Yes Unclear Yes Yes Yes Adequate Yes 
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APPENDIX B. CLASSIFICATION DESCRIPTIONS FOR STUDIES REPORTING OUTCOMES OF MORPHOLOGICAL TRAINING ON READING 
DEVELOPMENT. 

!
Citation Ability 

level1 
Grade level Interventionist Setting Group 

Size 
Duration Frequency Orthography 

Abbot & 
Berninger (1999) 

LD 4, 5, 6, 7 Mixed Clinic Indiv. 4 months 1-hr sessions; 1 
session per week 

English 

Baumann et al. 
(2002) 

UD 5 Mixed Push-in, 
school 

Large 
group  

5 weeks 50-min sessions; 3 
sessions per week 

English 

Baumann et al. 
(2003) 

UD 5 Classroom teacher Push-in, 
school 

Large 
group 

33 days 45-min sessions; 5 
sessions per week 

English 

Berninger et al. 
(2008) 

LD 4, 5, 6, 7, 9 Mixed Clinic Large 
group  

3 weeks 2-hr sessions; 14 
consecutive 
weekdays 

English 

Bowers & Kirby 
(2010) 

UD 4, 5 Researcher Push-in, 
school 

Large 
group 

5—7  
weeks 

50-min sessions; 
3—4 sessions per 
week 

English 

Casalis & Colé 
(2009) 

UD 6 Teacher Pull-out, 
school 

Small 
group  

9weeks 30-min sessions; 
1—2 sessions per 
week 

French 

Chow et al. 
(2008) 

UD Kindergarten Parent Home Indiv. 12 weeks 1 or 2 sessions per 
week 

Chinese 
(Cantonese) 

                                                
1 A classification of LD signifies study participants earned a score 1 to 2 standard deviations below the norm on a standardized pre-test measure. A classification 
of UD signifies study participants earned age-appropriate scores on a standardized pre-test measure. 
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APPENDIX B. CLASSIFICATION DESCRIPTIONS CONTINUED 

Citation Ability 
level 

Grade level Interventionist Setting Group size Duration Frequency Orthography 

Hurry et al. (2005) UD 3, 4, 5, 6 Classroom teacher Push-in, 
school 

Large group 10 weeks 1 session per week English 

Kirk & Gillon 
(2009) 

LD ages 8;07 to 
11;01 

Researcher Pull-out, 
school 

Indiv., Small 
group  

3 months 1 indiv. and 1 group 
session per week 

English 

Lyster (2002) UD Preschool Classroom teacher Push-in, 
school 

Large group 17 weeks 30-min sessions; 1 
session per week 

Norwegian 

Nunes, Bryant, 
Olsson (2003) 

UD 3, 4 Researcher Not Available Small group  12 weeks 30-min sessions; 1 
sessions per week 

English 

Ravid & Geiger 
(2009) 

UD 4 Researcher Push-in, 
school 

Large group 3 months 2 sessions per week Hebrew (non-
pointed) 

Robinson & Hesse 
(1981) 

LD 7 Classroom teacher Push-in, 
school 

Large group 36 weeks 5 sessions per week English 

Vadasy, Sanders, 
Peyton (2006) 

LD 2, 3 School 
community tutor  

Push-in, 
school 

Small group 20 weeks 30-min sessions; 4 
sessions per week 

English 

Weiss et al. (2010) UD 3, 4, 5, 6, 7, 
8, 9 

Certified teacher Clinic Indiv. and 
small group 

2-3 weeks 1-hr sessions; 4 to 5 
sessions per week 

German 

Wu et al. (2009) UD 1, 2, 3 Classroom teacher Push-in, 
school 

Large group 2 school 
years 

40-50 minutes; 5 
sessions per week 

Chinese 
(Mandarin) 

Zhang et al. 
(2010) 

UD 5 Researcher Push-in, 
school 

Large group 1 day 45-minutes; single 
session 

English, Chinese 
(Mandarin) 

!
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APPENDIX C. SUMMARY OF COMPARISON GROUPS, CONTENT, AND RESULTS FOR STUDIES UTILIZING MORPHOLOGICAL TRAINING 

Citation and Experimental groups Content  Results 
Abbot & Berninger (1999) 
 
Experimental groups: Students 
randomly assigned to structural 
analysis group or study skills 
comparison group. 
 

Structural analysis training in Words program: 
syllable types and morpheme patterns; beginning 
word recognition: phonological & orthographic 
awareness, alphabetic principle, phonological 
decoding, oral reading. 
 

Children improved in reading and related 
measures. Group membership did not predict 
rate of growth. Older, underachieving readers 
benefited from intervention in reading. 

Baumann et al. (2002) 
 
Experimental grousp: Classes of 
students assigned to morphemic only 
instruction, context-only comparison, 
combined morphemic-context 
comparison, or control group. Random 
assignment to MO, CO, and MC 
groups. 

10 lesson words and 20 transfer words; MO: 
frequently occurring prefix families; CO: general 
and specific context clues; MC: abbreviated MO and 
CO instruction 

Strong effect of morphemic and contextual 
analysis for lesson words; Effect of 
morphemic and contextual analysis for 
transfer words in immediate post-test; No 
evidence that morphemic or contextual 
analysis training improved reading 
comprehension; Morphemic or contextual 
analysis offered in isolation just as effective 
as combined approach in increasing skills in 
inferring word meanings. 
 

Baumann et al. (2003) 
 
Experimental groups: Classes 
randomly assigned to morphemic and 
contextual analysis group (MC) or 
comparison group (TV), which 
received instruction in vocabulary 
from textbook lessons. 

Lessons for both groups integrated into social 
studies instruction. Experimental group (MC) taught 
integrated strategies for using morphemic and 
context cues. MC focused on words with eight types 
of prefixes and suffixes and five context analysis 
strategies. 

Comparison group more successful at 
learning textbook vocabulary; MC group had 
more success inferring meanings of novel 
affixed words; MC group had greater success 
on delayed post-test than immediate test that 
targeted inferring meanings of 
morphologically and contextually 
decipherable words; No group difference 
found between social studies learning and 
comprehension measure. 
 

 
 



 52 

APPENDIX C. SUMMARY CONTINUED 

Citation and Experimental groups Content  Results 
Berninger et al. (2008) 
 
Experimental groups: Study 1: 
Participants randomly assigned to 
morphological or orthographic 
spelling treatment. 
Study 2: Participants randomly 
assigned to language treatment or non-
verbal problem solving treatment. 

Study 1: Both groups received instruction in 
planning, writing, and reviewing/revising expository 
and narrative texts. 
Study 2: Both groups used science material. Explicit 
language treatment focused on phonological 
working memory, phonological-orthographic 
spelling, and science report writing training. 
Comparison group utilized virtual reality-based 
computer simulation, building clay models, drawing 
maps. 
 

Study 1: Both groups showed improvement in 
composition and three spelling measures. 
Morphological group improved in spelling 
pseudowords; orthographic group improved 
in rate of reading pseudowords. 
Study 2: Both groups improved in spelling 
and accuracy and rate of reading 
pseudowords. 

Bowers & Kirby (2010) 
 
Experimental groups: Classes 
randomly assigned to experimental or 
control group receiving typical 
instruction. 

Experimental group lessons involved exploratory 
problem-solving, focused problem-solving, and 
practice of newly learned content. 430 words taught. 
Target words were affixed words. 
 

Experimental group better at identifying the 
bases of complex words. Experimental group 
experienced gains in near and mid transfer of 
morphological vocabulary.   

Casalis & Colé (2009) 
 
Experimental groups: Study 1: 
Participants randomly assigned to 
morphological (M), phonological (P), 
or control (C) group. Control group 
received no training.  
Study 2: Same participants as Study 1, 
tested at the end of first grade. 
 

Study 1: Phonological: Segmenting and blending; 
categorizing phonemes; counting phonemes in a 
word. Morphological: Focused on derivational 
morphology. Progression according to difficulty. 
Segmentation, root identification, fusion, 
pseudoword derivation tasks.   
Study 2: No training offered. 
 

Study 1: Vocabulary and knowledge 
increased for experimental groups. 
Participants improved on trained domain. 
Study 2: Only students in phonological group 
displayed gains in reading.  

Chow et al. (2008) 
 
Experimental groups: Children 
randomly assigned to dialogic reading 
plus morphological training or 
comparison groups (dialogic reading, 
typical reading) and control group.  

Participants provided with 12 books. DR: Parents 
given guidelines of DR technique (prompt, evaluate, 
expand, repeat). DR+MT: Given guidelines for DR 
and MT. MT focused on morphosyllabic awareness, 
homophone training. TR: Parents read to children as 
they normally would.  
 

DR showed greater vocabulary gains; DR + 
MT showed greater character recognition and 
morphological awareness; Both DR and DR + 
MT increased reading interest.  
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APPENDIX C. SUMMARY CONTINUED 

Citation and Experimental groups Content  Results 
Hurry et al. (2005) 
 
Experimental groups: Children 
assigned to morphology or control. 
Children belonged to the control group 
if their teachers had not attended a 
course on morphology. 
 

Teachers attended 10-session literacy course. Topics 
included morphology (theories and research; 
intervention process; materials) and comprehension. 

Teacher interview revealed teachers have 
some explicit knowledge of morphology. 
After course, teachers incorporated explicit 
teaching of morphology into lessons. 
Students  in experimental group made 
significant gains in spelling,  
 

Kirk & Gillon (2009) 
 
Experimental groups: Students 
randomly assigned to experimental or 
control group.  

Instruction targeted morphological structure and 
orthographic patterns (vowel length in simple words, 
base modification in complex words). Tasks 
included spelling with prompts and sorting 
activities.  
 

Students in experimental group made greater 
improved in reading and spelling accuracy 
than control. Able to generalize to untaught 
words.  

Lyster (2002) 
 
Experimental groups: Students 
randomly assigned to morphological 
group, phonological comparison group 
or control group. 

Activities combined with print exposure. 
Phonological group: “Odd one out” games targeted 
rhyme, alliteration, syllable, sound blending, sound 
segmentation.  
Morphological group: Intervention targeted 
compound words, grammatical elements, and 
prefixes and suffixes.  

Experimental groups demonstrated 
improvement in phonological, morphological, 
and reading skills. Children with highly 
educated mothers benefited most from 
morphological training. Children with poorly 
educated mothers benefited most from 
phonological training. 
  

Nunes, Bryant, Olsson (2003) 
 
Experimental groups: Participants 
randomly assigned to one of five 
groups: morphological training alone 
(M), morphological training with 
writing (MW), phonological training 
alone (P), phonological training with 
writing (PW), and control group. 
 

Training involved group games (classification, 
segmenting, blending, analogy, spoonerisms). 
Morphological training: word stems, grammatical 
categories, inflectional and derivational affixes.   

All experimental groups improved in reading. 
Participants that received morphological 
intervention improved their use of 
morphological rules in spelling. Participants 
did not improve in their use of phonological 
spelling rules.  
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APPENDIX C. SUMMARY CONTINUED 

Citation and Experimental groups 
 

Content  Results 

Ravid & Geiger (2009) 
 
Experimental grousp: Participants 
assigned to metalinguistic intervention 
(MI) or nonverbal humor (NI) 
comparison group. 

Sessions involved presentation, discussion, 
rehearsal, games, and classwork in both groups. MI 
group targeted Hebrew-morphology in the context of 
jokes and riddles. NI group targeted forms of 
nonverbal humor.  

MI group improved in morphological 
knowledge (optional bound morphology, 
derivational morphology, and morphosyntax) 
and metalinguistic verbalization 
(grammaticality judgment, derivational 
categories, pseudowords, linguistic humor 
categories). NI group made no significant 
improvements. 
 

Robinson & Hesse (1981) 
 
Experimental groups: Students 
assigned to an experimental or control 
group. 

Experimental group utilized Corrective Spelling 
Through Morphographs lessons. Spelling taught 
indirectly in control group.  

Experimental group improved in general 
spelling skills on a primary measure as 
compared to control group. Low- and 
average-achieving students made greater 
gains than high-achieving students in 
spelling. 
 

Vadasy, Sanders, Peyton (2006) 
 
Experimental groups: Study 1 and 2: 
Participants randomly assigned to 
experimental group or no-tutoring 
control group. 

Study 1: Students in experimental group progressed 
at own pace. Intervention targeted spelling and 
reading (sound-letter correspondences, blends, 
vowels, affixes, chunking). Students practiced oral 
reading. 
Study 2: Similar to study 1 with addition of 
consonant blends, digraphs, vowel teams, vowel 
flexing with a schwa vowel, reading high frequency 
words. 
 

Study 1: Experimental group made 
significantly larger gains in spelling and 
reading as compared to control group.  
Study 2: Experimental group made 
significantly larger gains in reading fluency 
than control; however,  
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APPENDIX C. SUMMARY CONTINUED 

Citation and Experimental groups Content  Results 
Weiss et al. (2010) 
 
Experimental groups: Participants 
assigned to training group or no-
treatment control group. 

Experimental group utilized computer-aided training 
program MORPHEUS. Training targeted 
morphology (root identification, counting 
morphemes, category identification, word families, 
word sorting, prefixes and suffixes, word 
deconstruction). Experimental group participants 
attended lessons and completed written homework 
assignments.  
 

All participants in experimental group 
improved in morphological awareness. 
Participants in secondary school made gains 
in reading and spelling.  

 
Wu et al. (2009) 
 
Experimental groups: Students 
assigned to morphological instruction 
or no-treatment control group. 
 

Morphological instruction targeted the internal 
structure of characters, word structure, and meaning.   

Experimental group improved in 
morphological awareness, vocabulary, and 
reading comprehension over control group.  
 

Zhang et al. (2010) 
 
Experimental groups: Classes 
randomly assigned to receive Chinese 
compound morphology instruction, 
English compound morphology 
instruction, or a no treatment control 
group. 

Lessons taught in either Chinese or English. 
Instruction targeted morpheme constituent class, 
types of compounds, and compound structure. Tasks 
included compound structure match, structure 
oddity, classification, and production.  

Participants of all proficiency levels in 
experimental groups transferred knowledge 
of compounds in Chinese to comparable 
compounds in English. Participants with high 
reading proficiency made reverse transfer 
from English to Chinese.  
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