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ABSTRACT

[I9TETE The cognitive orientation to daily occupational performance (CO-OP) approach emphasizes
the importance of learning transfer to new tasks. However, few studies have examined its effect on
learning transfer in children with specific learning disorders (SLDs). This study aimed to examine the
effect of the CO-OP approach on acquisition performance in trained tasks compared to untrained tasks
in children with SLDs.

This is a single-group clinical trial with a pre-test/post-test/follow-up design con-
ducted on 10 children aged 7-10 years with SLDs and motor based occupational performance difficul-
ties. Using the Canadian occupational performance measure (COPM), each child selected five goals,
three were designated as trained tasks, and two as untrained tasks. The performance quality rating scale
(PQRS) and the Bruninks-oseretsky test of motor proficiency-second edition (BOT-2) were other out-
come measures.

[T The Wilcoxon test results revealed statistically significant improvements in trained tasks after
intervention, as rated by both parents and children (regarding performance and satisfaction with per-
formance based on the COPM score) and therapists (the PQRS score). However, no significant improve-
ment was observed in untrained tasks in COPM (performance and satisfaction) and PQRS scores after
intervention (P>0.05). Additionally, the BOT-2 score demonstrated significant improvements post-inter-
vention compared to pre-intervention score (P=0.005).

[@TEIER The CO-OP intervention can improve the acquisition performance of children with SLDs in
trained tasks, but has no significant effect on their performance in untrained tasks. To confirm these
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Introduction

he ultimate goal of rehabilitation inter-

vention is to enable clients to apply the

skills and strategies learnt in the sessions

to different situations in everyday life and

help them act independently and perform
activities of daily living [1-3]. To achieve this goal,
the transfer of learning from trained to untrained tasks
should be done [2, 4]. This requires that occupational
therapists teach strategies and skills in a way that clients
can use them independently in situations that may be
different from the initial conditions [5]. Therefore, fa-
cilitating the transfer of learned strategies and skills to
untrained tasks in real-life situations is very important
for the clinical success of any intervention [6, 7]. Trans-
fer of learned strategies to untrained tasks is one of the
fundamental objectives of the cognitive orientation to
daily occupational performance (CO-OP) approach [8].
This approach essentially applies a cognitive strategy to
overcome motor-based occupational performance dif-
ficulties [9]. In the CO-OP approach, learning transfer
is as important as skill acquisition [10]. Transfer occurs
when clients become able to adopt discovered strategies
to meet the demands of new tasks encountered in daily
life [8, 9].

By measuring changes in performance on untrained
tasks through analysis of differences in performance
before and after the CO-OP intervention based on the
Canadian occupational performance measure (COPM)
and performance quality rating scale (PQRS), the extent
to which strategy transfer to new, untrained tasks has oc-
curred can be evaluated [11]. Seven key features of the
CO-OP approach promote the transfer and generaliza-
tion of learned skills [8, 10]. Evidence supports the ef-
fectiveness of the CO-OP approach an intervention for
acquiring trained tasks in children with developmental
coordination disorders (DCDs) [12-16], cerebral palsy
(CP) [17, 18], Asperger syndrome [19-21], attention
deficit hyperactivity disorder [22] and specific learning
disorders (SLD) [23].

Studies have examined the effectiveness of the CO-OP
in promoting the transfer of strategies to tasks that have
not been addressed during intervention. The results of
these studies are contradictory; some children demon-
strated improvement on transfer tasks while others did
not show improvement [12, 24-26].
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Previous studies have shown that children with SLD
have an inability in “strategy transfer”. These children
do not spontaneously transfer acquired newly learned
skills and strategies to new tasks or situations that dif-
fer from the original task [27, 28]. Multiple studies have
shown that due to several factors, children with SLD are
not able to spontaneously apply trained strategies in new
situations [27, 29]. Despite having average or above-
average intelligence, these children demonstrate deficits
in problem-solving abilities [30], which may limit their
capacity to recognize underlying structural similarities
between problems and, consequently to transfer learn-
ing. Children with SLD often have difficulty process-
ing task features, tend to focus on irrelevant or isolated
details, and therefore fail to recognize structural simi-
larities between tasks [31]. Moreover, they often lack a
sufficient understanding of appropriate strategies to gen-
eralize them to new situations. These children also show
deficits in the executive functions required for strategy
execution—such as judging the appropriateness of a
strategy for a given task or monitoring task progress and
strategy effective [27]. Additionally, repeated experienc-
es of failure reduce their motivation, and motivation is a
key factor in the acquisition, maintenance, and transfer
of strategies [28].

In the CO-OP approach, the children learn to think
about what and how to do things [9]. By actively en-
gaging a SLD child in the thinking process, it can bring
about a necessary state of mindfulness during strategy
learning, which can enhance the transfer of learning in
these children [32]. Guided discovery is a key feature of
the CO-OP, wherein an adult acts as a mediator to facili-
tate the child’s active learning process [10]. Discovering
of strategies and plans by the child and with the guid-
ance of a therapist, increases the chance that children
attribute success outcomes to their own efforts which
may enhance their perception of competence and con-
fidence in their abilities [9]. Increasing self-efficacy can
enhance the transfer of learned strategies [33]. Despite
the emphasis on the importance of learning transfer in
the CO-OP approach, studies directly investigating this
phenomenon remain limited. In a case study by McE-
wen et al. the results indicated that learning transfer oc-
cur between tasks in adults with stroke [11]. In contrast,
Martini et al. found that group-based CO-OP interven-
tion did not lead to significant improvement in children
with DCDs [34]. Similarly, Capistran and Martini found
that learning transfer was observed in two tasks but not
in the other two tasks [12].
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Given the importance of learning transfer in occupa-
tional therapy and difficulties in transfer among children
with SLD, there is currently no evidence regarding the
effectiveness of the CO-OP in promoting strategy trans-
fer in this population. Therefore, the present study aims
to investigate the efficacy of the CO-OP in facilitating
transfer of strategies in children with SLD. Specifically,
the study examines the impact of the CO-OP on acquisi-
tion performance in trained tasks and compares it with
performance in untrained tasks among children with
SLDs.

Materials and Methods
Study design

This is a clinical trial with a pre-test/post-test design
as well as a two-month follow-up phase to examine the
long-term effectiveness of an intervention [35, 36]. The
design aimed to investigate the impact of the CO-OP
approach on performance in trained task as well as the
transfer of strategies to novel and untrained tasks. Oc-
cupational performance outcomes for both trained and
untrained tasks were assessed at baseline, immediately
after the intervention and at the two-month follow-up.

Participants

The participants were 10 children with SLD who were
recruited from SLS treatment centers in Tehran, Iran,
using a convenience sampling method. The inclusion
criteria were age 7-12 years, diagnosis of SLD by a pe-
diatric psychiatrist according to DSM-V criteria, diffi-
culties in the performance of motor-based occupational
performance, and absence of any coexisting diseases or
observable clinical symptoms of neurological or neuro-
muscular disorders.

Instruments

The measures that were used in this study included the
COPM, PQRS, and Bruninks Oseretsky test of motor
proficiency-edition 2 (BOT-2).

The COPM scoring system was utilized to assess the
perceived performance and satisfaction in both children
and parents regarding trained and untrained tasks [37].
It includes a semi-structured interview developed to
facilitate goal setting for everyday living performance,
subsequently allowing both parties to rate related per-
formance and satisfaction levels. The instrument has
demonstrated favourable psychometric properties, with
confirmed reliability and validity for measuring both
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performance and satisfaction. In 1996, Lowe and Stuart
reported reliability coefficients ranging from 70 to 75%
for both performance and satisfaction domains in chil-
dren with different disabilities. The Persian version of
the COPM also has acceptable content validity, assessed
among parents of children withCP (80.95+0.222). The
Spearman-Brown correlation coefficient for test-re-test
reliability was 84% for performance and 87% for sat-
isfaction, indicating a high test-re-test reliability and
confirming the acceptable repeatability of the Persian
version [38]. For this study, five goals were identified,
three goals were used as training tasks (were therapeuti-
cally intervened by the therapist during the CO-OP in-
tervention) and two goals were selected as transfer tasks
(were not directly intervened during the intervention)
Perceived changes in performance were recorded us-
ing a 10-point self-report scale. Improvements by two
points or more were interpreted as clinically significant
change [37, 39].

PQRS is a 10-point scale that uses behavioral obser-
vation techniques applied to rate the videotaped perfor-
mance of the child during the tasks (goals). It is scores
from 1 (cannot perform the task at all) to 10 (can perform
the task very well). Two independent assessors that were
blind to the trained and untrained tasks and the time of
each task (pre-test, post-test, follow-up) watched the
videos and rated the child’s performance on five goals
in three assessment phases. A high inter-rater reliability
has been reported for the PQRS [34].

The BOT-2 includes eight subtests that can measure
three domains of motor skills including gross motor, fine
motor and a combination of both motor skills [34]. This
assessment can be used for children aged 4.6-14.6 years
and was employed to assess children at two points, prior
to and post the intervention. The overall Bot-2 score was
used to present motor performance outcomes [40].

Procedure

After assessing the inclusion criteria, the parents re-
ceived information about the study objectives and
signed a written informed consent form. The children
were asked to complete the daily activity log with the
assistance of their parents if needed, prior to the first
session of the intervention. The information from the
completed log was used to guide the goal setting. Then,
the COPM was used by a trained therapist to identify
therapeutic five goals for intervention; three first goals
as trained tasks and the remaining two goals as un-
trained tasks. Based on the methodological approaches
described by McEwen et al. and Capistran and Martini

Gharebaghi S, et al. Effectiveness of CO-OP on Trained and Untrained Tasks. RJ. 2026; 27(1):168-187.

170




Spring 2026. Vol 27. Num 1

[11, 12], children’s performance on the untrained tasks
was also assessed to determine whether any learning
transferred beyond the tasks directly practiced during
the intervention. The 10-point scale was then used to
rate the perceived performance and satisfaction across
the five goals in children and parents. Then, researcher
videotaped the performance of all five tasks during three
repetitions for PQRS analysis.

After pre-test assessments, all children participated
in 12 sessions of CO-OP intervention, each session for
60 minutes, and twice a week. The intervention was
conducted at the Valiasr rehabilitation center in Tehran
by an occupational therapist trained in the CO-OP ap-
proach, following the protocol recommended by Po-
latajko and her colleagues [8, 9]. Parents attended in the
general cognitive strategy session and were encouraged
to be present in more sessions if possible. At the begin-
ning and end of each session, the therapist reviewed the
strategies used and the parents were encouraged to sup-
port the children to use the strategies at home or other
places [9].

After the final session, and again at two-months after
the intervention, both children and their parents com-
pleted the COPM again for all five goals. Each goal
was also performed three times and video-recorded for
PQRS. Each child’s motor performance was also as-
sessed again using the BOT-2. Two experienced pedi-
atric occupational therapists independently scored the
performance using the PQRS.

Data analysis

Pre-test scores were compared with the post-test and
follow-up scores for each participant on the trained and
untrained tasks using non-parametric Wilcoxon test.
Statistical significance was set at 0.05, and all analyzes
were conducted in SPSS software, version 27.

Results

Demographic characters of children and their parents
are presented in Table 1. The children’s mean age was
8.5 years. They included 6 males and 4 females. Nine
parents who attended the intervention sessions were
mothers and only for one participant, both father and
mother attended the sessions. Table 2 shows summariz-
es the descriptive statistics, including mean and standard
deviations, for parent- and child-reported performance
and satisfaction outcomes, along with PQRS scores,
across trained and untrained tasks in three evaluation
stages.
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Mean scores of parents and children showed a change
in performance on the trained goals after intervention,
with both children and parents reporting increases of
at least two points in performance. The Wilcoxon test
results indicated statistically significant improvements
in parent-reported performance (P=0.005) and satisfac-
tion (P=0.005) following intervention on trained tasks.
Children also reported significantly higher performance
(P=0.008) and satisfaction (P=0.005) on trained tasks
compared to the post-test scores. The PQRS score for
trained tasks was also significantly different (P=0.005).
This indicates that the effect of the CO-OP intervention
on the acquisition of the trained goals was significant
and that children able to acquire all three chosen goals.

In the untrained tasks, used a measure of learning
transfer, there was no significant differences reported in
COPM scores in post-intervention phase compared to
pre-intervention results. The parent-reported scores on
performance (P=0.596) and satisfaction (P=0.22) did not
shown a significant change. Children-reported scores in
performance (P=0.28) and satisfaction (P=0.359) also
showed no significant change. The PQRS score was not
significantly different in untrained task (P=0.05). No
clinically significant improvements were observed in
outcomes related to the untrained goals, indicating that
the learning transfer to untrained tasks did not occur.
The BOT-2 scores showed a significant improvement in
overall motor performance from pre- to post-interven-
tion (P=0.005).

Discussion

The present study examined the effectiveness of CO-
OP intervention in improving the acquisition perfor-
mance of children with SLD in trained tasks compared
to untrained tasks. Overall, children demonstrated sig-
nificant improvement in performance in trained tasks
and satisfaction according to both child- and parent-re-
ported COPM scores. These findings are consistent with
the results of earlier studies, that reported the effective-
ness of CO-OP in performance acquisition in children
with DCD [12-16], CP[17, 18], Asperger syndrome [19-
21], ADHD [22] and SLD [23]. This suggests that the
CO-OP approach can effectively support children with
SLD who present with motor-related challenges in oc-
cupational performance and can apply cognitive strate-
gies to achieve their goals. These children are generally
capable of learning and applying cognitive strategies
when instruction is appropriately provided [28]. As indi-
cated by the COPM and PQRS scores for trained tasks,
all children with SLD in this study were able to learn
and apply the general cognitive strategies and indepen-
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Table 1. Demographic data of children and their parents

Child Goals Age Grade Parents Parent Age

Handwriting
Rope
c1 Trim your nails 9 3 Mother 43
Peel the fruit with a knife.
Scissors

Handwriting
Football
c2 tying shoe laces 11 5 Mother 40
eat
Trim your nails

Handwritting
Peel the fruit with a knife.
Cc3 Eat 8 2 Mother 46
Fold the clothes
Rope

Football
Handwritting
c4 Toileting 10 4 Mother 38
Eat
tying shoe laces

Handwriting
Football
C5 Peel the fruit with a knife. 8 2 Mother 39
Hopscotch
Toileting

Handwriting
Bicycling
C6 tying shoe laces 9 3 Mother 47
Eat
Peel the fruit with a knife.

Bicycling
Handwritting
c7 Peel the fruit with a knife. 7 1 Mother & Father
Eat
Ring Holahoop

41
44

Bicycling
Rope
(@] Handwritting 8 2 Mother 39
Nail polish
Eat

Handwritting
Tying shoe laces
Cc9 Peel the fruit with a knife 7 1 Mother 35
Rope
Ring Holahoop

Close the hair
Tying shoe laces
C10 Handwriting 8 2 Mother 42
Rope
Hopscotch

Mean+SD 8.5+1.27 41+3.65
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Table 2. Comparison of the intervention and control groups before and after CO-OP on trained tasks

Wilcoxon Test

Mean
Variables Pre and Post test Post and follow-up
Pre Post Follow z P z P

COPM Perf P 3.16 7.07 8.06 -2.80 0.005 -2.54 0.01
COPM Sati P 3.16 7.49 7.53 -2.80 0.005 -0.422 0.67
COPM Perf Ch 3/15 8.14 8.22 -2.66 0.008 -0.34 0.73
COPM Sati Ch 3.09 7.92 7.75 -2.80 0.005 -0.84 0.39
COPM Perf TP 2.7 2.7 2.95 -1.35 0.176 -0.87 0.38
COPM Sati TP 2.6 2.8 2.9 -1.61 0.10 -0.82 0.40
COPM Perf T Ch 33 3.6 3.5 -1.76 0.07 -1.36 0.89
COPM Satis T Ch 2.6 2.95 3.55 -1.67 0.09 -1.89 0.05
PQRS 4.05 7.95 8.50 -2.80 0.005 -2.03 0.042
PQRS T 3.29 3.77 3.88 -0.68 0.49 -0.85 0.51
BOMPT 67.10 104 -2.80 0.005 -2.53 -0.011

dently generate domain specific strategies through guid-
ed discovery and showed significant improvement in
all trained tasks. Unlike the traditional approaches that
emphasize the direct teaching of a single strategy, CO-
OP children actively participate in discovering domain
specific strategies, and it encourages self-instruction to
rely on sophisticated thinking. Sophisticated thinking
give the children the opportunity to learn that they have
the ability to solve many learning problems by them-
selves [27, 28], and attribute their performance to their
own ability and effort which can increase their learning
motivation [41].

In this study, no significant improvement was found
for untrained tasks, indicating that learning transfer did
not occur under the conditions used in this study. These
results are against the findings of Capistran and Martini
and Araujo et al. [12, 24], where the learning transfer
was observed in children with DCD. In these studies,
parents received more extensive support and additional
information, which may have contributed to strategy
carryover . In the study by Araujo et al. more support
to parents helped them to guide their children to explore
new strategies when transferring strategies to new tasks;
therefore, transfer of strategies to new and untrained
tasks was reported [25]. Mandich and Polatajko em-
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phasized that parents play a crucial role in reinforcing
strategy use beyond the clinical setting, where structured
guidance can facilitate the transfer of learned strategies
[9]. It seems that more parental involvement in therapy
sessions can facilitate the transfer of learning to new
tasks and by providing a systematic way for parents to
be involved, the transfer of learning in these children can
be improved.

Capistran and Martini believe that the lack of signifi-
cant change in the untrained tasks may be due to differ-
ence in the degree of similarity between the two trained
and untrained tasks. Therefore, it seems that the child
simply adapt the strategies from the untrained tasks to
a similar trained task [12]. In our study, it seems that
the degree of similarity is lower. In many cases, new
strategies should be discovered to perform the new task.
Examining the degree of similarity between the tasks
selected by the child is important for an accurate assess-
ment of the learning transfer, which was not examined
in the present study.

The results of the studies by Capistran and Martini and
Araujo et al. [12, 24] are not consistent with the results
of the present study, because in both studies, children
with DCD participated in the intervention. Children
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with SLD often struggle to spontaneously select or adapt
appropriate strategies and effectively implement them in
a variety of tasks. General problem-solving skills have
a wide range of applications and can be used to acquire
many new skills, but these children do not use problem-
solving skills to perform new skills or do not make an
effort to modify and use the skill for the new task [42].
Another possible explanation for the absence of learning
transfer may be that the training for transfer was brief
and not specifically focused on transfer. In McEwen et
al.’s study, participants stated that there was a need for
more emphasis on transfer tasks and homework to en-
courage spontaneous use of strategies [11]. According
to Geusgens et al. we can not expect the transfer to oc-
cur automatically. One of the prerequisites for facilitat-
ing transfer is that transfer should be addressed during
learning [2]. To promote the transfer of skills and strate-
gies in this study, during the intervention, children were
guided to think of other situations in which they might
use the strategy and how they could apply the strategies
beyond the intervention session. Then they were asked
to practice the strategies in new tasks.

Parents reported that their children did not use cogni-
tive strategies at home and did not cooperate with them
in practicing the strategies they had been taught. Based
on the researcher’s experience, parents’ suboptimal par-
enting style made it difficult to effectively engage with
their children, as some parents had a challenging rela-
tionship with their children. Parents of children with dis-
abilities frequently experience challenges in managing
their children’s behaviours, and do not have appropriate
and positive strategies to increase their children’s coop-
eration in using the strategies they had discovered. On
the other hand, parents placed more responsibility for
the intervention on the therapists, thus becoming less
involved in the treatment process. Also, it seems that
homework alone during intervention sessions was not
sufficient to transfer learning. In the CO-OP approach,
parents are not only involved in helping children with
learning strategies and skills acquired during interven-
tion and applying them the clinical setting and at home,
but also encourage them to use the strategies and skills
in new tasks encountered in everyday situations [8, 9].
Also, since students with SLD lack good thinking skills
and the ability to use active thinking, they can have the
best learning experience with mediated learning and
instructional scaffolding [28]. Therefore, parents play
a main role in supporting the learning transfer to out
of treatment sessions [9] and the use of self-regulated
learning process in children, such as planning strategy
use and monitoring and evaluating performance. Their
ongoing presence in the child’s life makes them prime
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candidates for facilitating the learning transfer in chil-
dren [16]. Given the importance of parents in facilitating
the transfer of strategies, it is necessary to develop the
strategies to increase parental participation in the trans-
fer process.

This study had some limitations including a small sam-
ple size and absence of a control group, both of which
can restrict the generalizability of findings. Although
the degree of similarity between trained and untrained
tasks is an important factor in the learning transfer, we
did not find an appropriate tool to measure the degree of
similarity and complexity of transfer tasks. The Gener-
alization and Transfer Scale (G&T scale) designed by
Holden et al. [43] can be used for addressing this limita-
tion in assessing the amount of learning transfer. It is
recommended to use this scale in future studies to exam-
ine the extent of transfer.

Conclusion

The CO-OP intervention can lead to significant im-
provements in performance on trained tasks in children
with SLD, but it is not effective in helping them transfer
the discovered strategies to new and untrained tasks. In-
creasing the CO-OP intervention sessions that directly
focus on strategy transfer and discovery of new strate-
gies may facilitate the learning transfer. In addition, ac-
tive parental involvement during therapy sessions can
play a key role in promoting learning transfer. Future
research should focus on enhancing parental involve-
ment during therapy sessions to promote the transfer of
discovered strategies to untrained tasks.
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1. Transfer of learning

2. Trained tasks

3. Untrained tasks

4. Transfer of strategies

5. Cognitive Orientation to daily Occupational Performance (CO-OP)
6. Cognitive strategy use

7. Skill acquisition

8. Generalization
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12. Canadian Occupational Performance Measure (COPM)
13. Performance Quality Rating Scale (PQRS)
14. Bruninks-Oseretsky Test of Motor Proficiency-edition 2 (BOT-2)
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21. Generalization and Transfer Scale (G & T Scale)
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