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THE EFFECT OF TYPES OF DICTIONARY PRESENTATION ON 

THE RETENTION OF METAPHORICAL COLLOCATIONS: 

INVOLVEMENT LOAD HYPOTHESIS VS. COGNITIVE LOAD 

THEORY 

 

Abstract 

Although conceptual metaphor boxes were introduced in Macmillan English 

Dictionary over a decade ago, the effect of this innovative presentation on the retention 

of metaphorical collocations remains unclear. To fill this gap, this paper reports on a 

study involving 70 Chinese EFL learners, who were randomly assigned into three 

groups. They were exposed to three types of collocation presentation, varying in terms 

of availability and salience of conceptual metaphor information. The results show that 

the learners who were exposed to the accessible and salient presentation of metaphor 

information had the best retention of metaphorical collocations and the shortest lookup 

time. Two competing theoretical accounts, Involvement Load Hypothesis (ILH) and 

Cognitive Load Theory (CLT), were compared. It was found that CLT had greater 

explanatory power in predicting the research results, accounting for why conceptually 

grouping collocations facilitated the retention of metaphorical collocations.  

1. Introduction 

Despite the importance of collocations in language acquisition (Stengers et al. 2011), 

relatively little attention has been paid to the presentation and treatment of collocations 

in dictionaries (Gouws 2015). In some dictionaries, collocations are not typographically 

distinguished from example sentences or the co-text. This causes difficulties for users 

to identify collocations and ‘retrieve the information they require to use these 

collocations in a proper way’ (Gouws 2015: 172). In some dictionaries, collocations are 

not embedded in the explanation or illustration of the lemma meanings, but rather 

presented in a non-grouped list as a separate text block of the entry. A third type of 

presentation is to group collocations lexico-grammatically or conceptually, such as the 

collocation boxes in Longman Dictionary of Contemporary English (LDOCE5) and the 

metaphor boxes in Macmillan English Dictionary (MED).  

 Although different presentation modes have been adopted by a variety of 

dictionaries, it was not until the 2010s that scholarly attention was drawn to the effect 

of dictionary presentation and dictionary use on collocation learning (Chen 2017; 

Dziemianko 2010, 2012, 2014; Laufer 2011). For instance, Dziemianko (2010) reported 

that learners were able to retain 45.6% of new collocations when using a paper 

dictionary, and 63.9% when using an electronic dictionary. Interestingly, in a 

replication study by Dziemianko (2012), a wide range of retention rates (from 26.3% 
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to 76.3%) was observed, depending on the form (paper vs. electronic) and the dictionary 

(OALD7, LDOCE5, or COBUILD7). Dziemianko’s (2014: 272) study further shows 

that ‘highlighting collocations in bold before or within examples is the best presentation 

mode for production purposes’ and that ‘[c]ollocations are best retained if given twice 

in the entry, in bold before examples and within examples in regular font’. Contrary to 

these positive findings, the effect of dictionary lookup was less satisfactory in Laufer’s 

(2011) study. On average, pre-intermediate learners with dictionary assistance retained 

about 0.5 collocation, and intermediate learners 1.5 collocations. Similarly, Chen (2017) 

found that dictionary consultation had a moderate effect, with only 2.13 (or 36.1% of 

the target) collocations retained.  

These inconsistent results might be caused by different types of target collocations 

in the experiments. Some studies focus on literal collocations—‘combinations where 

the literal meanings of the words are simply added together’ (Macis and Schmitt 2017b: 

51), while some others do not differentiate collocations with a high degree of semantic 

transparency from those with a lower degree. For example, Chen (2017) conflated 

semantically transparent collocations (e.g. write a check) and opaque ones (e.g. keep 

house). We contend that a distinction should be made between the dictionary 

presentation of literal collocations and metaphorical collocations for at least two 

reasons.  

First, unlike literal collocations, metaphorical collocations cannot be understood 

by simply adding up the meanings of their component words (Macis and Schmitt 

2017b). For instance, the meaning of the literal collocation keen blade is 

straightforward, while that of the metaphorical collocation keen understanding is less 

transparent. Indeed, recent studies show that fully transparent compounds or 

collocations like keen blade are processed much quicker than the semi-transparent ones 

like keen understanding (El-Bialy, Gagné and Spalding 2013; Gyllstad and Wolter 

2016). Therefore, traditional presentation that focuses on lexico-grammatical 

information might not be helpful for users in decoding metaphorical collocations.  

Second, corpus findings have demonstrated that the majority of collocations, 

particularly metaphorical collocations, are motivated (Deignan 2005; Liu 2010). Words 

do not co-occur in an arbitrary manner. To continue the previous example, keen 

understanding is motivated by the conceptual metaphor INTELLIGENCE IS A KNIFE. 

Conceptual metaphor (CM) is a comparison, in which the properties of the source 

domain (e.g. A KNIFE) are mapped onto the target domain (e.g. INTELLIGENCE). 

Studies have shown that raising CM awareness is beneficial for EFL learners in learning 

idioms (Berendi, Csábi and Kövecses 2008) and phrasal verbs (Yasuda 2010). 

Therefore, in dictionary presentation, explicating or at least implicating why words 

collocate in a certain pattern can enhance learners’ metaphor awareness (Boers 2000) 

and contribute to their learning. In fact, MED has made ‘a lexicographical innovation’ 

to incorporate ‘illustrative features on conceptual metaphor’ (Moon 2004: 195). The 

following reproduces the metaphor box at intelligence in MED2: 

 

Metaphor 
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Intelligence is like a knife or blade. The more intelligent someone is, the 

sharper the blade. 

 

He’s very sharp/sharp-witted: he notices everything. ♦ She has a razor-

sharp mind. ♦ I want to cut through the waffle and get straight to the point.  

♦ We carefully dissected the problem. ♦ He has a keen intellect. ♦ They 

made some pointed remarks. ♦ He was an incisive critic.  

→ MIND, UNDERSTAND 

 

As shown in this extract, the metaphor box first introduces a conceptual metaphor 

by explaining the mapping between source and target domains. Then, it provides a 

series of example sentences to illustrate the conceptual metaphor. Marked in boldface 

are the words and phrases that realize the mapping. Although this ‘lexicographical 

innovation’ has been around for over a decade, to the best of our knowledge, there is 

no empirical research examining the effect of this innovative presentation on the 

retention of metaphorical collocations, which by nature are most closely related to the 

conceptual metaphor information provided in the metaphor boxes. To fill this gap, our 

study attempts to determine whether three different types of dictionary presentation 

have a varying impact on the retention of metaphorical collocations. Based on the 

research results, we also compare the explanatory power of two theories to understand 

how dictionary presentation can be optimized to reduce the cognitive load expended in 

the consultation process, thereby improving metaphorical collocation retention. 

2. Theoretical framework and research hypotheses 

Two competing theoretical accounts—Involvement Load Hypothesis (ILH) and 

Cognitive Load Theory (CLT)—have been empirically tested to ascertain the effect of 

dictionary lookup on vocabulary learning, but they have not been compared in a single 

study. Both of them focus on the level of cognitive processing, but they differ in how 

cognitive loads are theorized and measured. We believe that the comparison of the two 

theories will throw light on how dictionary presentation attracts or distracts users’ 

cognitive resources, eventually leading to (un)successful retention of metaphorical 

collocations. 

2.1 Involvement Load Hypothesis 

Hulstijn and Laufer (2001) drew upon the processing depth theory (Craik and Lockhart 

1972) and proposed the Involvement Load Hypothesis (ILH) to explain vocabulary 

learning. They contend that the cognitive involvement load of a task can be measured 

in three components: need, search, and evaluation (Hulstijn and Laufer 2001). Need is 

the non-cognitive dimension of involvement and has two values: moderate (1) and high 

(2). Need is moderate when a word is externally required by agents (e.g. teachers asking 

students to make a sentence with a given word). Need is strong when a word is 

internally wanted by learners themselves (e.g. learners taking initiative to look up a 

word when reading an article). Search and evaluation constitute the cognitive 

dimension of involvement. Search is measured as present (1) or absent (0), depending 
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on whether learners need to find out the meaning of a word. Evaluation is about making 

comparison and decision. Evaluation is considered to be moderate (1), if learners 

compare two words or several senses of a word. Evaluation is considered to be strong 

(2), if learners decide how additional words and the target word work in combination. 

The involvement load is the sum of the values for need, search and evaluation. If a 

learning task has a higher involvement load, the task requires a deeper level of 

processing and is more likely to result in vocabulary learning.  

Applying ILH in this research context, we can hypothesize that the traditional 

presentation of mixing literal and metaphorical collocations is more beneficial to 

learning, because learners spend more cognitive effort going through entries in order to 

search for and evaluate the meanings. If, on the other hand, metaphorical collocations 

are grouped together and explained in a metaphor box (just as in MED), learners can 

directly spot the target collocation and spend less effort on searching. In this regard, 

ILH posits that the latter presentation design might induce a shallower level of cognitive 

processing, not contributive to collocation learning.   

2.2 Cognitive Load Theory 

An alternative perspective to explore the relationship between collocation presentation 

and learning is the Cognitive Load Theory (CLT). With its origin in educational 

psychology, CLT conceptualizes three types of cognitive load: intrinsic, extraneous, 

and germane (Sweller et al. 1998). Intrinsic cognitive load is the basic load of working 

memory required to hold, process and interact with the learning materials. It is intrinsic 

because it is largely determined by the nature and design of the learning task and/or 

material. Extraneous cognitive load is caused by the instructional design that is not 

directly relevant to achieving the learning goal (Sweller 1994). Therefore, extraneous 

cognitive load needs to be avoided to free up the finite amount of working memory for 

intrinsic cognitive load. Germane cognitive load is the intentional cognitive effort 

learners make to form and automate conceptual and knowledge schemata (Sweller et 

al. 1998).  

Applying CLT in the current research case, we can hypothesize the relations 

between different types of collocation presentation and retention of collocations. In 

some traditional dictionaries, collocation presentation predominantly focuses on the 

lexico-grammatical information and does not differentiate metaphorical collocations 

from literal collocations. Students have to go through every individual collocation to 

evaluate whether it fits the context of the target collocation. This process requires many 

search-and-evaluate operations which are irrelevant to the learning of the target 

collocation. Therefore, it increases students’ extraneous cognitive load and renders the 

presentation design suboptimal (Dang et al. 2013). On the other hand, if conceptual 

metaphor information is placed under the headword, students’ attention will be drawn 

to the conceptual mapping (i.e. the relation between source and target domains). This 

will save time for students to search information about the target metaphorical 

collocation and reduces extraneous cognitive load. Additionally, this presentation 

design increases students’ germane cognitive load, because the conceptual metaphor 
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information enables students to form and automate the metaphor knowledge schema 

that underpins the target collocations. 

Given the potentially conflicting predictions of the two theories, we attempt to find 

out whether ILH or CLT has greater explanatory power to account for the effect of 

types of dictionary presentation on the retention of metaphorical collocations.      

3. Research design 

3.1 Research questions 

Our study is guided by the following research questions: 

1) Do different types of dictionary presentation affect the retention of metaphorical 

collocations? 

2) Do different types of dictionary presentation affect the lookup time and the retrieval 

time of metaphorical collocations? 

3.2 Participants and treatment conditions 

The participants in this study were 70 first-year students from a top-tier university in 

China. They were non-English majors from three parallel classes. Judged by their 

grades in the National Matriculation Test, their English proficiency level was similar 

(F (2, 67) = 1.21, p > 0.05, η2 = 0.03). The three classes were randomly assigned to 

three treatment conditions (see Table 1), which varied in terms of availability and 

salience of conceptual metaphor information. For the Control Group, conceptual 

metaphor information was neither available nor salient. For the Experimental Group 1, 

the information was both available and salient. The salience was reflected by the 

position in the microstructure (Dziemianko 2014) – conceptual metaphor information 

and between seven and ten example sentences were placed right under the headword. 

For the Experimental Group 2, the information was available but not salient. The 

conceptual metaphor information and one example sentence were placed under the 

metaphorical sense of the headword and that sense was placed in the middle of the entry. 

Examples of dictionary entries can be found in Section 3.6. 

Table 1. Participants and treatment conditions. 

Group N Treatment Parameters Treatment Condition 

Availability Salience 

Control 

Group 

23 No No No explanation about conceptual 

metaphor is provided, and only one 

example sentence is provided under 

the metaphorical sense of the 

headword.  

Experimental 

Group 1 

24 Yes Yes Conceptual metaphor information is 

placed right under the headword, with 

7-10 example sentences provided. 

Experimental 

Group 2 

23 Yes No Conceptual metaphor information and 

one example sentence are placed 
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under the metaphorical sense of the 

headword, which is in the middle of 

the entry.  

3.3 Selecting conceptual metaphors and metaphorical collocations 

The selection of conceptual metaphors went through three stages. First, we consulted a 

wide range of metaphor dictionaries (such as Collins Cobuild English Guides 7: 

Metaphor) and databases of lexicalized metaphors (such as Metaphor at Lingnan 

University Department of English [METALUDE]) to collect conceptual metaphors that 

might be unfamiliar to the students. This round of search resulted in a pool of 52 

conceptual metaphors. At the second stage, we selected 20 structural metaphors, in 

which the structural properties of the source domain are mapped onto the target domain. 

Lakoff and Johnson (1980: 5) pointed out that structural metaphors are most typical in 

‘understanding and experiencing one kind of thing in terms of another’. At the third 

stage, we narrowed down to five conceptual metaphors that have the largest amount of 

instantiations in our databases: (a) LIGHT IS A LIQUID, (b) MONEY IS A LIQUID, 

(c) INTELLIGENCE IS A KNIFE, (d) INTELLIGENCE IS LIGHT, and (e) AN IDEA 

IS A PLANT. 

The selection of the target metaphorical collocations went through two stages. First, 

we consulted the metaphor dictionaries and databases once again, and all the 

metaphorical collocations belonging to the five target conceptual metaphors were put 

in an item pool. This search produced a total of 162 metaphorical collocations. Second, 

following Laufer (2011), we selected collocations that were made up of words familiar 

to the students, because our test tapped the depth not the breadth of vocabulary 

knowledge (see Section 3.4 for detail). We defined unfamiliar words as those outside 

of the wordlist generated from the students’ High School English textbooks and first-

year College English textbooks. The elimination of collocations with unfamiliar words 

resulted in a total of 42 metaphorical collocations. 

3.4 Test instrument 

To measure students’ knowledge of metaphorical collocations, we designed a 

Metaphorical Vocabulary Knowledge Test (MVKT), adapted from the Word 

Associates Test (WAT: Read 1993, 1998). We regarded WAT as an advantageous tool 

to model on, because it ‘covers both meaning and collocation’ (Schmitt 2010: 226) and 

measures the depth of vocabulary knowledge. We followed the format of WAT: for 

each target word (or stimulus), eight options are provided. Four of them are correct 

responses (or associates) and related to the target word in three ways—paradigmatic, 

syntagmatic or analytic (Read 1998). Eight options are evenly divided into two boxes. 

The associates in the first box are paradigmatic or analytic, meaning that they are either 

synonyms or representing one component of the stimulus word. Those in the second 

box are syntagmatic, meaning that they usually collocate with the stimulus word in a 

sentence. The four correct associates could be located evenly in the two boxes (2-2) or 

split in 1-3 or 3-1. For example, as shown in Figure 1, beautiful is the stimulus word 

and the correct associates are enjoyable, face, music and weather.  
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Figure 1. An example item in WAT (beautiful as the stimulus word). 

 

Following the WAT format, we found that the 42 collocations described in Section 

3.3 could be divided into a list of 36 stimulus words and 42 metaphorical collocates. 

We then went through the original items in WAT and found that four stimulus words 

matched our list. One test item (fertile) could be used without modification and three 

others (dull, acute and bright) were modified to include three metaphorical collocates 

from our list. We then designed 32 test items with the remaining stimulus words and 

metaphorical collocates. In this process, we noticed that all the WAT stimulus words 

were adjectives, but in MVKT we also included nouns and verbs. This decision was 

informed by the following research finding: among all the target words in a self-built 

corpus, verbs take up nearly 50% of the words with metaphorical meanings, followed 

by nouns and adjectives (Cameron 2003). After this step, we had 36 MVKT items (one 

original WAT item, three modified WAT items, and 32 self-compiled items). Figure 2 

represents one example of the self-compiled items. Based on the collocation the germ 

of the idea, we wrote a test item with germ as the stimulus word and bud, disease, idea, 

and feeling as the four correct associates. The collocation is motivated by the target 

conceptual metaphor AN IDEA IS A PLANT. Therefore, bud and idea are placed on 

the middle pane of Table 2, while disease and feeling are not the target associates in 

this study, so they are placed on the right pane of Table 2.  

 

Figure 2. An example item in MVKT (germ as the stimulus word). 

 

We piloted the 36 items on 44 students from another university, who had the same 

English proficiency as our focal participants. Based on their responses, we made two 

changes. First, we decided to reduce the number of test items from 36 to 24. In the pilot 

study, we found that with access to dictionaries it took the students 38.3 minutes on 

average to cover 24 items, and 58.5 minutes to cover all of them. It would not be 

logistically possible to accommodate a test longer than 40 minutes during regular class 

time. Therefore, we used the internal consistency (measured by Cronbach’s alpha) to 

check whether an item had a strong correlation with others, and eliminated 12 items 

with weaker correlation. Second, we decided to replace 12 MVKT items with 12 

original WAT items. The 12 original WAT items are all words without metaphorical 

senses or collocations, serving as distractors. In the pilot test, according to the students’ 

self-reports, when all the stimulus words had metaphorical senses and collocations, they 

could guess that the metaphorical sense was probably one of the correct answers. When 

the non-metaphorical and metaphorical test items were evenly distributed, the students 
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would have a 50% chance of getting a stimulus word with or without metaphorical 

collocations, preventing them from guessing the correct answers. Therefore, we kept 

the 12 items that had the best correlation with other items, and then added 12 original 

WAT items without metaphorical senses. These 24 items were piloted on another group 

of 38 students, and the Cronbach’s alpha was 0.89, suggesting a good reliability. In this 

pilot test, we also asked the students to report any unfamiliar words and whether they 

had heard of the conceptual metaphors before the test. They confirmed that they 

recognized all the words but had little knowledge of the conceptual metaphors, thus 

validating the selection criteria of conceptual metaphors and familiar words explained 

in Section 3.3. Table 2 presents the 12 test items (stimulus words and associates) with 

metaphorical senses and collocations.1 It looks slightly haphazard, because we do not 

want the students to infer the pattern of correct answers, thus ensuring test validity.  

Table 2. Twelve target items in MVKT. 

CM Stimulus 
Associates related to target CM Associates unrelated to target CM 

LS LC MC1 MC2 LS MS LC MC1 MC2 

a spill liquid drink light  escape     

a flood river  light     market memory 

b pump pour blood savings  press     

a + b flow liquid  moonlight cash    thought  

a + b pool lake  light money   swimming   

a + b drain water pond light income      

c keen  blade understanding   eager  reader  

c acute sharp  mind     angle illness 

d bright shine  idea   happy  future  

d dull cloudy lamp pupil     knife  

e fertile plant soil mind    egg   

e germ bud  idea   disease  feeling  

Notes: The letters a–e represent the five target conceptual metaphors explained in Section 3.3. LS: literal 

sense; LC: literal collocation; MC1: the first metaphorical collocation; MC2: the second metaphorical 

collocation; MS: metaphorical sense. 

3.5 Procedure 

The experiment was carried out in three sessions during regular class time. In the first 

session (i.e. the pretest), MVKT was administered to 70 students, who were not allowed 

to consult any dictionary or reference material. One week later, in the second session 

(i.e. the main test), MVKT was administered to those students. They were allowed to 

use three different purpose-built smart-phone dictionaries, corresponding to the three 

different treatment conditions (see Table 1). The dictionaries only contained the entries 

of the 24 stimulus words. To prevent the Hawthorne effect, the students were told that 

the test had nothing to do with their grades. It was simply a task for them to test-use a 

smart-phone app MDict (see Section 3.6 for detail), so they should focus on the user-

experience of the smart-phone dictionary app. One week later, in the third session (i.e. 

the retention test), MVKT was administered to the students unexpectedly without 

access to any reference material. It should be noted that the items in the retention test 
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were randomized in a different order from the main test to mitigate the memory effect. 

During the three sessions, no time limit was imposed, but a stopwatch was displayed in 

the classroom projector. The students were asked to note down the time upon 

completion of the tests.  

3.6 Dictionaries used 

In our pilot study, we asked 44 students about the preferences for paper dictionaries, 

PC-based dictionaries and smart-phone dictionaries. As it turned out, 91% of the 

students possessed smart-phone dictionaries, while 66% of them owned paper 

dictionaries. In terms of use frequency, they used smart-phone dictionaries most 

frequently (scoring 4.71 in a 5-point Likert-scale). Therefore, to accommodate the 

dictionary use habit of our students, we decided to use MDict, a smart-phone dictionary. 

Among many other standard features of smart-phone dictionary platform, MDict allows 

customization of dictionary database.  

To correspond with the three different treatment conditions, we purposefully built 

mini dictionaries as follows. For the Control Group, we provided the entry information 

of the 24 stimulus words in MWKT (see Figure 3 for an example). The entry 

information was taken from OALECD4. This presentation predominantly focuses on 

the lexico-grammatical information of collocations.   

For the Experimental Group 1, in addition to the information available to the 

Control Group, the conceptual metaphor was explained at the very top of the entry, 

followed by 7-10 example sentences, before the sense distinctions were given. The 

metaphorical information was taken from MECD (see Figure 4 for an example). This 

presentation foregrounded conceptual metaphor information in the initial position of 

the entry and furnished it with ample example sentences. 

 For the Experimental Group 2, in addition to the information available to the 

Control Group, the conceptual metaphor was explained under the metaphorical sense 

of the headword and one example sentence was provided (see Figure 5 for an example). 

Again, the conceptual metaphor information was taken from MECD. The presentation 

was less salient because of the smaller number of examples and the middle position it 

occupied in the entry.  

 

Figure 3. Entry for germ in the Control Group. 



10 

 

 

 

 

Figure 4. Entry for germ in the Experimental Group 1. 
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Figure 5. Entry for germ in the Experimental Group 2. 

3.7 Variables and data analysis 

To answer the first research question, we focused on the accuracy rate of choosing the 

target metaphorical collocates in MVKT. That is, we examined the accuracy rate of the 

15 words in the MC1 and MC2 columns on the middle pane of Table 2. The scoring 

scheme was either 1 (correct) or 0 (incorrect). Data analyses were conducted in three 

steps. First, as the data were normally distributed, we used one-way ANOVA to 

compare the pretest accuracy scores to confirm that the three groups had a comparable 

level of knowledge about the target metaphorical collocations. Second, we used one-

way ANOVA to compare the main test accuracy scores to confirm that the three groups 

achieved a comparable level of accuracy with the help of the dictionaries. In the third 

step, we used repeated measures ANOVA to examine the differences among the three 

tests within the three groups. If the main test accuracy was significantly higher than the 

pretest accuracy and if the retention test accuracy was not significantly different from 

the main test accuracy, we were convinced that the students had shown strong signs of 

retention. 

    To answer the second research question, we treated the time the students spent in 

the main test as the lookup time, and in the retention test as the retrieval time. We also 

included the time spent in the pretest as the baseline time. We used one-way ANOVA 

to find out whether the three groups differed in terms of the baseline time, the lookup 

time, and the retrieval time. All the statistical analyses were performed using SPSS 21.   
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4. Results 

4.1 Accuracy rate of metaphorical collocates 

Figure 6 shows the three groups’ mean accuracy scores in the three tests. One-way 

ANOVA revealed that the three groups displayed no statistical difference in the pretest 

(F(2, 67) = 1.27, p > 0.05, η2 = 0.04), which means that they had a comparable level of 

knowledge about the target collocations before the treatment. One-way ANOVA also 

showed that the three groups displayed no statistical difference in the main test (F(2, 

67) = 1.04, p > 0.05, η2 = 0.03). This suggests that the students had a comparable level 

of accuracy in locating the metaphorical collocates with the help of the dictionaries.  

 
Figure 6. Accuracy scores in the three tests by three groups. 

 

As evident in Figure 6, the Control Group scored 1.78 points lower on the retention test 

than on the main test, and 0.48 point higher than on the pretest. Repeated-measure 

ANOVAs showed that the three test results differed significantly (F(2, 44) = 10.78, p 

< 0.01, η2 = 0.33). Tukey’s post-hoc tests showed that the Control Group scored 

significantly lower on the retention test than on the main test, but the difference between 

the retention test and the pre-test scores was not significant. This suggests that when 

exposed to the traditional dictionary presentation, the students had little retention of the 

target metaphorical collocations. As regards the Experimental Group 1, the retention 

test score was 2.87 points higher than the pretest score and was only 0.54 point lower 

than the main test score. Repeated-measure ANOVAs showed that the three test results 

differed significantly (F(2, 46) = 35.98, p < 0.01, η2 = 0.61). Tukey’s post-hoc tests 

showed that the Experiment Group 1 scored significantly higher on the retention test 

than on the pre-test and that the difference between the retention test score and the main 

test score was not significant. This suggests that the accessible and salient metaphor 

information in the dictionary facilitated the retention of the metaphorical collocations. 

As regards the Experimental Group 2, the retention test score was 1.3 points higher than 



13 

 

the pre-test score but 1.78 points lower than the main test score. Repeated-measure 

ANOVAs showed that the three test results differed significantly (F(2, 44) = 20.44, p 

< 0.01, η2 = 0.48). Tukey’s post-hoc tests showed that the retention test score of 

Experiment Group 2 was significantly lower than the main test score but the difference 

between the retention test and the pretest scores was not significant. These results 

suggest that the students showed moderate signs of retention of the target metaphorical 

collocations. 

4.2 Processing time 

Figure 7 presents the baseline time, lookup time and retrieval time across the three 

groups. One-way ANOVA revealed that the groups did not differ significantly in terms 

of the baseline time (F(2,67) = 2.62, p > 0.05, η2 = 0.07) or the retrieval time (F(2,67) 

= 2.12, p > 0.05, η2 = 0.05). However, they differed significantly in terms of the lookup 

time (F(2,67) = 7.79, p < 0.05, η2 = 0.23). Tukey’s post-hoc tests showed that the 

Experimental Group 1 took significantly shorter lookup time than the Experimental 

Group 2 and the Control Group, while the Experimental Group 2 and the Control Group 

did not differ from each other. Taken together, the results suggest that dictionary 

presentation of metaphorical information, if made available and salient, can 

significantly reduce the collocation lookup time in the main test, but does not reduce 

the retrieval time in the retention test.  

 

Figure 7. Time spent in three tests by three groups. 

 

5. Discussion 

Our study found that the Control Group only retained 0.48 metaphorical collocation, a 

figure virtually identical to the 0.5 collocation retained by the pre-intermediate learners 

in Laufer’s (2011) study, showing little sign of collocation retention after dictionary 

consultation. On the contrary, the Experimental Group 1 on average retained 2.87 

metaphorical collocations (or 84.2% of the correctly found collocations). This figure is 

even better than the 70.3% of collocations retained by the learners using the electronic 
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version of Collins Cobuild Advanced English Dictionary in Dziemianko’s (2010) study. 

The Experimental Group 2 retained 1.3 metaphorical collocations (or 42.2% of the 

correctly found collocations). The figure is similar to the 1.5 new collocations retained 

by the intermediate students in Laufer’s (2011) study. Percentage-wise, it is also 

consistent with the 45.6% of collocations retained by the learners using a paper 

dictionary in Dziemianko’s (2010) study. In the following paragraphs, we will explain 

and compare the divergent results from the theoretical accounts of ILH and CLT. 

5.1 Predictions of ILH 

As described in Section 2.1, ILH operationalizes involvement load into three 

components: need, search, and evaluation. While keeping the score ranges for the need 

and the evaluation components, we changed the range for the search component. 

Originally in ILH, search was scored 1 or 0, either to consult dictionary/teacher or not. 

However, in this experiment, different dictionary presentations incurred different 

lengths of lookup time (see Figure 7). Therefore, following Folse (2006), we changed 

the range from 0 to 2, with 1 meaning moderate cognitive effort on search and 2 high 

cognitive effort. With this new rating scheme, we found that the Experimental Group 1 

had the lowest involvement load, while the Control Group and the Experimental Group 

2 shared the same load (see Table 3). According to ILH, it might be hypothesized that 

the Experimental Group 1 would have the lowest retention rate, and that the Control 

Group and the Experimental Group 2 would have the same outcome. The results in 

Sections 4.1, however, did not confirm these hypotheses, because the Experimental 

Group 1 had the best outcome, and the Experimental Group 2 showed better signs of 

retention than the Control Group.  

 

Table 3. Involvement loads in three treatment conditions. 

Group Need Search Evaluation Involvement load 

Control Group 1 2 1 4 

Experimental Group 1 1 1 1 3 

Experimental Group 2 1 2 1 4 

 

    ILH posits that more time spent on searching presupposes a deeper level of 

involvement. As the Experimental Group 1 spent significantly less time on searching 

for metaphorical collocates, they should have had a shallower level of cognitive 

involvement, leading to a less satisfactory retention rate. However, the quantitative 

findings proved otherwise. Why did a lower lookup time result in a better retention rate? 

Why did ILH fail to predict the results? We entertain two possibilities as follows.  

 First, the involvement load in ILH is a simple sum of three unweighted components. 

However, some studies have found that the three components had different contribution 

to the cognitive involvement load (Yaqubi et al. 2010). In this study, the dictionary 

given to the Experimental Group 1 required the least cognitive effort on search, because 

the conceptual metaphor information was placed right under the headword. Relative to 

other treatment conditions, the Experimental Group 1 had the best retention rate of the 

target collocates. This seems to reject the linear, causal understanding that more effort 
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on search leads to a deeper level of cognitive involvement, which in turn improves 

learning.  

Second, ILH is predominantly about acquisition of word meanings, and overlooks 

other aspects of vocabulary knowledge (e.g. collocation). Existing studies primarily 

focus on the predictability of ILH in learning new words (Folse 2006; Kim 2011) or 

nonsense words (Keating 2008). This study, however, examines the metaphorical 

collocations of known words. The disparity suggests that ILH might work better in 

predicting the learning of unknown words than new knowledge of known words. That 

is, ILH has better predicative power for the breadth than the depth of vocabulary 

knowledge.  

5.2 Predictions of CLT 

From the CLT perspective, we can rate the cognitive load in three aspects: intrinsic, 

extraneous, and germane cognitive loads. As Sweller (2010: 124) noted, ‘for a given 

task and given learner knowledge levels, [intrinsic cognitive load] is fixed’. Therefore, 

in this study, the intrinsic cognitive load was regarded as being constant across the three 

treatment conditions, because the test items were the same for all three groups and their 

knowledge of the metaphorical collocations was comparable in the pretest and the main 

test. We then rated the extraneous cognitive load in three levels. -2 indicated a large 

amount of search-and-match operations irrelevant to learning (Kalyuga 2011), -1 a 

moderate amount, and 0 no amount. Germane cognitive load was also rated in three 

levels: 2 indicated a high potential of effortful construction of structured knowledge 

schemata, 1 a moderate potential, and 0 no potential. Table 4 presents the ratings across 

the three treatment conditions. It should be noted that the total cognitive load here is 

taken to mean the ‘good load’ beneficial to learning (Sweller 2010). Therefore, 0 and -

1 do not mean that students have not spent any cognitive effort, but that the effort is not 

productive or even counterproductive. As can be seen, the Experimental Group 1 has 

the highest total cognitive load, followed by the Experimental Group 2 and the Control 

Group. This order is consistent with the quantitative findings presented in Sections 4.1, 

which suggests that CLT makes better predictions than ILH.  

 

Table 4. Cognitive load in three treatment conditions. 

Group Intrinsic  Extraneous Germane Total cognitive load 

Control Group Constant -2 0 -2 

Experimental Group 1 Constant 0 2 2 

Experimental Group 2 Constant -1 1 0 

 

CLT has better explanatory power because it captures two important aspects of 

dictionary lookup: search efforts that are counterproductive to vocabulary learning, and 

cognitive efforts that are facilitative in building knowledge schemata. In ILH, search 

efforts are simply regarded as signs of deep-level processing. In CLT, search efforts 

irrelevant to learning increase the extraneous cognitive load and reduce the germane 

cognitive load (Sweller 2010). In the Control Group, the students had to go through the 

entry and perform multiple search-and-evaluate operations to decide which piece of the 
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entry information fitted into the target collocation, thus increasing their extraneous 

cognitive load (Dang et al. 2013). In the Experimental Group 1, as conceptual metaphor 

information was provided under the headword, the students did not have to waste their 

cognitive efforts on searching. As such, the reduced extraneous cognitive load freed up 

the germane cognitive load to build and internalize the metaphor knowledge schemata. 

In addition, CLT can explain why dictionary presentation with conceptual 

metaphor information led to better retention. In the Experimental Group 1, the students 

were exposed to detailed explanation of conceptual metaphor and ample example 

sentences. Previous studies have found that studying examples with varied features 

could increase germane cognitive load (Paas and van Merrienboer 1994). Therefore, 

exposing students to different example sentences, as instantiations of the conceptual 

metaphor, optimally increases germane cognitive load to build the metaphor knowledge 

schema, which in turn benefits the retention of metaphorical collocations. On the 

contrary, the traditional dictionary presentation does not provide metaphor information 

and has little potential to activate the germane cognitive load, leaving students unable 

to establish the metaphor knowledge schema. In other words, the students in the Control 

Group got the answers right in the main test because they simply searched and found 

the correct collocations in the dictionary. They did not learn the conceptual mapping 

that binds the source and target domains in the collocations. That is why they achieved 

poorer results on the retention test, even though they had a comparable level of accuracy 

on the main test. 

6. Implications 

6.1 Presentation of metaphorical collocations 

Although metaphor boxes in MED were not designed for collocation presentation, the 

conceptual metaphor information in these boxes proved effective in reducing the lookup 

time and increasing the retention rate of metaphorical collocations. These findings 

suggest that metaphorical collocations should not be presented in the same way as literal 

collocations. While the lexico-grammatical approach has its place in glossing 

semantically transparent collocations, there is a need to adopt a cognitive approach 

(Boers 2000; Liu 2010) to explicate the motivation for metaphorical collocations in 

dictionaries. Conceptual metaphors can activate the cognitive process of understanding 

the new knowledge by associating with the old knowledge. That is why in this study 

metaphor information was presented immediately after the headword. It could set the 

schematic background for learners and set their cognitive processes in motion. When 

they looked up a word, for instance drain, they were immediately introduced to two 

conceptual metaphors: MONEY IS A LIQUID and LIGHT IS A LIQUID. Their prior 

knowledge about money, liquid and light was activated. The subsequent example 

sentences further furnished the connections that made up a complex conceptual network. 

Previous research has pointed out that ‘more, and more varied, feature categories of the 

target words’ in dictionary consultation resulted in better vocabulary learning (Zou 

2016: 384). In a similar vein, conceptual metaphor information can expose learners to 
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a connected conceptual network, through which learners understand the motivation for 

metaphorical collocations and achieve better retention.  

6.2 Findability of multiword units in digital dictionaries 

The research findings show that more search time increases extraneous cognitive load, 

which is counterproductive to learning. Therefore, we suggest that multiword query 

should be incorporated in digital dictionaries to reduce lookup time. In paper 

dictionaries, it is difficult to look up multiword units, because entries are usually 

organized orthographically (Lew 2012). The difficulty is magnified when learners try 

to look up complex collocations, namely combinations of single collocations with 

mutual elements (Gouws 2015). For instance, when learners come across the following 

sentence ‘I want to cut through the waffle and get straight to the point’ (MED2) and try 

to understand cut through the waffle, they have to decide whether to consult the cut 

entry or the waffle entry. Actually, Macmillan English Dictionary Online supports 

partial matching, but it is still not powerful enough to make online search effective. For 

instance, when we queried cut through the waffle, 10 partially matched phrases were 

returned (see Figure 8). Although the example sentence containing the collocation is 

located in the metaphor box at the intelligence entry, it is apparently unsearchable.  

 

Figure 8. Search result in Macmillan English Dictionary Online. 

 

A mature fuzzy matching technology would need to make the entire database 

searchable (Lew and Mitton 2012). When users type in the multiword unit, it can be 

parsed by semantic and ranking algorithms. Then, the snippet of cut through, waffle 

and INTELLIGENCE IS A KNIFE are simultaneously displayed as search results. 

Users can click on the entries for more detailed and elaborate information. To achieve 

this function, we need to make single collocation (e.g. cut through) and conceptual 

metaphor (e.g. INTELLIGENCE IS A KNIFE) as both standalone and embedded 

entries. Although this presentation might seem redundant in paper dictionaries that are 

limited by a finite storage space, it is actually less of a problem in digital dictionaries 

that have more malleable space. Multiword query and fuzzy matching technology have 

great potentials to significantly reduce lookup time and extraneous cognitive load, 
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because users do not have to think about which word to look up or expend a large 

amount of effort browsing and evaluating senses in an entry. This frees up users’ 

cognitive resources for germane cognitive load to analyze and internalize the 

motivation for metaphorical collocations.  

7. Conclusion 

Collocations are difficult to learn, because many of them are semantically semi-

transparent or even non-transparent (Macis and Schmitt 2017a). As the results in the 

Control Group suggest, the traditional way of presenting metaphorical collocations is 

counterproductive for retention. Students spend an unnecessary amount of effort 

searching for collocations, and their finite cognitive resources are not optimally 

expended on building conceptual schemata that motivate the collocations. In this regard, 

Cognitive Load Theory is a good heuristic to guide the design of collocation 

presentation. Therefore, we propose a cognitive approach to presenting metaphorical 

collocations, whereby motivation for collocations is explicated in dictionary entries. 

We also argue that better findability can be achieved by incorporating multiword query 

and fuzzy matching technology in digital dictionaries. This function will save students 

the trouble of deciding which component word to look up or skimming through a large 

amount of texts, thereby reducing users’ extraneous cognitive load and increasing their 

germane cognitive load for processing collocations. 

One limitation of this study is that the students’ lookup behaviors were not fully 

captured. In our design, we inferred the lookup behaviors from the time-on-task (Hill 

and Laufer 2003), reported by the students using a stopwatch displayed in the classroom 

projector. In this way, we examined the time-on-task but not the time-on-entry. It would 

be interesting to know whether the students simply gave up in the middle of the search 

process, because the collocation information was hard to find in traditional presentation. 

Two recent studies have dealt with the ‘bathtub effect’ in dictionary consultation (i.e. 

senses located in the middle position of an entry are the most difficult to be identified), 

but the results were mixed (Dziemianko 2017; Nesi and Tan 2011). Future research can 

determine whether the bathtub effect is borne out in the search for collocations, 

particularly metaphorical collocations. With screen-recording technology, we would be 

able to know how much time and effort students are willing to invest in lookup. This 

information could be used to improve the availability and salience of dictionary 

presentation. Actually, in the pilot study, we tried to build a screen-recording app to 

capture the whole lookup process, but about one third of our participants used iPhones, 

running an operating system incompatible with our app. We are aware that eye-tracking 

technology has been used to understand users’ lookup behaviors (Lew et al. 2013; Tono 

2011), but these studies tend to focus on computer-based dictionaries. As reported in 

Section 3.6, a majority of our participants, like many L2 users, are habitual users of 

smart-phone dictionaries, with significantly smaller presentation space compared to 

computer dictionaries. As such, it would be interesting for future research to find out 

how screen size influences users’ lookup behavior and how the presentation of 

metaphorical collocations should vary or remain the same across screen sizes.  
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Note 

1 As congruency might be an intervening variable in this study, we checked whether 

word-for-word translation of the 15 target colocations could be found in Xinhua Cidian 

(New Chinese Dictionary) or Xiandai Hanyu Cidian (Contemporary Chinese 

Dictionary), the two most popular and influential dictionaries in China. Our search 

revealed that no literal translation of the target collocations was found in either of the 

dictionaries. 
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