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CHAPTER�6�

STUDY�3�

Problems are not stop signs, they are guidelines. 
(Robert Schuller) 

6.1 Introduction 
Study 3, which will be reported on in this chapter, is the last of the experimen-
tal studies that were carried out for this doctoral dissertation. In essence, it was 
a replication of Study 2 with two fundamental modifications. For Studies 1 and 
2, we had expected in advance to find a treatment effect. Consequently, we had 
not addressed the first of three overarching research questions across all three 
studies. Although the results in Studies 1 and 2 appeared to confirm this expec-
tation, we were unable to address the issue of treatment effect directly since we 
had consciously decided not to include a no-treatment (control) group in the 
research design and methodology. In an attempt to remedy this uncertainty 
about any treatment effect, we decided to set up Study 3 with the two treatment 
groups that were used for Study 2 (input practice, output practice) and to in-
clude this time a no-treatment control group. The inclusion of the no-treatment 
control group was the first of two modifications. In addition, we decided to 
introduce a change, which was set up to shed light on the durability of any pos-
sible treatment effects. The issue of treatment-effect durability was addressed 
by inviting the participants to participate in both an immediate posttest and a 
delayed posttest. In all other respects, Study 3 was identical with Study 2. Con-
sequently, the reader will find many cross-references to the design-related and 
methodological features described in Chapters 4 and 5. I will once again refrain 
from consistently highlighting every overlap between Study 3 on the one hand 
and Studies 1 and 2 on the other hand. Any modifications, however, will be 
explained in detail. 

The general research question for Study 3 was whether explicit FFI had any 
effect on the acquisition of the complex past/present perfect distinction (when 
used to locate bygone situations) by Dutch-speaking ESL learners. This led us 
to formulate the same research questions as the ones formulated in Studies 1 
and 2. However, because of the two modifications that were introduced, we 
expanded the research focus to include two additional research questions. The 
following four research questions were formulated: 
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Research questions 
1. Does explicit form-focused instruction (FFI) have an effect on (Dutch-

speaking) ESL learners’ performance with regard to complex temporal 
form–meaning–use mappings (i.e., the past/present perfect distinction) 
in L2 English? 

2. If explicit FFI does have an effect, can any overall differential effects be 
ascertained with respect to the specific type of instructional treatment 
(e.g., input practice, output practice)? 

3. If differences between treatments can be ascertained, are the differential 
effects the same across all of the outcome measures? Or are there dif-
ferences between receptive and productive outcome measures? 

4. Are any treatment effects of a durable nature? 
 
Research questions 2 and 3 were formulated and addressed in the setup for 
Studies 1 and 2 so I will assume that the reader is already familiar with them. By 
including this time a no-treatment (control) group, we were able to formulate 
and address research question 1, which looks at the issue of FFI having any 
possible effect on ESL learners’ performances. The inclusion of a delayed post-
test to investigate the durability of any treatment effects was addressed by re-
search question 4. 

The research hypotheses that may be formulated for the research questions 
which were not addressed in Studies 1 and 2—research questions 1 and 4—are 
the following: 

 
 Research hypotheses 

1. H0: Explicit FFI does not have an effect on Dutch-speaking ESL 
 learners’ performance with regard to the selected complex ESL 
 target features. 
 
H1: Explicit FFI does have an effect on Dutch-speaking ESL learn-
  ers’ performance with regard to the selected complex ESL target 
  features. 

 
4. H0: The treatment effects are not of a durable nature. 

 
H1: The treatment effects are of a durable nature. 

 
With respect to the hypotheses formulated for the first research question, it was 
expected that explicit FFI would indeed have an effect on the (Dutch-speaking) 
ESL learners’ test performances as far as the selected complex ESL target fea-
tures were concerned. The English tense system is a staple in most ESL courses 
and many tense-related issues are relatively straightforward for Dutch-speaking 
ESL learners. However, there are some temporal features which cause prob-
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lems for Dutch-speaking ESL learners regardless of their levels of proficiency 
(see Chapters 1 and 2). The targeted complex past/present perfect distinction is 
an example of such a problematic feature. An explicit focus on the (processing) 
problems that Dutch-speaking ESL learners experience by means of (contras-
tive) metalinguistic information about the ESL target features was expected to 
be beneficial when combined with receptive or productive forms of practice 
treatment. 

As far as the fourth research question was concerned, it was hoped that in-
struction would have durable effects but considering the complexity of the 
target feature under investigation and factors related to the nature of the in-
struction (e.g., treatment duration), there was a chance that instructional effects 
would not be of a durable nature. 
 
6.2 Method 
6.2.1 Design 
For Study 3, the four-way mixed-design template which was used for Studies 1 
and 2 was put to use once again. By including a no-treatment group, we were, 
in effect, adding an additional level to the between-subjects variable treatment 
resulting in three levels for Study 3 (input practice, output practice, no treat-
ment). The design-related features for Study 3 are represented in Figure 6.1. 
The within-subjects variables were once again time, this time, however, with 
three levels (pretest, immediate posttest, delayed posttest), modality, with two 
levels (receptive, productive) and outcome measure, with four levels (gram-
maticality judgement (GJ), selected response (SR), constrained constructed 
response (CCR) and translation (TR)). As a result, Study 3 was set up using a 
four-way 3 (Treatment) x 3 (Time) x 2 (Modality) x 4 (Outcome Measure) 
mixed-design template. The within-subjects variables were nested in exactly the 
same way as in Studies 1 and 2, with modality nested hierarchically under time, 
and with outcome measure nested non-hierarchically under modality. Since the 
four outcome measures were once again split across the two modalities, with 
GJ and SR nested under the receptive level of the modality variable and CCR 
and TR nested under the productive level of the modality variable, it was inap-
propriate to conduct an analysis including all independent variables. As a result, 
we decided once again to carry out two separate batches of analyses (see Sec-
tion 6.3). 
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dependent variable  
 
 

independent variables 

                  

   1        
 
 

4    

 
 
 

continuous       categorical   

                  
                  
                  

written performance on a 32-item 
tense-related test consisting of four 
separate 8-item outcome measures 
of either a receptive or a productive 
nature: (1) grammaticality judge-
ment, (2) selected response, (3) 
constrained constructed response 
and (4) translation 

  
1 

between 
groups 

  
3 

within 
groups 

  
  
  

          
  Between-groups variable: 
  1) Treatment (3 levels) 
   1) Input practice 

2) Output practice 
3) No treatment 

   
    
   Within-groups variable: 
   1) Time (3 levels) 
           1) Pretest 

2) Immediate posttest 
3) Delayed posttest 

           

          2) Modality (2 levels) 
           1) Receptive 

2) Productive            
          3) Outcome Measure (4 levels) 
           1) Grammaticality judgement 

2) Selected response 
3) Constrained constructed 

response 
4) Translation 

           
           
           

            
Figure 6.1. Design box for Study 3 (3 x 3 x 2 x 4 mixed design) 

6.2.2 Participants 
The same population of ESL learners as the ones under investigation in Studies 
1 and 2 was used for the selection of a sample of participants for Study 3. Once 
again, the only difference was that the participants were new and had not par-
ticipated in Studies 1 or 2. For any additional information on the criteria used 
for the selection of participants, the reader is advised to consult Chapter 5, 
Section 5.2.2, since no changes were introduced for this aspect in the setup of 
Study 3. 

Attrition. For Study 3, 101 participants initially took part in the pretest but 
the number of participants dropped to 94 for the immediate posttest and to 76 
for the delayed posttest. In other words, at the end of the five experimental 
sessions we were left with the data from 76 participants. This drop corre-
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sponded with an attrition rate of approximately 25%. Once again, the drop in 
the number of participants was the result of extraneous factors (see Chapters 4 
and 5, Sections 4.2.2 and 5.2.2, Attrition). However, in comparison with the 
lower attrition rates for Studies 1 and 2—12.5% and approximately 10% re-
spectively—the attrition rate for Study 3 was relatively high. An important 
cause for this large drop was the inclusion of a delayed posttest, which ex-
tended the duration of Study 3 by eleven weeks. In turn, this increased the pos-
sibility of higher attrition. 

 For the analysis and discussion of the data, the reported 25% attrition rate 
for Study 3 was taken into account. We tried to avoid any ceiling effect from 
influencing the data by screening the pretest data and excluding—as we did for 
Studies 1 and 2—any participants who scored more than 85% of the pretest 
items correctly. In practice, 85% on the pretest corresponded with a score of 28 
or higher on a possible maximum score of 32. After screening the data, it was 
found that only one participant met the criteria for exclusion and the data from 
this one participant were not taken into consideration. After taking into consid-
eration the attrition rate and the screening procedure, 75 participants remained. 
The data from these 75 participants were considered in the descriptive and 
inferential data analyses. 

Pretest results also showed that there were three participants whose pretest 
scores (10, 12 and 13 on a possible maximum score of 32) were much lower 
than the mean pretest score (20). All three of these participants had been ran-
domly assigned to the no-treatment group prior to carrying out the pretest. In 
practice, we could have avoided such low scores from being analysed by using a 
screening procedure to detect any floor effects. However, since the attrition 
rate for Study 3 was already high, we decided to run analyses with and without 
the data from these participants. Because the results of both sets of analyses led 
to the same conclusions, we decided to retain the data provided by the three 
low-scoring participants. 

Assignment to treatment groups. The participants were assigned to 
treatment groups in the same way as in Studies 1 and 2. This resulted in ran-
dom assignment to one of the two treatment groups and to the no-treatment 
group as follows: 28 (input practice), 26 (output practice) and 21 (no treat-
ment). 

ESL grammar course. The experimental sessions were once again con-
ducted as part of the participants’ regular English Grammar course in the first 
year of their English bachelor programme. The only difference was that Study 3 
took place in the academic year 2009-2010, which was two years after Study 1 
and one year after Study 2. All the other course-related information was the 
same as the information provided for Studies 1 and 2 (see Chapters 4 and 5, 
Sections 4.2.2 and 5.2.2, ESL grammar course). 

ESL language proficiency. In line with the criteria used for Studies 1 and 
2, the participants’ overall level of proficiency for English was categorized as 
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intermediate to upper intermediate. The categorization criteria which were used 
for Study 3 were the same as those used for Studies 1 and 2.  

Academic exposure to ESL English. As far as the academic exposure to 
ESL English was concerned, no changes were reported with the situations de-
scribed for Studies 1 and 2. 

Academic exposure to other L2s. The foreign language combinations 
were once again dependent on the participants’ own choices within the con-
straints of the bachelor programme structure in use. The context in which the 
foreign language combinations were made was described in detail in Chapter 4 
so the reader is advised to consult the details reported there for any background 
information regarding the participants’ foreign language combinations (Chapter 
4, Section 4.2.2, Academic exposure to other L2s). The descriptives for the 75 
participants’ foreign language combinations found in Study 3 are presented in 
Table 6.1. 

Table 6.1. Participants’ language combinations (Study 3) 
    
English other L2(s) n  
    
yes Spanish 29  
 Chinese (Mandarin) 9  
 Italian 7  
 Portuguese 6  
 Russian 6  
 German 5  
 French 3  
 Subtotal 65  
    
    
yes French and Italian 5  
 French and Spanish 2  
 French and German 1  
 French and Russian 1  
 German and Russian 1  
 Subtotal 10  
    
 Overall total 75  
    

Of the 75 participants, 65 had selected English as part of an L2 combination 
consisting of two L2s. As far as instruction was concerned, these 65 partici-
pants received seven hours of ESL instruction on a weekly basis. For the other 
L2 in their L2 combination they also received seven hours of instruction on a 
weekly basis. As was the case for all of the other first-year participants, these 65 
participants were expected to take Dutch language courses since Dutch was 
their A language. The remaining ten participants had chosen English as part of 
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an L2 combination consisting of three L2s. These participants received either 
six or seven hours of English on a weekly basis, which they combined with two 
other L2s and Dutch (as their A language). 

Gender and age. Of the 75 participants, 15 were male and 60 were female. 
The participants ranged in age from 17 to 28 years and the mean age was 20 
years (SD = 2, mode = 19, median = 19). 

L1 backgrounds. As was the case for the participants in Studies 1 and 2, 
the participants in Study 3 were asked about their L1 backgrounds and about 
which language(s) that they themselves regarded as their L1(s). Of the 75 par-
ticipants, 73 indicated that they had one L1. Of those 73 participants, 65 par-
ticipants had Dutch as their L1. The remaining eight participants’ L1s were 
distributed as follows, with the number of participants in parentheses: Chinese 
(1), Persian (1), Polish (1), Portuguese (2), Romanian (1) and Russian (2). Two 
participants indicated that they had two L1s, which were distributed as follows: 
Dutch–French and Dutch–Turkish.  

Remuneration. The same remuneration information as that provided for 
Studies 1 and 2 was applied for Study 3. 
 
6.2.3 Apparatus and materials 
6.2.3.1 Apparatus 
The participants completed all of the five experimental sessions in the same 
computer language lab that was used for Studies 1 and 2. In addition, the infra-
structure in the language lab was the same as that found in Studies 1 and 2. The 
only difference were the updated computers and computer programs which the 
participants used for the experimental sessions. Since these updates were of no 
significance for the actual execution of the individual experimental sessions, no 
additional update-related information will be provided. 

For Study 3, the computer specialist who was contracted for Studies 1 and 2 
was once again asked to oversee the programming of the software. Apart from 
some design-related changes (see Section 6.2.1), no fundamental changes were 
made to the programming of the experimental sessions. Technical support was 
once again available throughout the entire duration of the five experimental 
sessions and no major computer-related and/or network-related problems were 
reported. 
 
6.2.3.2 Materials 
For a detailed description of the materials used for Study 3, the reader is ad-
vised to read Chapter 4, Section 4.2.3.2, which provides in-depth information 
about the materials used. Since most of this information did not change for 
Study 3, the description provided in this section will be limited to any changes 
that were made to the materials. The changes will be discussed in the following 
subsections: pretest, treatment theory, treatment practice, immediate posttest 
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and delayed posttest. This subdivision reflects the setup of the five experimen-
tal sessions in Study 3. 

Pretest. The corpus of texts which was used for Studies 1 and 2 was also 
used for Study 3. For information related to the creation of the text corpus, see 
Chapter 4, Section 4.2.3.2, Pretest. The exact same pretest which was used for 
Study 2 was used for Study 3. For additional pretest information, see Chapter 5, 
Section 5.2.3.2, Pretest. 

Treatment theory. No changes were made to the treatment theory. All of 
the participants who were assigned to one of the two treatment groups (input 
practice, output practice) received the exact same theoretical information as the 
participants in Study 2. For detailed information on the theory session, see 
Chapter 4, Section 4.2.3.2, Treatment theory. In addition to having two treat-
ment groups, we decided to include a no-treatment group in Study 3. In effect, 
the participants in the no-treatment group received no theoretical information 
about the past/present perfect distinction in present-day English at all. In fact, 
the participants in the no-treatment group received no tense-related informa-
tion whatsoever. However, they did receive theoretical information about the 
grammatical category of number (with respect to nouns) in present-day English 
since we wanted the participants to take part in all of the five experimental 
sessions set up for Study 3. Since the nature of the treatment theory for the no-
treatment group did not directly address any of the research questions under 
investigation and was not linked to the target features under investigation, no 
further information about this topic will be provided here. 

Treatment practice. For Study 3, the treatment practice for the two ex-
perimental groups was identical with the practice provided in Study 2. For in-
formation about the nature of the practice, see Chapter 5, Section 5.2.3.2, 
Treatment practice. The treatment practice provided to the participants in the 
no-treatment group consisted of grammatical exercises relating to the gram-
matical category of number (e.g., (un)countability, pluralization), which was the 
focus of the treatment theory for the no-treatment group. Once again, the na-
ture of the treatment theory for the no-treatment group did not directly address 
any of the research questions under investigation and was not linked to the 
target features under investigation, so no further information about this topic 
will be provided here. 

Immediate posttest. One week after completing the treatment sessions, all 
of the participants were asked to take part in an unannounced immediate post-
test. The setup of the posttest in Study 3 was by and large identical with the 
setup of the pretest. For any further information, see Chapter 5, Section 5.2.3.2, 
Posttest. The only minor change was that we included eight short questions 
about the grammatical category of number in present-day English to accom-
modate the participants in the no-treatment group. The questions about num-
ber were of a grammaticality-judgement, selected-response and constrained-
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constructed-response nature but since they are not relevant to the research at 
hand, no further information will be provided about these questions here. 

Delayed posttest. Eleven weeks after completing the immediate posttest, 
the participants were invited to participate in an unannounced delayed posttest. 
The participants were not informed that the session was in any way related to 
the experimental session that they had completed eleven weeks before. The 
delayed posttest was identical with the immediate posttest. No changes were 
made and the participants were simply given the same instructions as the ones 
that they had received for the immediate posttest. 
 
6.2.4 Procedure 
Study 3 was organized in the months of November, December and February of 
the academic year 2009-2010. It consisted of five experimental sessions, which 
were divided as follows: pretest (one session), treatment theory (one session), 
treatment practice (one session), immediate posttest (one session) and delayed 
posttest (one session). The first four sessions were consecutive in that they 
followed each other with a week between each session. These sessions all took 
place in November and December of 2009. The delayed posttest—which was 
the fifth and final session—took place in February of 2010, that is, eleven 
weeks after the immediate posttest. For any additional procedural information, 
see Chapter 5, Section 5.2.4. During the course of Study 3—as was the case 
with Studies 1 and 2—the participants were not informed about the setup of 
the experimental sessions. In other words, the participants did not know in 
advance what they would be doing during any of the experimental sessions. 
What the participants knew was that sessions would be taking place. At the 
beginning of every session, the participants received the relevant information 
for that specific session. 
 
6.2.5 Coding and scoring 
No changes were made to the coding and scoring procedure. In other words, 
the procedures explained for Studies 1 and 2 in Chapters 4 and 5, Sections 4.2.5 
and 5.2.5, were replicated and used for Study 3. 
 
6.2.6 Statistical analyses 
With regard to the statistical analyses, the same logic that was applied to the 
design in Studies 1 and 2 was applied to the design in Study 3. Instead of run-
ning a four-way 3 (Treatment) x 3 (Time) x 2 (Modality) x 4 (Outcome Meas-
ure) RM ANOVA, we decided to run two separate batches of analyses (see 
Section 6.3). For any other details concerning the statistical analyses, the reader 
is advised to read Chapter 4, Section 4.2.6. 
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6.2.7 Validity and reliability 
Since we used the same corpus of texts for the selection of pretest and posttest 
items, the information provided in Chapter 4, Section 4.2.7, on the validity of 
the test items also applies to the texts which were used for Study 3. Reliability 
was once again measured using Cronbach’s alpha coefficient (α). The Cron-
bach’s alpha coefficient for the pretest was .54. The Cronbach’s alpha coeffi-
cients for the immediate posttest and delayed posttest were .80 and .79 
respectively. 
 
6.3 Results 
The results reported in this section are all based on the quantitative data, which 
were collected throughout the pretest and posttest sessions. 

Once again, analyses for both main effects and interaction effects were car-
ried out at all of the three levels of the experimental design as indicated in Fig-
ure 4.9 in Chapter 4. On the whole, only those results relevant in light of the 
research questions that were formulated in Section 6.1 have been highlighted 
and discussed below. 

The first batch of analyses consisted of two three-way ANOVAs, one 3 
(Treatment) x 2 (Time) x 2 (Modality) RM ANOVA and one 3 (Treatment) x 3 
(Time) x 2 (Modality) RM ANOVA. For both RM ANOVAs, treatment was 
the between-subjects variable and time and modality the within-subjects vari-
ables. For the first RM ANOVA we did not consider the delayed posttest re-
sults since we first wanted to ascertain whether a treatment effect was visible on 
the immediate posttest. The second RM ANOVA, however, did include the 
delayed posttest results and was run to analyse the durability of any possible 
treatment effects that were found. The descriptives are shown numerically in 
Table 6.2 and graphically in Figures 6.2, 6.3, 6.4 and 6.5. 
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Table 6.2. Performance on receptive and productive pretest and posttest items by treatment group 
(maximum scores of 16 on receptive and productive items and 32 on the totality of pretest or posttest items) 

         
Time Modality n M SD CI95% Min Max 
  Treatment    LL UL   
          

P
R
E
T
E
S
T

 

Receptive        
 Input practice 28 10.21 2.15 9.38 11.05 7 14 
 Output practice 26 10.00 2.19 9.12 10.88 6 14 
 No treatment 21 08.00 2.19 7.00 09.00 2 11 
 Mean 75 09.52 2.35 8.98 10.06 2 14 
         
Productive        
 Input practice 28 10.11 2.01 09.33 10.89 7 14 
 Output practice 26 10.92 1.57 10.29 11.56 8 14 
 No treatment 21 09.81 2.11 08.85 10.77 5 13 
 Mean 75 10.31 1.93 09.86 10.75 5 14 
         
Receptive & productive       
 Input practice 28 20.32 3.52 18.96 21.69 14 27 
 Output practice 26 20.92 3.15 19.65 22.19 15 27 
 No treatment 21 17.81 3.76 16.10 19.52 10 24 
 Mean 75 19.83 3.66 18.99 20.67 10 27 

          
Note. CI = confidence interval; LL = lower limit; UL = upper limit. 
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Table 6.2. (Contd.). Performance on receptive and productive pretest and posttest items by treatment group 
(maximum scores of 16 on receptive and productive items and 32 on the totality of pretest or posttest items) 

          
Time Modality n M SD CI95% Min Max 
  Treatment    LL UL   

         

IM
M
E
D
IA
T
E
 P
O
S
T
T
E
S
T
 

Receptive        
 Input practice 28 12.79 1.93 12.04 13.53 9 16 
 Output practice 26 13.15 1.91 12.38 13.93 8 15 
 No treatment 21 09.19 2.66 07.98 10.40 4 14 
 Mean 75 11.91 2.72 11.28 12.53 4 16 
         
Productive        
 Input practice 28 12.57 2.35 11.66 13.48 7 15 
 Output practice 26 11.92 2.12 11.07 12.78 6 15 
 No treatment 21 08.71 2.81 07.43 09.99 3 13 
 Mean 75 11.27 2.88 10.60 11.93 3 15 
         
Receptive & productive       
 Input practice 28 25.36 3.52 23.99 26.72 19 31 
 Output practice 26 25.08 3.45 23.68 26.47 17 30 
 No treatment 21 17.90 4.28 15.96 19.85 10 25 
 Mean 75 23.17 4.94 22.04 24.31 10 31 

          
          

D
E
L
A
Y
E
D
 P
O
S
T
T
E
S
T
 

Receptive        
 Input practice 28 11.93 2.71 10.88 12.98 6 16 
 Output practice 26 11.77 3.14 10.50 13.04 5 16 
 No treatment 21 09.52 1.97 08.63 10.42 6 13 
 Mean 75 11.20 2.86 10.54 11.86 5 16 
         
Productive        
 Input practice 28 11.89 2.42 10.95 12.83 6 16 
 Output practice 26 11.04 3.27 09.72 12.36 4 16 
 No treatment 21 09.71 2.37 08.64 10.79 7 16 
 Mean 75 10.99 2.84 10.33 11.64 4 16 
         
Receptive & productive       
 Input practice 28 23.82 4.48 22.08 25.56 13 32 
 Output practice 26 22.81 5.64 20.53 25.09 10 31 
 No treatment 21 19.24 3.56 17.62 20.86 14 28 
 Mean 75 22.19 5.01 21.03 23.34 10 32 

          

Note. CI = confidence interval; LL = lower limit; UL = upper limit. 

The first RM ANOVA yielded a significant main effect of time, F(1, 72) = 
75.370, p = .000, η2p = .511. In other words, performance on all 32 items 
showed a statistically significant, large increase from 19.83 in the pretest to 
23.17 in the immediate posttest. In addition, we also found a significant main 
effect of treatment, F(2, 72) = 18.288, p = .000, η2p = .337. No main effect of 
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modality was obtained. In addition to finding significant main effects, we also 
found interactions. Of special interest to us was the Time x Treatment interac-
tion, which was significant, F(2, 72) = 16.975, p = .000, η2p = .320 when com-
paring the pretest and immediate posttest scores (see Figure 6.4). Tukey HSD 
post-hoc tests revealed that the input-practice group scored significantly higher 
on the immediate posttest than the no-treatment group (mean difference = 
2.49, CI95% = 1.37–3.62, p = .000) and that the output-practice group also 
scored significantly higher on the same test than the no-treatment group (mean 
differences = 2.57, CI95% = 1.43–3.71, p = .000). There were no significant 
differences between the input-practice and output-practice groups (mean dif-
ferences = -0.08, CI95% = -1.14–0.98, p = .982). Another interaction which was 
found to be statistically significant was the Time x Modality interaction, F(1, 72) 
= 15.581, p = .003, η2p = .178 (see Figure 6.5). However, since the mean scores 
differ only marginally across time and modality, we attribute no importance to 
the Time x Modality interaction in light of the research questions under investi-
gation. 

When taking into consideration the delayed posttest data, we found similar 
results. The RM ANOVA also yielded a significant main effect of time, F(2, 
144) = 26.357, p = .000, η2p = .268. In addition, we also found a main effect of 
treatment, F(2, 72) = 15.193, p = .000, η2p = .297. Once again there were inter-
actions which showed statistical significance. The Time x Treatment interaction 
was significant, F(4, 144) = 22.648, p = .000, η2p = .149 (See Figure 6.4). Tukey 
HSD post-hoc tests once again revealed that the input-practice group scored 
significantly higher on the tests as a whole than the no-treatment group (mean 
difference = 2.42, CI95% = 1.27–3.58, p = .000) and that the output-practice 
group also scored significantly higher on the tests as a whole than the no-
treatment control group (mean differences = 2.31, CI95% = 1.13–3.48, p = 
.000). There were no significant differences between the input-practice and 
output-practice groups (mean differences = 0.12, CI95% = -0.98–1.21, p = .965). 
The Time x Modality interaction was once again statistically significant, F(2, 
144) = 9.074, p = .000, η2p = .112 (see Figure 6.5) but since the mean scores 
differ only marginally across time and modality, we attribute no importance to 
the Time x Modality interaction in light of the research questions under investi-
gation. 
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Figure 6.2. Performance on receptive pretest, immediate posttest and delayed posttest by treatment group 
(maximum scores of 16) 
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 Figure 6.3. Performance on productive pretest, immediate posttest and delayed posttest by treatment group 
(maximum scores of 16) 
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Figure 6.4. Interaction between time of testing and treatment 
(maximum scores of 32) 

 
 

Figure 6.5. Interaction between time of testing and modality 
(maximum scores of 16) 
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Subsequently, we conducted a second batch of analyses, consisting of two 
three-way ANOVAs: one 3 (Treatment) x 2 (Time) x 4 (Outcome Measure) 
RM ANOVA and one 3 (Treatment) x 3 (Time) x 4 (Outcome Measure) RM 
ANOVA. For both RM ANOVAs Treatment was still the between-subjects 
variable and time and outcome measure the within-subjects variables. For the 
first RM ANOVA, we did not consider the delayed posttest results since we 
first wanted to ascertain whether a treatment of effect was visible on the imme-
diate posttest. The second RM ANOVA, however, did include the delayed 
posttest results and was run to analyse the durability of any possible treatment 
effects that were found. The descriptives are shown numerically in Table 6.3 
and graphically in Figures 6.6 and 6.7. 

Table 6.3. Performance on pretest and posttest items by outcome measure and by treatment group 
(maximum scores of 8 on every outcome measure and 32 on all test items) 

         
Time Outcome Measure n M SD CI95% Min Max 
  Treatment    LL UL   
        

P
R
E
T
E
S
T

 

GJ       
 Input practice 28 4.57 1.48 4.00 5.14 2 7 
 Output practice 26 4.27 1.43 3.69 4.85 2 7 
 No treatment 21 3.29 1.65 2.54 4.04 0 6 
 Mean 75 4.11 1.58 3.74 4.47 0 7 
         
SR        
 Input practice 28 5.64 1.34 5.12 6.16 3 8 
 Output practice 26 5.73 1.51 5.12 6.34 3 8 
 No treatment 21 4.71 1.23 4.15 5.27 1 6 
 Mean 75 5.41 1.43 5.09 5.74 1 8 
         
CCR        
 Input practice 28 5.79 1.20 5.32 6.25 4 8 
 Output practice 26 5.85 1.12 5.39 6.30 4 8 
 No treatment 21 5.48 1.29 4.89 6.06 3 7 
 Mean 75 5.72 1.19 5.45 5.99 3 8 
         
TR        
 Input practice 28 4.32 1.49 3.74 4.90 2 8 
 Output practice 26 5.08 1.32 4.54 5.61 2 8 
 No treatment 21 4.33 1.28 3.75 4.92 2 7 
 Mean 75 4.59 1.41 4.26 4.91 2 8 

          

Note 1. CI = confidence interval; LL = lower limit; UL = upper limit. 
Note 2. The within-subjects variable outcome measure was defined as having four levels: (1) 
grammaticality judgement (GJ), (2) selected response (SR), (3) constrained constructed re-
sponse (CCR) and (4) translation (TR).  
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Table 6.3. (Contd.). Performance on pretest and posttest items by outcome measure and by treatment group 
(maximum scores of 8 on every outcome measure and 32 on all test items) 

         
Time Outcome Measure n M SD CI95% Min Max 
  Treatment    LL UL   

         

IM
M
E
D
IA
T
E
 P
O
S
T
T
E
S
T
 

GJ        
 Input practice 28 6.32 1.02 5.93 6.72 4 8 
 Output practice 26 6.35 1.33 5.81 6.88 3 8 
 No treatment 21 4.52 1.47 3.85 5.19 2 8 
 Mean 75 5.83 1.49 5.48 6.17 2 8 
         
SR        
 Input practice 28 6.46 1.26 5.98 6.95 4 8 
 Output practice 26 6.81 0.94 6.43 7.19 5 8 
 No treatment 21 4.67 1.80 3.85 5.49 1 7 
 Mean 75 6.08 1.60 5.71 6.45 1 8 
         
CCR        
 Input practice 28 6.61 1.03 6.21 7.01 4 8 
 Output practice 26 6.46 6.02 6.91 1.10 4 8 
 No treatment 21 4.90 1.81 4.08 5.73 2 8 
 Mean 75 6.08 1.50 5.74 6.42 2 8 
         
TR        
 Input practice 28 5.96 1.88 5.24 6.69 2 8 
 Output practice 26 5.46 1.70 4.77 6.15 2 8 
 No treatment 21 3.81 1.47 3.14 4.48 1 6 
 Mean 75 5.19 1.91 4.75 5.63 1 8 

          

Note 1. CI = confidence interval; LL = lower limit; UL = upper limit. 
Note 2. The within-subjects variable outcome measure was defined as having four levels: (1) 
grammaticality judgement (GJ), (2) selected response (SR), (3) constrained constructed re-
sponse (CCR) and (4) translation (TR).  
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Table 6.3 (Contd.). Performance on pretest and posttest items by outcome measure and by treatment group 
(maximum scores of 8 on every measure and 32 on all test items) 

         
Time Outcome Measure n M SD CI95% Min Max 
  Treatment    LL UL   
          

D
E
L
A
Y
E
D
 P
O
S
T
T
E
S
T
 

GJ        
 Input practice 28 6.04 1.43 5.48 6.59 2 8 
 Output practice 26 5.62 1.47 5.02 6.21 1 8 
 No treatment 21 4.76 1.30 4.14 5.35 3 7 
 Mean 75 5.53 1.48 5.19 5.87 1 8 
         
SR        
 Input practice 28 5.89 1.52 5.30 6.48 2 8 
 Output practice 26 6.15 2.05 5.32 6.98 1 8 
 No treatment 21 4.76 1.04 4.29 5.24 3 7 
 Mean 75 5.67 1.70 5.27 6.06 1 8 
         
CCR        
 Input practice 28 6.50 1.14 6.06 6.94 4 8 
 Output practice 26 6.04 1.54 5.42 6.66 2 8 
 No treatment 21 5.95 1.40 5.32 6.59 2 8 
 Mean 75 6.19 1.36 5.87 6.50 2 8 
         
TR        
 Input practice 28 5.39 1.81 4.69 6.10 2 8 
 Output practice 26 5.00 2.10 4.15 5.85 1 8 
 No treatment 21 3.76 2.05 2.83 4.69 1 8 
 Mean 75 4.80 2.07 4.32 5.28 1 8 

          

Note 1. CI = confidence interval; LL = lower limit; UL = upper limit. 
Note 2. The within-subjects variable outcome measure was defined as having four levels: (1) 
grammaticality judgement (GJ), (2) selected response (SR), (3) constrained constructed re-
sponse (CCR) and (4) translation (TR).  

The first batch of RM ANOVAs yielded a significant main effect of time, F(1, 
216) = 75.370, p = .000, η2p = .511, which was the same effect that we had al-
ready discovered in the first of the previous batch of RM ANOVAs. Apart 
from the reported significant main effect of time, a significant main effect of 
outcome measure was also found, F(3, 216) = 24.570, p = .000, η2p = .254. In 
addition to finding significant main effects, we once again found interactions. 
The Time x Treatment interaction reported above was once again significant, 
F(2, 216) = 16.975, p = .000, η2p = .320 (see Figure 6.4). Tukey HSD post-hoc 
tests revealed, as they did before, that the input-practice treatment groups 
scored significantly higher on the immediate posttest than the no-treatment 
group (mean difference = 1.25, CI95% = 0.68–1.81, p = .000) and that the out-
put-practice treatment group also scored significantly higher on the same test 
than the no-treatment group (mean differences = 1.29, CI95% = 0.71–1.86, p = 
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.000). There were no significant differences between the input-practice and 
output-practice treatment groups (mean differences = -0.04, CI95% = -0.57–
0.49, p = .982). Another interaction which was found to be significant was the 
Time x Outcome Measure interaction, F(3, 216) = 10.558, p = .000, η2p = .128. 
However, since the mean scores differ only marginally across time and modal-
ity, we attribute no importance to the Time x Modality interaction in light of 
the research questions under investigation. 

When taking into consideration the delayed posttest data, we found similar 
results. The second batch of RM ANOVAs also yielded a significant main ef-
fect of time, F(2, 432) = 26.357, p = .000, η2p = .268. Moreover, we also found 
a main effect of treatment, F(2, 72) = 15.193, p = .000, η2p = .297. Once again 
there were interactions which showed statistical significance. The Time x 
Treatment interaction was significant, F(4, 432) = 6.288, p = .000, η2p = .149. 
Tukey HSD post-hoc tests revealed an identical picture as the one revealed 
above. The input-practice treatment groups scored significantly higher on the 
tests as a whole than the no-treatment group (mean difference = 1.21, CI95% = 
0.63–1.79, p = .000). The output-practice treatment group also scored signifi-
cantly higher on the tests as a whole than the no-treatment group (mean differ-
ences = 1.15, CI95% = 0.57–1.74, p = .000). There were no significant 
differences between the input-practice and output-practice treatment groups 
(mean differences = 0.06, CI95% = -0.49–0.60, p = .965). The Time x Outcome 
Measure interaction was once again significant, F(6, 432) = 8.056, p = .000, η2p 

= .101. Both the descriptive and inferential statistics show that the four out-
come measures were not equally difficult but since the mean scores differ only 
marginally across treatment, time and outcome measure, we attribute no impor-
tance to the main of effect of outcome measure and the Time x Outcome 
Measure interaction in light of the research questions which were investigated. 
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Figure 6.6. Pretest, immediate posttest and delayed posttest performance on all four outcome measures by 
treatment group (maximum scores of 8 with GJ0 = grammaticality judgement pretest, GJ1 = grammaticality 

judgement immediate posttest, GJ2 = grammaticality judgement delayed posttest, etc.) 



190 STUDY 3 

 

Figure 6.7. Performance by time of testing and outcome measure 
(maximum scores of 8) 
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In light of the results of the analyses presented above, we did not deem it 
worthwhile to pursue any subsequent analyses. 
 
6.4 Conclusions and discussion 
With respect to the four research questions formulated at the beginning of this 
chapter, the following general conclusions can be drawn. Analyses of the data 
in Study 3 revealed a large increase from pretest to immediate posttest per-
formance. This increase was a 3.34-point increase when comparing overall pre-
test and immediate-posttest scores (20 and 23 respectively on a total score of 
32). When breaking down this increase according to treatment, it was clear to 
see that there was a treatment effect. Both treatment groups showed significant 
increases from pretest to immediate-posttest performance (20 to 25 for the 
input-practice group, 21 to 25 for the output-practice group). The no-treatment 
group showed no significant increase from pretest to immediate-posttest per-
formance (17.81–17.90). When comparing the performances on the delayed 
posttest, an effect of treatment was still visible although the overall delayed-
posttest scores had decreased for both the input-practice group and output-
practice group (24 and 23 respectively). Apart from the clear effects of time and 
treatment, there were no main effects of mode and outcome measure, nor were 
there any interactions which indicated any differential effects of treatment. 

In the next chapter (Chapter 7), a more detailed account of the results will 
be provided for all three of the studies carried out and reported on in Chapters 
4, 5 and 6. In addition to summarizing the findings, interpretations will be pro-
vided taking into account theoretical findings highlighted in Chapters 1, 2 and 
3. Chapter 7 will also feature a discussion of the strengths and limitations of the 
three studies that have been carried out and a discussion of the important im-
plications for tense-related language pedagogy. By way of conclusion, sugges-
tions will be provided for further tense-related research into the effects of 
instruction. 
 




