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Abstract 

Purpose: Most first language intervention approaches rely on implicit techniques to 

teach problematic language forms to children with language impairment. That is, 

learners are not made conscious of the patterns guiding language forms at any stage 

of the intervention process. The language gains made by children using these 

implicit approaches are modest and require many treatment sessions over a long 

period of time. Related disciplines, such as second language learning and word 

reading instruction, have found that explicit instructional approaches in which 

language patterns are directly presented to learners are more beneficial than 

implicit approaches similar to those used in child language interventions. This 

study directly compares the efficacy of explicit and implicit techniques when 

teaching a novel grammatical marking to children with specific language 

impairment. 

Method: Thirty-two 6-, 7-, and 8-year old children with specific language 

impairment were randomly assigned to either an implicit or explicit treatment 

group. Each participant completed four teaching sessions to learn a novel gender 

agreement morpheme. Participants in the Explicit Group were presented with 

models of the novel marking plus the rule guiding the form. Participants in the 

Implicit Group received only models of the novel form. Learning was assessed in 

three different production probes given during each treatment session. 

Results: Significantly more participants in the Explicit Group than the Implicit 

Group acquired the novel morpheme based on a Teaching Probe and a 
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Generalization Probe (both ps = 0.03, Φs = 0.44 and 0.45, respectively). On a 

Maintenance Probe a greater number of participants in the Explicit Group acquired 

the novel morpheme compared to the Implicit Group; however, this difference was 

marginally significant (p = 0.05, Φ = 0.41). 

Conclusions: A clear advantage was identified for the explicit language teaching 

approach over the implicit approach in this study. However, there were several 

limitations to this advantage because treatment gains varied across participants, 

testing contexts, and sessions. Future studies should continue to examine the 

efficacy of explicit techniques for children with language impairment when 

targeting true grammatical morphemes with focus on the generalization of the 

targeted forms and long-term learning effects. 
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Chapter 1: Introduction 

Language interventions for children with language impairment typically 

rely on implicit techniques to teach problematic language forms. That is, 

interventionists do not attempt to make learners conscious of the patterns guiding 

language forms. Instead, they attempt to teach language forms through the focused 

presentation of instances of problematic forms and through corrections and requests 

for imitation after learners attempt to produce problematic forms (see J. R. 

Johnston, 1985). In the child language intervention literature, these techniques are 

commonly referred to as modeling and recasting. A meta-analysis of studies 

examining the effectiveness of these implicit techniques revealed that compared to 

no treatment, they led to significant language gains (d = 1.02; Law, Garrett, & Nye, 

2003). Despite the significant average effect, however, the language gains 

documented in individual studies vary greatly (95% CI = 0.04 - 2.01). 

Similarly, other disciplines, such as second language learning and word 

reading instruction, employ implicit techniques to teach language patterns. 

However, these fields also rely on explicit techniques when instructing learners. 

When using explicit techniques, instructors aim to make the learner conscious of 

language patterns being taught. Unlike research in child language intervention, 

instructional research in second language learning and word reading has advanced 

from determining whether any instruction is beneficial to determining which type 

of instruction is the most beneficial. In both disciplines, instruction comparisons 

have included examinations of the effectiveness of explicit teaching techniques. A 
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meta-analysis comparing explicit and implicit second language teaching techniques 

revealed that both techniques lead to significant language learning gains; however, 

there was a clear advantage of explicit teaching techniques over implicit techniques 

(d = 1.13 vs. d =.54; Norris & Ortega, 2000). In word reading instruction, research 

has not only confirmed that direct, explicit instruction is advantageous but has also 

advanced to the point of using meta-analyses to determine which type of explicit 

instruction is the most beneficial for children learning to read words (Ehri, Nunes, 

Stahl, & Willows, 2001; Swanson, 1999).  

Effective language intervention techniques are especially needed for 

children with specific language impairment (SLI). It is estimated that 

approximately 7% of kindergarten children have SLI (Tomblin et al., 1997). 

Children with SLI are characterized as demonstrating deficits in language 

performance without evidence of hearing, intellectual, or emotional impairment 

(Stark & Tallal, 1981). Researchers with focus on children with SLI have described 

the specific language and cognitive abilities of children with SLI (e.g., Eadie, Fey, 

Douglas, & Parsons, 2002; Kamhi, Ward, & Mills, 1995; Leonard, Camarata, 

Brown, & Camarata, 2004; Leonard, McGregor, & Allen, 1992; Miller, Kail, 

Leonard, & Tomblin, 2001; Miranda, McCabe, & Bliss, 1998; Oetting & Horohov, 

1997; e.g., Rice, Buhr, & Oetting, 1992; Rice, Tomblin, Hoffman, Richman, & 

Marquis, 2004; Rice, Wexler, & Hershberger, 1998; Rice, Wexler, Marquis, & 

Hershberger, 2000; Rice, Wexler, & Redmond, 1999; Schwartz, Leonard, Messick, 

& Chapman, 1987; van der Lely & Ullman, 2001; Weismer, 1996; Weismer et al., 
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2000). Moreover, researchers have carefully developed and tested theories of SLI 

(Leonard, McGregor et al., 1992; Leonard et al., 2000; Rice & Wexler, 1996; Rice, 

Wexler, & Cleave, 1995a; van der Lely, 2003). However, considerably less 

research has been devoted to using what is known about children with SLI to 

develop and test clinical treatment procedures to help these children learn language. 

The proposed study is designed to do just this. Motivated by the evidence for 

superiority of explicit instructional techniques in other disciplines, this study 

compares the efficacy of an explicit language intervention with that of an implicit 

intervention for teaching a grammatical inflection. To help build an understanding 

of the importance of this goal, the following sections provide an overview of 

specific language impairment including a summary of current language 

intervention techniques. Next, the definitions of explicit and implicit instructions as 

they have been used in second language learning and word reading instruction, and 

a brief review of the evidence supporting explicit instruction in these disciplines are 

presented. These sections provide an empirical foundation supporting the 

investigation of explicit intervention techniques with children with language 

impairment. In the final sections, child language studies incorporating explicit 

techniques are reviewed, including a pilot study for the present investigation. These 

reviews reveal the state of explicit intervention with children with language 

impairment that helped guide the implementation of the current study.  
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Specific Language Impairment (SLI) 

 Children with SLI have significant language learning difficulties despite 

having relatively typical nonverbal intelligence, sensory, and emotional profiles. 

From an early age, children with SLI have difficulties in their development of 

semantic, grammatical, and narrative skills (Leonard, 1998; Tomblin et al., 1997). 

Moreover, these weaknesses tend to persist well into the school years and even into 

adulthood (Beitchman, Wilson, Brownlee, Walters, & Lancee, 1996). In an attempt 

to reduce the impact of their language learning weaknesses, many children 

diagnosed as having SLI receive language intervention designed to facilitate their 

acquisition and use of words, sentence structures, and larger units of text, such as 

stories. 

One particular language weakness for English-speaking children with SLI is 

the use of grammatical markings for tense and agreement. Specifically, compared 

to children with typical language development, English-speaking children with SLI 

are more likely to omit tense and agreement grammatical markings such as third 

person singular present tense -s, regular past tense -ed, copula and auxiliary forms 

of be, and auxiliary do (Bedore & Leonard, 1998; Eadie et al., 2002; Leonard, 

1998; Leonard, Bortolini, Caselli, McGregor, & Sabbadini, 1992; Leonard, Eyer, 

Bedore, & Grela, 1997; Oetting & Horohov, 1997; Rice & Wexler, 1996; Rice et 

al., 1995a; Rice et al., 1998; Rice et al., 2000). These children also have difficulties 

with grammatical inflections not associated with tense and agreement such as 

articles, progressive -ing, and plural -s, although they tend not to be as problematic 
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as forms that carry tense and agreement markings (Bishop, 1994; Oetting & Rice, 

1993; Rice & Oetting, 1993; Rice & Wexler, 1996; Rice et al., 1998).  

A number of hypotheses have been developed to explain the language 

deficits of children with SLI. One such account is the extended optional infinitive 

account (EOI) developed by Rice and her colleagues (Rice et al., 1995a; Rice, 

Wexler, & Cleave, 1995b). This hypothesis is based on the finding that children 

with typical language development pass through a stage, known as the Optional 

Infinitive stage, during which they omit tense markings in main clauses (Wexler, 

1994). While in this stage, children inconsistently use tense and agreement 

markings due to a failure to recognize that these inflectional markings are not 

optional. This account rests on the linguistic assumption that children with SLI 

have knowledge of tense and agreement, but fail to use this knowledge in a 

consistent manner. The EOI account asserts that the tense and agreement 

morphological weaknesses found in the language of children with SLI is the same 

stage found in children with typical language; the only difference being that 

children with SLI remain in this stage for a greater or extended period compared to 

children with typical language development. Thus, the EOI account predicts that 

children with SLI will have particular difficulty with tense and agreement 

inflections and will omit a high proportion of these inflections in obligatory 

contexts. As is the case for typical children, children with SLI are expected to 

emerge from the optional infinitive stage as a result of maturation of neurological 

mechanisms associated with this aspect of language development. 
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Leonard and his colleagues (Leonard, 1989, 1998; Leonard et al., 1997; 

Leonard, McGregor et al., 1992) have offered a different hypothesis, the surface 

account, to explain the language deficits of children with SLI. The surface account 

assumes that the underlying deficit in children with SLI is a general processing 

capacity limitation. Based on this limitation, grammatical inflections and function 

words in English are particularly difficult for children with SLI because they 

require joint cognitive operations. For example, first, children must perceive the 

grammatical inflections. This is often a difficult task because many grammatical 

inflections in English are of relatively short durations and receive little stress, 

making perception more difficult. Second, children must process each inflection for 

understanding. This requires them to hold perceived forms in memory long enough 

to analyze the function of the inflection and apply meaning to the given context. 

Leonard asserts that when these tasks are demanded alone, they are manageable, 

but when combined, the processing limitations of children with SLI will result in 

incomplete processing and understanding of grammatical inflections. Leonard 

speculates that incomplete processing of grammatical inflections is equivalent to 

decreased input of these forms, which slows the rate of acquisition. Thus, children 

with SLI require a greater number of exposures to grammatical inflections before 

the inflections are processed completely and learned (Leonard et al., 1997).  
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Language Interventions for Children with SLI 

Techniques 

 Neither the extended optional infinitive nor the surface account prescribes 

specific intervention approaches to address the language learning difficulties of 

children with SLI. The EOI position would seem to place limits on how much 

children’s use of tense and agreement morphology can be improved through 

intervention, but both accounts allow for some variability in performance as a 

function of the child’s experience with the language. Consistent with these 

theoretical views, most efforts to help children acquire and master difficult 

grammatical inflections focus on providing more frequent and more perceptually 

salient examples of target grammatical forms than is characteristic of the ambient 

input. Four such intervention techniques commonly used by language 

interventionists include elicited imitation, modeling, conversational recasting, and 

increases in focus (see Fey, 1986; Fey & Proctor Williams, 2000):  

1. Elicited Imitation: the clinician provides a context for communication such 

as presenting a picture and asking the learner a question associated with the 

picture. The clinician then models a response containing the target 

language form for the learner and prompts the learner to imitate.  

2. Modeling: the clinician presents a communicative stimulus to the learner 

and models sentences containing the target language form. The learner is 

not prompted to imitate the clinician.  
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3. Conversational Recasting: the clinician provides the learner with a 

communicative context, but does not provide the learner with a model of 

the language target. Instead, the clinician waits until the learner produces 

an utterance. The clinician follows the learner’s utterance with a sentence 

that maintains the learner’s original meaning, but modifies the original 

utterance so that it contains the learner’s target language form.  

4. Increasing Focus: the clinician increases the frequency and saliency of 

target forms by creating an environment in which the learner will have 

many opportunities to hear and produce the target forms. The clinician 

highlights the intervention targets by placing them in contextual and 

sentential positions that draw the learner’s attention. For example, an 

English auxiliary verb target might be highlighted by asking wh- questions 

that allow for elliptical responses in sentence final position, which should 

make it more salient.  

Adult: Who is helping the mom? The big boy isn’t. The little boy 

isn’t.  

Child: The girl is.  

Adult: Yes, boys aren’t helping. The girl is helping. 

 Johnston (1985) referred to this general process as “providing focus” and 

interventions that provide focus on specific targets are often referred to as 

focused stimulation. 
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When using these techniques, a clinician may substantially reduce the 

difficulty inherent in a child’s induction of a general language construction. In 

terms of the extended optional infinitive account of specific language impairment, 

although these techniques may not provide the necessary input and feedback 

needed to move a child out of the optional infinitive stage, they may foster 

improvement in the child’s accurate use of target forms, even when they involve 

tense and agreement. In terms of the surface account, by increasing the frequency 

and saliency of problematic forms through imitation, models, and recasts the 

learner may become more aware of problematic forms. This in turn, may ease the 

language learning process for the learner with language difficulties. Regardless of 

the technique or combination of techniques used, with these implicit techniques, the 

child is left to her or his own devices to induce the rules governing the use of the 

target forms.  

Efficacy and Efficiency 

 Elicited imitation, modeling, recasting, and increases in focus minimally 

have been demonstrated to facilitate language learning in children with language 

impairments within controlled laboratory settings (Camarata & Nelson, 1992; 

Camarata, Nelson, & Camarata, 1994; Connell, 1987; Connell & Stone, 1992; 

Courtright & Courtright, 1976, 1979; Ellis Weismer & Murray Branch, 1989; Fey, 

Cleave, Long, & Hughes, 1993; Fey & Loeb, 2002; Gillum, Camarata, Nelson, & 

Camarata, 2003; Leonard et al., 2004; Leonard, Camarata, Pawlowska, Brown, & 

Camarata, 2006; Nelson, Camarata, Welsh, Butkovsky, & Camarata, 1996). That 
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is, the efficacy of these techniques has been demonstrated. However, relatively 

little is known about the effectiveness of these techniques when applied in clinical 

settings. Compared to other disciplines such as second language learning and word 

reading instruction, there are relatively few child language intervention studies that 

target grammatical forms for children with SLI. Moreover, even fewer are 

randomized control trials, which meet the highest standards of intervention research 

(Law, Garrett, & Nye, 2004). In a meta-analysis of speech and language 

interventions for children with specific language impairment, Law et al. identified 

roughly 105 reports of intervention studies focusing on children with language 

impairments’ expressive or receptive phonology, syntax, or vocabulary abilities. 

Only 36 of these reports were randomized control trials and only 13 of these reports 

were similar enough to include in a meta-analysis. Of these, only five trials 

included expressive syntactic outcomes. The effect size of the five treatments 

delivered in these studies, when compared to no treatment was modest, but non-

significant (d = 0.70, CI = -0.14-1.55). When the one study including only children 

with severe receptive difficulties was excluded from the analysis, the effect size 

was large and significant (d = 1.02); however, the confidence interval surrounding 

this effect size was very broad (CI = 0.04-2.01), which is an indication of a lack of 

precision of the measure. Thus, even if we were comfortable with the small number 

of randomized clinical trials to draw from, we cannot be confident that the overall 

effect sizes reported are valid, due to the large amount of variability shown in 

response to the treatments. 
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 Grammatical interventions for children with language impairment require 

many sessions over long periods of time to achieve moderate effects. Based on the 

four randomized clinical trials included in the reduced expressive syntax meta-

analysis conducted by Law et al. (2004; see Table 1), the intervention implemented 

for the shortest amount of time (i.e., a total of 340 minutes) led to the smallest 

gains; moreover, these gains were not significant. The treatment that required the 

most time (i.e., a total of 3240 minutes) led to a large effect, but again these gains 

must be considered non-significant because the lower boundary of the 95% 

confidence interval crosses zero. Additional support for the extensive amount of 

treatment required comes from a more recent pair of studies examining 

generalization effects of treatment focusing on tense and agreement for children 

with specific language impairment (Leonard et al., 2004; Leonard et al., 2006). In 

these studies of children ranging in age from 3;0 to 4;4, after a total of 1920 

minutes of treatment (96, 20 min sessions), 21 of the 25 children showed either no 

use or variable use of the target forms. These studies and the meta-analysis reveal 

that even when clinicians provide large amounts of intervention to children with 

language impairment, clinically significant outcomes are not guaranteed.  
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Table 1-1 

Characteristics of studies included in expressive syntax meta-analysis (Law et al., 

2004) 

Study 
Treatment 

n 

Age of 

Participants 

Min/Week 

(Duration) 

Estimated 

Total Min 

Effect Size 

(95% CI) 

Fey et al., (1993) 

 21 3;08-5;10 180 

(4.5 mo) 

3240 0.84 

(-0.01-1.69) 

Gibbard, (1994) 

 18 2;03-3 40 

(6 mo) 

960 2.33 

(1.47-3.20) 

Glogowska, Roulstone, Enderby, & Peters, (2000) 

 70 1;06-3;06 10 

(8.4 mo) 

340 0.17 

(-0.15-0.49) 

Matheny and Panagos, (1978) 

 8 5;05-6;10 Unspecified 

(5 mo) 

 0.90 

(-0.15-1.94) 

 

 Although the analysis completed by Law et al. (2004) yielded large effect 

sizes in support of language interventions, the confidence intervals surrounding the 

effect crossed zero for all studies except that by Gibbard (1994). This indicates that 

the reported effects were not statistically significantly greater than zero. Moreover, 
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descriptive evidence from the Law et al. analyses as well as the Leonard et al. 

studies (2004, 2006) suggests that the language interventions currently employed 

require many sessions over a long period of time to yield significant effects. Thus, 

these findings suggest that there is ample room for improvement in child language 

interventions, in terms of their overall effectiveness and efficiency. Thus, it is 

prudent to examine intervention-based evidence in related fields to determine if 

well-documented techniques in these fields may be applicable to first language 

intervention. Two related fields that have large bases of research supporting 

instructional techniques are second language learning and word reading instruction. 

Drawing from these fields to help inform child language interventions is 

particularly appropriate because each discipline is reliant on language processes, 

albeit the learning of a non-native language or the teaching of language-based 

decoding of written words in reading instruction. Examination of instruction 

evidence from these disciplines reveals that both fields use implicit instructional 

techniques similar to child language intervention; however, both fields also have 

found another type of instruction to be beneficial, that is explicit instruction. 

Explicit and Implicit Instructions 

 Disciplines vary in their definitions of explicit instruction. In second 

language learning, the critical feature of explicit instruction is the presence of rule 

instruction. The rule instruction may occur as part of either the instructional input 

or feedback used. In its purest form, explicit instruction occurs when there is 

concurrent awareness of what is being learned such that the learner consciously 
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thinks about a rule during the learning process (DeKeyser, 1995). Implicit 

instruction occurs without concurrent awareness of what is being learned; therefore, 

there is no attempt by the learner to try to identify a rule (DeKeyser, 1995). In 

second language learning, explicit and implicit instructions fall on opposite ends of 

a continuum. Such a continuum is presented in Figure 1-1 (Doughty, 1991, p. 459). 

   

Figure 1-1 

Second language learning instruction continuum 

 

 

At one end of the continuum is explicit instruction; at the other end is 

implicit instruction. At the most explicit end of the continuum, instructional input 

and feedback consist of rule presentation and overt statements indicating whether 

the language form produced is or is not a part of the language being learned, 

respectively. For example, in a study targeting the integration of English ergative 

verbs into learners’ productive language (Kubota, 1996), the explicit instruction 

included a grammatical explanation of ergative verbs after a drill period of 

matching pictures to sentences containing an ergative verb or completing sentences 

with an ergative verb. During the grammatical explanations, learners were provided 

Explicit Instruction Implicit Instruction 

Rules Salient Visual Cues Focus Markedness 
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explanations for the differences in sentences that did and did not contain ergative 

verbs (see details below, Kubota, 1996, pp. 73-74). 

(1)  a. The glass broke when it fell. 

a’ The glass was broke when it fell. 

b. The glass was broken when the boy knocked it. 

b’. The boy broke the glass when he knocked it. 

The grammatical subject of (1a) is not the logical subject (i.e., the agent), 

but rather the logical object (i.e., the theme). The object of the transitive use 

(1b’) is the subject of the intransitive use (1a). Sentence (1a’) was not 

grammatical. The passivized construction was not allowed in the example 

context in which the falling of the glass caused it to break. 

 At the most implicit end of the continuum, instructional input and feedback 

consist of the presentation of instances of a language target, and all corrections, 

confirmation checks, comprehension breakdowns, and requests for clarification that 

follow erroneous language productions, respectively. Thus, learners receiving 

implicit instruction are exposed to language forms “marked” for the linguistic 

target. For example, the implicit control group in Williams and Evans’ (1998) study 

targeting participial adjectives and passives, learners listened to selected passages 

containing the targets. The frequency of the targets was not especially manipulated, 

so that the targets occurred at a natural rate. 

 Points in between the explicit and implicit extreme ends of the continuum 

include salient visual cues and redundancy. The use of salient visual cues, which 
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involves labeling forms, highlighting differences between forms, and animating 

movement of target forms, with no direct rule explanation, fall closer to the explicit 

end of the continuum. The use of focus, which involves increasing the frequency of 

exposures to the target form, falls closer to the implicit end. 

 In word reading research, explicit and implicit instructions are used, but 

under different identities. Explicit instructions are more commonly referred to as 

direct instructions (Berninger et al., 2003) and code-oriented instructions 

(Velluntino, 1991). Implicit instructions more commonly known as constructivist 

instructions (Berninger et al., 2003; Harris & Pressley, 1991) and whole language 

approaches (Goodman, 1986; Slaughter, 1988). As is depicted in Figure 1-2, these 

instructions fall on a continuum with the purest forms of the instructions falling at 

each end. The distinguishing factor between these approaches is the focus of 

instruction. Instructions are considered to be explicit if the focus of teaching is on 

the phonemic form associated with the letters that compose words. Thus, explicit 

word reading instruction is taught in a series of subset skills including phonetic 

analysis, sound-letter relationships, and sound blending. Explicit instruction 

comprises systematic presentation of instructional material. It does not leave 

learning to chance and does not assume that learning occurs without the teacher 

making direct connections for the learner (Torgesen, 2004). For example, in a study 

investigating the effects of phonemic awareness training in kindergarteners, Ball 

and Blachman (1991) developed a “say-it-and-move-it” activity to explicitly teach 

the role of segmentation in an alphabetic system. In this activity, learners were 
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instructed to represent phonemes using blank discs. More specifically, learners 

were given a one-, two-, or three- phoneme combination to segment (e.g., “cat”). 

Learners were instructed to imitate the target after the instructor presented it (e.g., 

[kQt]). Then the learners were to say the individual phonemes that compose the 

sequence while moving a disc with each phoneme (e.g., [k-Q-t]). After moving the 

individual discs together to form the appropriate sequence, learners were prompted 

to repeat the original item. Eventually, the discs were marked with letters during 

this segmentation task.  

  Word reading instructions are considered to be implicit if the primary focus 

of teaching word reading is on function. Implicit reading instructions are based on 

the premise that literacy is best learned through practice reading whole words 

embedded in meaningful text, not by learning isolated, context free skills (Chaney, 

1990). Thus, in implicit word learning instruction learning is incidental. Instruction 

comprises activities that encourage learning, but there are no explicit instructional 

cues. To teach the word “cat,” a whole language approach would wait until the 

word appeared naturally in the learning environment. For example, if while reading 

a text, the child encounters the sentence, “The dog chased the …,” the instructor 

would first have the learner guess the unfamiliar word based on the initial letter, 

“C.” If the child responded incorrectly, the instructor would tell the child what the 

unknown word was and continue reading the text.  
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Figure 1-2 

Reading instruction continuum 

 

 
Drawing from the definitions used in second language learning and word 

reading instruction, for this study the following definitions of explicit and implicit 

instruction were used: 

Explicit instruction: includes the systematic presentation of rules guiding 

language forms learners are to acquire. The teacher makes direct 

connections for the learner by explicitly stating the language form to be 

learned. 

Implicit instruction: does not include the systematic presentation of rules 

guiding material learners are to acquire. The teacher requires learners to 

formulate knowledge independently through repeated exposures to words in 

meaningful, text-oriented materials. 

Considering these definitions, the teaching techniques of elicited imitation, 

modeling, recasting, and increasing focus, as they are used in child language 

intervention, are all types of implicit instruction procedures. This is true whether 

they are used in routine activities like play and shared book reading or in drill-like 

activities that give more control to the clinician (Fey and Proctor-Williams, 2000). 
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Clinicians of children with specific language impairment typically do not present 

grammatical rules to learners. Instead, they rely on the learner to independently 

induce and apply the language rules taught based on the exemplars that are 

presented during intervention activities. 

 The following sections provide an overview of implicit and explicit 

instructions in second language learning and word reading instruction, including 

the evidence supporting these techniques.  

Second Language Learning 

 To determine the most effective intervention techniques to use when 

attempting to improve the grammatical abilities of children with language 

impairment, the body of research available from the field of second language 

learning should be considered. This is because second language learning and child 

language intervention share the common goal of teaching language to learners with 

some language experience. Moreover, the disciplines share some similar techniques 

for teaching language. Despite these similarities, there are several differences 

between second language learning and child language intervention that preclude 

generalizing the techniques used in one discipline to the other. 

Second Language Learning Instructional Targets  

 Similar to first language intervention, the specific language targets of 

second language teaching may include both syntactic and morphosyntactic forms. 

However, because most of the research in second language learning has focused on 

teaching a second language to adults, the English forms that are targeted range from 
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simple, commonly used forms to complex, less common forms. Examples of 

simple syntactic and morphosyntactic forms targeted in second language instruction 

include: SVO word order, progressive -ing marking, third person singular marking 

-s, and do support for negative constructions (van Baalen, 1983). More complex 

forms include: SV inversion when the location is fronted (e.g., Into the house ran 

John; Robinson, 1996), passives that do not stress the agent (e.g., The grapes were 

picked; Williams & Evans, 1998), and restrictive relativization (e.g., A woman, who 

is a professional architect, suggested the playground design; Doughty, 1991). 

Many of the common forms targeted in second language learning are the same 

forms targeted in child language intervention. In contrast, very few child language 

intervention studies have focused on the more complex grammatical forms that are 

targeted in second language learning. However, research focusing on these forms 

may be more relevant to older children and adults with language learning 

difficulties.  

Implicit Second Language Learning 

The implicit techniques used in second language teaching closely resemble 

those used in child language intervention comprising imitation and modeling of 

language forms and corrective feedback without ever presenting the guiding 

language pattern. A number of studies have employed implicit techniques that are 

variations of the elicited imitation technique used in child language intervention. 

For example, in one study of second language learning, learners were required to 

rehearse target forms presented by an instructor (de Graaff, 1997). In another study, 
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learners were required to memorize sentences containing the target form 

(Robinson, 1996).  

Other studies have employed instruction techniques that are very similar to 

modeling and focused stimulation techniques used in child language intervention. 

In these studies, the frequency of exposures to the target form is increased. For 

example, in a study targeting participial adjectives (e.g., She is 

frustrated/frustrating) and passives (e.g., The fish were chopped), the implicit 

teaching method involved increasing the frequency with which these forms 

occurred in passages read to the learners (Williams & Evans, 1998). Another type 

of modeling approach used in second language learning is the use of implicit visual 

saliency cues. For example, in a study targeting locative suffixes in a semi-artificial 

language based on Finnish (e.g., -lla, meaning "on," -ssa, meaning "in"; Alanen, 

1995), the learning targets embedded in short descriptive passages were italicized 

to increase their visual perceptual saliency. This technique is analogous to 

techniques that increase the frequency and saliency of targets in child language 

intervention when the clinician highlights target forms through increased intensity 

or prosodic stress.  

Recasts have also been used in second language learning. For example, in a 

study targeting the English dative form (e.g., John sent a letter to Mary vs. John 

sent Mary a letter; Carroll & Swain, 1993), after every incorrect attempt of the 

target form the second language learners were provided with a recast including the 

correct response.  
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Explicit Second Language Learning 

 Unlike first language interventions, explicit teaching techniques commonly 

are used in second language instruction. When these explicit techniques are used, 

language forms are taught by directly explaining to the learner the patterns or rules 

guiding the language forms. For example, in a study targeting object pronouns and 

word order in Spanish (VanPatten & Oikkenon, 1996), learners received explicit 

instruction in their first language, English. Learners were told that pronouns must 

be placed immediately before finite verbs. Learners were also instructed that when 

a pronoun is included in the sentence, the sentence subject may be moved to a later 

position in the sentence sequence or be omitted altogether (e.g., object pronoun + 

verb + subject or object pronoun + verb). Learners were also told that /a/ is used to 

mark objects of verbs in sentences in which both the subject and object could 

complete the action (e.g., The cat chased the dog). Following this instruction, 

learners completed activities incorporating these forms. Intermittently, they were 

reminded of the rules for sentence formulation. 

In second language learning, explicit instruction is also used as a feedback 

component. In a study teaching English ergative verbs to Japanese learners 

(Kubota, 1996), instruction comprised an instructional session followed by a 

feedback session. During the instructional session, learners took part in a drill 

period in which pictures were matched with sentences containing an ergative verb 

or sentences were completed with an ergative verb. Following this drill period, 

explicit instruction was provided. The explicit instruction consisted of showing the 
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learners 10 sentences; some of which were grammatical, others that were not; some 

containing an ergative, others that did not. The learners were then provided 

explanations for these distinctions.  

Second Language Learning Evidence 

Research in the field of second language learning has focused on 

determining which of these intervention techniques is most effective when teaching 

language constructions to adults acquiring a second language. In a meta-analysis of 

the effectiveness of second language (L2) instruction, Norris and Ortega (2000) 

summarize the state of research as follows:  “The principal focus of L2 instruction 

research has thus evolved from whether or not instruction makes a difference to 

what types of instruction are most effective for fostering second or foreign 

language learning in formal contexts” (Doughty, 1991; Long, 1991) (p. 418). 

Given this focus, second language learning research efforts have shown that 

explicit teaching techniques are superior to implicit techniques in helping 

participants to generalize the application of target grammatical constructions. The 

meta-analysis conducted by Norris and Ortega (2000) clearly demonstrates the 

superiority of explicit language teaching techniques. To be included in their meta-

analysis, studies had to have an experimental or quasi-experimental design with a 

focus on teaching specified language targets using specified instructional 

techniques and include sufficient information to contribute to an effect size 

calculation. Of the 77 studies between the years 1980 and 1998 identified by the 

authors, 45 studies were included in Norris and Ortega’s meta-analysis; four studies 
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provided more than one unique treatment sample resulting in 49 unique sample 

studies. From these 49 studies, there were 69 explicit instruction effect sizes and 29 

implicit instruction effect sizes abstracted. Outcome measures varied greatly across 

these studies, with most studies measuring language gains in highly controlled 

linguistic contexts (65%). Other outcome measures included responses on 

grammaticality judgment tasks and multiple choice tests (29% and 39%, 

respectively), as well as performance in contexts with few constraints such as oral 

and written language samples (16%). 

 Statistical analyses carried out using data from the studies included by 

Norris and Ortega (2000) revealed that explicit instruction had a mean effect size 

substantially larger than implicit instruction (d = 1.13 vs. d = 0.54). Based on 

Cohen’s (1988) effect size interpretations, effect sizes greater than 0.80 are 

considered large, those between 0.50 and 0.80 are considered medium, and those 

less than 0.50 are considered small. Norris and Ortega’s effect size of 1.13 for 

explicit instruction easily is considered a large effect, while the 0.54 effect size 

calculated for implicit instruction is a marginally medium effect. Additionally, the 

95% confidence intervals for explicit and implicit instructions (0.93 - 1.33; 0.26 - 

0.82, respectively) do not overlap. Thus, even with consideration of possible error, 

resampling would most likely yield a significant advantage for the explicit 

approaches.  

 An analysis of the outcome measures used in the studies analyzed by Norris 

and Ortega (2000) revealed that the overall effects did not vary based on the 
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outcome measure used. However, Norris and Ortega are careful to point out that 

most study outcomes were based on “the application of explicit declarative 

knowledge under controlled conditions, without much requirement for fluent, 

spontaneous use of contextualized language” (Norris & Ortega, 2000, p. 486). 

Thus, most of these investigations are early efficacy studies (Fey & Finestack, in 

press). Early efficacy studies measure the relationship of language treatments to 

specific outcomes, which are often a single language construction or set of words. 

They do this under highly controlled, laboratory conditions using dependent 

measures that are relatively quick and efficient, but not necessarily representative 

of the use of the same targets in meaningful, communicative contexts. Later 

efficacy studies generally target a broader range of goals and may use more 

functional outcome measures. Effectiveness studies examine the effects of 

interventions applied under more typical clinical conditions and generally include 

highly functional outcome measures, such as use of target and non-target forms in 

spontaneous language samples. From this perspective, results of Norris and 

Ortega’s meta-analysis do not clearly demonstrate effectiveness of explicit or 

implicit interventions, because effectiveness was generally not evaluated. 

In spite of the similarities of instruction targets and techniques in second 

language teaching and child language intervention, the evidence supporting explicit 

teaching techniques in second language cannot directly be applied to children’s first 

language teaching. This is because of differences in the populations that the 

disciplines serve. The focus of second language learning research is primarily on 
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adult learners, who already have mastered their native language, while child 

language intervention focuses on children in the early stages of first language 

development. Compared to adults, children’s limited language experiences and lack 

of language awareness may lead to poor response to explicit teaching techniques. 

Some of the youngest participants who have been included in comparative studies 

of explicit and implicit techniques are secondary students (high school students). 

These studies have demonstrated mixed explicit and implicit treatment results. For 

example in a study teaching Dutch secondary students English syntactic forms, an 

advantage was found for explicit instruction over implicit techniques (van Baalen, 

1983). In another study involving secondary students, Malaysian students learning 

English vocabulary demonstrated greater gains when explicit explanations of the 

meaning of items were provided (Ramachandran & Rahim, 2004). In contrast to 

these findings, a study teaching Spanish object pronouns and word order to English 

speaking secondary students found no increased benefits from explicit instruction 

(VanPatten & Oikkenon, 1996). Results of these studies are inconclusive regarding 

the response of younger second language learners to explicit instruction.  

Another significant difference between the populations served by second 

language instruction and child language intervention is the language and cognitive 

processing systems of the learners. Second language learners presumably have 

typical language learning abilities, whereas the language learning mechanisms or 

more general cognitive mechanisms underlying language learning in children with 

language learning difficulties are impaired. Differences in language and cognitive 
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processing systems may limit the benefits children with specific language 

impairment can gain from explicit instruction as compared to the benefits obtained 

by second language learners.  

Reading Instruction 

 Research on word reading instruction also can inform child language 

intervention. Unlike second language learning, most word reading instruction 

includes children, many of whom are in the same age range of children with 

language impairment. Although the language targets in second language learning 

were shown to be very similar to those in child language intervention, reading 

instruction targets are considerably different than those in child language 

intervention. As in the case in second language learning, some teaching techniques 

used in word reading instruction are similar to those used in language intervention. 

However, the type of techniques that have been found to be the most effective are 

not commonly used in first language interventions. 

Word Reading Instructional Targets 

 In language intervention, depending on the learner’s abilities, specific 

language goals may focus on any one or a combination of the following 

parameters: phonology, semantics, morphology, syntax, and/or pragmatics. 

Although these parameters play important roles when reading words, they are not 

the primary goals of word reading instruction. Instead, word reading instructional 

goals focus on specific skills associated with word reading success, such as 

phonemic awareness and phonics (Ehri, 2004). One aim of phonemic awareness 
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instruction is to increase beginning readers’ sensitivity to the sound structures of 

language by helping them to analyze and manipulate phonemes in spoken words. 

The goal of phonics instruction is to teach letter-sound correspondences and how to 

use these correspondences to decode printed words.  

 Although reading involves processes beyond the decoding of printed words, 

such as sentence and text comprehension, memory, and inference, the body of 

research most rich and relevant to the present study involves word decoding. There 

is a long line of word reading research that examines instruction in terms of its 

explicitness and implicitness; therefore, in the following sections the reading 

approaches and relevant research presented are limited to decoding instruction.  

Implicit Reading Instruction   

  Implicit word reading instructions are more commonly referred to as whole 

language or constructivist approaches. At the heart of these approaches is the belief 

that learning should occur incidentally and that “teaching literacy should focus on 

meaning and the experience of the child, rather than on the teaching of skills” 

(Chaney, 1990). It is believed that targeting skills that draw attention to language 

units distracts learners from important communicative functions and should be 

avoided in implicit word reading instruction (Chaney, 1990). Although the specific 

teaching techniques used in word reading instruction differ from the techniques 

used in child language intervention, the underlying principles of implicit word 

reading strategies are similar to those of child language teaching.  



29 

 The differences in techniques used in the two fields are due to the 

differences in teaching targets. In word reading instruction the target is the correct 

pronunciation of written words into meaningful phonological forms; whereas, in 

child language intervention the target is comprehension and productive use of 

spoken forms. Because of this difference in treatment targets, elicited imitation, 

modeling, and recasts do not lend themselves to improve learners’ decoding skills. 

Nevertheless, in both implicit reading instruction and child language intervention, 

practice is guided by the philosophy that relevant language skills are best acquired 

when the learner induces language rules. Thus, the rules are not provided explicitly 

to the learner. Instead, in both implicit word reading instruction and child language 

intervention, instructors and clinicians manipulate the learner’s natural environment 

to highlight relevant language aspects.  

 Advocates of implicit reading instruction believe that word reading is best 

learned in the same manner that first languages are acquired, through natural 

induction. Because of this, these theorists and educators are inherently opposed to 

teaching word reading subskills such as phonemic awareness and phonics. Despite 

this opposition, supporters of the whole language approach do recognize the value 

of phonemic awareness as long as it is embedded into meaningful contexts when 

taught (Stahl, McKenna, & Pagnucco, 1994). Thus, some implicit instructions have 

included phonemic awareness activities in a manner that is consistent with the 

belief that reading is best learned through the process of induction. Therefore, 

phonemic awareness is taught without highlighting sound-letter correspondences. 
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In these approaches learners are expected to induce letter-sound associations 

largely through their repeated experiences with meaningful and developmentally 

appropriate text. 

 There is some support for such implicit approaches. For example, in a study 

examining the acquisition of letter-sound correspondences, Thompson et al. (1999) 

found that learners made significant gains in word reading in spite of a lack of 

explicit instruction. In this study, instruction emphasized the semantic-syntactic 

context of words through “book experience” such that sound-letter correspondences 

were induced through the amassed accumulation of experience with the forms. For 

example, the /d/ -“D” correspondence was learned through many exposures of 

words beginning with /d/. Moreover, letter names were also used to induce letter-

sound correspondences. For example, learners were instructed to base the 

pronunciation of letters on the name of the letter so that a word that begins with the 

letter ”D” is produced with the same sound that is produced when “D” is 

pronounced (note that this rule does not work well with all letter-sound 

correspondences; e.g., “C,” “G,” “H”). In this study, instruction never explicitly 

taught the pronunciation of isolated letters or the correspondences between letter 

sequences and their pronunciations. During instruction, all letters were referred to 

by their names, not their corresponding sounds.  

 Two examples of studies that did not include the presentation of letters were 

conducted by Brennan and Ireson (1997) and Lundberg et al.(1988). Compared to 

the Thompson study (1999), the instructions included in these examinations fall 
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closer to the explicit end of the explicit/implicit instruction continuum because they 

focus on phonemic awareness in a systematic manner. Instruction occurred within 

the broader context of language activities such as writing journals, dictating stories, 

and reading poems. However, unlike the Thompson et al. study (1999), phonemic 

awareness was targeted systematically through metalinguistic games and activities 

that instructed the children to first focus on listening, then progressively shift focus 

to rhyming, sentences, and words, respectively. The last stage of the program 

provided explicit instruction on the phonemes within words. Phonemic skills were 

targeted with the hope that learners would be able to implicitly transfer this 

knowledge to aid their decoding abilities. In these studies, learners demonstrated 

gains in metalinguistic abilities including rhyming and phoneme segmentation; 

however, there were no gains on letter naming and sound-letter correspondences. 

Explicit Reading Instruction 

 Unlike most child language inventions, word reading instruction often relies 

on explicit teaching techniques. One way explicit instruction is implemented is 

through the systematic presentation of the subskills involved in the word reading 

process. When these skills are taught explicitly, the teacher makes direct 

connections between sounds and their corresponding letters for learners. Such 

approaches are similar to the implicit approaches of Brennan and Ireson (1997) and 

Lundberg et al. (1988) described above with the addition of letter training. For 

example, in the program Sound Foundations (Byrne & Fielding-Barnsley, 1991), 

activities focused on phonemic awareness were supplemented with instruction 
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focusing on letter-sound correspondences. One way this was achieved was by 

displaying the phoneme-letter combination of focus during activities and telling the 

learners what the phoneme “says.”  

 In another example, a program was designed to teach young children that 

words are composed of individual phonemes that correspond to individual letters or 

letter sequences (Ball & Blachman, 1991). Letters were represented on individual 

tiles that learners could place together or pull apart. In this program, the specific 

role of sounds and letters in the composition of written words were directly taught. 

Moreover, letter-sound training has been integrated into programs designed to 

highlight the relationship between words based on phonemic similarities (Bradley 

& Bryant, 1983). In such programs, both sound and letter similarities are brought to 

learners’ attention. For example, learners are taught that the words dog and duck 

both begin with the same sound and start with the same letter. Other studies have 

highlighted letter-sound correspondences directly in reading activities. This was 

done in one program (Vandervelden & Siegel, 1997) by teaching learners to use the 

initial consonant of words to aid recognition, spelling, and reading of words. This 

program began by teaching learners to match the first sound identified in a word to 

the corresponding plastic letter. Once the different initial sounds were matched to 

their corresponding letters (e.g., /k/ in cat matched to the letter “K” and /d/ in dog 

matched to the letter “D”), learners were asked to match spoken words with their 

corresponding letter patterns (e.g., which one of two cards represents cat and which 

represents dog). 



33 

 In each of the explicit word reading approaches described above, the 

ultimate goal is to facilitate the acquisition of word reading abilities. To do this, 

these programs focus on teaching skills, such as letter-sound correspondences, that 

are related to the early word reading process. Moreover, these programs make 

direct links between the skills taught and their relationship to word reading, such 

that the learner should be consciously aware of the relationship.  

Reading Instruction Evidence 

Similar to research in second language learning, research in word reading 

instruction has examined the effectiveness of explicit instructional methods. Most 

relevant to the current discussion are the findings of a set of extensive meta-

analyses focused on phonemic awareness and sound-letter correspondence (Ehri, 

2004). These analyses are relevant in two important ways. First, the analyses tested 

whether explicit instruction in phonemic awareness and letter-sound 

correspondences helps to improve children’s reading abilities. At this level, the 

analyses provide evidence regarding the effectiveness of these explicit instructions 

compared to no instruction. Second, the meta-analyses addressed, within these 

explicit instructions, which types are most effective, including comparisons of 

implicitly and explicitly taught phonemic awareness programs that do not 

incorporate letters into instruction.  

In Ehri’s (2004) meta-analysis of phonemic awareness interventions, 96 

comparisons of phonemic awareness programs to control conditions were 

identified. These comparisons were based on 52 different studies that met the 



34 

following criteria (a) included an experimental group of learners receiving 

instruction in phonemic awareness and a control group, (b) included measures of 

the impact of phonemic awareness instruction on reading, and (c) was published in 

a peer-reviewed journal. Ehri’s (2004) meta-analysis of phonics instructions 

included 66 comparisons of phonics instruction to either programs that did not 

include phonics or programs that included unsystematic phonics instruction. These 

comparisons were based on 38 individual studies meeting the following conditions: 

(a) published after 1970 in peer-reviewed journal, (b) phonics instruction was in 

English, (c) the study included measures of the impact of instruction on reading, (d) 

the study addressed learning outside of a laboratory setting, and (e) the study was 

not in the meta-analysis of phonemic awareness. 

 Statistical analyses carried out using effect sizes from studies included in 

the phonemic awareness and phonics meta-analyses revealed that both types of 

instructions resulted in significantly greater gains than control instructions (ds =  

0.53 and 0.41, respectively). Based on Cohen’s (1988) effect size interpretations, 

these are medium to small effects. Moreover, within the phonemic awareness 

analysis, effect sizes were larger for programs that included letters (d  = 0.67) than 

those that did not (d  = 0.38).  

 These studies indicate that there is an advantage for explicit teaching 

techniques in reading instruction. However, these effects are not as large as the 

effect sizes observed for explicit instruction in second language learning. 

Nevertheless, the favoring of explicit instruction observed in reading instruction in 
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conjunction with the robust effects observed in second language instruction, 

motivate further investigation of efficacy of explicit instruction in child language 

interventions.  

Explicit Child Language Intervention 

  Although most first language interventions rely primarily on the use of 

implicit intervention techniques, investigators of child language intervention have 

proposed incorporating an additional explicit rule-focused teaching technique into 

intervention programs to further enhance learning. Spekman and Roth (1982) assert 

that, 

 “it is unreasonable to assume that environmental manipulations alone will 

always be sufficient for the language impaired child to learn what is 

necessary…for some children it may be appropriate to teach at least some of 

the necessary rules in a direct manner, i.e., through explicit statement of the 

rule followed by sufficient opportunities for application and use” (p. 435).  

Connell (1982) also suggested the use of explicit rule presentation as an 

intervention component, but quickly qualifies this notion by indicating that 

clinicians are limited by children’s immature metalinguistic systems and are not 

afforded the advantage second-language teachers have to explain language rules 

explicitly. 

As a test of this limitation posited by Connell (1982), Swisher et al. (1995) 

implemented a study specifically designed to investigate the possibility of using an 

explicit rule-focused technique to facilitate language learning of a novel morpheme 
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in children with language impairment. The participants in the Swisher et al. study 

included 25 children with typical language development (mean age = 57 months) 

and 25 children with language impairment (mean age = 56 months). The 

participants with language impairment were all enrolled in speech-language 

therapy, scored less than -1.64 standard deviations on a language test, and scored 

greater than a standard score of 75 on the Nonverbal Scale of the Kaufman 

Assessment Battery for Children-Nonverbal Scale (Kaufman & Kaufman, 2004).  

The study examiner met with participants on two separate days. On the first 

day of the experiment, the participants completed a training session, a pre-

generalization training session, and a practice post-test. On the second day, the 

participants completed a training session, a pre-generalization training session, and 

a generalization post-test. The training sessions included the presentation of two 

novel nouns (i.e., “gack” and “pim”). Each noun occurred 20 times in the story: 10 

marked and 10 unmarked. The clinician added the novel morpheme /u/ to target 

nouns when they represented the larger form of the target referent (i.e., “gacku” and 

“pimu”). The examiner presented and manipulated clay figures during the story 

presentation to stress the contrast between the marked and unmarked nouns. In the 

generalization sessions, the examiner presented participants with paired contrasts of 

the marked and unmarked novel nouns presented in the story. The post-tests 

consisted of questions requiring the production of marked and unmarked untrained 

nouns.  
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Participants were assigned to either an explicit or implicit condition. In the 

explicit condition, during training and generalization sessions, the examiner 

provided participants with explicit information delineating the rule underlying the 

use of the novel morpheme. For example, in the story training task, the semantic 

basis for the affixed morpheme was stated when the examiner introduced the novel 

noun: “For the small one you say gack, but for the big one, you have to say [u], 

gacku.” The examiner followed this introduction by a request for the child to use 

the novel form: “This is a gack” (pointing to the small version); “What is this?” 

(pointing to the large version). In the implicit condition, the examiner provided a 

filler statement upon introduction of the novel noun: “The gacku was sad because 

he lost his favorite magical object.” The examiner followed this statement by the 

same production request as was used in the explicit condition. 

Results revealed that in the explicit condition, significantly more of the 

children with typical language development demonstrated generalization on the 

post-test (8 participants) than did children with language impairment (2 

participants). However, in the implicit condition there was not a significant 

difference between the children with typical language who generalized (7 

participants) and the children with language impairment who generalized (4 

participants). Thus, the children with SLI appeared not to gain as much from 

explicit cues as did the typical learners. The investigators did not complete an 

analysis to determine whether significantly more children with language 

impairment generalized in the explicit condition compared to the implicit condition, 
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although the data pattern made it clear that there was no advantage for the explicit 

condition (2/14 in the explicit condition vs. 4/12 in the implicit condition).  

Although this study provides evidence that for some children, a novel noun 

inflection can be learned using an explicit teaching approach, it does not indicate 

that an explicit approach is superior to an implicit approach (or vice versa), 

especially for children with language learning impairments. Moreover, in both the 

explicit and implicit treatment groups, there were more participants who did not 

learn the novel morpheme than participants who acquired the morpheme.  

There are several possible reasons why the participants in this study, 

particularly those with language impairment, had difficulty with the grammatical 

task. First, given that a significant number of participants (language impaired and 

typically developing) in both treatment conditions did not acquire the novel 

morpheme, the learning task may have been too difficult for this study sample. This 

difficulty may have stemmed from the use of novel nouns as well as the novel 

suffix. Second, both the participants with language impairment and typical 

language development ranged in age from 4 to 6 years; thus, we would anticipate 

that the children with language impairment would have more difficulty with the 

task than the typically developing children with stronger language skills. We do not 

know if children with language impairment whose language skills were 

commensurate to the language abilities of the children with typical language 

development would have performed differently under the same conditions. 

Furthermore, due to the study entrance criteria for nonverbal cognitive abilities 
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(i.e., IQ greater than 75) many of the children with language impairment included 

in this study may have had relatively low nonverbal cognitive skills. Nonverbal 

abilities typically include problem-solving skills, which may be critical for the 

explicit learning task. We do not know if children with nonverbal cognitive abilities 

commensurate to the cognitive abilities of the participants with typical language 

development would have performed differently on this task. The results do not 

indicate that explicit techniques are superior to implicit techniques when teaching a 

novel morpheme to children with language impairment. Thus, based on this study 

alone, the efficacy of an explicit rule-based language intervention for children with 

specific language impairment would appear to be limited.      

 
Pilot Study 

 Besides the Swisher study (1995), there are no other known studies within 

language teaching literature that examine the effect of using explicit techniques to 

teach grammatical forms to children with relatively specific language learning 

problems. Therefore, before conducting the present study, a pilot study was 

completed. Six children with typical language development ranging in age from 4;8 

to 6;7 participated in the pilot study. Four of the participants were assigned to an 

explicit condition; two to an implicit condition. Each child participated in four 

teaching sessions. The sessions were similar to those used in the current study. 

During these sessions, the examiner presented participants in the explicit group the 

pattern underlying the novel grammatical form being taught. For participants in the 
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implicit group, instead of hearing the explicit rule, the examiner provided a generic 

attentional prompt (see description of the task in the Method section).  

 Based on the participants’ performance on a production probe, three of the 

four participants in the explicit treatment group acquired the novel form. Two of 

them demonstrated mastery of the form after only one teaching session. Neither of 

the two participants in the implicit group acquired the novel form. However, when 

a recast component was added in a fifth teaching sessions, one of the participants in 

the implicit group acquired the novel form. Therefore, it was decided to add a 

recast component to the current study’s teaching task.  

 The results of the pilot study confirmed that there is an advantage for 

explicit instruction when teaching a novel grammatical marking, at least for 

children with typical language development. These results motivated the 

examination of explicit teaching techniques when teaching morphosyntax to 

children with language impairments.  

 Additionally, the pilot study confirmed that the study design was generally 

appropriate for subsequent studies. Specifically, based on pilot data, the study 

probes and task, including the novel marking targeted seemed well-suited for the 

investigation (see detailed description in the Method section). Across the four 

sessions, all participants were able to complete all of the study probes and tasks. 

Each session took no more than 30 minutes and participants remained engaged in 

the activities throughout the sessions. Overall, participants seemed to enjoy the 

learning experience. 
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 The pilot data indicated that the novel grammatical marking targeted was 

appropriate. There was no indication that the use of a novel grammatical marking 

negatively impacted the development of the children’s true language. Moreover, the 

marking was difficult to learn for both of the participants in the implicit group and 

one of the participants in the explicit group. Thus, the novel target and intervention 

methods yielded variability in outcomes, which is desirable in experimental 

analyses.   

Summary 

Johnston (1985) describes language learning as an inductive process of 

pattern recognition. Thus, children acquiring language are expected to search 

unconsciously for linguistic patterns and to learn increasingly complex 

constructions incidentally. English-speaking children with language impairments 

have difficulty learning and producing grammar, especially inflections and function 

words related to tense and agreement. With this in mind, language interventionists 

must try to simplify the learning task for children having difficulty moving through 

the language learning process. Up to this point, despite some calls for more explicit 

teaching methods (Spekman & Roth, 1982), first language intervention has 

typically been attempted through naturalistic implicit approaches. Similarly, in the 

fields of second language learning and word reading instruction, implicit 

instructional techniques have also been employed, including procedures that 

closely resemble those found in child language intervention. However, implicit 

instruction is not the only type of instruction used in these related disciplines; 
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explicit instruction is also readily utilized. In fact, research in second language 

learning has advanced to the point where studies have been designed to compare 

the relative effectiveness of explicit and implicit instructions. In word reading 

instruction, research includes analyses comparing explicit and implicit teaching 

techniques. However, reading instruction has advanced one step further; studies 

have been designed to determine which type of explicit instruction is most 

effective. In both disciplines a significant advantage for explicit techniques in 

comparison to implicit techniques has been identified. 

Given these findings, this study was designed to test the efficacy of an 

explicit language intervention approach compared to an implicit language 

intervention approach when teaching a novel grammatical inflection to children 

with language impairment. The novel inflection taught was a morphological 

marking (i.e., -pa or -po) attached to the end of a verb to indicate the gender of the 

sentence subject. Participants’ acquisition of the novel inflection was measured 

using three probes that required the participants to attempt to produce the target 

inflection. The outcome measures included responses to a teaching probe that 

presented items identical to those used in training, a generalization probe that 

included unfamiliar exemplars of the rule, and a maintenance probe that consisted 

of both teaching items and unfamiliar items. Participants completed the learning 

and generalization probes immediately after receiving instruction on the novel 

inflection. Participants completed the maintenance probe at least one day after the 

previous teaching session. 
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There were three primary questions addressed by the study. Study 

predictions are based on results from the pilot study as well as findings from 

second language learning and word reading instruction that demonstrate an 

advantage for explicit instruction over implicit instruction. 

Study Questions and Predictions 

Question 1: Is an explicit intervention approach more efficacious than an implicit 

approach in teaching children with specific language impairment to acquire a 

novel grammatical marking? 

 On a 10-item production probe that took place immediately after teaching 

trials and involved the same sentence subjects and verbs as those used in training, it 

was anticipated that more children who received explicit intervention would 

acquire the gender marking than children who received implicit intervention.  

Question 2: Is an explicit intervention approach more efficacious than an implicit 

approach in teaching children with specific language impairment to generalize a 

novel grammatical pattern to sentences containing unfamiliar subjects and/or 

verbs?  

 On a 30-item generalization production probe that took place after the 

teaching probe and involved sentence subjects and verbs different from those used 

in training, it was anticipated that more children who received explicit intervention 

would demonstrate appropriate use of the gender inflection in untrained sentences 

than children who received the implicit intervention.  
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Question 3: Do children with specific language impairment demonstrate greater 

retention of a novel grammatical form if taught using an explicit language 

intervention compared to an implicit intervention?  

 On a 20-item maintenance production probe that took place at least one day 

after teaching, it was anticipated that more children who received the explicit 

intervention would demonstrate appropriate use of the gender inflection than 

children who received the implicit intervention. 



45 

Chapter 2: Method 

Participants 

Thirty-two 6-, 7-, and 8-year old children with specific language 

impairment (SLI) participated in this study. The present study’s stimulus 

randomization and blocking design required 16 participants to complete fully 

balanced experimental and control groups that were equal in size (see Appendix B). 

Therefore, participants were tested in two blocks of 16.  

Participation Criteria  

 Children were required to meet a set of inclusionary and exclusionary 

conditions to participate in this study. To be included, each child must have met the 

following conditions: (a) currently receiving special speech-language and/or 

reading services or on a watch list for language learning problems; (b) Spoken 

Language Quotient standard score below 81.25 (-1.25 SDs) on the Test of 

Language Development – Primary, Third Edition (TOLD-P:3; Newcomer & 

Hammill, 1997); and (c) English must be the dominant language used by the 

children in their homes. Children were excluded from the study if they met any of 

the following conditions: (a) had a history of frank neurological disorders, such as 

stroke, traumatic brain injury, seizure disorders, or cerebral palsy, as reported by 

their parents; (b) failed a hearing screening or had a history of receiving services 

for hearing impairment; (c) received a standard score below 70 (-2 SD) on the 

Matrices subtest of the Kaufman Brief Intelligence Test, Second Edition (KBIT-2; 

Kaufman & Kaufman, 2004) or (d) received a standard score less than 80 (-1.33 
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SD) on the Goldman Fristoe Test of Articulation, Second Edition (GFTA-2; 

Goldman & Fristoe, 2000). Diagnosis of SLI based on inclusionary and 

exclusionary conditions similar to these have been recommended for use by both 

clinicians and researchers (Stark & Tallal, 1981). Moreover, similar conditions 

have been used by various research groups in studies focusing on children with SLI 

(e.g., Connell & Stone, 1992; Fey et al., 1993; Fey & Proctor Williams, 2000; J. R. 

Johnston & Weismer, 1983; Leonard, Bortolini et al., 1992; Rice & Wexler, 1996). 

Table 2-1 presents the study groups’ characteristics based on the inclusionary and 

exclusionary entry criteria. 
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Table 2-1 

Participant group characteristics 

Pre-experimental Variable 

Explicit 

Group 

Implicit 

Group p d/(95% CI) 

Female:Male Ratio 0.78/1 

(7/9) 

0.60/1 

(6/10) 

1.00 0.06/(-0.64 - 0.75) 

White:African-American/ 

Hispanic Ratio 

.33/1 

(4/12) 

.33/1 

(4/12) 

1.00 0.00 

(-0.69 - 0.69) 

Age (Months) 

Mean 

SD 

Min - Max 

 

87.94 

7.71 

74 - 103 

 

88.31 

8.32 

72 - 102 

0.90 -0.05/(-0.74 - 0.65) 

Caregiver Education 

(Years) 

Mean 

SD 

Min - Max 

 

 

12.81 

2.69 

9 - 20 

 

 

13.38 

2.36 

9 - 18 

 

0.53 

 

-0.23/(-0.92 - 0.47) 

Number of Siblings 

Mean 

SD 

Min - Max 

 

3.81 

2.10 

1 - 7 

 

2.38 

1.54 

0 - 5 

0.04 0.78/(0.06 - 1.50) 
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Pre-experimental Variable 

Explicit 

Group 

Implicit 

Group p d/(95% CI) 

Spoken Language 

Quotienta 

Mean 

SD 

Min - Max 

 

 

67.50 

8.03 

56 - 80 

 

 

69.56 

8.47 

48 - 80 

 

0.49 

 

-0.25/(-0.95 - 0.45) 

Speaking Compositea 

Mean 

SD 

Min - Max 

 

68.69 

10.56 

52 - 85 

 

68.88 

10.50 

49 - 82 

0.96 -0.02/(-0.71 - 0.67) 

Listening Compositea 

Mean 

SD 

Min - Max 

 

78.81 

8.08 

64 - 91 

 

80.13 

7.66 

64 - 94 

0.64 -0.17/(-0.86 - 0.53) 

Syntax Compositea 

Mean 

SD 

Min - Max 

 

69.81 

11.12 

53 - 96 

 

68.81 

11.66 

51 - 89 

0.81 0.09/(-0.61 - 0.78) 
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Pre-experimental Variable 

Explicit 

Group 

Implicit 

Group p d/(95% CI) 

Nonverbal Intelligenceb 

Mean 

SD 

Min - Max 

 

82.31 

7.90 

73 - 105 

 

82.63 

7.83 

73 - 99 

0.91 -0.04/(-0.73 - 0.65) 

Time to Complete 

Treatment (Days) 

Mean 

SD 

Min - Max 

 

 

9.19 

3.53 

4 - 16 

 

 

9.31 

4.39 

4 - 16 

 

0.93 

 

-0.03/(-0.72 - 0.66) 

aStandard score with Mean = 100, SD = 15 based on the TOLD-P:3. bStandard 

score with Mean = 100, SD = 15 based on the KBIT-2. 

 

Including children who had already been identified as having a language 

impairment or who were identified as at risk for language learning difficulties 

ensured that the children included in the study were significantly impaired based on 

clinical standards and that the participants are reflective of children with specific 

language impairment typically found on clinicians’ caseloads (Aram, Morris, & 

Hall, 1993). All participants were referred by speech-language pathologists or 

reading specialists who were concerned about the children’s language development. 

The types of special services the participants were receiving were documented in a 
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demographic questionnaire completed by the candidates’ primary caregivers (see 

Appendix A). At the time of this study, 13 of the participants (8 in the Explicit 

condition; 5 in the Implicit condition) were receiving services focused on speech-

language, 2 (both in the Implicit condition) were receiving services focused on 

reading and/or writing, 11 (5 Explicit; 6 Implicit) were receiving services focused 

on all of these areas, and 6 (3 Explicit; 3 Implicit) were receiving no services. 

Due to potential variability in clinicians’ criteria for diagnosing specific 

language impairment (Aram et al., 1993) children must have received a standard 

score below 81.25 (-1.25 SD) on the Spoken Language Quotient (SLQ) composite 

of the TOLD-P:3. There has been considerable debate regarding the most 

appropriate cutoff score to use when diagnosing specific language impairment 

based on standardized tests of language ability, ranging from 1 SD below the mean 

(Bloom & Lahey, 1978) to 2 SDs below the mean (Whitehurst & Fischel, 1994). In 

an epidemiological study of SLI, Tomblin et al. (1996) determined that two or more 

composite scores of -1.25 SDs resulted in the highest degrees of sensitivity and 

specificity (.85 and .99, respectively) for diagnosing SLI in kindergarten. 

Additionally, Tomblin et al. found that if using a single composite score to 

diagnose specific language impairment, a cutoff of -1.14 SDs yields the highest 

degrees of sensitivity and specificity (.86 and .99, respectively). To help reduce 

false positives, we maintained the lower cutoff of -1.25 SDs (i.e., standard score 

less than 81) to confirm expressive language impairment of the participants in this 

study.  
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 To help reduce the influence of intelligence on language performance 

abilities, a score equal to or above -2 SD (i.e., standard score of 70) on the Matrices 

subtest of the Kaufman Brief Intelligence Test, Second Edition (KBIT-2; Kaufman 

& Kaufman, 2004) was required. This criterion was set to rule out the possibility 

that a participant had mental retardation.  Although this criterion is lower than the 

typical nonverbal intelligence cutoff score of 85, there was no reason to believe that 

children with nonverbal intelligence scores between 70 and 85 would be at a 

learning disadvantage in this study (Fey, Long, & Cleave, 1994).   

Recruitment 

 Children were recruited primarily from the Kansas City, Kansas School 

District, but also from school districts in the surrounding metropolitan Kansas City 

area and the Chicago metropolitan area. Initially, the school district special service 

coordinators were contacted and informed of the study. Appropriate district 

procedures were followed for receiving permission to recruit participants from the 

school districts whose coordinators expressed interest in the study. Upon receiving 

district permission, recruitment packets were given to individual speech-language 

pathologists and reading specialists. Included in the packets was a description of 

the desired study participants and recruitment letters. The special service providers 

were asked to use the participant description to identify children currently on their 

caseloads who appeared to be appropriate candidates. The special service providers 

sent recruitment letters to the parents of the children identified as potential 

candidates. Parents interested in enrolling their children in the study were asked to 
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contact the investigator or to return a form giving the investigator permission to 

contact them. 

 During the initial conversation with parents interested in enrolling their 

child in the study, the investigator provided a brief description of the study. For 

parents still interested in enrolling their children in the study, the investigator asked 

some screening questions (e.g., age, special services, neurological history, and 

hearing status) to ensure that the child was an appropriate candidate. Parents whose 

children passed the initial screening were scheduled for testing. 

Screening 

Upon obtaining the parents’ signed consent forms, the investigator 

scheduled potential participants for a testing session. The purpose of this session 

was to verify that the child met the participant inclusion and exclusion conditions 

specified above. During the testing session, one parent completed a demographic 

form (see Appendix A). Additionally, each child first completed the TOLD-P:3, 

followed by the KBIT-2 and the GFTA-2. Children were permitted to take breaks 

as needed.  

The screening sessions took place in the children’s homes, daycares, or 

schools, whichever was most convenient for the child and his or her family. The 

session required no more than 1.5 hours to complete. The examiner notified parents 

within one or two days whether their child qualified for the study. Parents were 

given summaries of their child’s performance on these measures.  
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Forty-five children were screened in this manner. Thirty-five children were 

identified as meeting the participant criteria. Eight children were excluded from the 

study because they earned standard scores on the Spoken Language Quotient of the 

TOLD-P:3 greater than the cutoff. One child was excluded because he earned a 

standard score of 67 on the articulation test. One child was excluded because 

English was not his primary language. One child who met the screening criteria, 

but who could not be contacted after testing was never assigned to a treatment 

group and was withdrawn from the study. 

Treatment Group Assignments 

The remaining thirty-four children who met the study entry criteria were 

randomly assigned to a treatment group: the Explicit Group or the Implicit Group. 

After randomization, one child could not be contacted for study task sessions. 

Another child only completed one study task session. These two participants were 

withdrawn from the study. Their data are not included in any of the study analyses.  

The group assignment order was determined prior to the recruitment and 

identification of study participants. With consideration of explicit/implicit group 

assignment, counterbalancing of the gender marking associated with the -pa/-po 

forms, and randomization of task and probe items (see Appendix B), there were 16 

different types of study assignments. To determine the order participants would be 

assigned to each of these assignment types, each assignment was paired with a 

random number using Microsoft Excel’s random number generator. The pairs were 

then sorted in ascending order. This was the order the assignment types would be 
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allocated. The same process was done for the second group of 16 assignments. The 

investigator was kept unaware of a participant’s potential group assignment until 

the participant completed the entry testing. After a subject was identified, the 

randomized list was consulted to determine the assignment. 

The treatment assignments of the two participants who were withdrawn 

from the study were added to the end of the respective randomization group. Thus, 

Assignment 16 from the first group of 16, which was an Implicit Group 

assignment, was added to the end of the first block (i.e., remained assignment 16); 

Assignment 18 from the second group of 16, which was an Explicit Group 

assignment, was added to the end of the second block (i.e., became assignment 32).  

The randomized treatment groups were compared on a total of 10 pre-

experimental variables, as well as on the total number of days required to complete 

the four treatment sessions (see Table 2-1). A significant difference was found 

between the two groups based on the number of other children living in the home. 

The effect size of this difference was also significant. On average, the Explicit 

Group had 1.5 siblings more than the Implicit Group. Given this discrepancy, prior 

to performing the statistical analyses, three t-tests were completed to help 

determine if there was a significant relationship between participants’ performance 

and the number of siblings in the home. Specifically, a t-test was used to compare 

the mean number of siblings for participants who acquired the novel marking in the 

Explicit and Implicit Groups. A separate test was done for each of the study probes 

(i.e., Teaching, Generalization, and Maintenance). None of the p values were even 
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remotely statistically significant (all ps > 0.65). These analyses confirmed that the 

number of siblings living with participants did not significantly influence the 

acquisition of the novel grammatical marking. No other significant differences 

were identified between the two treatment groups on any of the pre-experimental 

measures (all ps greater than 0.49)

Novel Grammatical Marking 

 To answer the study questions, the investigator attempted to teach a novel 

grammatical form to participants using a teaching procedure that either did 

(Explicit Group) or did not (Implicit Group) include a description of the pattern 

governing the novel grammatical inflection. The novel inflection taught was the 

same used by Anderson (2001) in her study of inflectional morpheme learning by 

Spanish children with SLI. This inflection marks the gender of the sentence subject 

(agent) on the sentence verb (action) in a manner that occurs naturally in other 

languages, such as Hebrew (Dromi, Leonard, Adam, & Zadunaisky-Ehrlich, 1999). 

Specifically, the endings -pa and -po were used to mark the sentence verb for either 

a female or male sentence subject. The marking was counterbalanced so that for 

half of the participants, the -pa ending marked a female subject (e.g., Sara can 

runpa) and for the other half, the ending was used to mark a male subject (e.g., 

Mike can runpa). The other marking, -po, was counterbalanced in the same way.  

 Using an inflection that does not occur in English ensured that the 

children’s performance in the study was not influenced by previous or concurrent 

experience with the form being taught. As is demonstrated in the example 
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sentences, the invented marking was affixed to the ends of familiar tenseless 

English verb stems within typically structured English sentences (subject + modal 

can + verb). This isolated the learning required to only the novel grammatical 

inflection.  

It was anticipated that this inflection would be especially difficult for 

children with specific language impairment to learn for several reasons. First, in 

this task, the novel verb gender morpheme served as an inflectional marking. 

Grammatical inflections are members of a class of morphemes that has been shown 

to be difficult for children with specific language impairment to acquire (Bishop, 

1994; Oetting & Rice, 1993; Rice & Oetting, 1993; Rice & Wexler, 1996; Rice et 

al., 1998). Second, the novel inflection is a complex morpheme that served as an 

agreement marking between two sentence components, the sentence subject and the 

verb. The marking was not interpretable without knowledge of this relationship. 

Third, this novel inflection was used in a previous study of language learning in 

Spanish-speaking children with SLI (Anderson, 2001). In this study, Anderson 

found that, whether taught using either a modeling approach or a modeling plus 

imitation approach, participants with SLI had greater difficulty learning the novel 

inflection compared to participants with typical language development. In fact, 14 

out of 16 participants with SLI never even produced the novel morpheme compared 

to seven out of 16 participants with typical language development. This study 

serves as evidence that this grammatical inflection is difficult for children to learn 
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when taught using either a relatively implicit modeling or modeling plus imitation 

approach. Thus, it seemed a good test of an explicit rule-based approach.   

Teaching Sessions 

Each study participant completed four teaching sessions. These sessions 

were intended to occur within a 2-week period. The mean number of days between 

individual treatment sessions for both groups combined was 2.75, range = 1 to 11 

(Explicit: mean = 2.73, range = 1 to 11; Implicit: 2.77, range = 1 to 7). The mean 

number of days required to complete all four treatment sessions for both groups 

was 9.25, range = 4 to 16 days (Explicit: mean = 9.19, range = 4 to 16; Implicit: 

9.31, range = 4 to 16). All sessions took place in the children’s homes, daycares, or 

schools in the quietest space available.  

Each teaching session consisted of a maintenance probe, a teaching task, a 

teaching probe, and a generalization probe. The exception to this is that the first 

teaching session did not include a maintenance probe. The probes assessed 

participants ability to produce the novel inflection. The teaching task and all of the 

probes were presented via computer. Computer presentation ensured that in each 

treatment group, each child received identical presentations of the learning and test 

stimuli. Table 2-2 lists the teaching session tasks the participants completed each 

study day. Each of these components is described in detail below. 
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Table 2-2  

Teaching session tasks 

Time 

1 2 3 4 

 
Maintenance 

Probe 

Maintenance 

Probe 

Maintenance 

Probe 

Modeling 

Teaching Task 

Modeling 

Teaching Task 

Recast  

Teaching Task 

Recast  

Teaching Task 

Teaching Probe Teaching Probe Teaching Probe Teaching Probe 

Generalization 

Probe 

Generalization 

Probe 

Generalization 

Probe 

Generalization 

Probe 

 

Teaching Task 

 Modeling Teaching Task. At Times 1 and 2, participants were taught the 

novel grammatical morpheme using a modeling technique. At the beginning of the 

task, a narrator informed the participants that, “Tiki, a creature from outer space, 

just came to Earth. Tiki uses many of the same words we do, but there is something 

different about the way Tiki talks.” The narrator instructed the participants to try to 

figure out Tiki’s language so that they could talk just like her. The participants 

were required to watch and listen to each model; the examiner did not instruct the 

participants to imitate the models.  
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 Next, participants viewed 20 colored graphics depicting characters 

completing various actions. These drawings depicted four different characters 

performing five different actions. Simultaneously, the participants heard the 

creature from outer space describe the situation using her language (e.g., “Mike can 

walkpo”). These descriptions served as models of the target grammatical 

morpheme. There was a 1500 ms pause between each model presentation.  

 After every fifth model, the narrator provided an auditory prompt. The 

prompt provided depended on the teaching condition (i.e., Explicit or Implicit). The 

rule-based prompt for the Explicit Group was, “When it’s a boy, you add –po (–pa) 

to the end. When it’s a girl, you add –pa (–po) to the end.” The filler prompt for the 

Implicit Group was, “Listen carefully so you can talk just like Tiki.” Participants 

never received a prompt to imitate the novel inflection rule. After the presentation 

of the 20 models and four prompts, two probes to assess learning were 

administered during each session, as described below. 

 Recast Teaching Task. At Times 3 and 4, the teaching task changed. The 

Recast Teaching Task required the participants to attempt to produce the novel 

grammatical form when presented with a stimulus comprising a graphic of a 

character carrying out an action combined with an auditory prompt of the 

character’s name plus the modal can (e.g., “Sara can”). Just as in the Modeling 

Teaching Task, at the beginning of the Recast Teaching Task, a narrator informed 

the participants that, “Tiki, a creature from outer space, just came to Earth. Tiki 

uses many of the same words we do, but there is something different about the way 
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Tiki talks.” The narrator instructed the participants to try to figure out Tiki’s 

language so that they could talk just like her.  

 Next, the narrator instructed the participants that Tiki would start the 

sentence and they would have to complete the sentences just as Tiki would. The 

participants viewed 20 graphics identical to the graphics in the Modeling Teaching 

Task. Simultaneously, the participants heard Tiki begin to describe the situation 

using her language (e.g., “Mike can…”). If the participants produced the verb with 

the appropriate gender marking (i.e., -pa or -po; “Sara can readpa”), the examiner 

prompted the computer to present the next stimulus. If the participant omitted the 

gender marking or produced the incorrect marking, the examiner signaled the 

computer to provide a recast of the child’s attempt (e.g., “Sara can readpa”). Just as 

in the Modeling Teaching Task, after every fifth model, the narrator provided an 

auditory prompt specific to the participants’ group assignment (i.e., Explicit or 

Implicit). After the presentation of the 20 models and four prompts, two probes to 

assess learning were administered during each session, as described below. 

 Teaching task stimuli. Study participants should have been familiar with the 

subjects and verbs that appeared in the teaching task stimuli. The four sentence 

subjects that were included in the teaching task included: Sara, Mike, Lori, and 

Jake. These proper names were selected from the Social Security Administration’s 

database of baby names (Social Security Administration, 2005, May 6). These 

names were all listed in the top 35 most popular names for the 1990s and 2000-

2004 databases. This criterion helped ensure that the participants had some 
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familiarity with the names. There were five verbs included in the teaching 

sentences: laugh, run, write, dance, and drink. All but one of these verbs (laugh) 

are items on the MacArthur-Bates Communication Developmental Inventory: 

Words and Gestures (M-B CDI; Fenson et al., 1993). The M-B CDI was designed 

for use with children 8- to 16- months old. Thus, the selected verbs should have 

been in the productive vocabularies of the children in this study.  

Teaching Probe 

 After each teaching task, participants completed a teaching probe that 

required them to produce the targeted novel inflection. The teaching probe did not 

vary based on the prior teaching task (i.e., Modeling or Recast). The probe 

contained 10 items composed of the same subjects and verbs presented in the 

teaching task items. The 10 items were randomly selected from the 20 teaching 

items and presented in a random order. The narrator instructed the participants to 

complete the sentences just as Tiki would. The participants viewed the same 

graphics presented in the teaching tasks. Simultaneously, Tiki presented the 

corresponding subject plus modal (e.g., “Sara can”). The computer paused for the 

participant to complete the sentence. The examiner pressed a computer key to 

present the next stimulus once the participant had an opportunity to respond. The 

key pressed indicated whether the participant’s response was correct or incorrect. If 

the participant produced an incorrect, but plausible, verb (e.g., said “skip” when the 

target verb was “run”) with the appropriate gender marking, the examiner scored 

this as correct. For the first three items, if the participants gave no response or only 
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produced the verb, the examiner prompted the participants to try their best and to 

remember to talk just like Tiki. The examiner prompted the participants to repeat 

responses that were inaudible or unclear.  

Generalization Probe  

 Accurate performance on the Teaching Probe would be important evidence 

of learning, but at this level, the learning could reflect rote associations between the 

inflections and the specific stimuli used in the teaching task. It would not 

necessarily reflect the learning of a generalized language construction. To measure 

the acquisition of productive use of the gender agreement construction, the 

participants completed a generalization probe. The generalization probe’s task and 

stimulus presentation were identical to the Teaching Probe. The only differences 

were in the number of items and the type of items. The Generalization Probe 

contained 30 items that were different than those used in the Modeling and Recast 

Teaching Tasks and Teaching Probe. There were three types of generalization 

items: a familiar subject paired with a new verb, a new subject paired with a 

familiar verb, and a new subject paired with a new verb. The familiar subjects and 

verbs used in this task included the same four subjects and five verbs used in the 

Teaching Tasks and Teaching Probe. The four new subjects (Ashley, Jenny, Nick, 

and John) and five new verbs (cry, walk, read, swim, and eat) met the same 

selection criteria that were used for the Teaching Task items; the names appear in 

the top 35 baby names for the 1990s and 2000 to 2004 and the verbs are all items 

on the M-B CDI. During the first teaching session, the narrator introduced the new 
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sentence subjects to the participants. Additionally, the narrator informed the 

participants that they would be viewing new subjects doing new actions. Of the 

possible 20 stimulus items for each type of generalization item, ten items of each 

type were selected at random to be included in the Generalization Probe. Within the 

probe, the different types of generalization items were presented randomly.  

Maintenance Probe 

 At Times 2, 3, and 4, participants completed a maintenance probe to assess 

their ability to recall and apply the target inflection form after at least 24 hours 

since instruction. The Maintenance Probe’s task and stimulus presentation were 

identical to the Teaching and Generalization Probes. The only difference was in the 

number of items. The Maintenance Probe contained a total of 20 items. These items 

comprised the same 10 items as the Teaching Probe administered during the 

previous session, plus 10 randomly selected Generalization Probe items from the 

pervious day. The learning and generalization items were randomly presented 

together.  

Stimulus Randomization 

 The stimuli in the Teaching Tasks, Teaching Probe, Generalization Probe, 

and Maintenance Probe were presented in a randomized sequence with the 

following constraints: 

1. The same subject did not appear in more than two consecutive trials; 

2. The same action did not appear in more than two consecutive trials; 
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3. In the Generalization and Maintenance Probes; the same stimulus type (e.g., 

new subject with a familiar verb) did not appear in more than two 

consecutive trials; and 

4. Exactly half of the items in the probes included male subjects and exactly 

half included female subjects. 

 For each probe, the examiner created six randomization sets that adhered to 

the constraints listed above. Two of the randomization sets (A and B) were selected 

using the roll of a die. The use of the two sets was counterbalanced. To do this, 

participants were randomly assigned to one of four probe presentation sequences:  

1. Teaching Probe A + Generalization Probe A (TA + GA); 

2. Teaching Probe A + Generalization Probe B (TA + GB); 

3. Teaching Probe B + Generalization Probe A (TB + GA); and 

4. Teaching Probe B + Generalization Probe B (TB + GB). 

The sequence the participants were assigned to indicates the sequence used at Time 

1. At Time 2, the sequence included the sets that were not presented during the 

previous session. The sequences at Times 3 and 4 were the same as Times 1 and 2, 

respectively. For example, if a participant was assigned to the sequence TA + GB, 

at Times 1 and 3, the participant would receive Teaching Probe A and 

Generalization Probe B. At Times 2 and 4, the participant would receive Teaching 

Probe B and Generalization Probe A. The randomization of the sets and sequences 

ensured that treatment effects observed were not due to specific stimulus 

presentation orders.  
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Stimulus Presentation 

All of the task and probe stimuli were presented to participants by laptop 

computer. Participants sat at a table or desk with the computer monitor not more 

than 3 feet from their eyes. Auditory stimuli were presented through two external 

speakers. The examiner adjusted the speaker volume to a level confirmed as 

comfortable by the participants. Study teaching task and probe trials were presented 

using Direct RT (Jarvis, 2003), software designed to present audio and video 

stimuli via computer.  

Stimulus Creation 

The investigator recorded auditory stimuli in a sound booth. The narrator’s 

(30-year old male) and outer space creature’s (investigator) audio clips were 

recorded to a digital recorder in mpeg format using a head mounted microphone. 

The investigator edited the mpeg files to capture the stimuli from the beginning of 

the speech signal to the end of the signal using Cool Edit (D. Johnston, 2000), 

computer software designed to view acoustical properties of sounds. 

The study graphics were designed and created by an artist in the University 

of Kansas Medical Center’s Imaging Core of the Kansas Intellectual Development 

and Disabilities Center. The graphics were created using Adobe Illustrator (Adobe 

Systems Incorporated, 2003), graphic design software. The graphics were cartoon-

like colored images of children performing various actions. The stimuli subjects 

were designed to be representative of children of different ethnicities.  
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Fidelity of Data 

 Teaching sessions were audio recorded using a portable digital recorder 

with an internal microphone (Marantz PMD660). After each session, using these 

recordings, the investigator rescored the participants’ responses as correct or 

incorrect. Additionally, the investigator coded the participants’ incorrect responses. 

Responses were considered correct if they contained a verb plus the appropriate      

-pa/-po marking. However, some leniency was applied when scoring items. 

Specifically, the consonant /p/ could be omitted or replaced with another consonant 

if the correct vowels were present. The vowels had to be present; however, vowel 

substitutions were allowed as long as there were clear and consistent distinctions 

between the two vowels produced. There were three cases in which these leniency 

rules were applied. One participant used the marking [h A] for all items. Thus, 50% 

of the participant’s items were scored as correct. Two participants used the correct 

/p o U/ marking, but used [p √] for the /p A/ marking. These responses were coded as 

correct because the male/female distinction was clear and because one of the forms 

([p o U]) was used correctly. 

 Responses that were judged as incorrect were given one of three error 

codes: opposite marking, bare stem marking, or “other.” Responses were coded as 

the opposite marking if the participant produced one of the novel forms, but 

matched it to the wrong gender. That is, the participant’s response to an individual 

item was /p A/ when the correct response was /po U/ (or vice versa). Responses were 
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coded as the bare marking if the participant only produced the verb, omitting the 

gender marking. For example, the participant responded, “laugh,” when the correct 

response was “laughpo.” Responses were coded as “other” if the marking produced 

was unclear, ambiguous, or inaudible.  

 The investigator was unable to rescore four of the 128 sessions due to audio 

recording failures. Therefore, for these four sessions, the data collected online were 

recorded into the database. The recordings lost included one Time 2 session and 

three Time 3 sessions. For one of the Time 3 sessions only the Maintenance Probe 

and Teaching Task data were lost (i.e., the Teaching and Generalization Probes 

were recoverable). To determine the amount of error associated with the data 

scored online, 25% of the sessions were selected randomly to compare the total 

number of items correct based on the online scoring and the offline scoring. The 

absolute agreement definition was applied to calculate intraclass correlation 

coefficients (ICCs) for each probe. The ICCs for the Teaching, Generalization, and 

Maintenance Probes were high (0.93, 0.93, and 0.90, respectively). These ICCs 

indicate that more than 90% of the variance in participant scores could be attributed 

to systematic differences between the subjects. Therefore, less than 10% of the 

variance could be associated with differences between online and offline scoring 

and other unknown sources of error. Thus, all offline measures of percent correct 

on the probes were included in place of the missing data. Because the analysis of 

errors was completed only offline, these data were not recoverable. For the error 

analysis, these four data points were excluded. 
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 To determine the reliability of the investigator’s scoring and coding of the 

probes, a second coder, blinded to the treatment group assignments of the 

participants and the primary judge’s codes, rescored and recoded 25% of the data. 

The coder was trained to listen to each sample and code the participants’ responses 

using the criterion described above. Applying the absolute agreement definition, 

the ICCs for the total number of items correct on the Teaching, Generalization, and 

Maintenance Probes were all high (0.98, 1.00, and 0.90, respectively). Thus, as a 

whole, 90% or more of the variance associated with the participants’ percentage 

correct can be attributed to systematic differences between participants rather than 

other non-systematic sources of error.  

 To ensure that data entry mistakes were minimized, a research assistant 

independently re-entered all data into a secondary spreadsheet. The investigator’s 

and research assistant’s spreadsheets were compared for differences. Discrepancies 

were resolved by re-examining the original data files. 

Fidelity of Treatment 

 The presentation of the Modeling Teaching Task stimuli for the first two 

sessions was pre-programmed into the stimulus presentation software. Therefore, 

for all groups, the delivery of teaching task was computer controlled. At Times 3 

and 4, the Recast Teaching Task required the participants to produce the novel 

marking. Depending on the participants’ responses, the examiner prompted the 

computer to present a recast of incorrect attempts or to deliver the next stimulus. To 
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ensure that the examiner provided this treatment appropriately, the investigator 

scored whether the examiner correctly presented each teaching item.  

 For one participant, the Time 2 Modeling Teaching Task sequence was 

mistakenly completed at Time 3. Therefore, this participant’s Time 3 Teaching 

Task data were excluded. Of the 20 teaching task items presented, the mean percent 

of items presented correctly at Time 3 was 93.93 (SD = 10.13). The mean percent 

of items presented correctly at Time 4 was 93.75 (SD = 12.76). To test if there were 

differences in the accuracy of the treatments provided in the Explicit and Implicit 

treatment groups, t-tests were completed comparing the mean percentages of items 

presented correctly for the Explicit and Implicit Groups at Times 3 and 4. Both 

analyses revealed no differences between treatment groups (Time 3: t(26) = 0.17, p 

= 0.81; Time 4: t(30) = 0.78, p = 0.93). The arcsine transformed values based on 

the percent of trials delivered correctly served as the dependent variable for both 

tests.  

 To ensure the precision of the scoring of the treatment accuracy, the 

examiner’s delivery of the treatment was rescored by a research assistant blinded to 

the treatment group assignments of the participants and the primary judge’s codes. 

The assistant rescored a total of 25% of the Time 3 and 4 Recast Teaching Tasks. 

Reliability of the scoring was computed using the consistency definition for ICCs 

based on the arcsine transformed values of the percent of trials administered 

correct. This test yielded a ICC value of 0.85.  
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Chapter 3: Results 

Statistical Design 

The overarching goal of this study was to determine if 6-, 7-, and 8-year-old 

children with specific language impairment are better able to learn a novel 

grammatical inflection when taught using an explicit technique compared to an 

implicit technique. Sixteen children were randomly assigned to the Explicit Group 

and 16 children were randomly assigned to the Implicit Group. Regardless of group 

assignment, each child participated in four teaching sessions. At Times 1 and 2, a 

modeling technique was employed; at Times 3 and 4, a recast teaching technique 

was employed. At all times, with the exception of Time 1, three probes were 

completed: Maintenance, Teaching, and Generalization.  

 To determine whether more children with SLI acquired the novel language 

rule when taught using an explicit intervention rather than an implicit intervention 

the nonparametric Fisher’s Exact probability test for 2 x 2 tables was completed for 

each primary study question. This non-parametric test was selected for the analyses 

because the percent accuracy scores obtained for each study question do not reflect 

a truly continuous interval scale. Instead, these scores categorically distributed into 

three distinct response patterns. Each of these response patterns are defined below:  

1. “Rule Users” had accuracy scores at or near 100%. This reflects rule 

acquisition. The participant correctly marked gender using the appropriate -

pa/-po inflection with no or very few errors  
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2. “Undifferentiated Users” had accuracy scores near 50%. This reflects 

incomplete rule acquisition. The participant either produced the same 

inflection for all items (e.g., [p a]) or produced both inflections in a rather 

random fashion). 

3. “Bare Stem Users” had accuracy scores near 0%. This reflects no rule 

acquisition. The participant produced the uninflected English verb form 

(e.g., “run”).  

Although children frequently shifted from one pattern to another, there generally 

was very limited continuous growth between these values. Therefore, non-

parametric analyses were completed, with the number of participants in each 

treatment group who were classified as Rule Users serving as the dependent 

variable. Phi (Φ) served as indication of effect size. Phi values range from 0 to 1; 

the closer values are to 1, the stronger the relationship between the variable. “By 

convention, phi’s of 0.10, 0.30, and 0.50 represent small, medium, and large effect 

sizes, respectively” (Green & Salkind, 2003, p.353).  

 To determine categorization of the response patterns defined above, criteria 

were established for each response category. Using the traditional value of 90% 

correct as an indication of mastery, participants who scored at a level not 

significantly lower than 90% correct on one or more treatment days were classified 

as Rule Users. The significance level was determined by calculating the binomial 

p-value, based on the corresponding z-score (see Table 3-1). All scores with p-

values less than 0.95 were considered not to be significantly lower than 90%. As is 
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shown in Table 3-1, participants who received scores less than 24 on the 

Generalization Probe were considered to have performed significantly below 90%; 

therefore, participants with scores equal to or greater than 24 (80%) were classified 

as Rule Users.  

 Significant cutoff scores were established in the same way for the 

categorization of Undifferentiated Users and Bare Stem Users. Significance levels 

for all cutoff scores were based on the binomial p-value. The cutoff levels for 

Undifferentiated Users were based on accuracy levels significantly no different 

than 50% (e.g., 37% - 63% for the Generalization Probe). The cutoff level for Bare 

Stem Users was based on accuracy not significantly different from 10% (e.g., 

below 17% for the Generalization Probe). The 10% level allowed for some 

response variation, in the same manner that the 90% (rather than 100%) level was 

used to identify Rule Users. The cutoff levels for Rule, Undifferentiated, and Bare 

Stem Users are presented in Table 3-2.  
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Table 3-1 

z-scores and p-values used to determine acquisition criterion for the Generalization 

Probe 

Number of Items 

Correct 

(out of 30) 

z-score 

=(items correct/30)-.90 / 

√.90((1-.90)/30) 

Binomial 

p-value 

30 1.83 0 

29 1.22 0.04 

28 0.61 0.18 

27 0 0.41 

26 -0.61 0.65 

25 -1.22 0.82 

24 -1.83 0.93 

Acquisition Cutoff 

23 -2.43 0.97 

22 -3.04 0.99 

21 -3.65 1.00 

20 -4.26 1.00 

… … … 
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Table 3-2 

Response categories cutoff levels 

 Probe 

 Teaching Generalization Maintenance 

Rule User ≥ 7 ≥ 24 ≥ 16 

Undifferentiated User ≥ 3 and ≤ 6 ≥ 11 and ≤ 19 ≥ 6 and ≤ 13 

Bare Stem User ≤ 2 ≤ 5 ≤ 4 

 

Study Question 1: Is an explicit intervention approach more efficacious than an 

implicit approach in teaching children with specific language impairment to 

acquire a novel grammatical marking? 

 Participants’ performance on the 10-item Teaching Probe was used to 

determine acquisition of the novel marking. Using the criterion of 7 or more items 

correct, 12 children in the Explicit Group and 5 children in the Implicit Group were 

classified as those who acquired the grammatical marking (see Table 3-3). The 

non-parametric Fisher’s Exact test revealed a statistically significant difference 

between the groups (p = 0.03), with a moderate to large effect size (Φ = 0.44).  
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Table 3-3 

Teaching Probe acquisition 

 Acquisition 

Treatment Group Yes No 

Explicit 
12 

(75%) 

4 

(25%) 

Implicit 
5 

(31.25%) 

11 

(68.75%) 

 

 Table 3-4 presents the number of Explicit and Implicit participants assigned 

to each response category at each time point. Figure 3-1 displays the individual 

participant data for the groups at each time point. Examination of these data 

provides insight to the groups’ response patterns over time. In the Explicit Group, 

only one participant was a Rule User at Time 1. The other participants were split 

between the Undifferentiated User and Bare Stem User categories. At Time 2, over 

half of the Explicit participants shifted from being non-rule users to Rule Users and 

maintained this level at Times 3 and 4 with three exceptions. The top panel of 

Figure 3-1 reveals that there were three participants who, at Time 2, were Rule 

Users, but who shifted to Bare Stem Users at Time 3. At Time 4, two of these 

participants shifted back to the Rule User group. In sum, participants in the Explicit 

group did not become Rule Users until Time 2 at which point, most participants 

maintained their Rule User status. The participants who were non-rule users were 
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split between the Undifferentiated User and Bare Stem User groups. At Time 3, 

three participants shifted out of the Rule User group, but two of these children 

recovered at Time 4. 

 

Table 3-4 

Teaching Probe participant response categorization 

 Time 

 1 2 3 4 

Explicit     

Rule User 1 9 8 10 

Undifferentiated User 6 5 3 3 

Bare Stem User 9 2 5 3 

Implicit     

Rule User 0 2 3 3 

Undifferentiated User 9 12 10 10 

Bare Stem User 7 2 3 3 
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Figure 3-1 

Teaching Probe individual participant data 
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 For the Implicit group, at Time 1 none of the participants were Rule Users. 

Similar to the Explicit Group, responses were split between the Undifferentiated 

User and Bare Stem User categories. At Times 2, 3, and 4, the majority of the 

Implicit Group participants were Undifferentiated Users. The exceptions are three 

participants who were Bare Stem Users and three participants who actually shifted 

categories to become Rule Users. Similar to the Explicit Group, one participant at 

Time 3, shifted from being a Rule User to a Bare Stem User. At Time 4, this 

participant rejoined the Rule User group. In sum, three Implicit Group participants 

became Rule Users after Time 1. The trend of the remaining participants after Time 

1 was to be Undifferentiated Users. One Participant became a non-rule user at  

Time 3. 

 A comparison of the Explicit and Implicit Groups’ performance indicates 

that the majority of Explicit Group participants were Rule Users; the majority of 

Implicit Group participants were Undifferentiated Users. Neither Group 

demonstrated significant rule learning at Time 1. Moreover, both Groups 

demonstrated some regresses in performance at Time 3.   

Study Question 2: Is an explicit intervention approach more efficacious than an 

implicit approach in teaching children with specific language impairment to 

generalize a novel grammatical pattern to sentences containing unfamiliar subjects 

and/or verbs? 

 Participants’ performance on the 30-item Generalization Probe was used to 

determine acquisition of the novel -pa and -po markings. Using the criterion of 24 
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or more items correct, 10 participants in the Explicit Group and 3 participants in the 

Implicit Group were classified as those who acquired the novel marking (see Table 

3-5). The Fisher’s Exact test revealed a statistically significant difference between 

the groups (p = 0.03), with a moderate to large effect size (Φ = 0.45).  

 

Table 3-5 

Generalization Probe acquisition 

 Acquisition 

Treatment Group Yes No 

Explicit 
10 

(62.5%) 

6 

(37.5%) 

Implicit 
3 

(18.75%) 

13 

(81.25%) 

 

  

 Examination of response group categorizations and the individual 

participants’ data (see Table 3-6 and Figure 3-2) reveals distinct response patterns 

over time based on the treatment received. In the Explicit Group, at Time 1 two 

participants were Rule Users. Similar to the Teaching Probe, the participants were 

split between the Undifferentiated User and Bare Stem User groups. At Time 2, the 

majority of participants in the Explicit became Rule Users and maintained this 

status. The majority of participants who were not Rule Users at Times 2, 3, and 4 
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were Undifferentiated Users; only two were Bare Stem Users. Inspection of the top 

panel of Figure 3-2 reveals that only four participants shifted group status beyond 

Time 2; however, two of these were shifts out of the Rule Users group at Time 3. 

At Time 4, both of these participants returned to the Rule User Group. To 

summarize, response group status remained stable after Time 1 with the majority of 

participants being Rule Users. Most participants who were not Rule Users were 

Undifferentiated Users. At Time 3, two participants shifted out of the Rule User 

group, but recovered their Rule User status at Time 4. 
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Table 3-6 

Generalization Probe participant response categorization 

 Time 

 1 2a 3 b 4 

Explicit     

Rule User 2 8 6 10 

Undifferentiated User 6 6 5 4 

Bare Stem User 8 2 2 2 

Implicit     

Rule User 0 0 1 3 

Undifferentiated User 10 13 10 10 

Bare Stem User 6 2 3 3 

aOne participant in the Implicit Group did not meet any of the response group 

criteria (score = 10); bThree participants in the Explicit Group and two participants 

in the Implicit Group did not meet any of the response group criteria (Explicit 

scores = 20, 20, and 23; Implicit scores = 10 and 21). 
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Figure 3-2 

Generalization Probe individual participant data 
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 Both Table 3-6 and the bottom panel of Figure 3-2 reveal that at each time 

point, the majority of participants in the Implicit Group were Undifferentiated 

Users. After Time 1, there were fewer than three Bare Stem Users at each time 

point. At Time 3, one participant shifted from being an Undifferentiated User to a 

Rule User. At Time 4, two more participants became Rule Users. In sum, the 

majority of participants in the Implicit Group were Undifferentiated Users. There 

were no Rule Users until Times 3 and 4 when three participants shifted out of the 

non-user categories.  

 A comparison of the two treatment groups indicates that more participants 

in the Explicit Group were Rule Users compared to the Implicit Group. The 

majority of Implicit group participants were Undifferentiated Users. For the 

Explicit Group, the majority of participants became Rule Users at Time 2, for the 

Implicit Group Rule Users did not emerge until Time 4. Performance of 

participants in both groups was fairly stable after Time 1. 

Study Question 3: Do children with specific language impairment demonstrate 

greater retention of a novel grammatical form if taught using an explicit language 

intervention compared to an implicit intervention? 

 Participants’ performance on the 20-item Maintenance Probe was used to 

determine retention of the novel marking. Using the criterion of 16 or more items 

correct, 8 children in the Explicit group and 2 children in the Implicit were 

classified as those who acquired and maintained the novel rule across sessions (see 
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Table 3-7). The Fisher’s Exact test revealed a near significant difference between 

the intervention groups (p = 0.05), with a moderate to large effect size (Φ = 0.41).  

 

Table 3-7 

Maintenance Probe acquisition 

 Acquisition 

Treatment Group Yes No 

Explicit 
8 

(50%) 

8 

(50%) 

Implicit 
2 

(12.5%) 

14 

(87.5%) 

 

  

 Table 3-8 presents the number of Explicit and Implicit participants assigned 

to each response category at Times 2, 3, and 4. Figure 3-3 displays the individual 

participant data for the groups at these time points. Examination of these data 

indicates that the majority of participants were non-rule users across the three time 

points. However, there was a gradual shift in the number of Rule Users over time, 

with the most Rule Users at Time 4. Examination of the top panel of Figure 3-3 

reveals that there was substantial variability in the individual participants’ 

performance, with Time 3 seeming to trigger negative performance. For example, 

one participant shifted from being a Rule User at Time 2 to a Bare Stem User at 
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Times 3 and 4. Another participant shifted from being an Undifferentiated User at 

Time 2 to a Bare Stem User at Time 3 and then back to an Undifferentiated User at 

Time 4. In sum, the majority of participants in the Explicit Group were non-users 

based on the Maintenance Probe. Time 4 yielded the greatest number of Rule 

Users. Many of the participants’ exhibited variance in their performance, especially 

at Time 3. 
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Table 3-8 

Maintenance Probe participant response categorization 

 Time 

 2 a 3 4 b 

Explicit    

Rule User 3 5 7 

Undifferentiated User 5 5 4 

Bare Stem User 7 6 4 

Implicit    

Rule User 0 0 2 

Undifferentiated User 8 11 9 

Bare Stem User 8 5 4 

aOne participant in the Explicit Group did not meet any of the response group 

criteria (score = 15); bOne participant in the Explicit Group and one participant in 

the Implicit Group did not meet any of the response group criteria (both scores = 

15). 
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Figure 3-3 

Maintenance Probe individual participant data 
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 Both Table 3-8 and the bottom panel of Figure 3-3 reveal that there were no 

Rule Users in the Implicit Group until Time 4, when there were two Rule Users. At 

Time 2, participants in the Implicit Group were split between the Undifferentiated 

User and Bare Stem User categories. At Times 3 and 4, the majority of participants 

were Undifferentiated Users. At Time 3, two participants shifted from being 

Undifferentiated Users to Bare Stem Users. One of these participants shifted to 

being a Rule User at Time 4, the other maintained Bare Stem Status. In sum, in the 

Implicit Group, there were only two participants who met the criterion for Rule 

User and their strong performance did not appear until Time 4; the majority of 

participants in the Implicit Group were Undifferentiated Users. 

 Compared to the Implicit Group, there were more Rule Users in the Explicit 

Group on the Maintenance Probe. The majority of Implicit participants were 

Undifferentiated Users across the three time points. At Time 2, the Explicit Group 

yielded three Rule Users, and this number grew at each remaining time point. 

Implicit Group Rule Users did not emerge until Time 4. In both groups, there were 

some drops in performance at Time 3. 

Post-hoc Analyses 

 Three subject characteristics, language ability, intelligence, and gender, 

were of special interest in the study. Naturally, participants’ language ability may 

have influenced learning of the novel morpheme in the study task. Therefore, this 

factor was examined to determine if the participant with stronger language abilities 

outperformed those with weaker language abilities (or possibly vice versa).   
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Intelligence is an important factor because the criterion for IQ (i.e., > 70) was lower 

than is typical in studies of children with specific language impairment. This begs 

the question as to whether children in the range of 70-84 performed substantially 

differently than those in the more typical range of 85 and above. Gender is 

important because of some suggestion that girls are at an advantage for learning 

language. Separate post-hoc analyses were completed to test the influence of these 

three independent variables on rule learning. 

Language Ability 

 To examine the influence of language ability on task performance, dot plots 

were created demonstrating the range of language scores for participants who met 

the criteria for Rule User and those who did not based on the Generalization Probe 

(see Figure 3-4). Four composite scores from the TOLD-P:3 were used as indices 

of language ability. These indices included the following measures: 

1. Syntax Quotient: based on the Grammatic Understanding, Sentence 

Imitation, and Grammatic Completion subtests 

2. Listening Quotient: based on the Grammatic Understanding and Picture 

Vocabulary subtests 

3. Speaking Quotient: based on the Sentence Imitation and Oral Vocabulary 

subtests 

4. Spoken Language Quotient: based on the Grammatic Understanding, 

Sentence Imitation, Grammatic Completion, Picture Vocabulary, 

Relational Vocabulary, and Oral Vocabulary subtests 
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 Examination of Figure 3-4 reveals that for participants in both the Explicit 

and Implicit Groups, language ability was not closely related to task performance. 

In the Explicit Group (see top panel of Figure 3-4), for each language measure, the 

three participants with the highest language scores included both Rule Users and 

Non-rule Users. Likewise, on each of these measures, the three participants with 

the lowest language scores included both Rule Users and Non-rule Users. This 

same pattern held true for participants in the Implicit Group (see bottom panel of 

Figure 3-4) with one exception. The participants with the lowest scores on the 

Listening Quotients were all Non-rule Users; however, the participant with the 

highest Listening Quotient was also a Non-rule User. The pattern revealed in the 

dot plot indicates that across treatment groups and language measures, there is a 

lack of association between language performance and task performance.  
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Figure 3-4 

Language abilities of the Rule Users (RU) and Non-rule Users (NU) in the Explicit 

and Implicit Groups 

50

60

70

80

90

100

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00

 

50

60

70

80

90

100

0 1 1 2 2 3 3 4 4 5 5 6 6

 

RU    NU RU    NURU    NURU    NU

Syntax 
Quotient

Listening 
Quotient

Speaking 
Quotient

Spoken Language 
Quotient

St
an

da
rd

 S
co

re

RU    NU RU    NURU    NURU    NU

Syntax 
Quotient

Listening 
Quotient

Speaking 
Quotient

Spoken Language 
Quotient

St
an

da
rd

 S
co

re

Explicit Group

Implicit Group

50

60

70

80

90

100

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00

 

50

60

70

80

90

100

0 1 1 2 2 3 3 4 4 5 5 6 6

 

RU    NU RU    NURU    NURU    NU

Syntax 
Quotient

Listening 
Quotient

Speaking 
Quotient

Spoken Language 
Quotient

St
an

da
rd

 S
co

re

RU    NU RU    NURU    NURU    NU

Syntax 
Quotient

Listening 
Quotient

Speaking 
Quotient

Spoken Language 
Quotient

St
an

da
rd

 S
co

re

Explicit Group

Implicit Group

 



92 

Intelligence 

 To test the influence of intelligence on task performance, the Fisher’s Exact 

test was used again. The test variables were rule use status (Rule User vs. Non-rule 

User) and nonverbal intelligence status (Average vs. Low). The same criterion for 

Rule User used for the primary analyses was used for this analysis. Participants 

were categorized as Average or Low IQ based on the standard score earned on the 

Matrices subtest of the KBIT-2. Participants with scores between 85 and 115 were 

categorized as having average nonverbal intelligence (Average IQ). Participants 

with scores between 70 and 84 were classified as having borderline nonverbal 

intelligence (Low IQ). The 85 cutoff point was used for two reasons. First, the 

KBIT-2 indicates that performance levels between 85 and 115 should be interpreted 

as “average” (Kaufman & Kaufman, 2004; p. 28). Second, a cut-off of 85 is often 

used in studies of children with specific language impairment (see Leonard, 1998; 

Watkins, 1994).  

 The association of nonverbal intelligence with rule acquisition was tested 

for all subjects combined and within each of the treatment groups, based on 

participants’ performance on each of the three production probes: Teaching, 

Generalization, and Maintenance (see Table 3-9). Fisher’s Exact tests revealed no 

significance differences in the performance of participants based on non-verbal 

intelligence for all contexts (all ps > 0.15). This lack of statistical effect is 

confirmed by visual inspection of the actual achievements of the children both 

combined and examined within groups. Further inspection of the data revealed that 



93 

of the participants who had nonverbal IQs between 70 and 77, three of four 

participants in the Explicit Group achieved Rule User status while none of the five 

participants in the Implicit Group achieved Rule User Status. Therefore, there is no 

evidence that borderline IQ posed a barrier for exhibiting learning on any of the 

probes or that higher IQ posed a significant advantage. 
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Table 3-9 

Results of Fisher’s Exact test of influence of nonverbal intelligence on acquisition 

 Number of Participants who 

Acquired the Rule 

 Low IQ High IQ p Φ 

Teaching Probe     

Entire Sample 9/19 8/13 0.49 0.14 

Explicit Group 7/10 5/6 1.00 0.15 

Implicit Group 2/9 3/7 0.60 0.22 

Generalization Probe     

Entire Sample 8/19 5/13 1.00 0.04 

Explicit Group 7/10 3/6 0.61 0.20 

Implicit Group 1/9 2/7 0.55 0.22 

Maintenance Probe     

Entire Sample 5/19 5/13 0.70 0.13 

Explicit Group 5/10 3/6 1.00 0 

Implicit Group 0/9 2/7 0.18 0.43 
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Gender 

 To determine the influence of gender on task performance, the Fisher’s 

Exact probability test was completed for each probe. This test determined whether 

there were significant differences in the number of female and male participants 

who acquired the novel grammatical form in the group as a whole and within each 

treatment group. The same criteria that were used in primary study question 

analyses were used for each of the gender analyses. An examination of the data in 

Table 3-3 indicate that where trends existed, they tended to favor the performance 

of the boys. However, no statistically significant differences were found between 

the participants who acquired the rule and those who did not based on gender.  
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Table 3-10 

Results of Fisher’s Exact test of influence of gender on acquisition 

 Number of Participants who 

Acquired the Rule 

 Female Male p Φ 

Teaching Probe     

Entire Sample 6/13 11/19 0.72 0.12 

Explicit Group 5/7 7/9 1.00 0.07 

Implicit Group 1/6 4/10 0.59 0.24 

Generalization Probe     

Entire Sample 4/13 9/19 0.47 0.17 

Explicit Group 3/7 7/9 0.30 0.36 

Implicit Group 1/6 2/10 1.00 0.04 

Maintenance Probe     

Entire Sample 4/13 9/19 0.47 0.17 

Explicit Group 3/7 7/9 0.30 0.36 

Implicit Group 1/6 2/10 1.00 0.04 
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Chapter 4: Discussion 

 In this study, the investigator set out to determine if an explicit intervention 

is more efficacious than an implicit intervention in teaching a morphosyntactic 

form to children with language learning problems. To determine this, the 

participants received either an explicit or implicit intervention designed to teach a 

novel gender agreement rule. The performance of the participants was compared in 

three different probes to evaluate their ability to use the target grammatical 

inflection in the same contexts as those used in training, to generalize the rule to 

new, untrained contexts, and to retain the rule over a 24-hour period, or longer.  

 Drawing from experimental evidence in both second language learning and 

word reading instruction, it was predicted that there would be an advantage for the 

explicit intervention in this study. Both second language learning and word reading 

instruction have found robust advantages for explicit instructional approaches when 

compared directly to implicit instructions. On the whole, the results of this study 

revealed a clear advantage for the explicit intervention. Similar to learners in 

related disciplines, it appears that children with specific language impairment can 

make use of the presentation of instructional patterns that guide the child to learn 

the language form being taught.  

 At first, it does not seem surprising that children who are explicitly 

informed of a pattern found in the focused input would outperform children who 

must rely on induction to independently extract the pattern from the input. Several 

studies in which children with language impairments have been trained to produce 
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novel grammatical patterns have shown that learning of these forms is often slow 

and overall performance is often weak. Perhaps the most relevant instance in this 

context is the study by Anderson (2001). In this study, Anderson set out to 

determine if acquisition of a novel grammatical marking (i.e., gender inflection on 

verbs) was influenced by the teaching technique employed. This inflection was 

precisely the same as the one used in the present investigation. Anderson attempted 

to teach the novel marking to Spanish-speaking children between the ages of 3;8 

and 6;9 using either an implicit imitation approach or an implicit modeling 

approach. After one teaching session, learning of the novel form was assessed in a 

comprehension probe and a 20-item production probe. Anderson found that 

regardless of the intervention method employed, very limited learning was evident 

on the production probe. In fact, 14 out of 16 participants with specific language 

impairment never produced the novel morpheme at all. Of the three participants 

who did produce the marking, it was produced at most, two times on the 20-item 

probe.  

Another study to consider is Connell and Stone’s (1992) investigation of 

morpheme learning by children with specific language impairment using either 

implicit modeling or imitation techniques. Like the present study and Anderson’s 

(2001) study, Connell and Stone targeted novel morphemes. The morphemes used 

by Connell and Stone were derivational morphemes that indicated whether items 

were large-small, whole-part, or whole-broken. The novel morphemes were taught 

using imitation and modeling techniques administered through a computer. The 
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participants included 32 children with specific language impairment ranging in age 

from 5;0 to 6;11. Each participant completed four teaching sessions. Results of this 

study indicated an advantage for the imitation condition over the modeling 

condition. On average, however, participants correctly produced 25% of the target 

items when taught using imitation. Only 5% of the items were produced correctly 

on a learning probe when taught using modeling. Compared to the performance of 

the participants in the current study, the effects of the implicit techniques studied 

by Connell and Stone were quite small.  

A third study to consider is Johnston, Blatchley, and Olness’ (1990) study 

of learning of miniature languages. In this study, children between the ages of 7;8 

and 9;10 with and without language impairments were taught two artificial 

language systems. The target language forms included an inflection on the patient 

of the sentence. The word order in the two languages varied such that the sentence 

action was either in the initial or final sentence position. As part of the language 

system, learners also were required to learn four novel nouns and three novel verbs. 

The miniature language was taught using implicit modeling and recasting prompts 

that were embedded into a game where the use of the miniature language was 

necessary to win, thus, making the novel forms meaningful. Learners attended 

treatment sessions until both languages were learned or until 10 teaching sessions 

had been completed. Results indicated that the learners with typical language 

development were readily able to learn both artificial language systems. The four 

participants with language impairment only met the mastery criteria for one 
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language system. Moreover, the participants with language impairment required 2.5 

times as many trials to meet criteria for one language compared to the participants 

with typical language development. This study demonstrates that even when the 

teaching of an artificial language is embedded into more meaningful contexts, 

learners with language impairment still have difficulty mastering forms and require 

extended training compared to participants with typical language development.  

Although intervention research incorporating implicit techniques to teach 

artificial language forms reveal that language learning under these circumstances is 

moderate at best, previous research has not demonstrated that explicit approaches 

yield better results. In the present study, the finding of a significant learning 

advantage for explicit intervention runs counter to the results of another study 

examining the efficacy of an explicit teaching approach with children with 

language impairment (Swisher et al., 1995). In the Swisher et al. study, participants 

were taught two novel nouns and a novel morphological inflection that marked the 

size of the noun. The intervention for participants assigned to the explicit teaching 

condition included the presentation of the rule guiding the novel marking targeted 

in the intervention (e.g., For the small one you say “pim,” but for the big one you 

have to say [u], “pimu”). Statistically significant treatment differences were not 

found for the participants with typical language development or for the children 

with language impairment based on the explicitness of treatment received.  

There are several differences between the Swisher et al. (1995) study and 

the present study that should be considered to determine if they account for the 
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differences in study results. First, the participants in the Swisher et al. (1995) study 

were on average, 3 years younger than the participants in the present study. The 

youngest participant in the Swisher et al. study was 4 years old; the youngest child 

in the present study was 6 years old. This difference in participant ages may have 

accounted for the differences in outcomes between the two studies. More 

specifically, factors that align closely with age such as language and cognitive 

abilities may have negatively impacted learning of the participants in the Swisher et 

al. study. Although the language and cognitive abilities of the participants in the 

current study did not align with task performance, the participants in the Swisher et 

al. study may not have had enough linguistic exposure or knowledge to have the 

necessary metalinguistic awareness to apply the explicit rules presented to them.  

 The language target in the Swisher et al. (1995) study differed from the 

language target in the present study in two ways, one which may have contributed 

to the differences in outcomes. First, in the Swisher et al. study, the novel marking 

was a derivational morpheme. In the current study, the target morpheme was an 

inflectional morpheme that marked the gender of the sentence subject on the 

sentence verb. Based on the complexity of markings associated with verbs, we 

would have expected the children in the present study to have more difficulty 

acquiring the gender inflection regardless of the teaching technique used. However, 

this was not the case. Most of the participants in the present study’s Explicit Group 

were able to learn the gender inflection. Therefore, the difference between study 

findings cannot be attributed to the differences in the novel target morphemes. 
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  The second difference between the studies’ language targets was the level 

of novelty associated with the target. Participants in the Swisher et al. study had the 

additional task of learning the referents for the novel nouns to which the novel 

bound morpheme was affixed. This additional task may have made the complexity 

of the language target too difficult for the participants, especially given their young 

age. Due to processing limitations, the participants may not have been able to 

adequately learn both the novel noun and novel marking in a manner that would 

allow for accurate production of the forms. 

 Another difference between the present study and the Swisher et al. (1995) 

study was the length of the intervention. Although the present study included four 

teaching sessions and the Swisher et al. study only contained two teaching sessions, 

this difference most likely did not account for study outcome differences. After a 

single teaching session in the present study, the participants demonstrated minimal 

learning of the targeted novel marking. However, at Time 2 the participants’ 

accuracy on the probes increased significantly. In both of the Swisher et al. 

teaching sessions minimal learning of the target morpheme was documented. 

Therefore, greater learning of the target form in the present study cannot be 

attributed to an increase in teaching sessions. 

 The teaching contexts differed greatly between the Swisher et al. (1995) 

study and the current study. In the Swisher et al. study, the novel nouns and the 

novel morpheme were presented to the participants in a story context. In the present 

study, the novel morphemes were presented in isolated sentences with identical 
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syntactical structures. Swisher et al. acknowledge that processing of the narrative 

text plus the processing of the explicit rule may have interfered with the acquisition 

of the novel lexical morpheme. In the present study, limiting the context of the 

target form presentation to isolated sentences with identical syntactic constructions 

may have eased the processing demands required of the participants and allowed 

the participants to make greater use of the explicit rule presented. However, by 

limiting the presentation context we also limited the possibility that the learners 

would generalize their use of the novel marking to sentences with different 

syntactic constructions. 

 It is unclear which, if any, of these factors or set of factors is critical to the 

success of the explicit language intervention without additional research. However, 

at the very least, the disparity in findings of these two studies motivate further 

examination of the efficacy of explicit interventions for children with specific 

language impairment.   

Limitations of Observed Effects 

 Although the explicit technique in the study was found to be more 

efficacious than the implicit technique to learn a novel morpheme, this advantage 

must be qualified in several ways:  

1. Not all participants who received the explicit techniques acquired the novel 

grammatical marking; 

2. Most participants required multiple teaching sessions to learn the novel 

marking;  



104 

3. Performance on the production probes varied over time;  

4. Performance varied based on the production context; and 

5. Probes measured language learning in constrained contexts. 

Target Morpheme Acquisition Was Inconsistent Among Learners 

 Although the participants taught with the explicit approach learned the 

gender agreement inflection most readily, it is important to note that not all 

participants who received the explicit intervention demonstrated acquisition of the 

novel marking. Of the 16 participants who received the explicit intervention, a total 

of 12, 10, and 8 participants met the criteria for acquisition on the Teaching, 

Generalization, and Maintenance Probes, respectively. This indicates that acquiring 

the artificial inflection taught in this study was especially difficult for some of the 

participants. Several possible factors may have contributed to the learning 

difficulties exhibited by some of the participants including factors associated with 

the teaching task and factors associated with the learners.  

First, the study task may have presented special difficulties for some 

children with language-learning impairments. Marking verb tense and agreement is 

well recognized to present problems for children with specific language 

impairments (Bedore & Leonard, 1998; Eadie et al., 2002; Leonard, 1998; Leonard, 

Bortolini et al., 1992; Rice & Wexler, 1996; Rice et al., 2000). Moreover, there is a 

great deal of evidence that children with specific language impairment are slow to 

respond to interventions designed to facilitate their acquisition and use of true 

English grammatical morphemes. This was clearly demonstrated in a series of 
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studies by Leonard et al. (2004, 2006). Similar to the current study, one of the 

dependent measures in the Leonard studies was mastery of grammatical forms; 

however, in these studies, the target was true English grammatical morphemes. 

Children with specific language impairment between the ages of 3;0 and 4;4 were 

taught either the third-person singular -s morpheme or the auxiliaries is/are/was 

using implicit modeling and recasting procedures. After 96, 20-minute sessions, 

only four of the 25 participants (16%) exhibited mastery of their target form on a 

production probe. Furthermore, four of the 25 participants made no progress. In the 

present study, the extent to which the inconsistent performance amongst 

participants was due to their general difficulty in acquiring grammatical inflections 

cannot be determined. However, there was no clear indication that participants with 

the lowest language scores reflecting syntactic abilities were at a disadvantage for 

learning the novel grammatical marking. Other studies are needed to more 

specifically address the influence of language ability on language learning using 

explicit teaching techniques. Additionally, future studies are needed to compare the 

performance of children with specific language impairment to those of typically-

developing children of the same age as well as younger children with similar 

language skills. 

 Second, the gender agreement marking may have been especially difficult 

for the English-speaking participants of this study because English makes relatively 

sparse use of verb inflections. Cognitive biases of children learning English may 

render them less disposed to attend to the ends of verbs to identify these forms. The 
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performance of children in a study by Anderson (2001) indicates that this probably 

is not the case, however. In her study of Spanish-speaking children with specific 

language impairment, Anderson targeted the same novel gender marking used in 

the current study. The Spanish speaking children in the Anderson study should 

have had a greater learning advantage for this morpheme because Spanish is a 

language that is rich in verb suffixes. Thus, Spanish speaking children should be 

disposed to examining the ends of verbs for relevant morphosyntactic information. 

The language learning difficulties observed for children in Anderson’s study 

suggest that the inconsistent performance of the children in the present study 

probably was not a function of learning strategies characteristic of children learning 

English. 

Third, the marginal performance of even the top-performing Explicit Group 

in the present investigation could be related to the intellectual abilities of the 

children. Children may need to reach a particular nonverbal intellectual level before 

they are able to rapidly acquire constructions such as that taught in this study, using 

either explicit or implicit instruction. Many of the children in the present study had 

IQs in the borderline range. The nonverbal intelligence cutoff standard score of 70 

utilized in this study is lower than the typical cutoff of 85 used in studies of 

children with specific language impairment (see Leonard, 1998; see Watkins, 

1994). This led to greater variability in nonverbal intelligence between subjects 

than is usually found in studies of specific language impairment. However, in an 

examination of the influence of intelligence on language gains made by children 
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with specific language impairment, Fey, Long, and Cleave (1994) found that 

children with intelligence in the borderline range had similar language gains in 

response to treatment as children with average intelligence. Therefore, in the 

current study there was little reason to believe that performance would be 

influenced by intelligence. This claim was substantiated by post-hoc analyses in the 

current study that confirmed that there were no significant differences between 

participants who did and did not acquire the novel marking based on level of 

nonverbal intelligence. This finding held true even for participants with the lowest 

nonverbal intelligence levels. Thus, the inconsistent performance observed among 

children cannot be attributed to some children’s relatively low nonverbal cognitive 

abilities. 

 Finally, it could be that learning was variable due a language learning 

advantage for girls. Because girls tend to develop language skills before boys, it is 

commonly thought that girls have a natural language learning advantage over boys 

(Moyano & McGillivray, 1988 ([cited in Hughes, McGillivray, & Schmidek, 

1997])). Although the evidence supporting this claim has not been substantiated 

(MaCaulay, 1978), it is possible that there was an interaction between treatment 

group and gender such that the majority of the participants who acquired the novel 

marking in the present study’s Explicit Group were girls. To test this, a post-hoc 

analysis was completed that compared the performance of the females and males 

who acquired the novel marking. The Fisher’s Exact test revealed that there were 

no differences between the number of females and males who met the criteria for 
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acquisition. This finding rules out the possibility that inconsistent performance 

within and among groups was due to the gender make-up of this group. 

Multiple Sessions Were Required for Mastery 

 The study was designed under the assumption that the participants, 

especially those who received the implicit intervention, would require multiple 

teaching sessions to acquire the novel grammatical form (see Anderson, 2001; Law 

et al., 2004; Leonard et al., 2006). Findings from the current study substantiate this 

assumption. Across both the Teaching and Learning Probes and across both the 

Explicit and Implicit Groups, at Time 1 there were only two participants who 

acquired the novel marking. Both of these learners were in the Explicit Group. 

Thus, very little learning occurred after only one teaching session. In fact, at Time 

1 a large portion of participants in both the Explicit and Implicit Groups were Bare 

Stem Users, indicating that they did not attempt to produce the novel marking. 

 Although it was possible for learners to acquire the novel inflection after 

only one session, for the majority of participants, learning of the novel marking 

required two sessions. At Time 2, seven additional participants in the Explicit 

Group and two participants in the Implicit Group demonstrated learning of the 

novel inflection. Based on the data available in this study, it is impossible to 

determine why more participants, especially those in the Explicit Group did not 

acquire the novel marking after one teaching session.  

 The delay in acquisition could be attributed to the form being taught. 

Anecdotally, it seemed that some of the participants were embarrassed and shy 
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about talking like a creature from outer space. However, these hesitations seemed 

to diminish with increased exposure to the task. Another possible explanation for 

the delay in acquisition is that participants may have actually learned the novel 

marking but required time to transfer this knowledge to productive use.  

  To test if learning actually occurred during the first teaching session that 

was not measured on the production probes, a comprehension probe could have 

been added to the study protocol. Typically, the comprehension skills of children 

with specific language impairment are more developed than their productive 

language skills (Leonard, 1998). This trend is true of the participants in the current 

study. Based on the TOLD-P:3, the Listening Composite standard scores are on 

average 10 standard deviations higher than the Speaking Composite scores. In the 

current study, participants’ knowledge of the target form may have been 

insufficient to allow for production, but the participants may have been able to 

demonstrate learning on a comprehension probe. This seems especially true given 

findings in second language teaching studies indicating that, although production 

practice may not facilitate comprehension, it does benefit spontaneous production 

(DeKeyser & Sokalski, 2001).  

In the pilot study with children with typical language development, no 

differences were found between performance on the production probe and a 

grammatical judgment task; therefore, the grammatical judgment task was excluded 

from the present study. However, it is possible that participants with specific 

language impairment would have responded differently on a comprehension probe. 
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The inclusion of such a probe would have provided more information regarding the 

gains made at Time 1 compared to the other teaching sessions. Regardless, it is 

clear that whether using explicit or implicit intervention techniques, multiple 

teaching sessions are required to obtain acquisition of a complex language target. 

Performance of Successful Children Varied Over Time 

 As described in the Results section, inspection of individual participants’ 

performance over time indicated variability. For the most part, this variability was 

due to participants acquiring the novel inflection; thus, moving out of the non-rule 

user categories into the Rule User category. However, for a small subset of 

participants, this variability was due to drops in performance at Time 3. In both the 

Explicit and Implicit Groups across production probes, there were participants who 

shifted from being Undifferentiated Users to Bare Stem Users. Of greater concern 

is that in both the Explicit and Implicit Groups, there were participants who at Time 

2 were Rule Users then dropped to either Undifferentiated or Bare Stem User status 

at Time 3. Incidentally, such shifts only occurred at Time 3. 

 One potential explanation for the drop in performance at Time 3 is that the 

teaching task changed from Times 2 to 3. At Times 1 and 2, in the teaching task the 

target form was modeled for the participants. The participants were not required to 

produce the target form. The explicit rule was interspersed between presentations of 

the models. At Times 3 and 4, participants were prompted to produce the form in 

the teaching task. Incorrect productions were followed by recasts containing the 

target form. The explicit rule was presented in the same manner as Times 1 and 2.  
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Thus, based on examination of the Generalization Probe results, the change 

in performance for some of the participants at Time 3 seems to be associated with 

the change in the teaching task. However, further examination of individual 

participants’ performance at Time 3 (see Figure 3-3) indicates that their 

performance dropped on the Maintenance probe, before the administration of the 

Teaching Task. Therefore, the drop in performance cannot be attributed solely, if at 

all, to the change in the teaching task. 

Another logical explanation for the drop in performance at Time 3 is that 

the time lapse between Times 2 and 3 was greater than between other sessions such 

that learning effects were lost during this time span. The mean number of days 

between Times 2 and 3 (mean = 3.66) was greater than between Times 1 and 2 and 

Time 3 and 4 (means = 2.47, 2.13, respectively). Thus, to determine if the greater 

mean number of days between Times 2 and 3 was associated with negative 

performance at Time 3, participants’ individual data were examined. Assuming that 

a delay in treatment would have the greatest impact on the whether participants 

maintained learning that occurred in the previous session, performance on the 

Maintenance Probe and the number of days between sessions was examined. This 

examination revealed that for the two Explicit Group participants whose 

performance dropped dramatically at Time 3, the number of days between sessions 

were 1 and 5. For the participants in the Implicit Group who demonstrated drops in 

performance at Time 3, the number of days lapsing from Times 2 to 3 were 1 and 7. 

These data indicate that there was not a systematic increase in days associated with 
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decreases in performance accuracy at Time 3. Thus, without logical explanation, 

this effect appears random.  

Performance of Successful Children Varied Across Probes 

 Based on the Fisher’s Exact tests, significant differences between the 

Explicit and Implicit Groups were found in two of the three contexts tested. On 

both the Teaching and Generalization Probes, participants in the Explicit Group 

outperformed those in the Implicit Group. Although the difference between the 

groups on the Maintenance Probe just missed the accepted level of statistical 

significance, the difference yielded a moderate to large effect size.  

Despite the relatively consistent advantage of the Explicit Group across 

conditions, the number of children attaining mastery differed across probes. For 

example, in the Explicit Group, 12 participants met the criterion for acquisition on 

the Teaching Probe, 10 met the criterion on the Generalization Probe, and 8 met the 

criterion on the Maintenance Probe. In the Implicit Group, a similar trend was 

found: five, three, and two participants met the criterion for acquisition on the 

Teaching, Generalization, and Maintenance Probes. These trends indicate that 

learning was not stable across the production contexts. 

 Based on the items included on the probes and the distance of the probes 

from the Teaching Task, it was anticipated that acquisition would vary depending 

on the probe. Specifically, regardless of the participants’ treatment group, the 

Teaching Probe should have yielded the greatest amount of acquisition and the 

Maintenance probe should have yielded the least acquisition. The Teaching Probe 
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was administered immediately after instruction and contained items identical to the 

instructional items. Therefore, these items should have been the least difficult and 

should have yielded the greatest learning. However, it is important to note that 

meeting acquisition on this probe does not mean that the participant truly mastered 

a productive form because the items on this probe were identical to items in the 

Training Probe. Thus, a high degree of accuracy on this probe could be attributed to 

rote learning. 

In contrast to the Teaching Probe items, the Maintenance Probe items were 

administered at least one day post instruction and contained a mixture of Teaching 

and Generalization Probe items. These items should have been the most difficult 

and yielded the weakest performance. The Generalization items were given after 

the Teaching items and contained unfamiliar sentence subjects and/or verbs. Hence, 

these items should have been more difficult than the Teaching items, but less 

difficult than the Maintenance Probe items that were administered in next 

intervention session. Meeting the criterion on the Generalization and Maintenance 

Probes does indicate that the learner is relying on more than rote learning. Both of 

these probes contain items that were not included in the Teaching Task; therefore, 

learners were required to generalize the language pattern. Without exception, these 

predicted patterns were substantiated in the current study.  

Performance May Not Generalize to Use in Spontaneous Communication Contexts  

 Each of the probes included in this study evaluated language learning in a 

highly constrained context. These constraints are evident on multiple levels. First, 
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all of the probe items required the participants to produce only the verb 

corresponding to the action depicted in the graphic presented plus the appropriate 

gender marking. Furthermore, participants were not required to generate entire 

sentences. The creature began each sentence by producing the sentence subject and 

the modal can. Because the participants were not responsible for generating or even 

producing the other sentence components, the complexity of the task was 

significantly reduced. Probes where sentence generation was necessary or even 

where sentence imitation was required may have resulted in less substantial gains. 

Therefore, the findings of this study may not generalize to contexts where learners 

are required to generate and/or produce all sentence elements. 

 Second, in the teaching tasks, the novel inflection was modeled in the same 

single syntactic construction. Moreover, participants were required to produce the 

novel inflection in only one type of syntactic construction: subject + modal can + 

verb. Participants were never presented with different contexts where the marking 

might occur nor were they made aware of any constraints on the marking. Based on 

the probes administered, the extent of the participants’ knowledge of the novel 

morpheme is unknown. Participants may not have been able to generalize their 

learning to different contexts such as sentences containing different modals (e.g., 

might, could) or sentences that require an object (e.g., Sara will beat the eggs).   

 Third, participants’ production of the novel marking was evaluated only in 

isolated sentences that were not designed to be communicative. That is, the probing 

context did not require participants to produce the targeted morpheme in connected 
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language such as conversation or story generation contexts. Moreover, the probes 

did not serve a meaningful communicative function. The only communicative 

function was to describe a picture as part of game. In contrast, the probes as part of 

a game used in the Johnston et al. (1990) study of miniature languages were 

designed to make advances in the game contingent on the use of the artificial 

language. Thus, Johnston’s probe measured language performance in a more 

meaningful context. The broad goal of language intervention is for learners to 

produce language in such meaningful contexts. The outcome measures of the 

present study do not allow for learning to be examined in this broader scope.    

Clinical Implications 

 The current study was designed as an early efficacy study (Fey & Finestack, 

in press) to determine if an explicit intervention technique would lead to more rapid 

language learning than an implicit learning technique. The purpose of early efficacy 

studies is to determine if a cause-effect relationship exists between the treatment 

variable and the outcome measure. Moreover, early efficacy studies are based on  

short-term interventions in highly controlled laboratory contexts, that use outcome 

measures that reflect productive but not fully functional use of language. Thus, to 

meet this goal, steps are taken to maximize the power of these studies to detect a 

significant cause-effect relationship in the most efficient manner possible. By 

design, these steps often limit the generalizability of study findings. However, as an 

early efficacy study, if a significant relationship between the treatment variable and 

outcomes is confirmed under well-controlled conditions over the short-term with 
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artificial language features, then follow-up later efficacy studies are necessary to 

determine the efficacy of the approach with real language features and more 

functional outcome measures. If no relationship is found, then resources should be 

reallocated to investigate alternative treatment approaches. 

 The results of the current study indicate that there was a significant cause-

effect relationship between explicit treatment and the acquisition of a novel 

grammatical marking. Given this finding, essential next steps are to replicate the 

finding in other early efficacy studies with other grammatical targets and to 

complete later efficacy studies, which will allow for greater generalization of study 

findings. If these additional early and subsequent later efficacy studies continue to 

demonstrate significant outcomes, then the effectiveness of the treatment will need 

to be tested outside of laboratory conditions more typical of real clinical contexts. 

To extend the findings from the current investigation, there are a number of factors 

that will need to be resolved in either early or later efficacy studies. Specifically, 

future studies must examine (a) the applicability of explicit techniques when 

targeting true English morphemes that are problematic for children with specific 

language impairment, (b) the generalization of language acquired from explicit 

techniques to different contexts, (c) the achievement of long-term effects of 

language learning gains made from explicit intervention, and (d) the optimal 

techniques to include in an intervention program.  

Teaching Targets  
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 Follow-up early efficacy studies will need to test treatment outcomes using 

true English grammatical morphemes that children with specific language 

impairment typically have difficulty acquiring. In the current study, a novel 

morpheme was selected as the language target to ensure that the participants had 

equal exposure to the form. However, targeting true English morphemes will result 

in greater variability in participants’ exposure and practice with the forms, leading 

to greater variability in the outcome measures. Although it will be more difficult to 

detect intervention group differences using true grammatical morphemes, 

examining explicit techniques under these conditions is necessary to test the 

robustness of the effect identified in the present study and the relevance of the 

approach in clinicians’ intervention protocols.  

 It is plausible that follow-up efficacy studies will not find the same 

advantage for explicit intervention found in the present study when targeting true 

morphemes and/or using more meaningful and functional outcome measures. The 

novel form used in the present study was a relatively simple inflection that had two 

distinct markings that were phonemically stressed in the sentence final position. 

Additionally, the pattern guiding the application of the morpheme was easy to 

describe using an explicit rule. As presented in the current study, the novel marking 

was consistent with no exceptions to the rule. Many English grammatical 

morphemes, especially those that are problematic for children with specific 

language impairment, are much less perceptually salient and less closely related to 
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clear semantic features; therefore, they may not be as suitable for teaching through 

the explicit description of a pattern or rule.  

 The novel morpheme targeted in the present study marked gender 

agreement. This marking was selected because it is a complex morpheme, requiring 

knowledge of the sentence subject to appropriately mark gender on the sentence 

verb. Knowing that children with specific language impairment have difficulty with 

grammatical markings, especially markings of agreement, this gender marking 

should have been difficult for the participants in this study just as it was for the 

participants in Anderson’s study (2001). However, the marking of gender in 

English is very limited, only appearing in pronouns and is not particularly 

problematic for children with specific language impairment. Therefore, 

performance of the novel gender inflection used in the present study may not be 

reflective of participants’ performance on forms known to be problematic for 

children with language impairment. Thus, it is imperative that later efficacy studies 

test the efficacy of explicit interventions when targeting true morphemes.   

Generalizability 

 In the present study, acquisition was tested in limited contexts, thus, later 

efficacy studies will need to examine outcomes in more clinically relevant contexts 

and/or they will need to demonstrate the advantages of beginning intervention in 

explicit drill-like activities and then to extend the intervention to more natural, 

communicative contexts (e.g., Culatta & Horn, 1982). The results of the present 

study are based on the participants’ abilities to complete sentences using the 



119 

targeted novel marking when presented a graphic of a character completing a 

simple action. The only generalization component included in this study comprised 

applying the novel marking to sentences containing unfamiliar subjects and verbs. 

Follow-up early efficacy studies must determine if the acquired form can be applied 

to sentences with differing syntactic structures. For example, as a follow-up of the 

current study, the generalization of the novel gender marking to contexts such as 

sentences containing different modals (e.g., might, could) or sentences that require 

an object (e.g., Sara will beat the eggs) could be assessed. If explicit techniques 

demonstrate generalization to such contexts, then even more natural and 

spontaneous contexts should be tested such as conversational speech or story 

generation. 

 Long-term Effects 

 The findings from the current study indicate that the explicit intervention 

tested did not lead to long-lasting gains for all children. If learners are unable to 

maintain the language gains made during treatment sessions, the intervention 

effects will be severely limited.   

Several factors in the present experiment probably minimized retention of 

the target language construction, however. For example, the structure was taught as 

a game that served no useful purpose beyond the confines of the research context. 

Children had little motivation to seek examples of the target form in the language 

of others. Most notably, because the target was an artificial form, there were no 

models in the ambient input to support learning in the research context.  
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Most likely, by targeting true morphemes, maintenance effects should 

increase. Under this circumstance, learners would have more exposure to the target 

and opportunities to produce the target outside of treatment. Nevertheless, later 

efficacy studies should continue testing the maintenance effect of target forms by 

manipulating treatment approaches to determine how to best maintain treatment 

effects. One way this could be done is through clinical manipulations of constraints 

placed on the communicative context (Culatta & Horn, 1982). At first, clinicians 

may require learners to produce target forms in highly constrained, even drill-like 

contexts where the child is required only to imitate target forms. After 

demonstrating mastery at this stage, clinicians may release some of the contextual 

constraints such that the learner is required to independently generate sentences 

containing the target form in response to open ended questions. In a final stage of 

teaching, clinicians may set up contexts within the clinic setting that closely mimic 

real life communicative situations. Within these contexts, clinicians can gradually 

decrease the prompts and language models used in treatment. This gradation of 

communicative constraints should ultimately lead to the long-term generalization of 

target language forms in natural and spontaneous contexts.  

Optimal Teaching Conditions 

 The techniques used in the current study’s teaching task were applied very 

rigidly. That is, in the modeling task, only models were provided to the learners. 

Learners were not prompted to imitate any of the target forms and feedback was 

never provided on the Teaching and Generalization Probes. Moreover, the Recast 
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Teaching Task only included recasts, eliminating the presentation of models 

entirely. Clinically, these techniques are rarely, if ever, used in isolation. To the 

contrary, it has been recommended that to optimize language intervention, multiple 

techniques must be utilized (Fey & Proctor Williams, 2000).  

 Follow-up efficacy studies and, ultimately, effectiveness studies will have 

to determine the intervention approaches that maximize learning outcomes. There 

are a number of intervention techniques that speech-language pathologists may 

utilize when treating children with language impairments. Traditionally, these 

techniques have included the implicit techniques of elicited imitation, modeling, 

recasting, and increasing focus on target forms. The most effective interventions 

are those that use a combination of these techniques to target problematic language 

forms.  

 The indication that an explicit approach to first language teaching may have 

an advantage in the present study does not mean that interventions should solely 

rely on explicit techniques. In fact, there is reason to believe that explicit 

interventions, when used in isolation, are ineffective. Drawing from learning 

studies conducted in psychology (Allen & Reber, 1980; Lee & Vakoch, 1996; 

Rundus, 1971), there is evidence that implicit knowledge; that is, knowledge that is 

gained through unconscious processes is difficult to acquire, yet is more durable 

than explicit knowledge. In contrast, explicit knowledge; that is, knowledge gained 

with consciousness of what is being learned, is acquired more easily than implicit 

knowledge, but is very sensitive to the passage of time. Moreover, Spekman and 
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Roth (1982) caution that understanding of rules and the application of rules do not 

always co-occur.  

It seems likely that in all cases of explicit first language teaching, children 

will need to hear models of and have opportunities to produce the target structures 

under implicit conditions that will eventually lead to spontaneous use in natural 

contexts (Culatta & Horn, 1982). In any case, if the advantage for explicit 

instruction identified in the present study is upheld when further examined in other 

early and later efficacy studies, it is most likely that the optimal language 

intervention will be a hybrid approach that includes components that are both 

explicit and implicit in nature. When used in combination, explicit approaches may 

be used to heighten learners awareness and sensitivity to the forms being taught; 

implicit techniques may serve to move the form into the learner’s permanent 

language system. Regardless, such approaches will have to be tested to determine 

the optimal approach for most children. 
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Appendix A 

Demographic Form 
 

1. What is your relationship to the child (for example: mother, father, 
grandmother)? 

 
_______________________________________________________ 
 

2. Child’s birth date: __________________ 
 

3. What is your child’s race? (mark one): 
 

___ American Indian or 
Alaska Native 

 
___ Asian 
 
___ Black or African 

American 

___ Hispanic 
 
___ Native Hawaiian/ 

Pacific Islander 
 
___ White 

 
4. What language(s) do you use in the home? 

__________________________ 
 

5. Which of these languages do you prefer to use at home? 
_______________ 

 
6. Did you adopt your child?   No___  Yes ___If so, at what age? _____ 

 
7. What is the total number of other children that live with this child 

most of the time?___ 
 

8. How many years of school have you experienced? (please circle 
one) 
 
a.  What is the highest grade you completed?   

0   1-6   7-9   10-11   12 
  
b.  How many years of college or tech school did you complete?  

1   2   3   4 
 
c.  How many years of graduate or professional school did you 

complete?  ___ 
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9. If your child lives with both parents, please fill in the blank below for 
both mother and father. If your child lives with one parent, please 
complete the blanks for the parent who lives with your child.  

 
a.  Mother: 
 Are you presently employed?  Yes   No 
 
 If yes, what is your job title?  ____________________________ 
  

What are your job duties? ______________________________ 
 

 ___________________________________________________ 
  

___________________________________________________ 
 
 What type of industry do you work in, that is, what does your 

company produce or what service does your company provide? 
 

___________________________________________________ 
 
___________________________________________________ 

 
b.  Father: 
 Are you presently employed?  Yes   No 
 
 If yes, what is your job title?  ____________________________ 
  

What are your job duties? ______________________________ 
 

 ___________________________________________________ 
  

___________________________________________________ 
 
 What type of industry do you work in, that is, what does your 

company produce or what service does your company provide? 
 

___________________________________________________ 
 
___________________________________________________ 
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10. Is your child receiving services for speech, language, reading, or 
writing problems?   

 
Yes   No    If yes, which area(s)?_________________________ 

 
_____________________________________________________ 
 

 
11.  Has anyone in your child’s immediate family ever received services 

for speech, language, reading, or writing problems?   
 

Yes   No    If yes, which area(s)?_________________________ 
 
_____________________________________________________ 
 

12.  Has your child ever received services for any other problems (for 
example: hearing problems, physical problems, behavior problems)? 

 
  Yes   No    If so, what services? _________________________ 
 

_____________________________________________________ 
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Appendix B 

Blocking Design 

 Intervention group assignments were completed in two blocks of 16. 

Participant randomization was done in blocks of 16 to ensure: (a) an equal number 

of participants in each treatment group (i.e., Explicit, Implicit), (b) 

counterbalancing of the novel grammatical marking (i.e., whether -pa marked male 

or female sentence subjects), and (c) counterbalanced stimuli randomization 

sequences across treatment groups. With these constraints, it was necessary to have 

16 participants in each block (see Table B-1).  
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Table B-1 

Participant blocking variables 

 

Treatment 

Group -pa Marking 

Stimuli 

Sequence 

1 Explicit Female TA + GA 

2 Explicit Female TA + GB 

3 Explicit Female TB + GA 

4 Explicit Female TB + GB 

5 Explicit Male TA + GA 

6 Explicit Male TA + GB 

7 Explicit Male TB + GA 

8 Explicit Male TB + GB 

9 Implicit Female TA + GA 

10 Implicit Female TA + GB 

11 Implicit Female TB + GA 

12 Implicit Female TB + GB 

13 Implicit Male TA + GA 

14 Implicit Male TA + GB 

15 Implicit Male TB + GA 

16 Implicit Male TB + GB 

 




