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Kim, Joonkoo & Won, Eunsok. “Effects of Inductive and Deductive Grammar Instruction Based on 

the Noun Phrase Accessibility Hierarchy: on Korean EFL Middle School Students.” Studies in English 

Language & Literature 46.2 (2020): 169-197. The purpose of the present study is to examine the 

implicational generalization of the Noun Phrase Accessibility Hierarchy (NPAH) under two instructional 

contexts. According to the NPAH, indirect object (IO) relative clause is seen as more marked than direct 

object (DO) and subject (SU) relative clause, suggesting that the hierarchy may be implicational with 

respect to the difficulty order of acquisition or learnability (Gass, 1979). In addition, Implicational 

Generalization Hypothesis (IGH), proposed by Hamilton (1991), posits that knowledge of more marked 

forms implies the knowledge of less marked ones. All in all, this study aims to investigate Korean middle 

school L2 learners’ generalization of knowledge of IO relative clause to SU and DO relative clauses 

under two experimental conditions, which are inductive and deductive instruction respectively. The 

knowledge of relative clauses were measured by Sentence Combination Task (SCT) and Interpretation 

Task (IT). The findings demonstrated that Korean middle school learners can generalize knowledge of IO 

to less marked SU and DO relative clauses only when they learn IO relative clauses under the condition 

of deductive instruction. The pedagogical implications will be discussed. (Chungang Univesrity & 

Mokwon University)
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I. Introduction

The studies on the order of acquiring relative clauses (Hyltenstam, 1984; Izumi, 

2003; Jeon & Kim, 2007; Park, 2000; Pavesi, 1986; Tarallo & Myhill, 1983) has 

been garnered much attention from many researchers. The Noun Phrase Accessibility 

Hierarchy (henceforth NPAH) has been regarded as a crucial factor that has an 

influential effect on the acquisition of English relative clauses (Gass, 1979, 1982; 

Eckman, Bell, & Nelson, 1988; Doughty, 1991). The NPAH was originally proposed 

as a typological linguistic framework to classify languages in terms of the 

relativization. Keenan and Comrie (1979) argued that the notion of NPAH is mainly 

concerned with the relativization of noun phrases appearing in different distributional 

contexts. According to the NPAH, if one language permits objects of prepositions to 

be relativized without violating its grammatical rules, it naturally entails the 

legitimate relativization of subjects, objects, and indirect objects as well. According 

to the NPAH, the hierarchy of types of relative clauses can be illustrated as follows, 

where “<” is interpreted as “more accessible than” or “implicated by” (Ammar & 

Lightbown, 2005). 

SU < DO < IO < OPREP < GEN < OCOMP

<Table 1> Relative clauses types of NPAH 

Types Examples

Subject (SU) The man who saw the cat...

Direct object (DO) The man that cat saw...

Indirect object (IO) The man that I gave the book to...

Oblique (OBL) The table that he is standing on...

Genitive (GEN) The man whose book I borrowed...

Object of Comparison (OCOMP) The man that he is taller than...

In other words, if a language allows relativization of an NP in the hierarchy, it 
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can also relativize all NPs in its higher positions. Therefore, the NPAH can be 

understood as a typological generalization that underlies all human languages. In the 

framework of the NPAH, SU are the least marked type of relative clause whereas 

OCOMP the most marked as illustrated in Table 1. 

Comrie (2007) claimed that the generalization was drawn not based merely upon 

theoretical inferencing or reasoning but upon the empirical observations of diverse 

human languages. Although the NPAH was presented with aims to classify 

languages typologically, it has begun to be reinterpreted and reconceptualized from 

a new perspective by researchers in the area of second language acquisition. In this 

regard, Gass (1979) reported that the NPAH was significantly related to the 

difficulty order of the acquisition processes of English relative clauses. Cho (2002) 

and Jang (2005) also argued that Korean learners of English followed the NPAH 

with regard to the acquisition difficulty. Furthermore, Diesel and Tomasello (2005) 

stated that the most of the L2 findings accord with the research findings supporting 

the acquisitional patterns of L1 relativization shown in the NPAH proposed by 

Comrie (2007). 

Accordingly, this paper will focus mainly on the implicational applicability of the 

NPAH in the EFL formal school contexts, in which the second-grade middle school 

L2 learners are learning English under the national English curriculum and within 

the constraints of an English textbook. As stated above, many scholars in SLA (e.g., 

Eckman, Bell, & Nelson, 1988; Doughty, 1991) agreed on the predictive power of 

the NPAH regarding the difficulty order and learnability of English relative clauses. 

This logic can be extended to imagine L2 learning situations in EFL classroom 

settings where a given learner, who is able to produce or comprehend more marked 

types of English relative clauses (i.e., indirect object) in the hierarchy, will also be 

highly expected to be capable of producing or comprehending the less marked type 

of relative clause (i.e., subject and direct object), and not the other way around, as 

suggested by Ortega (2013). The relation of the NPAH to the L2 relativization was 

made more explicit by Hamilton (1991), who proposed Implicational Generalization 
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Hypothesis (IGH). The IGH posits two hypothesis. First, generalization can be 

transferred to the ones implicated by it once one type of relative clause has been 

acquired. Second, the generalization is thought to be maximal. Therefore, all types 

of relative clauses implicated by the instruction will also be acquired.  

In an attempt to empirically test the implicational generalization attested by 

NPAH and IGH in a natural classroom setting in Korea, this study focused on 

teaching the indirect object relative clause as the target structure under two 

pedagogical conditions of grammar instruction, which is deductive and inductive 

respectively. The reason why the experimental treatments are defined as deductive 

and inductive is that both of them are known as the most widely used instructional 

approaches to L2 grammar teaching in Korean classroom contexts. Current L2 

pedagogical practices in Korea were reflected in experimental interventions. After the 

explicit instructions on the target structure, this study will examine in detail how 

well the Korean middle school learners learn the less marked types of English 

relative clauses, which will shed lights on the implicational aspects of the NPAH.

II. Theoretical Background 

2.1 The NPAH and acquisition order of English relative clauses 

Even though the NPAH hierarchy was not originally intended to predict acquisition 

order, it has been hypothesized that unmarked items are acquired earlier than marked 

items and the difficulty of acquiring relative clauses in an L2 will correspond to the 

NPAH hierarchy. This was corroborated by many empirical studies with learners of 

languages that have postnominal relative clauses. Many of these studies adopted 

sentence combination tasks (Eckman et al., 1988; Gass, 1979), grammaticality 

judgement tasks (Croteau, 1995; Mitchell, 2001), and oral picture-description tasks 

(Hyltenstam, 1984; Pavesi, 1986). All of these research findings proved that the 
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accuracy order matched the hierarchy of the NPAH, except for genitive (GEN). 

There are also a few studies on the acquisition of prenominal relative clauses and 

findings from this line of research are not necessarily in support of the NPAH 

predictions as to the acquisition order. For example, Tarallo and Myhill (1983) 

reported that acquisition of postnominal relative clause languages such as German, 

Portugese, and Persian followed the NPAH in that subject relative clause was easier 

than direct object whereas direct object was easier than subject in prenominal 

relative clause languages (e.g., Chinese and Japanese).

Additionally, O'Grady, Lee, and Choo (2003), who employed the same task used 

by Kanno (2000), tried to investigate the comprehension of Korean relative clauses 

by 53 English L1 learners of Korean as a foreign language. They made the 

participants listen to NPs that consist of a relative clause and a head noun and select 

the picture that described what they had just heard. The participants made more 

errors incomprehension with direct object relative clauses than with subject relatives 

and they misinterpreted direct object relative clauses more. 

2.2 Differing views on the NPAH

The proponents of the NPAH were not interested in the issue, “How and why 

does the NPAH effect take place in the second language acquisition?” The questions 

have been addressed by scholars other than the originators of the idea of NPAH. For 

example, Eckman et al (1988) made a claim that NPAH effect comes from the 

language learners' innate linguistic ability. In this regard, learners do not need to 

acquire all types of relative clauses. Instead, learners who grasp a certain relative 

clause in the NPAH hierarchy can automatically find out that their languages allow 

the other types of relative clauses higher in the hierarchy.     

O'Grady (1997) pointed out the structural distance between the relative pronoun and 

the gap as the main factor that triggers the NPAH effects in the acquisition of relative 

clauses. In his proposal, it is the differences of the structural distances between the 
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relative pronoun and the gap that determines the complexity of the clauses. 

Another line of recent research discussed the role of animacy in the difficulty of 

each relative clause type (Mak, Vonk, & Schriefers, 2002; Traxler, Morris, & Seely, 

2002; Ozeki & Shirai 2007). For example, Ozeki and Shiari (2007) found that the 

NPAH effects are caused by a strong link between subjects and animate references. 

Generally, subjects are more likely to be associated with animate references than 

other NPs are. Learners have a general preference for animate references of the 

relativized NPs, which explains why a subject relative clause is classified as the 

easiest type. In this framework, there exist asymmetrical relations between the 

subject and other NPs regarding relativization. 

2.3 Review of previous empirical studies

Gass (1982) implemented her study to compare two groups of learners in ESL 

contexts with diverse language backgrounds. In the study, she instructed a group of 

five participants on how to form SU, DO, and IO relative clauses and the other 

group of thirteen participants only about OCOMP relative clause. The results 

revealed that after instruction the former group performed well only on SU, DO, and 

IO relative clauses; on the other hand, the latter group performed well not only on 

the OCOMP relative clause, but also on the less marked SU, DO, and IO positions.

Eckman, Bell, and Nelson (1988) replicated the Gass’ (1982) study. They 

assigned different conditions to three groups of nine participants. Each experimental 

group received instruction on SU, DO, and OCOMP respectively. The result of this 

study was consistent with Gass (1988) suggesting that learners are capable of 

making generalizations of learning and these generalizations are unidirectional and 

occur from more marked relative clauses to less marked ones.

The study of Ammar and Lightbown (2005) reported findings related to 

generalization by Arabic postsecondary EFL learners. The results supported that 

instruction facilitates L2 learners’ performance relevant to English relative clauses. 
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All the experimental groups performed significantly better than the control group. 

The experimental groups showed significant improvement on all types of relative 

clauses except GEN. This suggests that learners can make generalizations 

bidirectionally. For example, the DO group in the study, three out of seven 

participants performed well on all types of relative clauses except for GEN, and the 

rest of participants in the same group showed significant improvement at least on 

one more marked type of relative clause. The bidirectionality of generalization was 

also reported in Hamilton (1994). The analyses of each participant demonstrated that 

some of them learned more than the types of relative clause that were more marked 

in the hierarchy. Doughty (1991) put forward an plausible explanation for the 

bidirectionality of generalization pointing out that syntactic and morphological 

operations are similar behind all types of relative clauses. The hierarchical nature of 

the NPAH, on the other hand, is argued to be related to gradually increasing 

structural complexity that offers “a necessary condition for a cumulative constraint” 

(Hamilton, 1994, p.148).

In this context, the present study examined whether the NPAH holds true for 

Korean middle school L2 learners of English (i.e., 8th grade) who will first encounter 

English relative clauses in accordance with the curriculum. In light of the fact that the 

previous studies have not approached this topic with a specific focus on L2 grammar 

pedagogy to a large extent, this study tried to narrow the perceived gap by trying to 

empirically verify the unidirectional generalization of the NPAH under the conditions 

of two widely-adopted approaches to L2 grammar instruction in Korean EFL school 

contexts, inductive and deductive instruction. In the process of quantitative analyses, 

the researcher checked the assumptions such as normality which has often been 

violated (Pahkiti, 2010) and left unchecked (Plonsky, 2013), thereby ensuring the 

validity of the quantitative interpretations. Thus, the present study may contribute to 

the L2 research and practices in Korea by shedding lights on generalization effects of 

two types of instructions on English relative clauses for Korean L2 middle school 

learners and sharing robust statistical procedures, bootstrapping.  
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The following research questions will be addressed in this paper.

1) Does the NPAH really hold true for the participants?

2) Does generalization take place under the condition of inductive instruction?

3) Does generalization take place under the condition of deductive instruction?

4) Which form of instructions is more effective in terms of generalization? 

III. Methods

3.1 Participants 

This study targeted the 8th grade learners of a girls’ middle school located in 

Seoul, Korea. The participants can be legitimately considered as a representative 

sample population for this experimental study, in that the locally formulated school 

syllabus for the 8th grade English stipulated the relative clauses be taught in the 2nd 

semester of the year, several months after the experimental interventions were 

conducted. However, it was not practically feasible to maintain a strict control over 

the participants’ natural or formally-intended exposure to implicit or explicit L2 

inputs including the relevant forms to the experiment outside the school setting in 

light of the fact many of them received further English instruction at Hagwon, a 

private educational institute. 

37 learners (i.e., two intact classes) aged 15 in total participated in the study. The 

participants agreed to take part in the study after listening to the researcher’s 

explanation of the purpose and method of experiment. Pre-test scores of the 

participants were statistically analysed in order to test homogeneity of their previous 

knowledge about three types of English relative clauses. The knowledge was 

measured by two types of instruments, which were focused on assessing production 

(i.e., Sentence Combination Task, SCT) and comprehension (i.e., Interpretation Task, 
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IT) of the target forms. 

The normative test of Shapiro-Wilk was first performed on the mean scores of 

pre-tests. As a result, it was confirmed that the data sets did not follow the normal 

distribution, as indicated by all ps<.05 except for three data sets. Therefore, 

Mann-Whitney U test was conducted to see if there was a significant difference 

among the two intact groups. The result demonstrated that there were no statistically 

significant differences between the two groups in terms of previous knowledge of all 

the English relative clauses in question, all ps > .05. 

Since it was found that there were no significant differences between the groups 

in terms of their pre-test scores, the intact classes were assigned to the experimental 

protocols. The class 1 was given an experimental intervention of inductive 

instruction, and named Inductive group (i,e., IG) while the class 2 was exposed to 

the experimental condition under which they received deductive instruction, hence 

named Deductive group (i,e., DG). Even though randomized controlled trials (RCTs) 

are generally taken as a more rigorous design than quasi-experimental one for an 

empirical study, some researchers make a case for appropriate uses of the 

quasi-experimental design. For example, Dȍrnyei (2007) stated “… properly designed 

and executed quasi-experimental studies yields scientifically credible results 

[emphasis added]”(p. 118).

3.2 Instruments and procedures

This study used two kinds of tests in order to prove the successful learning of the 

target structures in terms of production and comprehension. The first measure (see 

Appendix 1) employed to assess productive knowledge of target English relative 

clauses is the Sentence Combination Task (SCT) which has been widely adopted in 

the relevant studies as exemplified in Choi and Kim (2008). The second instrument, 

which was adapted from Choi and Kim (2008)1, (see Appendix 2) tested 

comprehension of the target relative clauses. It required the participants to identify 
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and pinpoint the exact NP each of the questions are asking about, after listening to 

the target sentences twice. 

The sentences used in the two measures and instructional materials were created 

based on the 6 relative clause types presented by Gass (1979) and revised by 5 

English teachers with more than 5 years of teaching experiences. Furthermore, they 

went through a careful proofreading by a native speaker of English for naturalness 

and acceptability. All the antecedents modified by the relative clauses were limited 

to animate noun phrases to control for possible animacy effects in advance. The 

general validity of the instruments and instructional materials were also examined 

and reviewed by 3 panels of experts who have relevant expertise and research 

experiences in empirical studies on SLA.

The IG was given one period of inductive instruction on IO relative clauses in 

which they were asked to complete the guided discovery worksheet (see Appendix 

3) with the assistance offered by the English teacher. They needed to conduct a 

close observation of a set of example sentences to figure out a rule governing them 

in the last phase of the lesson. The instructor then confirmed the accuracy of the 

rule. In line with Widodo’s notion of inductive reasoning that works from particulars 

to generalities (2006), the inductive instruction led the participants observe a number 

of specific instances and inferring a general principle (Norris & Ortega, 2000; 

Erlam, 2003). There are many forms of guided inductive instructional approaches 

such as focusing learners’ attention on the structure through a series of leading 

questions (Herron & Tomasello, 1992) and PACE model (Adair-Hauck, Donato, & 

Cumo-Johanssen, 2005). The present study adopted the strategies that get learners to 

induce the rule themselves (Rosa & O’Neill, 1999; Shaffer, 1989). In the mean time, 

the DG group received one period of deductive grammar instruction on the exactly 

same item as IG, where the same English teacher started with an explicit 

  1 Choi and Kim (2008) conducted a computerized reading comprehension test as one of the measures. 

This study changed the modality of the test to the listening mode as it is thought to involve more online 

processing from the participants’ perspectives.
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presentation of a rule and gave the participants an opportunity to practice it for 

applying the rule. All of these instructional processes was implemented by the 

participants based on the systematically designed worksheet (See Appendix 4). When 

the treatment sessions ended, they performed the two post-tests of SCT and IT. All 

of the instructional processes were recorded for the sake of treatment fidelity.

The present study attempted to maximize the ecological validity (Bronfenbrenner, 

1976), which is referred to as the applicability of research findings from more 

controlled settings such as laboratory experiments to less controlled pedagogical 

situations (Hulstijin, 1997). To address this issue, the English teacher, not an outsider, 

was asked to provide instructions on what the participants were likely to encounter 

soon. Furthermore, the present study could be guarded against the Schmidt’s (1994) 

warning that an intervention could be something that the participants are not likely to 

face in their real life, in that it reflected the most widely used L2 pedagogical 

approaches the participants have already built some familiarity with. 

IV. Results and Discussion

A set of paired t-tests to compare the same individuals’ test scores at two 

different time points was performed to examine any improvements in knowledge of 

the three target relative clauses (i.e., IO, DO, and SU) after the treatment session. 

Additionally, the differences in each group’s gains in terms of knowledge of relative 

clauses were statistically computed by analysis of independent t-test. In an attempt to 

ensure the interpretative validity of the quantitative findings, the researcher applied 

non-parametric tests or artificial amplification techniques to the data analyses. Given 

the small sample size of the present study that might lead to low statistical power 

and non-normality of the data (Wilcox, 2001) together, the bootstrapping technique 

with 1000 repetitions was used that randomly re-sample the original cases with 

replacement as it could serve as an alternative statistical option (Krishnamoorthy, Lu, 
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& Mathew, 2007). Laflair, Egbert, and Plonsky (2015) stressed the need for using 

bootstrapping for the purpose of enhanced validity of L2 quantitative findings 

arguing that “Small samples/low power and nonnormal data have been described as 

two common problems that bootstrapping may partially overcome...such as 

bootstrapping, which is argued to mitigate the negative effects of all these conditions 

[emphasis added] simultaneously”(p. 593). Overall, bootstrapped results are known as 

“less sensitive to irregularities such as outliers, thus providing descriptive and test 

statistics that are robust to deviations from normality in the original sample” (Laflair 

et al., 2015, p. 593).

In order to address a potential bias that might arise from differences on initial 

status between the groups, the researcher conducted analyses of covariance 

(ANCOVA) that controls for pre-test scores for the purpose of testing the differences 

in each groups’ gains. Although the results of Mann-Whitney for the pre-test, in 

terms of the homogeneity between the groups, did not show any significant results, 

the descriptive statistics (Table 2) show that the learners in each group had 

inconsistent patterns in their pre-test scores, albeit non-significant.

<Table 2> Descriptive Statistics on the Pre- and Post-Test Results

SCT IT

SU DO IO SU DO IO

Pre

-test

IG
1.58

(1.30)

0.79

(1.23)

0.26

(0.93)

2.11

(1.05)

0.79

(1.23)

1.68

(0.75)

DG
1.44

(1.38)

0.72

(1.32)

0.22

(0.73)

2.39

(1.10)

0.72

(1.32)

1.56

(1.34)

Post-

test

IG
1.58

(1.50)

0.74

(1.28)

0.74

(1.33)

2.21

(1.44)

2.47

(1.31)

1.84

(1.26)

DG
2.78

(1.59)

2.44

(1.76)

2.61

(1.61)

2.56

(1.38)

2.06

(1.16)

2.00

(0.97)
Note. mean(standard deviation)

Table 2 gives descriptive statistics for the two groups’ mean scores on the pre- 

and post-tests. Inferential statistics will be presented and discussed in detail in the 

relevant sub-sections that follow. 
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4.1 Discussion for the research question 1: Does the NPAH really hold true 

for the participants?

The statistical analyses of the SCT pre-test scores of all the participants (N=37) 

revealed that there were significant differences among the SCT pre-test scores of 

SU, DO, and IO, χ2(2)=27.20, p<.001. Dwass-Steel-Critchlow-Fligner post-hoc test 

found that the pre-test scores of IO were significantly lower than that of DO, p<.01, 

and that of SU, p<.01. Furthermore, the pre-test score of DO was significantly lower 

than that of SU, p<.01. Therefore, the SCT pre-test scores confirmed the empirical 

validity of the NPAH. 

The IT pre-test scores indicated that there were significant differences among the 

scores of SU, DO, and IO as well, χ2(2)=7.03, p<.05. However, 

Dwass-Steel-Critchlow-Fligner post-hoc test revealed that the pre-test scores of IO 

was significantly lower than that of SU, p<.05. The pre-test score of DO was not 

significantly higher than that of IO, p=.70, but significantly lower than that of SU, 

p<.05. The hierarchical relation between DO and IO was not statistically supported 

unlike in SCT. Therefore, the NPAH prior to instructional treatments needs to be 

somewhat revised as follows.

Revised NPAH 1 (Prior to treatments)

SU < DO ≦ IO

This result seems to provide an empirical evidence that the hierarchical 

learnability of relative clauses suggested by the NPAH may hold true for Korean 

middle school L2 learners of English, and that the three types of relative clauses are 

perceived to be hierarchical in terms of their structural complexity. 

4.2 Discussion for the research question 2: Does generalization take place 

under the condition of inductive instruction?

A bootstrapped paired samples t-test on the pretest-posttest data was conducted. 
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The result for the analyses is presented in Table 3.

<Table 3> Bootstrapped Results from Within-Group Differences of IG

Task RC Types
Mean Differences

(Pre-Post)

Bootstrap

SE
BCa 95% Confidence 

Interval

SCT SU .00 .44 -.74 .84

DO .05 .37 -.74 .84

IO -.47 .39 -1.21 .32

IT SU -.11 .39 -.79 .58

DO -.84** .26 -1.32 -.37

IO -.16 .36 -.79 .44

Note. *p<.05,  **p<.01, ***p<.001

A bootstrapped paired t-test found that the BCa bootstrapped 95% CI for the 

difference between the pre-test (M=0.79, SD=1.23) and post-test (M=2.47, SD=1.32) 

results of DO in IT showed a statistical and important difference, p<.01, [-1.32, 

-.37]. Because the BCa bootstrapped 95% CI does not go through zero, it means the 

difference is statistically significant, and the size of the interval tells us that the 

actual mean difference could be as small as about 0.4 points, or as large as about 

1 point. The 95% CI shows that the mean gain from pre-test to post-test of DO in 

IT can be assumed, with 95% confidence, to lie within this interval, and so it is a 

large gain given the distribution of the post-test scores presented in Table 2. 

However, the variability in the interval shows that we cannot be very confident of 

exactly where the real mean gain lies. 

The rest of the quantitative findings, except for DO in IT, was not statistically 

significant because all of the BCa bootstrapped 95% CIs included zero. Overall, the 

group that received inductive instruction on IO did not show any significant 

improvement in all types of relative clauses measured by SCT and IT except for DO 

in IT. 

Overall, these findings imply that the effects of inductive instruction on IO relative 
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clause may not have a direct influence on the knowledge of IO itself and not be 

generalized to the less marked relative clauses as well. However, it merits further 

discussion that IG showed a significant improvement only on DO in IT. Within the 

scope of this study, the only possible explanation for this anomaly is that it may be 

related to the non-significant difference between the pre-test scores of DO and IO 

measured by IT, as represented by Revised NPAH 1 above. Therefore, the instruction 

on IO can occur only in DO in IT. This finding does not support the implicational 

generalization from the instructed level to the less marked relative clauses.

4.3 Discussion for  the research question 3: Does generalization take place 

under the condition of deductive instruction?

A bootstrapped paired samples t-test on the pretest-posttest data was conducted. 

The result for the analyses is presented in Table 4. The findings from a bootstrapped 

paired t-test demonstrated that the BCa bootstrapped 95% CIs for the differences 

between the pre-test and post-test results for SCT were  statistically significant. The 

post-test score of SU in SCT (M=2.78, SD=1.59) was significantly higher than the 

pre-test one (M=1.44, SD=1.38), p<.05, the BCa bootstrapped 95% CI [-2.29, -.39], 

Cohen’s d=.54. In the case of post-test score of DO in SCT (M=2.44, SD=1.76), it 

was found to be significantly higher than the pre-test (M=0.72, SD=1.32), p<.05, the 

BCa bootstrapped 95% CI [-2.67, -.61], Cohen’s d=.62. In addition, the post-test 

score of IO in SCT (M=2.61, SD=1.61) also turned out to be significantly higher 

than the pre-test (M=0.22, SD=0.73), p<.05, the BCa bootstrapped 95% CI [-2.29, 

-.39], Cohen’s d=.77. The actual mean difference for IO in SCT, considering the 

size of the BCa bootstrapped 95% CI, could be as small as about 2 points, or as 

large as about 3 points. It was larger than the mean differences of DO and SU. 
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<Table 4> Bootstrapped Results from Within-Group Differences of DG

Task
RC 

Types

Mean 

Differences

(Pre-Post)

Bootstrap

SE
BCa 95% Confidence 

Interval

SCT SU -1.33* .50 -2.29 -.39

DO -1.72* .52 -2.67 -.61

IO -2.39* .36 -3.03 -1.72

IT SU -.17 .44 -.94 .72

DO -.22 .40 -.94 .56

IO -.44 .34 -1.17 .28

Note. *p<.05,  **p<.01, ***p<.001

The analyses of the SCT post-test scores of DG indicated that there were no 

significant differences among the scores of SU, DO, and IO, χ2(2)=.43, p=.81. The 

hierarchy, therefore, is not applicable after the deductive instruction is administered. 

In addition, there were no significant differences among the IT post-test scores of 

DG, χ2(2)=3.50, p=.17. 

Revised NPAH 2 (After deductive instruction)

SU = DO = IO

The deductive approach might be assumed to play a certain role in nullifying the 

statistically significant initial differences in the learnability anticipated by the 

Revised NPAH 1 discussed above. Therefore, it can lead to a conclusion that 

unidirectional generalization can occur under the condition of deductive instruction 

on a more marked type of relative clause. This inference can be made on the basis 

of the comparison of ‘Revised NPAH 1’ and ‘Revised NPAH 2’ discussed above. 

Therefore, we can say that implicational generalization can take place only under the 

condition of deductive instruction on a more marked relative clause.

On the other hand, inductive instruction does not seem to generate effects of 

generalization that facilitate a transfer from an understanding of a more marked 

relative clause (i.e., IO relative clause) to a less marked ones (i.e., SU and DO 

relative clauses), as stated in the previous section. This finding is relevant to a 
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number of previous studies reporting that a deductive way of grammar instruction 

preceded by teachers’ detailed grammar explanation is more effective than implicit 

or inductive approach in teaching a target linguistic form (Alanen, 1995; Erlam, 

2003; Robinson, 1996; Scott, 1989).

The effect sizes of the deductive instruction on IO signified by Cohen’s d were 

found to be medium for all types of relative clauses. Subsequent comparisons of 

magnitudes of effect sizes indicated that the deductive instruction on IO was most 

effective for the learning of IO. However, it is worth noting here that the DO 

relative clause, which is postulated as a more marked form than SU in the 

framework of the NPAH, was more vulnerable to the generalization of effects of 

explicit deductive instruction on the more marked relative clause (i.e., IO relative 

clause) than SU relative clause was. This suggests that the effects of deductive 

instruction on a certain type of relative clause might be more easily generalized to 

the less marked relative clauses in the order of proximity to the instructed relative 

clause type in the hierarchy. Generalization can take place in the same order 

proposed by the NPAH as follows.

Differential Effects of Deductive Instruction

SU (Cohen’s d=.54) < DO (Cohen’s d=.62) < IO (Cohen’s d=.77)

Overall, these findings suggest that the effect of deductive instruction on IO 

relative clause may have a positive influence on the knowledge of IO itself and be 

deferentially generalized to the less marked relative clauses only in terms of 

productive knowledge measured by SCT. 

4.4 Discussion for the research question 4: Which form of instruction is 

more effective in terms of generalization?

A bootstrapped ANCOVA was conducted to determine statistically significant 
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differences between experimental conditions (i.e., Inductive vs. Deductive) on the 

participants’ post-test scores, controlling for their pre-test scores. The results revealed 

that there were significant effects of different experimental conditions on the 

participants post-test scores as presented in Table 5 below.

<Table 5> Bootstrapped ANCOVA Results from Between-Group Differences

Task RC Types
Mean Differences

(DG-IG)

Bootstrap

SE BCa 95% Confidence Interval

SCT SU 1.20* .51 .18 2.13

DO 1.71** .51 .72 2.74

IO 1.88** .50 .69 2.71

IT SU .38 .47 -.52 1.34

DO -.47 .36 -1.13 .25

IO .16 .37 -.58 .82

Note. *p<.05,  **p<.01, ***p<.001

For the purpose of double-checking the validity of the quantitative findings above, 

the bootstrapped independent samples t-tests were conducted and the results 

confirmed that ANCOVA results were valid as shown in Table 6.

<Table 6> Bootstrapped Results from Between-Group Differences

Task RC Types

Mean 

Differences

(DG-IG)

Bootstrap

SE
BCa 95% Confidence 

Interval

SCT SU 1.20* .51 .10 2.19

DO 1.71** .50 .58 2.71

IO 1.88** .48 .71 2.78

IT SU .38 .46 -1.35 .64

DO -.47 .39 -.37 1.21

IO .16 .35 -.91 .60

Note. *p<.05,  **p<.01, ***p<.001

All in all, the participants receiving deductive instruction gained significantly 
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higher scores than those who were exposed to the inductive condition on all types 

of relative clauses measured by SCT. Specifically, the DG performed significantly 

better than IG on SU in SCT, F(1, 34)=5.35, p=.03, partial η2=.14; the DG also 

showed a significantly better performance on DO in SCT, F(1, 34)=11.15, p=.00, 

partial η2=.25; the DG also demonstrated significantly higher score on IO in SCT as 

well, F(1, 34)=14.60, p=.00, partial η2=.30. In the previous section, it has been 

already discussed that the effects of deductive instruction on a certain type of 

relative clause might be generalized to the less marked relative clauses to a different 

degree. The significantly better performances of DG over IG on SCT were found to 

follow the same pattern.

Differential Effects of Deductive Instruction Compared to Inductive Instruction 

SU (partial η2=.14) < DO (partial η2=.25) < IO (partial η2=.30)

However, no statistically significant differences were detected between the two 

experimental conditions for all types of relative clauses measured by IT.  

V. Conclusion

The present study examined the hierarchy of English relative clauses presented in 

the NPAH from the theoretical perspective of IGH. In order to make this study 

relevant to the practices of L2 grammar instruction in Korean classroom contexts, 

the researcher conducted rigorous quantitative analyses of the phenomenon of 

unidirectional generalization under the experimental conditions of deductive and 

inductive instruction on IO relative clause.

In relation to the first research question as to the existence of the hierarchy, the 

researcher performed quantitative analyses of the pre-test scores and found that the 

hierarchy does partially hold true for Korean middle school L2 learners. All the 
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results corroborated the hierarchy of the relative clauses, even though the 

hierarchical relation between DO and IO was not statistically supported in IT pre-test 

score. In this vein, this study suggests ‘Revised NPAH’ to explain the partial 

hierarchy as follows.  

Revised NPAH 

SU < DO ≦ IO

Under the experimental condition of inductive instruction, it was found that 

instruction on a more marked relative clause does not promote implicational 

generalization to less marked ones. On the other hand, the participants who received 

deductive instruction showed significant improvements on three types of relative 

clause on SCT post-test. It is noteworthy that the effect of deductive instruction was 

the largest for IO, followed by DO and SU. Even though SU relative clause is the 

easiest to acquire according to the NPAH, the effects of generalization are greater 

for DO than for SU once the deductive instruction on IO is involved. Therefore, it 

can be deduced that the implicational generalization may occur most strongly from 

the nearest positions to the instructed level in the hierarchy. The hierarchy based 

upon the effect sizes of deductive instruction is the same as the original one. The 

effect of generalization derived from the direct deductive instruction on IO relative 

clause appears in the order of the NPAH as follows.

Differential Effects of Deductive Instruction 

SU  < DO  < IO 

The statistical analyses of between-group differences revealed that the participants 

that received deductive instruction performed significantly better than those who 

learned the target relative clause inductively on three types of relative clause. Similar 

to the analyses results of within-group differences, it has been proved that deductive 
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instruction is significantly more effective than inductive one in its effects of 

generalization. 

The present study carries the pedagogical implication that learners are capable of 

generalizing what they learn to a set of the less marked items if an appropriate 

instruction is applied to a certain grammatical item that learners have not learned at 

all. It is hoped that the findings of this study would contribute to an in-depth 

discussion and critical reconsideration on the hierarchical relations of the 

grammatical items presented in a syllabus and textbook in relation to L2 grammar 

pedagogy and related research. 

The present study incorporated both non-parametric and bootstrapped statistical 

results into the data analyses in order to mitigate the potential biases arising from 

the small sample size and non-normality. However, it might compromise the 

generalizability of the findings that the participants of this study are all girls. In 

addition, the lack of control group seems to weaken the internal validity of this 

study. However, there is some debate on the use of control groups (Boruch 1975; 

Conner, 1980), and there are questions about student equality if a specific group are 

not exposed to potential benefits of experimental intervention (Wong, Kwong, & 

Pegrum, 2018). Wong et al. (2018) in their experimental study on 

technology-enhanced learning did not set to compare experimental group with 

control group for the reason of student equality in terms of potential benefits 

accrued from the interventions. If deemed necessary, it is an area that needs to be 

tackled in other future research. Lastly, this study focused on unidirectional 

generalization of instruction in light of Hamilton’s (1991) IGH that argued for a 

unidirectional and maximal nature of instruction. Therefore, future studies can further 

expand the topic to explore the bidirectional generalization of two-types of 

instruction.  
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Appendices 

Appendix 1. Sentence Combination Task
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Appendix 2. Interpretation Task
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Appendix 3. Guided Discovery Worksheet
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