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Word-finding problems: a problem in lexical retrieval or must we also consider 

processing speed and cognitive interference? 
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Abstract 

One of the most annoying cognitive problems among older adults is the inability to produce a 

well-known word. These word-finding problems can be assessed by picture naming tests. 

However, studies suggest that these tests, in some cases, have a low sensitivity for the 

assessment of word-finding problems. Recently, research showed that to assess word-finding 

problems, we might also have to consider processing speed and cognitive interference, 

besides lexical retrieval. The present study presents a newly developed test that aims to assess 

lexical retrieval while taking processing speed and cognitive interference into account. The 

aim is to assess the construct validity of the newly developed test. The study included 30 

participants, all of them healthy adults, ranging from the age of 20 to 62 years old. The test 

administration consisted of 6 tasks, including the newly developed tasks: the Speeded Picture 

Naming Task (SPNT) and the Interference Picture Naming Task (IPNT). Results showed one 

significant correlation between the IPNT and the incongruent part of the Stroop Color-Word 

test. For the other correlations no significant result was found. The findings suggest that if we 

want to draw better conclusions about the quality of the construct validity, future research is 

necessary. Furthermore, the scores of the SPNT were significantly higher than the scores of 

the standardized picture naming test. Lastly, the findings show no effect of age, sex, and level 

of education on the scores of the SPNT and the IPNT. While interpreting the results of the 

current study, the limitations of the study must be kept in mind. Future research should study 

the relation between retrieval, processing speed, and cognitive interference in greater detail. 

When this is followed-through, the adjustments for the SPNT and the IPNT will be better 

executed for them to become valid tests to use in clinical practice.  

Keywords: word-finding problems, processing speed, lexical retrieval, cognitive 

interference, construct validity 
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Introduction 

Word-finding problems are prevalent in patient groups such as patients with aphasia or 

dementia, but these problems do also occur in healthy older adults (Burke & Shafto, 2004; 

Shafto et al., 2007; Shafto et al., 2017). Older adults report that the inability to produce a 

well-known word is one of the most annoying cognitive problems (Burke & Shafto, 2004). 

This includes difficulty with recalling names, objects, and activities that should be familiar 

(Schmitter-Edgecombe et al., 2000). Subjective complaints of word-finding problems increase 

with age (Dahlgren, 1998; Zec, et al., 2007). Normal aging selectively impairs certain 

language functions more than others. Older adults do maintain the knowledge of words and 

word meanings but suffer deficits in the ability to produce the spoken and written form of 

words (Burke & Shafto, 2004). The accessibility to lexical knowledge may also be affected 

with aging (Singh, 2001).  

A test that assesses word-finding problems is the Boston Naming Test (BNT; Harry & 

Crowe, 2014; Kaplan et al., 2001). The BNT is a confrontation naming task that diagnoses 

(mild) word-finding problems (Roomer et al., 2011). The task is to name objects which are 

presented in a picture (presented as line drawings) using one word. There is no pressure to 

name the objects within a certain amount of time. The total score is based on the accuracy of 

object naming (Roomer et al., 2011). Research from Zec et al. (2007) shows that there is a 

poorer BNT performance with increasing age which is consistent with the increased 

subjective complaints of word-finding problems with age (Dahlgren, 1998). However, 

Schmitter-Edgecombe et al. (2000) show there is a lack of consistent research findings when 

talking about age-related deficits in picture-naming, despite the subjective reports of older 

adults having greater difficulties with word finding. Besides the inconsistent findings, the 

BNT has also received other criticisms (Harry & Crowe, 2014). Importantly, it has been 

questioned if picture naming tests, such as the BNT, provide a valid assessment of the 

retrieval of words in conversations (Herbert et al., 2008). As people do not communicate with 

each other by naming items or pictures, the method fails to identify how word-finding 

problems affect everyday conversations (Herbert et al., 2008; Schmitter-Edgecombe et al., 

2000). The type of one-word response differs from real-world situations, as word-finding 

problems typically occur in the flow of conversation (Schmitter-Edgecombe et al., 2000). 

Another element that is required for fluent speech in a conversation is to rapidly retrieve and 

process words, which includes a time pressure aspect. Most picture naming tests, like the 

BNT, do not consider this aspect of time pressure (Conroy et al., 2018; LaBarge et al., 1986; 

Mooijman et al., 2021). Therefore, word-finding problems that occur in the flow of 
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conversations are not being assessed validly by these kinds of picture naming tests. Hence, 

some researchers state that picture naming tests, such as the BNT, do not have ecological 

validity (Herbert et al., 2008). 

The BNT is a test created on the assumption that problems in lexical retrieval are 

underlying problems in language production, such as word-finding problems (Mooijman et 

al., 2021; Shao et al., 2012). However, recent findings suggest that not only a problem in 

lexical retrieval is a factor which explains reported word-finding problems, but linguistic 

processing speed is also seen as an important factor that explains reported word-finding 

problems (Mooijman et al., 2021). As mentioned above, in a conversation people are required 

to process information quickly and respond in an appropriate manner. The crucial element to 

achieving this is the speedy processing of linguistic information (Mooijman et al., 2021). A 

gradual decline in information processing speed is associated with normal aging (Fellows & 

Schmitter-Edgecombe, 2020).  

A test that assesses processing speed, is the Stroop Color-Word Test (SCWT; Denney 

& Lynch, 2009; Scarpina & Tagini, 2017). The SCWT is one of the oldest 

neuropsychological tests (Stroop, 1935). This test assesses the relative speed of naming 

colors, reading names of colors, and naming colors used to print an incongruous color name 

(for example, green ink is used to print the word red) (Denney & Lynch, 2009; Roivainen, 

2011). The congruent part of the SCWT consists of reading the names of colors and naming 

colors. The incongruent part consists of naming colors used to print an incongruous color 

name. As well as assessing processing speed, the SCWT also assesses cognitive interference 

(Denney & Lynch, 2009). Cognitive interference is another relevant dimension in speaking 

(within conversation). During speaking, many thoughts may enter the minds that are not to be 

expressed. These thoughts can interfere with speaking and can be seen as competitors (Shao 

et al., 2013). While speaking, words are retrieved from memory and every word has its 

competitors, like other words which are semantically related to the word (Roelofs & Piai, 

2011; Shao et al., 2013). Thus, in the case of word-finding problems, cognitive interference 

can also be seen as an underlying element. The SCWT does not represent speedy linguistic 

processing and cognitive interference within word finding in daily life, as the SCWT has 

limited answer options. Whilst in everyday conversation there is a big register of words to 

choose from in a conversation.  

Based on the findings presented above, it is safe to say that when assessing word-

finding problems, processing speed, cognitive interference, and lexical retrieval should all be 

considered (Mooijman et al., 2021; Roelofs & Piai, 2011; Shao et al., 2013). However, the 
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problem is that there does not exist a test that combines measuring lexical retrieval with 

processing speed and/or cognitive interference. The present study uses a newly developed test 

where the three factors, lexical retrieval, processing speed and cognitive interference, all are 

taken into account. It has essentially combined the BNT and the SCWT. The test consists of 

two tasks called the Speeded Picture Naming Task (SPNT) and the Interference Picture 

Naming Task (IPNT). In the Speeded Picture Naming Task (SPNT) pictures are presented on 

a card next to each other, like the words in the SCWT, where the goal is to name the pictures 

as quickly and accurately as possible. In the Interference Picture Naming Task (IPNT) 

pictures with superimposed words, that are semantically related to the pictures, are presented 

on a card next to each other. The goal of this task is to name the picture, and not the written 

words, as quickly and accurately as possible. In the instructions, the researcher emphasizes 

that the participant has two minutes to complete the task, and therefore the participant must 

name the pictures as quickly as possible while also being as accurate as possible. With this 

instruction, we added the aspect of time pressure. The scores of the tasks will be based on the 

accuracy of naming the pictures while considering the time in which the task is completed. 

The two tasks with the instructions are illustrated in the Appendix in Dutch. The expectation 

is that the tasks can assess lexical retrieval while considering processing speed or cognitive 

interference, and therefore better represent problems in word finding in everyday 

communication.  

The present study will measure the construct validity of the newly developed test. 

Construct validity refers to the extent to which a test adequately assesses the construct it 

purposes to assess (Westen & Rosenthal, 2003). There are two types of construct validity: 

convergent validity (shows whether a test that is designed to assess a construct correlates with 

other tests that intend to assess the same construct) and divergent validity (shows whether a 

test that is designed to assess a construct does not correlate with tests that assess different 

constructs). For convergent validity, it applies that the validity is high when the tests correlate 

to a high degree with each other. When the correlation between two tests is low, the divergent 

validity is high (Questionmark, 2022).  In the current study, the construct is lexical retrieval. 

Construct validity is established by correlating, in this case, measures of the newly developed 

test with several other measures from other tests and arguing from the pattern of correlations 

if the measures of the test are associated according to our assumptions (Westen & Rosenthal, 

2003). The present study will correlate the newly developed test with tests like the BNT, the 

SCWT, the Digit Span Backwards (DSB; WAIS-IV; measures working memory), and the 

Digit Symbol Substitution Test (DSST; WAIS-IV; measures non-verbal processing speed). 
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Firstly, we expect that the SCWT, the congruent part, significantly correlates with the SPNT. 

This hypothesis is based on the assumption that the congruent part of the SCWT measures 

processing speed and the SPNT is thought to measure lexical retrieval based on processing 

speed. Secondly, we hypothesize that the SPNT significantly correlates with the DSST, as 

both of their measures are thought to be based on processing speed. Note, that the latter 

hypothesis, in comparison to the first hypothesis, will be a correlation between a verbal task 

and a non-verbal task. Therefore, we expect the latter to have a lower significant correlation 

than the first, where two verbal tasks are correlated. This expectation is based on the notion 

that non-verbal tasks often rely on different cognitive abilities than verbal tasks, as a result of 

which two verbal tasks will correlate better than a non-verbal task will correlate to a verbal 

task (Elias & Kinsbourne, 1974; Regard et al., 1982). Furthermore, we expect that cognitive 

interference should also be considered as a factor in word-finding problems (Roelofs & Piai, 

2011; Shao et al., 2013). Therefore, we expect that the incongruent part of the SCWT and the 

IPNT will significantly correlate as they are both thought to measure cognitive interference. 

By testing the expectations mentioned above, we aim to analyze the quality of convergent 

validity and expect this validity to be high. Another expectation is that the BNT does not 

significantly correlate with the SPNT, as we expect that the SPNT provides information about 

lexical retrieval while considering processing speed and not merely language capacity. We 

also hypothesize that the SPNT and the IPNT do not significantly correlate with the DSB, as 

we assume that different constructs are measured by these tests. By testing these expectations, 

we aim to analyze the quality of divergent validity and expect that this validity is high.  

Furthermore, we expect that on average participants will score lower on the SPNT 

than on the BNT. This hypothesis is based on the aspect of time pressure that is present with 

the SPNT but not with the BNT. The pressure of time causes people to suffer more from 

word-finding problems (Conroy et al., 2018; LaBarge et al., 1986; Mooijman et al., 2021). 

We will test this hypothesis with a paired-samples t-test analysis.  

In addition, we aim to study the effects of age, sex, and level of education on the 

performance on the SPNT and the IPNT. We expect that younger participants will have 

higher accuracy scores and need less time than older participants, as younger participants 

have an advantage in processing speed and therefore will be more accurate in naming the 

pictures quickly (Burke & Shafto, 2004; Fellows & Schmitter-Edgecombe, 2020; Zec et al., 

2007). Furthermore, it has been found with an increased level of education an increase in the 

mean BNT score and an advantage in processing speed is associated (Roivainen, 2011; Zec et 

al., 2007). Therefore, the expectation is that participants with a higher level of education will 
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have higher scores and are quicker than participants with a lower level of education. Lastly, 

we do not expect significant differences between sexes. For lexical retrieval, no significant 

differences between sexes have been found (Zec et al., 2007). As for processing speed, 

Roivainen (2011) found that females have an advantage in processing speed tasks involving 

digits and alphabets while males are faster on reaction time tests and finger tapping. However, 

there are no significant differences found when looking at general processing speed (Aartsen 

et al., 2004; Roivainen, 2011). Subsequently, we aim to present a regression formula, using 

the demographic factors age, sex, and level of education. The purpose of the regression 

formula is to predict scores with future use of the SPNT and the IPNT.  

In sum, the expectation overall of the current study is that the newly developed test is 

useful for the assessment of minor word-finding problems which are reported by people when 

participating in a conversation. 

 

Methods 

Participants  

In total, there were 30 participants included in the current study, 13 males, 16 females and 1 

other who identified as non-binary. The participants had a mean age of 37.90 years old (SD = 

16.90), the ages varied between 20 and 62. Participants are healthy adults without any 

neurological disorder. Furthermore, all participants have Dutch as their mother tongue. The 

researcher recruited all the participants. The participants participated voluntarily without 

compensation. The data was collected within a 3-month timeframe. All participants reported 

having normal or corrected-to-normal (contact lenses or glasses) visual sight and there was no 

indication of color blindness. Prior to participation, all participants read a specific information 

form and signed an informed consent form. This informed consent stated that the data would 

be analyzed anonymously and kept in privacy by the researcher and thesis supervisor. 

Furthermore, it states that the participants were free to leave at all times, without a formal 

justification. The data is treated in accordance with the applicable European privacy 

regulations (General Data Protection Regulation (GDPR); in Dutch the AVG). 

Ethics. This study’s protocol is covered by the ethical approval ECSW-2017-3001-455 

by the local ethics review board, dated from February 2017 and renewed on June 30th, 2022. 

 

Materials 

Boston Naming Test (30 items; Roomer et al., 2011). To assess lexical retrieval the Boston 

Naming Test (BNT) is used. The BNT is a confrontation naming task to diagnose (mild) 
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word-finding problems, in both healthy people and people with a language disorder as a result 

of brain injury. The test can be used with persons aged 13-85 with a Dutch cultural 

background who have Dutch as their mother tongue. The shortened version includes 30 items, 

the items are pictures of objects (i.e., line drawings). The participant must name the object 

that is illustrated with only one word. With each item, the researcher will wait 30 seconds 

before continuing with the next item. If the participant clearly indicates that they cannot name 

the item, there will be continued to the next item before the 30 seconds are over. The answers 

will be scored on a scale of four. A score of 3 is assigned when the semantically correct 

answer is given. A score of 2 is assigned when a designation is incorrect but does represent an 

informative superposition (e.g., ‘nut’ with acorn or ‘bird’ with pelican) or when it is closely 

semantically related to the target word (e.g., ‘chestnut’ with acorn or ‘spoonbill’ with 

pelican). A score of 1 is assigned for a somewhat appropriate designation or description, 

which is related to the meaning but too uninformative (e.g., ‘animal’ with pelican). At last, a 

score of 0 is assigned when there is no semantical resemblance with the target word. The 

scores of the shortened version of the BNT will be corrected to BNT scores for interpretation. 

The BNT scores then will be corrected by considering age and level of education. From the 

5th percentile, the score is deviant and there are word-finding problems present.   

Stroop Color-Word Test (Hammes, 1971). The Stroop Color-Word Test (SCWT) is 

used to assess processing speed and cognitive interference in cognitive functioning by color-

word naming. The test can be used with children from the age of 8, adolescents, and adults. It 

consists of 3 cards. Card I has 10 rows with the names of the colors red, yellow, green, and 

blue which are printed in black. Card II has 10 rows with colored rectangles, in the colors red, 

yellow, green, and blue. Both cards are seen as the congruent part of the SCWT. Lastly, card 

III has the names of the colors printed in color, but the printed color is different from the 

name of the color. Card III is seen as the incongruent part of the SCWT. Participants are 

instructed to read the cards as fast and accurately as possible. The time it takes to read the 

cards is registered per card. The raw interference score gets calculated with the formula: The 

time in seconds necessary for card III minus the time in seconds necessary for card II. The 

general speed of processing is best assessed by the word reading score alone, thus evaluating 

card I (Denney & Lynch, 2009).  

WAIS-IV –Digit Span Backwards (Wechsler, 2012). The Digit Span Backwards (DSB) 

is part of the Digit Span which is included in the Wechsler Adult Intelligence Scale IV 

(WAIS-IV). The WAIS-IV can be used with adolescents and adults from the age of 16 to 85. 

It is used to assess working memory capacity (Hilbert et al., 2014). A series of strings of 
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digits are read to the participants who are then asked to repeat the digit span orally in a 

backward sequence. For example, when the researcher says 1 – 7, the participant must repeat 

them backward, so 7 – 1. The DSB consists of 8 items, with 2 strings of digits per item. The 

first 2 items (and thus 4 strings) consist of 2 digits. The number of digits increases in each 

item after the first 2 items. With each item, the number of digits increases with 1. So, the 3rd 

item consists of 3 digits, the 4th item consists of 4 digits, and so on. The test will be 

discontinued when the participant fails both strings of an item. Per string, a score of 0 or 1 is 

given and thus per item, a score of 0, 1, or 2 is given. The maximum raw score is 16 points. 

WAIS-IV – Digit Symbol Substitution Test (Wechsler, 2012). The Digit Symbol 

Substitution Test (DSST) is also included in the WAIS-IV. It is used to assess processing 

speed in a non-verbal manner. The WAIS-IV can be used with adolescents and adults from 

the age of 16 to 85. The DSST is a paper-and-pencil cognitive test that is presented on a 

single sheet of paper. The participant must match symbols to numbers according to the key 

located at the top of the page. The participant copies the symbol into empty spaces below a 

row of numbers (Jaeger, 2018). Instructions are to work as quickly and accurately as possible 

from left to right without skipping empty spaces. The participant gets 120 seconds to fill in 

the sheet, when the 120 are over the researcher says “STOP” and the participant stops filling 

in the sheet. The number of correct symbols within the allowed time, 120 seconds, constitutes 

the score. The drawn symbols do not have to be identical to the key symbol but must be 

distinguishable from the other symbols. The maximum raw score is 135 points.  

Speeded Picture Naming Task. The Speeded Picture Naming Task (SPNT) is 

developed to assess word-finding problems based on processing speed. The task consists of a 

single card with pictures. There are 5 rows with each row having 6 pictures that are depicted 

next to each other. The pictures show for example an accordion, a clown, a kangaroo, and 

more. The pictures were retrieved from the Cognitive Communication Screening (CCS; 

AfasieNet-CCS, 2016). The participants are instructed to name the pictures as quickly and 

accurately as possible from left to right. The intention for the participants is to only use one 

word to name the shown pictures. The participants get 2 minutes to complete the task, this is 

said explicitly by the researcher so the participants will work quickly with time pressure. The 

time it takes for the participant to read the whole card is registered, as well as the number of 

correctly named pictures. If the task takes longer than 4 minutes, it will be discontinued. The 

participants can receive a point per correct answer, which makes a total score of 30. The 

instructions and card of the SPNT are shown in Appendix A in Dutch. 
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Interference Picture Naming Task. The Interference Picture Naming Task (IPNT) is 

developed to assess cognitive interference based on processing speed. The task consists of a 

single card with pictures and superimposed words that are semantically related to the pictures, 

standing in the picture. We chose the objects (the pictures and the superimposed words) 

within semantic categories where there was no overlap between picture and word. There were 

a few categories of pictures (among which “fruit” containing 4 items and “shoes” containing 2 

items). The items occur as both pictures and superimposed words in a picture of the same 

category. The goal of this task is to name the picture, and not the written words, as quickly as 

possible. There are 4 rows with each row having 5 pictures that are depicted next to each 

other. An example of one picture is a strawberry with the word coconut superimposed. The 

participants are instructed to name the pictures as quickly and accurately as possible from left 

to right. The intention for the participants is to only use one word to name the shown pictures. 

The participants get 2 minutes to complete the task, this is said explicitly by the researcher so 

the participants will work quickly with time pressure. The time it takes for the participant to 

read the whole card is registered, as well as the number of correctly named pictures. If the 

task takes longer than 4 minutes, it will be discontinued. The participants can receive a point 

per correct answer, which makes a total score of 20. The instructions and card of the IPNT are 

shown in Appendix B in Dutch. 

 

Procedure 

Before the start of testing, all participants already filled in an online questionnaire with 

questions about their age, sex, level of education, and subjective word-finding problems. 

Subjective word-finding problems were assessed by asking two questions: ‘Do you 

sometimes have trouble finding the right word (for example in a conversation)?’ with the 

follow-up question ‘On a scale of 1 - 10, how often would you say you have trouble finding 

the right word?’. The participants also retrieved a specific information brochure about the 

research as well as an informed consent form prior to the research. Before starting with the 

tests all participants were given the informed consent form to read through once again. When 

the participants signed the informed consent form, consent was given to take part in the 

research. The entire test administration was audio recorded, for the purpose that the researcher 

can listen back to register and score all the answers if needed. Before switching on the 

recorder, the researcher indicated that she would be switching on the recorder.  

Subsequently, the researcher began administering the tests. The sequence in which the 

tests were administered was as follows: (1) the BNT (Roomer et al., 2011), (2) the SCWT 
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(Hammes, 1971), (3) the DSB (Wechsler, 2012), (4) the DSST (Wechsler, 2012), (5) the 

SPNT and (6) the IPNT. This sequence is to avoid or prevent interference with words. For the 

BNT, the SPNT and the IPNT illustrations are shown. To prevent interference with the two 

newly developed tests (i.e., SPNT, and IPNT), it was chosen to administer the BNT first and 

the SPNT and IPNT last. The entire testing session took about 15 – 25 minutes. 

 

Data-analysis 

For the analysis of the data IBM SPSS Statistics 29.0.0 was used (Field, 2018; IBM Corp, 

2022). 

Data transformations. Before analyzing the data, a few data transformations were 

conducted. Firstly, the data of the demographic variables sex, subjective word-finding 

problems, and level of education was transformed. For sex, the participants had the option of 

answering if they identify as male, female, or other. There was also the option ‘I would rather 

not say’. The answer options were transformed into numbers in SPSS, where male = 1, female 

= 2, other = 3, and I would rather not say = 4. The same applies to subjective word-finding 

problems, the answer options yes =1 and no = 2. Furthermore, the level of education was 

coded according to the scale of Verhage, as is shown in table 1 (Feskens, 2010; Schmand et 

al., 2012; Verhage, 1964). In table 1 we also show the highest level of education completed 

by the participants.  

Besides the data transformation of the demographic variables, we also transformed the 

scores of different tests into ratios. This data transformation was conducted for the scores of 

the BNT, the DSB, the DSST, the SPNT, and the IPNT. The transformation of this data 

ensured that all scores were comparable (as all scores had a different maximum score, the 

scores could not be compared before the transformation). To express each score in terms of 

ratio, this transformation was used: “achieved score/maximum score that could be achieved = 

ratio” (e.g., when the achieved SPNT score was 25, 24/30 = .80). In this way we can compare 

the scores on different tests.  
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Table 1 

Level of education according to the scale of Verhage (Feskens, 2010; Schmand et al., 2012; 

Verhage 1964) 

Scale of Verhage Highest Level of Education achieved Number of participants  

1 Primary Education 0 

2 Lower or preparatory vocational 

education 

0 

3 Intermediary general secondary 

education 

1 

4 Senior general secondary education 4 

5 Higher general secondary education 5 

6 Higher professional education 9 

7 University 11 

 

Correlations. As mentioned in the introduction, we will conduct multiple correlations 

between different tests to establish the construct validity of the SPNT and the IPNT. For the 

analysis, we will use Spearman’s correlation. We have decided to use Spearman’s correlation 

because it is a non-parametric statistic with which continuous data following a monotonic 

relationship can be analyzed (Field, 2018; Frost, 2022). In a monotonic relationship, the 

variables tend to move in the same relative direction, but not necessarily at a constant rate.  

Paired-samples t-test. The paired-samples t-test is used to see if the participants scored 

lower on the SPNT than on the BNT. This test is used to compare two means that come from 

conditions consisting of the same or related entities (Field, 2018). This is the case, as we will 

analyze the comparison of two different scores related to one participant. In this analysis, the 

ratios of the BNT and SPNT scores will be used. 

Multiple regression. To analyze the effects of age, sex, and level of education on the 

performance on the SPNT and the IPNT, we will conduct a multiple regression. It is a 

statistical technique that can be used to analyze the relationship between a dependent variable 

and several independent variables (Field, 2018). In the present study, the dependent variables 

will be the SPNT scores and the IPNT scores. The independent variables are age, sex, and 

level of education. With the results of this analysis, we intend to also present a regression 

formula, using the significant demographic factors (age, sex, and level of education), which 

can be used to predict the performance on the SPNT and the IPNT for future use.  
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Results 

Descriptive Statistics 

Table 2 shows the raw mean scores, standard deviations, minimum scores, and maximum 

scores associated with the administered tests.   

 

Table 2 

The raw mean scores, standard deviations, minimum scores, and maximum scores associated 

with the administered tests.  

Tests Mean SD Minimum Maximum 

Boston Naming Test 147.66 7.85 125.90 160.40 

Stroop Color-Word Test (time in seconds) 

Congruent part  

Incongruent part 

 

42.34 

79.56 

 

6.05 

16.11 

 

33.03 

50.36 

 

56.00 

112.11 

Digit Span Backwards 8.97 1.34 6 12 

Digit Symbol Substitution Test 80.67 11.64 52 103 

Speeded Picture Naming Task 

Score 

Time in seconds 

 

28.10 

44.05 

 

1.58 

10.31 

 

24 

27.33 

 

30 

62.00 

Interference Picture Naming Task 

Score 

Time in seconds 

 

19.03 

28.20 

 

0.77 

6.99 

 

17 

19.13 

 

20 

46.80 

 

Correlations 

Convergent validity. Firstly, there was no significant correlation found between the time the 

participants took for the congruent part of the SCWT and the time the participants took for the 

SPNT, rs(29) = .125, p = .512. Secondly, there was also no significant correlation found 

between the scores of the DSST and the scores of the SPNT, rs(29) = .141, p = .456. As for 

the correlation between the time the participants took for the incongruent part of the SCWT 

and the time the participants took for the IPNT, we did find a significant positive correlation, 

rs(29) = .655, p < .001. 

Divergent validity. Firstly, the scores of the BNT and the scores of the SPNT did not 

significantly correlate, rs(29) = .327, p = .078. Furthermore, there was no significant 

correlation found between the scores of the DSB and the scores of the SPNT, rs(29) = .099, p 
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= .601. Lastly, the scores of the DSB and the scores of the IPNT also did not significantly 

correlate, rs(29) = -.044, p = .817. 

 

Paired-samples t-test 

On average, participants scored higher on the SPNT (M = .94, SD = .05) than on the BNT (M 

= .84, SD = .04). This difference of 0.09, 95% CI [.07, .12], was significant, t(29) = 8.550, p < 

.001. 

 

Multiple regression 

SPNT. A multiple regression was used to predict SPNT scores based on age, sex, and level of 

education. These variables do not significantly predict SPNT scores, F(3, 26) = 1.466, p = 

.247, R2 = .145.  

IPNT. A multiple regression was used to predict IPNT scores based on age, sex, and 

level of education. These variables do not significantly predict IPNT scores, F(3, 26) = .700, 

p = .561, R2 = .075.  

These findings do not motivate a regression formula for adjusting for age, sex, and 

level of education.  

 

Discussion  

Among older adults, word-finding problems are reported to be one of the most annoying 

cognitive problems (Burke & Shafto, 2009; Shafto et al., 2017). To assess these mild word-

finding problems among healthy older adults, the Boston Naming Test (BNT) is used in 

clinical practice (Harry & Crowe, 2014; Kaplan et al., 2001). However, lately, the BNT has 

received some criticism, and it has been questioned if these kinds of picture naming tests 

provide a valid and sensitive assessment of (mild) word-finding problems (Harry & Crowe, 

2014; Herbert et al., 2008). One of the criticisms states that the BNT does not hold linguistic 

processing speed into account, a factor which also seems to be related to word-finding 

problems (Conroy et al., 2018; LaBarge et al., 1986; Mooijman et al., 2021; Shao et al., 

2012). The Stroop Color-Word Test (SCWT) does assess processing speed, as well as 

cognitive interference which also can be seen as a relevant dimension in speaking (within 

conversation). The thoughts which enter our minds can all interfere with our speaking 

(Denney & Lynch, 2009; Shao et al., 2013). However, the ecological validity of this test is 

also questioned, as the test has limited answer options (only the colors), whilst the register of 

words in real life is much bigger. Therefore, the present study used a newly developed test 
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that aimed to take all three factors, lexical retrieval, processing speed, and cognitive 

interference into account when assessing word-finding problems. The test consists of two 

tasks: the Speeded Picture Naming task (SPNT) and the Interference Picture Naming task 

(IPNT). For this newly developed test, we intended to measure the construct validity. This 

was done by correlating the newly developed test with tests that measure constructs we aimed 

to measure (convergent validity) and tests that measure constructs we did not aim to measure 

(divergent validity). The tests which we correlated our newly developed test with were the 

SCWT, the Digit Span Backwards (DSB), and the Digit Symbol Substitution Test (DSST). 

Furthermore, we wanted to test the hypothesis that on average the scores on the SPNT will be 

lower than on the BNT because there was an aspect of time pressure within the SPNT. We 

tested this by using a paired-samples t-test analysis. Lastly, we aimed to study the effects of 

age, sex, and level of education on the performance on the SPNT and the IPNT. 

Subsequently, we intended to present a regression formula, if possible, using the significant 

demographic factors age, sex, and level of education. 

Firstly, let us look at convergent validity. In contrast to the expectation, we were not 

able to confirm the hypothesis that the SPNT would measure the construct of lexical retrieval 

based on processing speed. This is derived from the findings that there is no significant 

correlation between the congruent part of the SCWT and the SPNT, as well as between the 

SPNT and the DSST. Furthermore, in line with our expectation, the hypothesis that the IPNT 

and the incongruent part of the SCWT would measure the same construct was confirmed, as 

we did find a significant correlation. Based on the findings mentioned above we can say that 

the comparison made between the latter two tests seems to be clearer than the first two 

comparisons made with the SPNT, as far as we were able to establish with the present sample. 

This distorts the quality of the conclusion for the convergent validity. Thus, we cannot say 

with certainty that it is either low or high. Secondly, we looked at the divergent validity of the 

newly developed test. In line with our expectations, findings suggest that the most prominent 

construct measured by the SPNT, in all likelihood, is not lexical retrieval, given the lack of 

correlation between the BNT and the SPNT. Also, in line with what we expected, findings 

suggest that the SPNT and the IPNT do not measure the same construct as the DSB, as there 

was no significant correlation found. The mentioned findings suggest that our test does have a 

high divergent validity, i.e., the test does not measure constructs we do not want it to measure. 

However, as mentioned, as some tests give clearer comparisons than others, the conclusions 

about the quality of the construct validity could be distorted.  
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The findings on the paired-samples t-test show that the participants score significantly 

lower on the BNT than on the SPNT. Therefore, we were not able to confirm the hypothesis 

that the participants will score significantly lower on the SPNT than on the BNT. The 

assumption that time pressure affects the finding of words could not be confirmed. See below 

for a further discussion on this finding.  

In contrast to our expectations, the three variables age, sex, and level of education do 

not significantly predict the scores of the SPNT and the IPNT. These findings do not as yet 

motivate a regression formula. 

When interpreting the results, it is important to include the experiences we gained in 

practice. Notable was the observation we did when administering the SPNT and the IPNT. 

The instructions were clear: “name the pictures as fast and as accurately as possible”. We 

even added a sentence, where we explicitly said that the participant only had 2 minutes to 

name the picture, so they knew they had to be fast without forgetting to be accurate. When 

observing the participants, we found that almost all of them were more focused on the 

accuracy of the answers than on how fast they had to be. This phenomenon we see happening 

here is the speed-accuracy trade-off (SAT). As humans, we have the ability to trade off speed 

and accuracy against each other (Franks et al., 2003; Perri et al., 2014; Standage et al., 2014). 

When a task favors speed, we are more likely to be fast and less accurate, and when a task 

favors accuracy, we are more likely to be slow and more accurate (Standage et al., 2014). In 

the SPNT and IPNT, however, the instructions were to be fast and accurate. In the case of 

equal importance, people have a choice to lay more importance on speed or accuracy (Van 

Veen et al., 2008). Studies found that there can be a tendency to rather be more accurate than 

to be faster (Bijleveld et al., 2010; Franks et al., 2003). In the present study, we have observed 

that most of the participants found it more important to be accurate, with the SPNT and the 

IPNT, rather than to be fast. As for the SCWT, the instructions were also to be as fast and as 

accurate as possible. However, with this test, we saw that most of the participants tended to be 

very fast. Here, the participants chose to lay more importance on speed than on accuracy. This 

could be because with the SCWT, there was less room for making errors and so they could 

afford to lay more importance on speed (Bocagz et al., 2010). Namely, with the SCWT there 

are four answer options, which are to be repeated multiple times and are also mentioned to the 

participant prior to the start of the test. Whereas with the SPNT the pictures are different 

every time and there are no fixed answer options. The aforementioned can be explanations for 

the result that we did not find a significant correlation between the SPNT and the congruent 

part of the SCWT and for the result that there was no significant correlation between the 
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SPNT and the DSST. Processing speed could not have been measured clearly with the SPNT 

because accuracy seemed to have won the trade-off by the participants. 

The results show that the IPNT and the incongruent part of the SCWT correlate and 

therefore likely measure the same construct. Regarding this result, we would also like to 

mention observations that were made in practice. We hypothesized that the IPNT, like the 

incongruent part of the SCWT, would measure cognitive interference. As the result is 

significant, the first thought would be that this is the case. However, keeping in mind the 

observations we made during test administrations, there is the possibility that the two tasks do 

measure an overlapping construct, but it is not cognitive interference. While observing the 

participants doing the IPNT, we quickly found that the effect we would have liked to see did 

not happen. The thought was that the superimposed words onto the picture would distract the 

participant from naming the picture quickly. However, this did not seem to be the case, the 

participants could name the picture very quickly and they did not get distracted by the 

superimposed word. A few participants even said that the IPNT was not hard at all in 

comparison to the incongruent part of the SCWT, which they found really difficult. The 

participants indicated that the pictures were much bigger than the words and that if they 

wanted to be distracted by the superimposed words, they would have to be more outstanding.   

For these reasons, we do not believe that the IPNT measures cognitive interference like the 

incongruent part of the SCWT and we consider that the significant correlation exists because 

of another measured overlapping construct. Furthermore, concerning this result, we want to 

mention that in the current study, we wanted to achieve the maximum comparability between 

two tasks, which we have done by comparing card III of the SCWT with the IPNT. However, 

ideally, if you want to talk about the “purest form” of cognitive interference, we would have 

had to subtract card II of the SWCT from card III. As it was not possible to subtract the SPNT 

from the IPNT, we made a choice to directly compare card III of the SCWT with the IPNT to 

achieve maximum comparability. We suggest for future research to keep this in mind and 

look for a way to compare the two tasks while obtaining the “purest form” of cognitive 

interference.  

There is a likely explanation for the interesting finding that the scores on the SPNT 

were significantly higher than on the BNT. Firstly, as Devora et al. (2022) state, the BNT 

seems to be outdated. During test administrations, we noticed that naming some pictures (i.e., 

line drawings) proved to be a challenge for most of the participants. For example, the picture 

of the “yoke” or the picture of the “charter” was seldom correctly named. The pictures that 

were used in the SPNT were relatively easier for the participants to name because the pictures 
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are more relevant in the present time. Furthermore, the pictures used in the SPNT were 

colored, whereas the pictures (i.e., line drawings) used in BNT were black and white. Studies 

show that colored pictures are easier for participants to name than black and white pictures 

(Ostergaard & Davidoff, 1985; Reis et al., 2006). These can be explanations for the higher 

scores on the SPNT. Secondly, we hypothesized that the SPNT scores would be lower 

because with the SPNT there would be an added time pressure (Conroy et al., 2018; LaBarge 

et al., 1986; Mooijman et al., 2021). However, as mentioned earlier, the time pressure that 

should have forced the participants to name the picture quickly was traded off for accuracy 

(Bijleveld, et al., 2010; Franks et al., 2003; Van Veen et al., 2008). The participants found the 

accuracy of naming the pictures more important than the speed of naming the pictures, which 

could have led to the rejection of this hypothesis.  

In the current study, we must also acknowledge some limitations. The first limitation 

which is worth acknowledging is the small sample size. The issue with a smaller sample size 

can be the inability to generalize the results to the broader population and the results can also 

be unreliable (Rahman, 2020). Furthermore, all participants were recruited by the researcher 

and most of them belong to the inner circle of the researcher. From this recruitment, a group 

of participants has been formed with specific characteristics, meaning that the variance of the 

sample was restricted. As well as within the small sample size, the results within a restricted 

sample size can also be unreliable and ungeneralizable (Lakes, 2013). Most notable is that 

there is little variability in the level of education. Moreover, a limitation that could also 

explain the results, is that healthy adults were recruited for this study. Perhaps if we recruited 

participants diagnosed with (mild) word-finding problems, we would have seen other results. 

Lastly, a limitation that should be mentioned is the limitation that the researcher did not have 

one suitable setting in which the tests were administered with the participant (Urbina, 2014). 

Most of the testing took place in the comfort of the participant’s home or another comfortable 

place for the participants that they know. This could have caused a lot of distraction for the 

participants, as there were noises and other stimuli that could have been distracting. With test 

administering one of the principles is to have a room for testing that is free of distractions, 

such as noises or interruptions, for the participants to fully attend to their task (Urbina, 2014). 

However, in the case of the present study, there was no suitable testing room available, and 

we had to do it this way. Subsequently, we measured task-unrelated noise, noise that was 

present but meaningless. The task-unrelated noise was not systematic, as a result of which the 

likelihood of measurement errors in every test administration was highly present (Frederix, 

2013; Sijtsma, 2009). Thus, it is a factor that could have contributed to the results we found 
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(Urbina, 2014). Future research will reveal whether other results emerge when these 

limitations are taken into account.  

Following everything that has been discussed above, we see that the newly developed 

tasks, the SPNT and the IPNT, are not yet quite ready to be used in clinical practice. There is 

still certainly some work to be done to ensure the validity of the tasks. However, as this was 

not the goal of this thesis, we have gained insights with which we can further develop the 

tasks. As the results of the current study show, it has proved to be difficult to combine the 

constructs lexical retrieval, processing speed, and cognitive interference in one test. Future 

research will be required to further study which adjustments to the test have to be done to get 

the test to measure lexical retrieval while taking processing speed and cognitive interference 

into account. Suggestions that we have for future developments of the test are (1) to 

emphasize the time pressure aspect more in the SPNT and the IPNT, (2) to review the pictures 

that are used right now in the two tasks, and (3) to find another way for the IPNT to have 

interference, the words that are imposed onto the pictures right now are not enough for an 

interference effect. Furthermore, we think that the test we have developed still does not 

contribute enough to ecological validity. Lexical retrieval is measured by naming pictures, 

which does not assess the word-finding problems that occur in the flow of conversations 

(Herbert et al., 2008). We do think that adding the aspect of time pressure is a step in the right 

direction.  

In conclusion, this study shows that developing a test that wants to assess (mild) word-

finding problems while taking lexical retrieval, processing speed, and cognitive interference 

into account requires effort. Results show that the two newly developed tasks do not entirely 

measure what we want them to measure, so there needs to be an improvement to draw better 

conclusions about the quality of the convergent validity. On the other hand, the two tasks do 

not measure what we do not want them to measure, so the divergent validity seems to be high. 

Future research is necessary to draw a better conclusion about the quality of the construct 

validity. This is a step in the right direction. Nevertheless, we gave a few suggestions for 

further development of the SPNT and the IPNT that are a step in the direction of using the 

tests in clinical practice. In the future, studies must research the relation between lexical 

retrieval, processing speed, and cognitive interference in greater detail. When this is followed 

through, there can be better adjustments for the SPNT and the IPNT to become valid tests to 

use in clinical practice.  
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Appendix 

A. The Speeded Picture Naming Task 

 

Snelle Plaatjes Benoem taak 

Versie 1.0. - 9 sept 2022 

 

Instructie:  

 

U krijgt zo dadelijk foto’s te zien op een kaart. Er staan in totaal 30 foto’s afgebeeld. Nu gaat 

het erom alle foto’s van de hele kaart zo snel en zo nauwkeurig mogelijk te benoemen, van 

links naar rechts. U begint bovenaan, dan werkt u de regel af en gaat daarna door naar de 

regel eronder, weer van links naar rechts, ect. Het is de bedoeling dat u met één woord 

benoemt wat er te zien is op de foto. Zeg alleen het woord dat is afgebeeld. Geef dus geen 

omschrijvingen of toevoegingen bij het woord. Als u bijvoorbeeld een stoel ziet, dan zegt u 

gewoon ‘stoel’. Als u de eerste foto hebt benoemd, ga dan zo snel mogelijk door naar de 

volgende foto op de kaart. Nu gaat het erom zo snel en zo nauwkeurig mogelijk de foto’s te 

benoemen, van links naar rechts, de hele kaart achter elkaar. Begint u maar bovenaan. 

Begrijpt u de opdracht? U heeft in totaal maar 2 minuten de tijd voor deze opdracht, dus het 

is de bedoeling dat u de foto’s zo snel mogelijk benoemd, maar wees hierbij wel accuraat. 

Klaar? Start! 

 

Druk de stopwatch in zodra de patiënt begint met het benoemen, en noteer de tijd die de 

patiënt nodig heeft voor de hele kaart. Geef aan op het score blad of het item correct was of 

fout. Als de taak langer dan 4 minuten duurt, breek dan de taak af.  

 

Score 1 : 

Wordt toegekend wanneer het antwoord tot één van de volgende categorieën behoort: 

 

• Benoeming met het doelwoord zoals aangegeven op het scoreformulier. 

• Benoeming met een correcte variant zoals aangegeven in de tabel verder in de tekst 

(bijv. synoniemen, merknamen, correcte semantische specificaties, meervouden, 

verkleinwoorden, …). 

• Benoeming met een correcte dialectvariant. Deze zijn niet weergegeven in de tabel 

met varianten omdat deze per regio verschillen. De onderzoeker dient zelf – op basis 
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van zijn/haar kennis van het dialect van de persoon - uit te maken of de dialectvariant 

correct het afgebeelde concept weergeeft.  

• Een uiting welke het doelwoord bevat (of een correcte variant). (bijv. spons -> een 

synthetische spons)  

• Verkleinwoorden (bijv. schildpad -> schildpadje) 

• Meervouden (bijv. Radijs -> radijzen en Bloemkool -> bloemkolen) 

• Verbetering van een eerder gemaakte fout  

 

Score 0 : 

Wordt toegekend wanneer het antwoord tot één van de volgende categorieën behoort: 

• Non-antwoord: geen reactie. 

• Hyperoniem (bijv. accordeon -> muziekinstrument) 

• Semantisch verwant woord (bijv. gieter -> emmer) 

• Semantisch neologisme (bijv. blikopener -> opendoenderding) 

• Semantisch onvolledige benoeming (bijv. verrekijker -> kijker) 

• Fonologisch verwant woord (bijv. flamingo -> flimango’s)  

 

De maximumscore voor deze test is 30. 

 

Items: Correct voorbeelden van foute reacties Fout 

1. accordeon 

harmonica, trekzak 

 horloge, mondharmonica, handmonica  

2. clown  feestneus, neus, gezicht  

3. kangoeroe  tijger, wipspringding, skippie, geboorte 

van… 

 

4. ton 

(wijn-, water- regen-, of bier-) 

vat, (wijn-, waterregen- of bier-) 

ton 

 regen, fototoestel  

5. verrekijker  kijker, ver…  

6. haardroger 

(haar)föhn 

 tondeuse  

7. spons  kaas, stuk brood, stokbrood  
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8. (planten-, broei- of 

kweek)kas 

serre 

 tak, broeikast, , glazen dak kas, 

bouw, kat, schuur 

 

9. bloemkool  bes, kool  

10. neushoorn 

rhinoceros 

 nijlpaard, olifant  

11. zonnebloem  bloem, zonne…, zonnepit  

12. struisvogel  kat  

13. witlof  banaan, komkommer  

14. blikopener  opener, pottenopener, chocolade reep, 

bloemkool, punaises,      prikkenopen, tang 

 

15. pinguïn  Een dinge, pelikaan  

16. deegroller 

deegrol 

 dag…, roller, rollerdeeg  

17. cocktail- prikkers 

tandenstokers 

 prikkers, satéstokjes, ton, stokjes, stokers, 

prikkertje, pennetjes voor worstjes, 

geurstokjes 

 

18. caravan    

19. schildpad  slak  

20. bloempot  pot, kom, een ton met stokjes  

21. kiwi 

zespri 

 peer, kiwiet,  

22. gieter 

sproeier, watergieter, 

plantengieter 

 bloemgieter, gitaar, regenton, vegieter, 

kannetje 

 

23. radijs  aardbei, die rode  

24. kruiwagen  kruikar.  

25. flamingo  struisvogel, vogels, pinguïn.  

26. slee 

slede, ar 

   

27. giraffe  zebra, luipaard, lange nek, ijsbaan  

28. tank 

oorlogstank, legertank 

 van de militaire dienst, militair voertuig  met 

kan erop, tankauto, wagen, tankwagen 
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29. punaise 

punaises 

 paperclip, stekers  

30. ketting  paperclip, juwelen, halsketting, schakeltjes  

    

 

Tijd in seconden: 

 

Totale score:  
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B. The Interference Picture Naming Task 

 

Interferentie Plaatjes Benoem taak    

Versie 1.0. - 14 okt 2022 

 

Instructie:  

 

U krijgt zo dadelijk plaatjes te zien op een kaart. Er staan in totaal 20 plaatjes afgebeeld. Op 

elk plaatje staat een woord geschreven. Het is de bedoeling dat u NIET het woord leest, maar 

het plaatje benoemt dat is afgebeeld. Het is de bedoeling dat u met één woord benoemt wat er 

te zien is op het plaatje. Geef dus geen omschrijvingen of toevoegingen bij het plaatje. Als u 

bijvoorbeeld een plaatje van een stoel ziet, dan zegt u gewoon ‘stoel’. Als u het eerste plaatje 

hebt benoemd, ga dan zo snel mogelijk naar het volgende plaatje op het blad. U begint 

bovenaan, dan werkt u de regel af en gaat daarna door naar de regel eronder, weer van links 

naar rechts, ect. Nu gaat het erom zo snel en zo nauwkeurig mogelijk de plaatjes te 

benoemen, van links naar rechts, de hele kaart achter elkaar. Begint u maar bovenaan. 

Begrijpt u de opdracht? U heeft in totaal maar 2 minuten de tijd voor deze opdracht, dus het 

is de bedoeling dat u de plaatjes zo snel mogelijk benoemd, maar wees hierbij wel accuraat. 

Klaar? Start! 

 

Druk de stopwatch in zodra de patiënt begint met lezen en noteer de tijd die de patiënt nodig 

heeft voor de hele kaart. Noteer de reacties van de persoon indien deze afwijken van het 

doelwoord uit de eerste kolom. Als de taak langer dan 4 minuten duurt, breek dan de taak af. 

 

Score 1 : 

Wordt toegekend wanneer het antwoord tot één van de volgende categorieën behoort: 

• Benoeming met het doelwoord zoals aangegeven op het scoreformulier. 

• Benoeming met een correcte dialectvariant. Deze zijn niet weergegeven in de tabel 

met varianten omdat deze per regio verschillen. De onderzoeker dient zelf – op basis 

van zijn/haar kennis van het dialect van de persoon - uit te maken of de dialectvariant 

correct het afgebeelde concept weergeeft.  

• Een uiting welke het doelwoord bevat (of een correcte variant). (bijv. spons -> een 

synthetische spons)  

• Verkleinwoorden (bijv. schaap -> schaapje) 
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• Meervouden (bijv. peer -> peren) 

 

Score 0 : 

Wordt toegekend wanneer het antwoord tot één van de volgende categorieën behoort: 

• Non-antwoord: geen reactie. 

• Interferentie: het geschreven woord 

• Hyperoniem (bijv. zebra -> dier) 

• Semantisch verwant woord (bijv. gum -> potlood) 

• Semantisch neologisme (bijv. paperclip -> aanelkaarvastmaker) 

• Semantisch onvolledige benoeming (bijv. prikbord -> prikker) 

• Fonologisch verwant woord (bijv. flamingo -> flimango’s)  

 

De maximumscore voor deze test is 20. 

 

Items: Correct voorbeelden van foute reacties Fout 

1. klomp  sandaal, schoen, slof, hout  

2. trampoline  schommel, spring(mat), springkussen, 

veren, onderzetter, oven draai schaal, 

 

3. aardbei 

zomerkoninkje, errebeesie 

 kokosnoot, framboos, vrucht, fruit, bes  

4. drumstel 

drumtoestel 

 tambourijn, trommel(s), (muziek)instrument   

5. zebra  schaap, paard, ezel, (hoef)dier, Streepje  

6. ananas  peer, (tropische) vrucht, palmboom  

7. dolfijn 

tuimelaar 

 pauw, haai, vin, vis, Flipper  

8. schommel  trampoline, speeltoestel, glijbaan, 

heen-en-weer-gaan-ding  

 

9. prikbord 

bord 

 nietjes, punaise, hout, plank  

10. vlieger 

kite 

 step, zwever, slinger,  

11. schaap  dolfijn, geit, lama, bok, dier, wol  



 31 

ooi, ram 

12. kokosnoot  ananas, (tropische) vrucht, bal, broodje  

13. gum  prikbord, wiser, huis  

14. step  vlieger, fiets,   

15. tamboerijn 

tambourine; beltrom 

 drumstel, mandoline, trommel, bellen, 

(hand)trom, schellenkrans, (slag)instrument 

 

16. paperclip  gum, speld, papier-bij-elkaar-houder, 

schuiftrompet, ijzerdraad 

 

17. sandaal  klomp, schoen, slof, slipper, flipflop  

18. peer  aardbei, appel, fruit, vrucht  

19. nietjes  paperclip, bakje, schuif, la  

20. pauw  zebra, vogel, kip, kalkoen  

 

 

Tijd in seconden: 

 

Totale score:  
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