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 Down syndrome (DS) is a genetic condition, caused by trisomy of chromosome 21, that affects 

over 200,000 individuals in the United States (de Graaf et al., 2016; Presson et al., 2013). This condition 

is associated with the presence of characteristic physical traits (e.g., distinct facial features, short stature, 

and hypotonia), as well as observable patterns of strengths and weaknesses in cognitive function. 

Individuals with DS typically present with intellectual disability (ID), with the majority falling in the 

mild to moderate range (Contestabile et al., 2017). ID is characterized by significant limitations in both 

general mental abilities (e.g., reasoning, abstract thinking, problem-solving, and judgement) and 

adaptive behavior (American Psychiatric Association [APA], 2013). Adaptive behavior refers to the 

everyday conceptual, social, and practical skills necessary for independent living in community settings 

(Tasse et al., 2016). Adults with ID secondary to DS often present with an adaptive behavior profile that 

includes relative strengths in socialization skills along with relative difficulties in financial management, 

cooking, community mobility, time use, functional academics, and shopping skills (Matthews et al., 

2018; Tomaszewski et al., 2018).  

 It is believed that the aforementioned adaptive behavior deficits are associated with differences 

in functional brain connectivity patterns (Pujol et al., 2015). Specifically, functional magnetic resonance 

imaging (fMRI) studies of adults with DS have demonstrated significant volume reduction in the frontal 

lobes and anterior cingulate cortex, both of which are implicated in metacognitive ability (Fleming & 

Dolan, 2012). Metacognition is a complex cognitive process that is frequently referred to as “thinking 

about thinking” (Rhodes, 2019, p. 168). It involves the ability to be aware of, monitor, and control one’s 

own performance (Norman et al., 2019). Impaired metacognition is associated with reduced 

independence and can lead to difficulty performing higher-level instrumental activities of daily living 

(IADL), such as meal preparation, financial management, community mobility, and shopping (Lamash, 

2018). Shopping in particular is a critical IADL skill for this population, as it promotes autonomy, social 

inclusion, and community participation (Wilton et al., 2018). Without the ability to be an autonomous 

consumer, adults with ID cannot exert independence in decision-making regarding seemingly simple but 

highly meaningful choices, such as what to eat and wear.  

 A review of occupational therapy literature revealed no empirical studies investigating the 

effectiveness of interventions designed to improve shopping skills in adults with ID secondary to DS. 

However, the search did yield three occupational therapy studies examining shopping interventions for 

other clinical populations, including adults with schizophrenia (Kim et al., 2020), adolescents with 

autism spectrum disorder (Lamash & Josman, 2019), and children with learning disabilities 

(Karunakaran et al., 2018). All of the identified studies, regardless of the clinical population targeted, 

investigated the use of metacognitive strategy-training either in isolation or in combination with another 

targeted shopping intervention. Metacognitive strategy-training is an intervention that aims to improve 

occupational performance by explicitly teaching clients to use processing strategies (Giles, 2018; Katz et 

al., 2011). Processing strategies are used to organize incoming information for more efficient processing 

(Toglia, 2011). Examples of common processing strategies include the use of external aids (e.g., graphic 

organizers, smart phone apps, and visual cuing cards), as well as internal strategies, such as 

visualization, self-questioning, and verbalization of task steps.  

In a two-group controlled design, Lamash and Josman (2019) compared the effectiveness of a 

combined metacognitive strategy-training and virtual shopping practice intervention with traditional 

occupational therapy intervention methods to improve shopping performance in 56 adolescents with 

ASD 11 to 19 years of age. Intervention group participants received metacognitive strategy-training, 
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which incorporated group discussions about executive function components, identification of potential 

metacognitive strategies for shopping, and implementation of strategies during a virtual-reality shopping 

task. The participants in the control group received traditional occupational therapy services consisting 

of systematic shopping skill instruction using role playing, simulations, and visual aids. The results 

indicated that, compared to the control group, the participants in the intervention group experienced 

significant improvements in accuracy, efficiency, and strategy usage during performance of a shopping 

task.  

Another study, using a two-group pretest-posttest design, compared the effectiveness of a 

performance-based, metacognitive strategy-training intervention known as the CO-OP approach 

(Polatajko & Mandich, 2004) with money handling skills training to improve shopping performance in 

31 youth with learning disabilities 10 to14 years of age (Karunakaran et al., 2018). The participants 

receiving CO-OP were taught to apply self-generated strategies during shopping tasks, while those 

receiving money handling skills training were taught traditional money management techniques. 

Although both interventions resulted in improved shopping skills, the participants assigned to the CO-

OP group experienced significantly higher improvements compared to those who received training in 

money handling skills. 

In the third study, Kim et al. (2020) used a nonequivalent control group pretest-posttest design to 

investigate the effects of a grocery shopping intervention on executive function and IADL performance 

(e.g., shopping, financial management, meal preparation, medication management) in 20 adults with 

schizophrenia. They found that the participants who received the grocery shopping intervention, which 

consisted of practicing shopping strategies during real-life grocery shopping tasks, showed significantly 

greater improvements across both outcomes compared to the waitlist control group.  

While promising, the findings of the aforementioned studies cannot be generalized to adults with 

ID because study participants possessed average to above-average intelligence. Despite some similarities 

with the clinical populations included in the previously noted studies, adults with ID experience global 

limitations in intellectual functioning beyond executive dysfunction resulting in impaired use of 

functional literacy, mathematics, language, self-determination, and social and practical skills (APA, 

2013). There is an unmet need to examine the effectiveness of metacognitive strategy-training 

interventions designed to improve shopping skills in adults with ID that can target their specific 

cognition needs. 

 Outside of the occupational therapy literature, the majority of intervention studies aimed at 

improving shopping skills in adults with ID emerged from the field of education (Bouck et al., 2013; 

Bouck et al., 2017; Burckley et al., 2015; Gil et al., 2019). Unlike the metacognitive strategy-training 

interventions described in the occupational therapy literature, the interventions reported in the education 

studies primarily used technology-based prompting systems, which provided users with picture, video, 

or audio prompts at each step of a task to support skill acquisition. These prompting systems were often 

used in combination with the system of least prompts (Wolery et al., 1992), a progressive cueing system 

that presents cues in a hierarchical manner (i.e., least to most specific) until an appropriate response is 

produced. While these interventions have been successful, they generally do not result in transfer of 

learning because self-monitoring skills are not explicitly targeted (Miller & Taber-Doughty, 2014; 

Reeve & Brown, 1985). Self-monitoring skills enable one to evaluate one’s own performance and detect 

errors while engaging in a task (Goupil & Kouider, 2019; Toglia, 2011). 
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Moreover, because training conditions must remain invariant, response prompting interventions 

do not address the ability to manage novelty and perform complex tasks in unpredictable environments, 

such as grocery shopping in a busy supermarket (Gick & Holyoak, 1987; Giles, 2018). To effectively 

target performance of such tasks, interventions should use an alternative approach that promotes 

generalization and transfer of learned skills by facilitating the development of self-monitoring skills. 

One such approach is metacognitive strategy-training. 

Toglia’s (2011) Dynamic Interactional Model (DIM) is a widely known occupational therapy 

practice approach that uses metacognitive strategy-training. In the DIM, cognition is viewed as a product 

of the dynamic interaction between the person, activity, and environment. Therefore, a primary postulate 

of the DIM is that functional change can be facilitated by enhancing the client’s self-awareness and use 

of metacognitive strategies. Developed as an extension of the DIM, the multicontext approach promotes 

generalization and transfer by providing clients with opportunities to practice self-monitoring skills, 

strategy generation, and application of strategies across a variety of meaningful activities and 

environments. Although the multicontext approach was initially developed for adults with traumatic 

brain injury, it has recently been applied to other populations, including adults with schizophrenia 

(Kaizerman-Dinerman et al., 2018; Kaizerman-Dinerman et al., 2019) and adolescents with attention 

deficit hyperactivity disorder (Levanon-Erez et al., 2019). However, the principles of the multicontext 

approach have not yet been used to improve shopping performance in adults with ID secondary to DS. 

 The purpose of this study was to examine the effectiveness of a metacognitive strategy-training 

intervention to improve shopping performance in adults with ID secondary to DS. The researchers 

queried whether an 8-week metacognitive strategy-training intervention provided in a community-based 

setting could increase observable shopping skills in adults with ID secondary to DS. 

Method 

Research Design 

 A single subject ABA design was employed in which A represented a 2-week baseline data 

collection phase, B represented an 8-week intervention data collection phase, and C represented a 2-

week data collection phase at a 1-month follow-up probe. The study was approved by Columbia 

University’s Institutional Review Board and the program director of a day facility for individuals with 

developmental disabilities. The study was registered with ClinicalTrials.gov (NCT04020302), and all of 

the participants and their parents provided informed written consent. 

Participants 

 Adults with ID secondary to DS were recruited from a convenience sample of participants 

attending a day facility for individuals with developmental disabilities. The participants were included in 

the study if they were 18 to 65 years of age, possessed a diagnosis of ID secondary to DS, spoke 

English, and were granted parental permission. The participants were excluded if they possessed a 

severe behavioral disorder that would prevent cooperation with the study protocol. Parents of interested 

participants determined whether their adult children had difficulty with shopping skills based on a brief 

phone interview with the first author. 

Outcome Measures 

The participants were observed as they composed a three-item shopping list based on a selected 

recipe and available food stocks and then as they shopped for identified items at a local grocery store. A 

recording sheet developed by the authors was used to measure the time, frequency, and/or level of 

assistance required by the participants to demonstrate six targeted shopping skills (see Appendix). In 
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addition, qualitative observations of performance (e.g., the order in which items were found, whether or 

not the participant asked for assistance, and visual scanning approach) were recorded in a designated 

section on the recording sheet.  

Throughout the observations, a stopwatch was used to measure the amount of time required for 

the participants to compose a shopping list, locate correct items on the shopping list, compare prices to 

select the lowest price, and purchase groceries with sufficient funds. Scores were recorded in min, with 

lower scores indicating faster speed of task completion.  

Frequency scores were calculated by tallying the number of instances the participants were 

observed to use the store aisle signage to locate needed items without cues. Frequency scores ranged 

from 0 to 3 to reflect the number of items on the shopping list. A score of 0 indicated that the participant 

did not use store aisle signage to locate any items on the shopping list, while a score of 3 indicated that 

the participant used store aisle signage to locate all listed items. 

Lastly, a 5-point ordinal scale was used to measure the level of assistance required by the 

participants to perform the following shopping skills: composing a shopping list, retrieving a shopping 

cart, locating correct items on the shopping list, comparing prices to select the lowest price, and 

purchasing groceries with sufficient funds. Total scores for each shopping skill ranged from 1 to 5, with 

a score of 5 indicating greater independence. The following criteria were used to determine level of 

assistance: 

 Full assistance: The therapist completes the task for the participant in its entirety 

 Partial assistance: The participant performs part, but not all, of the task 

 Direct cueing: The therapist provides specific instructions or feedback about performance 

 Indirect cueing: The therapist provides general information regarding performance, without 

explicitly stating what is to be done 

 Independent: The participant performs the task completely, without cueing or assistance 

Intervention 

 Intervention was provided once per week for 8 weeks. The intervention format alternated 

between individual and group sessions, such that the first week of intervention was provided in a group 

format, the second week was provided in an individual format, and so forth. Each session was 90 min 

and consisted of awareness training, facilitation of strategy generation, facilitation of error detection, 

reinforcement of self-monitoring techniques, and opportunities for the participants to practice self-

monitoring techniques. The sessions were modelled after Toglia’s (2011) multicontext approach and 

were structured into three phases: preshopping, shopping, and postshopping. In addition, the sessions 

included shopping activities of similar complexity with graded task progression to promote 

generalization of shopping skills and strategies. 

Preshopping Phase  

During the 15-min preshopping phase, the participants met the interventionist at the day facility 

and were provided with a recipe. The participants were then asked to create a shopping list based on the 

recipe and available food stocks. To facilitate strategy generation, the interventionist provided the 

participants with cues in order from general to specific (e.g., “Can you think of any strategies that will 

help you make the shopping list? How will you know what you need to buy? Do you think we have 

cheese? Where can you look to find cheese? Should you check in the refrigerator or the pantry?”). After 

the shopping list was finalized, the interventionist employed guided anticipation techniques to help the 

participants predict their shopping performance and potential performance challenges. For example, the 
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participants were asked to predict total cost, item location, and time needed to locate all listed items. 

Next, the interventionist facilitated generation of strategies to apply during the shopping activity by 

providing the participants with cues in order from general to specific (e.g., “Can you think of any 

strategies that will help you during the shopping activity? Is there anything you can do or use that would 

help you find the items on the list? Is there anything you can do or use to help you find the cheapest 

prices?”). When the participants demonstrated difficulty identifying appropriate strategies, the 

interventionist provided strategy suggestions, such as asking store employees for assistance, using a 

number line to compare prices, rearranging items on the list into smaller categories, and using a 

systematic left to right visual scanning approach when searching for shelved items. 

Shopping Phase  

The shopping phase of each session was held at a local grocery store for 45 min. Halfway 

through the shopping activity, the interventionist used mediation techniques to encourage self-

monitoring of performance (e.g., “Let’s pause and check how you’re doing. How are you doing with 

time? What else do you need to do or find before you are done? Are the strategies helping?”). The 

interventionist did not otherwise assist the participants unless they explicitly requested assistance or a 

safety concern existed. However, the participants were provided with positive reinforcement when they 

spontaneously used appropriate strategies. 

Postshopping Phase  

After the shopping activity, the participants reconvened at the day facility for the final 30 min of 

the session. The participants were encouraged to identify and discuss any challenges that were 

encountered while shopping. In addition, the participants were asked to compare the actual total cost, 

location of items, and length of time required to locate items with predictions made during the 

preshopping phase. To promote generalization and transfer of learning, the interventionist guided the 

participants to identify how strategies used during the activity could be applied to other situations and/or 

contexts and to make connections between shopping performance and strategies used during previous 

sessions. Lastly, the participants were instructed to prepare the selected recipe, clean the kitchen area, 

and store leftover groceries appropriately. 

Interventionist  

The intervention was administered by the first author, an occupational therapist with expertise in 

intellectual and developmental disabilities. The interventionist was not blinded to study purpose.  

Data Collection 

 Data collection was performed by the interventionist (the first author) because of limited 

resources. She was not blinded to the participants’ intervention performance or study purpose. 

Baseline  

The first author used the recording sheet to collect baseline data regarding the time, frequency, 

and level of assistance required by the participants to demonstrate targeted shopping skills. The 

participants were observed during four 25-min sessions over the course of 2 weeks (i.e., study weeks 1 

and 2). Observations occurred at four different grocery stores, each located within five miles of the day 

facility.  

Intervention  

Data were collected during individual intervention sessions, which occurred every other week 

(i.e., study weeks 4, 6, 8, and 10). The first author completed the recording sheet to assess the time, 
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frequency, and level of assistance required by the participants to demonstrate targeted shopping skills. 

Observations occurred at the same four locations used for baseline data collection to ensure consistency. 

1-Month Probe  

The first author collected probe data 1 month after intervention end. Data were collected over a 

span of 2 weeks (i.e., study weeks 15 and 16). The recording sheet was used to measure the time, 

frequency, and level of assistance required by the participants to demonstrate targeted shopping skills 

during four 25-min observations. The observations occurred at the same four locations as baseline and 

intervention data collection. 

Data Analysis 

 Analysis consisted of two separate methods commonly used in single subject design: (a) visual 

inspection of graphed data to determine whether changes occurred in targeted skills with regard to level 

of assistance, time, and frequency (Kazdin, 2011; Kennedy, 2005); and (b) analysis of variance 

(ANOVA) with post hoc testing to determine whether the participants experienced statistically 

significant changes in performance from baseline to 1-month follow-up probe (Portney & Watkins, 

2015). A Friedman’s ANOVA with Wilcoxon signed rank post hoc tests were selected to discern 

statistical significance between study phases, since data were nonparametric, not normally distributed, 

and derived from a small sample. Data analysis was performed using SPSS version 26 and statistical 

significance was set at p < .025 to account for a small sample size with multiple data observation points. 

Results 

 Six participants enrolled in and completed the study. The participants were largely female (n = 4, 

66.66%; male n = 2, 33.33%), White (n = 4, 66.66%; Hispanic/Latino n = 1, 16.66%; mixed race n = 1, 

16.66%), and ranged from 21 to 34 years of age (M = 27.16, SD = 5.26). Five (83.33%) of the 

participants had a diagnosis of moderate ID and one (16.66%) was diagnosed with mild ID. Five 

(83.33%) of the participants completed high school, while one (16.66%) completed some college. Four 

(66.66%) of the participants were unemployed at the time of the study and two (33.33%) were employed 

part-time. All of the participants were living at home with their parents during the study. 

Level of Assistance 

 A Friedman’s ANOVA found that, as a group, the participants demonstrated statistically 

significant improvements in the level of assistance needed to complete shopping tasks (x2 = 207.08, p < 

.000). Post hoc testing using a Wilcoxon signed rank test revealed that statistically significant 

improvements, with moderate to large effect sizes, occurred from baseline to intervention (Z = -9.37, p < 

.000, d = -1.69), baseline to 1-month probe (Z = -9.39, p < .000, d = -2.44), and intervention to 1-month 

probe (Z = -6.58, p < .000, d = -0.64). These findings indicate that participant gains occurred throughout 

all data collection phases, with the largest improvements observed from baseline to 1-month probe (see 

Table 1 and Figure 1). The group results mirrored those calculated for individual participant 

performance (see Table 2 and Figure 2). 

 

Table 1 

Participant Mean Group Scores 

 Baseline Intervention 1-Month Probe 

Level of Assistance M = 2.81, SD = .97 M = 4.30, SD = .78 M = 4.73, SD = .54 

Time (min) M = 6.25, SD = 5.05 M = 3.39, SD = 2.96 M = 2.52, SD = 2.67 

Frequency  M = .58, SD = 1.13 M = 2.62, SD = .64 M = 2.79, SD = .41 
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Figure 1 

Participant Mean Group Scores  

 
 

Table 2 

Individual Participant Scores 
 

Baseline Intervention 

1-Month 

Probe 

Friedman’s 

ANOVA Wilcoxon Signed Rank 

Participant 1      

Level of Assistance  M = 2.95  

SD = 1.05 

M = 4.35      

SD = .74 

M = 4.80 

SD = .41 

x2 = 31.60, 

p < .000  

 

Baseline & Intervention:  

Z = -3.71, p < .000, d = -1.54 

Baseline & 1-Month Probe:  

Z = -3.78, p < .000, d = -1.54 

Intervention & 1-Month Probe:  

Z = -3.00, p < .003, d = -0.75 

Time (min) M = 5.73  

SD = 4.24 

M = 3.19  

SD = 2.90 

M = 3.00     

SD = 3.01 

x2 = 25.12,  

p < .000 

Baseline & Intervention:  

Z = -3.51, p < .000, d = 0.70 

Baseline & 1-Month Probe: 

Z = -3.51, p < .000, d = 0.743 

Intervention & 1-Month Probe: 

Z = 2.09, p < .036, d = 0.70 

Frequency M = .25  

SD = .50 

M = 2.75  

SD = .50 

M = 3.00  

SD = .00 
* * 

Participant 2      

Level of Assistance M = 3.3 

SD = .92 

M = 4.60      

SD = .50 

M = 4.90 

SD = .30 
x2 = 33.60,  

p < .000 

Baseline & Intervention:  

Z = -3.83, p < .000, d = -1.75 

Baseline & 1-Month Probe: 

Z = -3.78, p < .000, d = -2.33 

Intervention & 1-Month Probe:  

Z = -2.44, p < .014, d = -0.72 

Time (min) M = 6.82  

SD = 5.40 

M = 1.57      

SD = .89 

M = 2.57      

SD = 2.64 

x2 = 24.12,  

p < .000 

Baseline & Intervention:  

Z = -3.51, p < .000, d = 1.35 

Baseline & 1-Month Probe:  

Z = -3.51, p < .000, d = 1.00 

Intervention & 1-Month Probe:  

Z = -.72, p < .469, d = -0.50 

Frequency M = .25    

SD = .50 

M = 3.00      

SD = .00 

M = 3.0  

SD = .00 
* * 

0

1

2

3

4

5

6

7

Baseline Intervention 1-Month Probe

Level of Assistance Time (min)

Frequency
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Participant 3      

Level of Assistance M = 2.95  

SD = .60 

M = 4.40      

SD = .68 

M = 5.00      SD 

= .00 

x2 = 37.14,  

p < .000 

 

Baseline & Intervention:  

Z = -4.04, p < .000, d = -2.26 

Baseline & 1-Month Probe:  

Z = -4.05, p < .000, d = -4.05 

Intervention & 1-Month Probe:  

Z = -2.97, p < .003, d = 1.05 

Time (min) M = 6.47  

SD = 5.88 

M = 3.25      

SD = 3.40 

M = 2.34      SD 

= 3.28 
x2 = 27.12,  

p < .000 

Baseline & Intervention:  

Z = -3.51, p < .000, d = 0.67 

Baseline & 1-Month Probe:  

Z = -3.51, p < .000, d = 0.86 

Intervention & 1-Month Probe:  

Z = -3.05, p < .002, d = 0.27 

Frequency M = 3.00 SD 

= .00 

M = 3.00  

SD = .00 

M = 3.00  

SD = .00 
* * 

Participant 4      
Level of Assistance M = 3.15  

SD = .81 

M = 4.65      

SD = .58 

M = 5.00      SD 

= .00 

x2 = 34.48,  

p < .000 

Baseline & Intervention:  

Z = -3.80, p < .000, d = -2.12 

Baseline & 1-Month Probe:  

Z = -3.90, p < .000, d = -3.22 

Intervention & 1-Month Probe:  

Z = -2.33, p < .020, d = -0.85 

Time (min) M = 5.53  

SD = 5.00 

M = 2.64      

SD = 2.64 

M = 2.44      SD 

= 2.71 

x2 = 25.12,  

p < .000 

Baseline & Intervention:  

Z = -3.51, p < .000, d = 0.72 

Baseline & 1-Month Probe:  

Z = -3.51, p < .000, d = 0.76 

Intervention & 1-Month Probe:  

Z = -1.73, p < .083, d = 0.74 

Frequency M = .00    

SD = .00 

M = 2.75      

SD = .50 

M = 3.00      SD 

= 3.00 
* * 

Participant 5      

Level of Assistance M = 2.00  

SD = .97 

M = 3.70      

SD = .97 

M = 4.1  

SD = .71 

x2 = 37.17,  

p < .000 
Baseline & Intervention:  

Z = -4.00, p < .000, d = -1.75 

Baseline & 1-Month Probe:  

Z = -4.03, p < .000, d = -2.47 

Intervention & 1-Month Probe: Z = -

2.82, p < .005, d = -0.47 

Time (min) M = 6.34  

SD = 4.83 

M = 3.54       

SD = 3.03 

M = 3.16      SD 

= 2.93 

x2 = 25.12,  

p < .000 

Baseline & Intervention:  

Z = -3.51, p < .000, d = 0.69 

Baseline & 1-Month Probe:  

Z = -3.51, p < .000, d = 0.79 

Intervention & 1-Month Probe:  

Z = -1.99, p < .046, d = 0.12 

Frequency M = .00    

SD = .00 

M = 1.75      

SD = .95 

M = 2.25      SD 

= .50 
* * 

 

Participant 6      
Level of Assistance M = 2.55  

SD = .88 

M = 4.15      

SD = .81 

M = 4.60      SD 

= .68 

x2 = 33.47,  

p < .000 

Baseline & Intervention:  

Z = -3.78, p < .000, d = -1.89 

Baseline & 1-Month Probe:  

Z = -3.79, p < .000, d = -2.60 

Intervention & 1-Month Probe:  

Z = -2.46, p < .014, d = -0.60 

Time (min) M = 6.61  

SD = 5.49 

M = 3.25      

SD = 2.93 

M = 2.76      SD 

= 2.58 

x2 = 25.12,  

p < .000 

Baseline & Intervention:  

Z = -3.51, p < .000, d = 0.76 

Baseline & 1-Month Probe:  

Z = -3.51, p < .000, d = 0.89 

Intervention & 1-Month Probe:  

Z = -1.99, p < .046, d = 0.17 

Frequency M = .00    

SD = .00 

M = 2.50      

SD = .57 

M = 2.75      SD 

= .50 
* * 

*Note. Individual participant analysis of frequency data was not performed because of the small number of observation points. 
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Figure 2 

Participant Individual Mean Scores 

 

 

 
 

Time 

 A Friedman’s ANOVA found that, as a group, the participants demonstrated statistically 

significant reductions in time needed to complete shopping tasks (x2 = 144.25, p < .000). Post hoc 

testing using a Wilcoxon signed rank test revealed that statistically significant improvements, with small 

to large effect sizes, occurred from baseline to intervention (Z = -7.37, p < .000, d = 0.69), baseline to 1-
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month probe (Z = -8.50, p < .000, d = 0.92), and intervention to 1-month probe (Z = -5.82, p < .000, d = 

-0.30). These findings indicate that reduction in time needed to complete shopping tasks occurred 

throughout all data collection phases, with the largest improvements observed from baseline to 1-month 

probe (see Table 1 and Figure 1). The results calculated for individual participant performance were 

similar to those calculated for the entire group (see Table 2 and Figure 2). 

Frequency 

 As a group, the participants experienced a statistically significant improvement in the frequency 

with which they used store aisle signage to locate needed items (x2 = 38.00, p < .000). Post hoc testing 

using a Wilcoxon signed rank test revealed that statistically significant improvements, with small to 

large effect sizes, occurred from baseline to intervention (Z = -4.01, p < .000, d = -2.22), baseline to 1-

month probe (Z = -4.07, p < .000, d = -2.60), and intervention to 1-month probe (Z = -2.00, p < .046, d = 

-0.31). These findings indicate that, as a group, the participants made improvements throughout all data 

collection phases, with the largest gains observed from baseline to 1-month probe (see Table 1 and 

Figure 1). Frequency data were calculated only for group scores because the nine observation data points 

collected to measure the individual participants’ frequency performance could have resulted in a Type II 

error if analyzed alone. 

Discussion 

This study sought to investigate the effectiveness of an 8-week metacognitive strategy-training 

intervention to improve shopping performance in adults with ID secondary to DS. Data analysis 

revealed that all six participants experienced statistically significant improvements in time, frequency, 

and level of assistance required to demonstrate six targeted shopping skills observed in the community. 

Notably, the largest improvements occurred from baseline to 1-month probe, indicating that the 

participants continued to make gains 1 month after intervention end. 

Several intervention elements likely influenced the results of this study. For example, the focus 

on shopping may have been highly motivating for the participants because it is an adult role that 

promotes both self-determination and autonomy (Wilton et al., 2018). In addition, the use of a group 

format every other week likely enhanced the participants’ learning because socially oriented learning 

tends to be more successful for individuals with ID secondary to DS (Grieco et al., 2015). By 

complementing group sessions with individual sessions, the interventionist was also able to provide one-

to-one customized intervention based on each participant’s learning needs.  

Another key element of the intervention that may have contributed to the improvements seen in 

the participants’ shopping performance was the use of a metacognitive strategy-training approach. 

Specifically, reductions in time required to demonstrate targeted shopping skills likely resulted from the 

participants’ increased use of metacognitive strategies. At baseline, the participants were observed to be 

inefficient during shopping performance (e.g., searched for items in inappropriate areas, missed items 

because of haphazard visual scanning approach, and located items in the order they were listed). The 

application of strategies, such as using store aisle signage to locate items, visually scanning from left to 

right, and grouping items by store location, allowed the participants to optimize their use of time while 

shopping (Brown et al., 2009; Toglia, 2011).  

The participant gains may have been maintained 1 month after intervention end because of the 

emphasis on self-generated strategies since self-generated strategies are more likely to be remembered 

than strategies provided by others (Goverover et al., 2010; Toglia, 2011). In addition, the maintenance of 

significant improvements at 1-month probe suggests that the length of the intervention was sufficient. It 
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is, however, possible that a greater number of intervention sessions could have resulted in greater 

improvements; it also was not determined whether the participants’ gains were lasting beyond 1-month 

probe. 

Limitations 

 It is important to note that the findings of this study cannot be generalized to the larger 

population of adults with ID because of the small sample size, which was recruited from a convenience 

sample of participants attending a day facility for individuals with developmental disabilities. 

Furthermore, because metacognitive strategy-training was the only intervention studied, it is not possible 

to determine whether this intervention is more effective than traditional response-prompting 

interventions designed to improve shopping performance. 

 Data collection methods also presented a limitation of this study. Although follow-up data 

collection was performed 1 month after intervention end, an additional probe at 6 months would provide 

greater understanding regarding maintenance of the participants’ gains. Moreover, the interventionist 

also performed data collection and was not blinded to study purpose or participant performance, which 

could have biased the results.  

A final limitation of this study is related to the outcome measure that was used to collect data 

during the baseline, intervention, and 1-month probe phases. While the recording sheet developed for 

this study appears to have high ecological validity because it is based on real-life observations of 

shopping performance in community settings, the psychometric properties of this outcome measure have 

not been formally evaluated. 

Future Research 

 Future studies should include larger sample sizes with more rigorous study designs. For example, 

a comparative effectiveness study that evaluated metacognitive strategy-training and transitional 

response-prompting interventions would provide additional information regarding which intervention 

most effectively improves shopping performance in this population. In addition, the use of independent 

interventionists and data collectors who are blinded to both study purpose and participant performance 

would decrease the risk of bias. To better assess the extent to which the participant gains are maintained, 

it is recommended to include follow-up probes at both 1 and 6 months. Lastly, future studies should 

incorporate ecologically valid outcome measures with established psychometric properties. 

Conclusion 

 This pilot study provides preliminary evidence regarding the effectiveness of a community-based 

metacognitive strategy-training intervention targeting shopping performance in a small sample of adults 

with ID secondary to DS. The participants experienced statistically significant improvements in time, 

frequency, and level of assistance required to demonstrate shopping skills with maintenance of gains 

observed at 1-month probe. Although the findings of this single subject design study across six adult 

participants with ID secondary to DS appear promising, the results cannot be generalized to the larger 

population of adults with ID. The positive results of this study, however, warrant further research with 

larger sample sizes and more rigorous study designs. 

 

References 

American Psychiatric Association. (2013). Diagnostic 

and statistical manual of mental disorders (5th 

ed.). American Psychiatric Association 

Publishing. 

Bouck, E. C., Satsangi, R., & Bartlett, W. (2017). 

Supporting grocery shopping for students with 

intellectual disability: A preliminary study. 

Disability & Rehabilitation: Assistive 

11

O'Neill and Gutman: Metacognitive shopping intervention

Published by ScholarWorks at WMU, 2020



  

Technology, 12(6), 605–613. 

https://doi.org/10.1080/17483107.2016.1201152 

Bouck, E. C., Satsangi, R., & Muhl, A. (2013). Using 

audio recorders to promote independence in 

grocery shopping for students with intellectual 

disability. Journal of Special Education 

Technology, 28(4), 15–26. 

https://doi.org/10.1177/016264341302800402 

Brown, C., Rempfer, M., & Hamera, E. (2009). The test 

of grocery shopping skills. American 

Occupational Therapy Association. 

https://javaold.mmiklas.wszib.edu.pl/0jdwlvunxo

ys/16-vincent-corwin/test-of-grocery-shopping-

skills-paperback-1569002851-

6vk2zmwk0Yp1.pdf 

Burckley, E., Tincani, M., & Guld Fisher, A. (2015). An 

iPad™-based picture and video activity schedule 

increases community shopping skills of a young 

adult with autism spectrum disorder and 

intellectual disability. Developmental 

Neurorehabilitation, 18(2), 131–136. 

https://doi.org/10.3109/17518423.2014.945045 

Contestabile, A., Magara, S., & Cancedda, L. (2017). The 

GABAergic hypothesis for cognitive disabilities 

in Down syndrome. Frontiers in Cellular 

Neuroscience, 11(54), 1–21. 

https://doi.org/10.3389/fncel.2017.00054 

de Graaf, G., Buckley, F., & Skotko, B. G. (2016). 

Estimation of the number of people with Down 

syndrome in the United States. Genetics in 

Medicine, 19, 439. 

https://doi.org/10.1038/gim.2016.127 

Fleming, S. M., & Dolan, R. J. (2012). The neural basis of 

metacognitive ability. Philosophical 

Transactions of the Royal Society B. 367, 1338–

1349. https://doi.org/10.1098/rstb.2011.0417 

Gick, M. L., & Holyoak, K. J. (1987). The cognitive basis 

of knowledge transfer. In S. M. Cormier & J. D. 

Hagman (Eds.), Transfer of learning: 

Contemporary research and applications (pp. 9–

46). Elsevier Inc.  

Gil, V., Bennett, K. D., & Barbetta, P. M. (2019). 

Teaching young adults with intellectual 

disability grocery shopping skills in a 

community setting using least-to-most 

prompting. Behavior Analysis in Practice, 12, 

649–653. https://doi.org/10.1007/s40617-019-

00340-x 

Giles, G. M. (2018). Neurocognitive rehabilitation: Skills 

or strategies? American Journal of Occupational 

Therapy, 72(6), 7206150010. 

https://doi.org/10.5014/ajot.2018.726001 

Goupil, L., & Kouider, S. (2019). Developing a reflective 

mind: From core metacognition to explicit self-

reflection. Current Directions in Psychological 

Science, 28(4), 403–408. 

https://doi.org/10.1177/0963721419848672 

Goverover, Y., Chiaravalloti, N., & DeLuca, J. (2010). 

Pilot study to examine the use of self-generation 

to improve learning and memory in people with 

traumatic brain injury. American Journal of 

Occupational Therapy, 64(4), 540–546. 

https://doi.org/10.5014/ajot.2010.09020 

Grieco, J., Pulsifer, M., Seligsohn, K., Skotko, B., & 

Schwartz, A. (2015). Down syndrome: Cognitive 

and behavioral functioning across the lifespan. 

American Journal of Medical Genetics Part C: 

Seminars in Medical Genetics, 169C, 135–149. 

https://doi.org/10.1002/ajmg.c.31439 

Kaizerman-Dinerman, A., Josman, N., & Roe, D. (2019). 

The use of cognitive strategies among people 

with schizophrenia: A randomized comparative 

study. Open Journal of Occupational Therapy, 

7(3). https://doi.org/10.15453/2168-6408.1621 

Kaizerman-Dinerman, A., Roe, D., & Josman, N. (2018). 

An efficacy study of a metacognitive group 

intervention for people with schizophrenia. 

Psychiatry Research, 270, 1150–1156. 

https://doi.org/10.1016/j.psychres.2018.10.037 

Karunakaran, M., Sugi, S., & Rajendran, K. (2018). 

Effectiveness of cognitive orientation to daily 

occupational performance to improve shopping 

skills in children with learning disability. Indian 

Journal of Occupational Therapy, 50(3), 92–97. 

https://doi.org/10.4103/0445-7706.244551 

Katz, N., Baum, C. M., & Maeir, A. (2011). Introduction 

to cognitive intervention and cognitive 

functional evaluation. In N. Katz (Ed.), 

Cognition, occupation, and participation across 

the life span: Neuroscience, neurorehabilitation, 

and models of intervention in occupational 

therapy (3–12). The American Occupational 

Therapy Association. 

Kazdin, A. E. (2011). Single-case research designs: 

Methods for clinical and applied settings. 

Oxford University Press. 

Kennedy, C. H. (2005). Single-case designs for 

educational research. Allyn and Bacon. 

Kim, Y. S., Park, J. H., & Lee, S. A. (2020). Is a program 

to improve grocery-shopping skills clinically 

effective in improving executive function and 

instrumental activities of daily living of patients 

with schizophrenia? Asian Journal of Psychiatry, 

48, 101896. 

https://doi.org/10.1016/j.ajp.2019.101896 

Lamash, L. (2018). The Test of Grocery Shopping Skills 

and its correlation to metacognition among 

adolescents with autism spectrum disorder. 

American Journal of Occupational Therapy, 72, 

7211500031. 

https://doi.org/10.5014/ajot.2018.72S1-PO4006 

Lamash, L., & Josman, N. (2019). A metacognitive 

intervention model to promote independence 

among individuals with autism spectrum 

disorder: Implementation on a shopping task in 

the community. Neuropsychological 

Rehabilitation. 

https://doi.org/10.1080/09602011.2019.1682621 

12

The Open Journal of Occupational Therapy, Vol. 8, Iss. 3 [2020], Art. 5

https://scholarworks.wmich.edu/ojot/vol8/iss3/5
DOI: 10.15453/2168-6408.1736

https://doi.org/10.1080/17483107.2016.1201152
https://doi.org/10.1177/016264341302800402
https://javaold.mmiklas.wszib.edu.pl/0jdwlvunxoys/16-vincent-corwin/test-of-grocery-shopping-skills-paperback-1569002851-6vk2zmwk0Yp1.pdf
https://javaold.mmiklas.wszib.edu.pl/0jdwlvunxoys/16-vincent-corwin/test-of-grocery-shopping-skills-paperback-1569002851-6vk2zmwk0Yp1.pdf
https://javaold.mmiklas.wszib.edu.pl/0jdwlvunxoys/16-vincent-corwin/test-of-grocery-shopping-skills-paperback-1569002851-6vk2zmwk0Yp1.pdf
https://javaold.mmiklas.wszib.edu.pl/0jdwlvunxoys/16-vincent-corwin/test-of-grocery-shopping-skills-paperback-1569002851-6vk2zmwk0Yp1.pdf
https://doi.org/10.3109/17518423.2014.945045
https://doi.org/10.3389/fncel.2017.00054
https://doi.org/10.1038/gim.2016.127
https://doi.org/10.1098/rstb.2011.0417
https://doi.org/10.1007/s40617-019-00340-x
https://doi.org/10.1007/s40617-019-00340-x
https://doi.org/10.5014/ajot.2018.726001
https://doi.org/10.1177/0963721419848672
https://doi.org/10.5014/ajot.2010.09020
https://doi.org/10.1002/ajmg.c.31439
https://doi.org/10.15453/2168-6408.1621
https://doi.org/10.1016/j.psychres.2018.10.037
https://doi.org/10.4103/0445-7706.244551
https://doi.org/10.1016/j.ajp.2019.101896
https://doi.org/10.5014/ajot.2018.72S1-PO4006
https://doi.org/10.1080/09602011.2019.1682621


  

Levanon-Erez, N., Kampf-Sherf, O., & Maeir, A. (2019). 

Occupational therapy metacognitive intervention 

for adolescents with ADHD: Teen Cognitive-

Functional (Cog-Fun) feasibility study. British 

Journal of Occupational Therapy, 82(10), 618–

629. https://doi.org/10.1177/0308022619860978 

Matthews, T. J., Allain, D. C., Matthews, A. L., Mitchell, 

A., Santoro, S. L., & Cohen, L. (2018). An 

assessment of health, social, communication, and 

daily living skills of adults with Down 

syndrome. American Journal of Medical 

Genetics, 176(6), 1389–1397. 

https://doi.org/10.1002/ajmg.a.38721 

Miller, B., & Taber-Doughty, T. (2014). Self-monitoring 

checklists for inquiry problem-solving: 

Functional problem-solving methods for students 

with intellectual disability. Education and 

Training in Autism and Developmental 

Disabilities, 49(4), 555–567. 

www.jstor.org/stable/24582351 

Norman, E., Pfuhl, G., Sæle, R. G., Svartdal, F., Låg, T., 

& Dahl, T. I. (2019). Metacognition in 

psychology. Review of General Psychology, 

23(4), 403–424. 

https://doi.org/10.1177/1089268019883821 

Polatajko, H. J., & Mandich, A. (2004). Enabling 

occupation in children: The Cognitive 

Orientation to daily Occupational Performance 

(CO-OP) approach. Canadian Association of 

Occupational Therapists. 

Portney, L. G., & Watkins, M. P. (2015). Foundations of 

clinical research: Applications to practice (3rd 

ed). F. A. Davis. 

Presson, A. P., Partyka, G., Jensen, K. M., Devine, O. J., 

Rasmussen, S. A., McCabe, L. L., & McCabe, E. 

R. B. (2013). Current estimate of Down 

syndrome population prevalence in the United 

States. The Journal of Pediatrics, 163(4), 1163–

1168. 

https://doi.org/10.1016/j.jpeds.2013.06.013 

Pujol, J., Del Hoyo, L., Blanco-Hinojo, L., De Sola, S., 

Macia, D., Martinez-Vilavella, G., Amor, M., 

Deus, J., Rodriguez, J., Farre, M., Dierssen, M., 

& de la Torre, R. (2015). Anomalous brain 

functional connectivity contributing to poor 

adaptive behavior in Down syndrome. Cortex, 

64, 148–156. 

https://doi.org/10.1016/j.cortex.2014.10.012 

Reeve, R. A., & Brown, A. L. (1985). Metacognition 

reconsidered: Implications for intervention 

research. Journal of Abnormal Child 

Psychology, 13(3), 343–356. 

https://doi.org/10.1007/BF00912721 

Rhodes, M. G. (2019). Metacognition. Teaching of 

Psychology, 46(2), 168–175. 

https://doi.org/10.1177/0098628319834381 

Tasse, M. J., Luckasson, R., & Schalock, R. L. (2016). 

The relation between intellectual functioning and 

adaptive behavior in the diagnosis of intellectual 

disability. Intellectual and Developmental 

Disabilities, 54(6), 381–390. 

https://doi.org/10.1352/1934-9556-54.6.381 

Toglia, J. P. (2011). The dynamic interactional model of 

cognition in cognitive rehabilitation. In N. Katz 

(Ed.), Cognition, occupation, and participation 

across the life span: Neuroscience, 

neurorehabilitation, and models of intervention 

in occupational therapy (161–201). The 

American Occupational Therapy Association. 

Tomaszewski, B., Fidler, D., Talapatra, D., & Riley, K. 

(2018). Adaptive behaviour, executive function 

and employment in adults with Down syndrome. 

Journal of Intellectual Disability Research, 

62(1), 41–52. https://doi.org/10.1111/jir.12450 

Wilton, R., Schormans, A. F., & Marquis, N. (2018). 

Shopping, social inclusion, and the urban 

geographies of people with intellectual disability. 

Social & Cultural Geography, 19(2), 230–252. 

https://doi.org/10.1080/14649365.2016.1274773 

Wolery, M., Ault, M. J., & Doyle, P. M. (1992). Teaching 

students with moderate and severe disabilities: 

Use of response prompting strategies. Longman. 

 

 

 

 

  

13

O'Neill and Gutman: Metacognitive shopping intervention

Published by ScholarWorks at WMU, 2020

https://doi.org/10.1177/0308022619860978
https://doi.org/10.1002/ajmg.a.38721
http://www.jstor.org/stable/24582351
https://doi.org/10.1177/1089268019883821
https://doi.org/10.1016/j.jpeds.2013.06.013
https://doi.org/10.1016/j.cortex.2014.10.012
https://doi.org/10.1007/BF00912721
https://doi.org/10.1177/0098628319834381
https://doi.org/10.1352/1934-9556-54.6.381
https://doi.org/10.1111/jir.12450
https://doi.org/10.1080/14649365.2016.1274773


  

Appendix 

Shopping Skills Recording Sheet 

 

 

 

Observable Shopping Skill 
Time  

(min) 

Level of 

Assistance 
Frequency 

Additional 

Observations 

Composes shopping list     

Retrieves shopping cart/basket     

Locates correct items on 

shopping list 

    

Compares prices to select lowest 

price 

    

Purchases groceries with 

sufficient funds 

 

 

 

   

Uses store aisle signage to locate 

needed items 

    

 

Level of Assistance 

(5) Independent The participant performs the task completely without cueing or assistance 

(4) Indirect 

cueing 

The therapist provides general information regarding performance, without 

explicitly stating what is to be done 

(3) Direct cueing The therapist provides specific instructions or feedback about performance 

(2) Partial 

assistance 
The participant performs part, but not all, of the task 

(1) Full assistance The therapist completes the task for the participant in its entirety 
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