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Abstract
Psychoeducational assessments provide clinicians with the foundation for diagnostic 
determinations and meaningful recommendations for youth with neurodevelopmental 
disorders. Due to the COVID-19 pandemic, the field shifted from seeing clients face-
to-face (FTF) to conducting evaluations virtually via teleneuropsychology (TNP) 
in the client’s own home. The current study sought to determine the equivalence 
of cognitive and achievement scores obtained in the context of FTF versus TNP 
testing. Nineteen youth with diverse neurodevelopmental disorders completed the 
Woodcock Johnson-Fourth Edition (WJ-IV). Results suggest generally equivalent 
results, with the caveat that scores from measures of Fluid Reasoning and Auditory 
Processing were significantly different across testing modalities. Environmental factors, 
characteristics of the clients, administration challenges, technical considerations, 
and practice effects may have contributed to differences in scores. These findings 
have implications for assessment standardization, case conceptualization, and 
implementation of recommendations in the school setting when psychoeducational 
assessments are conducted virtually.
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Introduction

A psychoeducational assessment is a comprehensive investigation of a student’s cog-
nitive, academic, and psychological/behavioral functioning. Across academic settings, 
psychoeducational assessments are indispensable tools to identify areas of strength 
and need, inform diagnostic decisions, and determine appropriate interventions, 
accommodations, and supports. In Canada, there is a growing demand for psychoedu-
cational assessments of youth with, or suspected of, neurodevelopmental disabilities, 
such as intellectual disability, autism spectrum disorder (ASD), attention-deficit/ 
hyperactivity disorder (ADHD), and learning disabilities. Yet, financial and geograph-
ical constraints, long wait times, and feasibility are consistent barriers to accessing 
psychoeducational assessment services (Bauer et al., 2012; Gander & Campbell, 2018; 
Harder et  al., 2020; Ontario Psychological Association & Canadian Academy of 
Psychologists in Disability Assessment, 2020, p. 4; Salinas et al., 2020).

Psychological services have greatly benefited from advancements in technology. 
With careful consideration of accessibility and confidentiality, telehealth has flour-
ished as an effective means to provide health care, from consultation to intervention, 
through electronic communication, such as video and telephone calls (Madigan et al., 
2021). Telehealth encompasses diverse care provision, including clinicians seeking 
consultation from allied professionals, communicating and providing services to cli-
ents, and monitoring the well-being of clients (Wosik et al., 2020). More specifically, 
teleneuropsychology (TNP) is the practice of administering virtual versions and adap-
tations of neuropsychological batteries via audiovisual technology to aid diagnostic 
determinations and treatment planning of mental disorders (Bilder et  al., 2020). 
Foundational practice recommendations for TNP were outlined by Grosch et  al. 
(2011), and TNP literature has expanded since then. Evidence among adults suggests 
that TNP is a feasible, reliable, and valid option when compared to in-person testing 
(e.g., Brearly et al., 2017; Cullum et al., 2014). Although sparser, literature with pedi-
atric populations highlights TNP as a feasible, reliable, and valid substitution or com-
pliment to in-person testing (Ransom et al., 2020; Ruffini et al., 2022). Further, TNP 
assessment has received positive feedback from patients and caregivers (Parsons et al., 
2022).

Practically, there are numerous advantages to virtual testing with youth. Indeed, 
TNP provides options to alleviate common barriers (Salinas et al., 2020). First, TNP 
assessments allow clinicians to target youth located in geographical regions exceed-
ingly distant from assessment centers and communities lacking trained mental health 
professionals. Likewise, TNP assessment allows culturally and linguistically compe-
tent clinicians to extend the reach of their services. TNP can also reduce financial 
constraints and stress experienced by parents of assessed youth, including alleviating 
requirements for transportation, expenses associated with traveling, and time off work.

The use of virtual/remote testing by psychological practitioners has drastically 
increased in recent years. Specifically, in March 2020, the novel coronavirus (i.e., 
COVID-19) imposed physical distancing guidelines in Canada that continued to wax 
and wane over the course of the pandemic (Canadian Institute for Health Information, 
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2022). During this period, many provincial licensing and professional practice groups 
quickly moved to develop and distribute best practice guidelines on the administration 
of remote assessments that adhered to physical distancing guidelines (see the joint 
statement released by OPA and CAPDA in August 2020). Accordingly, many clini-
cians transitioned to providing TNP services, with the client completing testing within 
their own home without assistance from a trained technician.

The state of the literature on TNP assessment with youth, while promising, did not 
fully capture the type of evaluations being conducted with these distancing require-
ments in place. For example, Hodge et al. (2019) compared scores from the Wechsler 
Intelligence Scale for Children-Fifth Edition (WISC-V) administered via TNP and 
in-person and found a high-level of agreement among a sample of children with a 
Specific Learning Disorder with impairment in reading. Additionally, Wright (2018) 
did not find significant differences between scores from FTF administration of the 
Woodcock-Johnson—Fourth Edition (WJ-IV) and scores from virtual administration 
of the same assessment battery to school-aged children. However, the majority of TNP 
studies, including Hodge et al. (2019) and Wright’s (2018) work, have taken place in 
a satellite clinic and/or utilized a technician/proctor to configure equipment, manipu-
late test stimuli, and maintain a distraction-reduced environment (see Ruffini et al., 
2022 for a review). Therefore, definitive conclusions about the applicability of TNP to 
assessments conducted without these environmental and technical supports cannot be 
drawn due to notable limitations in the existing literature.

To date, only one pediatric study has compared TNP to FTF testing without added 
support from a technician/proctor and in the client’s home (see Harder et al., 2020); 
however, this research investigated a very specific population, youth (10–17 years) 
with demyelinating disorders. In that study, Harder et al. (2020) found that cognitive 
and academic testing did not differ between FTF and TNP administration across a 
diverse neuropsychological battery, including comparable measures to the current 
study (e.g., Wechsler Intelligence Scale for Children-Fifth Edition; Wechsler Adult 
Intelligence Scale-Fourth Edition; Woodcock-Johnson-Third Edition Tests of 
Achievement). With similar methodology, there is a clear need to expand knowledge 
about whether TNP is comparable to FTF testing for a population commonly in need 
of psychoeducational assessments, namely, youth with diagnosed or suspected neuro-
developmental disorders.

The objective of this study was to determine the consistency of results obtained 
from FTF and TNP assessment using the Woodcock-Johnson-Fourth Edition (WJ-IV) 
for youth with neurodevelopmental disorders. Further, this study incorporated behav-
ioral observations obtained during virtual testing to identify common challenges and 
concerns when conducting a TNP assessment. In the context of high demand for TNP 
and limited research, this exploratory study aimed to provide preliminary information 
on the utility of TNP assessment with a popular psychoeducation battery, the WJ-IV, 
conducted in the youth’s own home without benefit of a technician. This research aims 
to inform realistic recommendations for practitioners considering or currently engag-
ing in this form of practice.
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Method

Recruitment and Participants

This project was approved by the General Research Ethics Board (GREB) prior to data 
collection. Participants were recruited via convenience sampling from a transition pro-
gram for grade seven and eight students who were identified as requiring support 
transitioning from elementary to secondary education. This is an innovative transition 
support program available to students already identified as having learning differences 
in the educational environment (who were already receiving accommodations and 
supports as outlined in an Individual Education Plan). Over a 2-year period (grades 
seven and eight), students and their families are provided with psychoeducation to 
understand the differences in expectations for students between the elementary and 
secondary systems, to learn more about the student’s unique learning needs and 
strengths, and to develop the self-esteem and self-advocacy skills required to access 
required supports. Students typically undergo an updated psychoeducational assess-
ment as part of this program, though some evaluations were delayed in the cohorts 
included in this study due to the COVID-pandemic. Participants who had undergone a 
FTF assessment before the onset of the COVID-pandemic or who were waiting for a 
FTF assessment were invited to participate in a TNP assessment of approximately 
3 hrs in length. Although counterbalancing was attempted, only four of the 25 students 
who accepted our invitation and completed TNP assessment were from the group who 
had undergone FTF testing first. Further, two participants who completed the TNP 
assessment first did not follow up to complete the FTF assessment. As such, a decision 
was made to focus the analyses on the 19 students who completed a TNP assessment 
first and FTF assessment second. Participants were compensated with a $25 gift card 
for completing the TNP assessment and their parents were provided with a summary 
of the assessment findings.

Participants ranged in age from 12 to 13 years and were diagnosed with, or sus-
pected of having, a neurodevelopmental disorder(s) (i.e., learning disabilities, ADHD, 
and/or ASD). A majority of participants (n = 17) had undergone prior testing through 
their school board, community psychologist, or primary care physician and received a 
diagnosis of a neurodevelopmental disorder before entering the transition program. A 
minority (n = 2) of students were suspected of having a neurodevelopmental disorder(s) 
as indicated by their IEP and referral to the transition program; following their com-
pletion of the FTF assessment, appropriate diagnoses were communicated. Additionally, 
one participant was classified as having a mild intellectual disability (MID), an educa-
tional identification recognized by the Ontario Ministry of Education to capture stu-
dents who require support in accessing the curriculum but do not meet criteria for a 
formal diagnosis of an intellectual disability. Comparable to the well-documented 
prevalence rates of neurodevelopmental disorders during childhood (Francés et  al., 
2022), there were a greater number of males than females in the current study. All 
students spoke English as a primary language and were of European descent. See 
Table 1 for a comprehensive review of sample demographics.
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Procedure

TNP assessment was completed by the participant via the participant’s own computer 
at home, with the assessor located remotely, in their own private office. Prior to the 
assessment, all interested participants (and their caregivers) were contacted over the 
phone by an examiner to review study information, including the purpose and nature 
of the assessment, and obtain informed consent. Consenting participants agreed over 
the phone to the need for appropriate technology, a quiet workspace with reduced 
distractions, and to have a caregiver or responsible adult accessible (somewhere in the 
house) if required. Participants were also reminded about this information on the date 
of their assessment. Consistent with typical psychoeducational assessments, partici-
pants were instructed that they were not permitted assistive devices, like calculators, 
and reminded to apply their best effort. Required response forms provided by the pub-
lishers, were either mailed ahead to participants or dropped off at their homes in a 
sealed envelope, and participants were provided with a postage-paid envelope to 
return their completed response forms to the examiner. During the TNP assessment, 
the examiner used the screen share function on Zoom to display the testing materials 
and participants were required to leave their camera on. The subsequent FTF assess-
ment was completed in our clinic by either a licensed psychologist or supervised psy-
chometrist under standard testing conditions, including one-on-one administration, a 
distraction-free environment, and the use of standardized assessment materials. Given 
COVID-19 guidelines, however, precautions, such as wearing masks and using a plas-
tic barrier between the participant and examiner, were exercised. TNP assessments 

Table 1.  Demographic Characteristics.

Sample characteristics M (SD) Total (n) %

Age 12.31 (0.48)  
  12 13 68.42
  13 6 31.58
Gender  
  Male 12 63.16
  Female 7 36.84
Neurodevelopmental disorder  
  LD 8 42.11
  ADHD 4 21.05
  ASD 1 5.26
  MID 1 5.26
  ADHD and LD 3 15.79
  ASD and ADHD 2 10.53
Time interval between assessment conditions 8.55 (2.31) 19  

Note. Time interval between assessment conditions is reported in months. LD = learning disability; 
ADHD = attention deficit/hyperactivity disorder; ASD = autism spectrum disorder; MID = mild intellectual 
disability.
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were administered during late 2020 (i.e., November to December) and early 2021 (i.e., 
January to April) and FTF assessments were completed in the latter half of 2021 (i.e., 
July to December) and 2022 (i.e., January to June). Clinical observations were reported 
as per protocol for each assessment condition. Due to participant’s availability, respon-
siveness, and in-person limitations of the pandemic, time between TNP and FTF test-
ing ranged from approximately 7 months to nearly 17 months, with an average of 
approximately 8 months, 16 days between testing modalities (see Table 1).

Measures

Socio-Demographic Information.  As part of the transition program referral package, 
caregivers provided demographic information regarding their youth, including, but not 
limited to, age, gender identity, and diagnostic history.

Psychoeducation Assessment.  Comprehensive cognitive and academic testing was 
administered using measures from the Woodcock-Johnson- Fourth Edition (WJ-IV; 
Schrank et al., 2014), with age-level norms, and supplemented with the use of perfor-
mance validity tests to assess participant’s effort and motivation. Specifically, the 
Memory Validity Profile (MVP; Sherman & Brooks, 2015) assessed performance 
validity during TNP assessment and the Medical Symptom Validity Test (MSVT; 
Green, 2004) assessed performance validity for FTF testing.

Statistical Analyses

Inductive content analysis was performed with qualitative data to determine themes 
among assessors’ behavioral observations during TNP testing (Elo & Kyngäs, 2008). 
To identify themes, two independent coders consulted until agreement was reached. 
This information was used to provide a more qualitative context for the interpretation 
of quantitative scores, as well as to help identity common challenges when conducting 
TNP with this population. For quantitative analysis, means and standard deviations 
(SD) were reported for each index of the WJ-IV. Intraclass correlation coefficients 
(ICCs) were computed to assess the agreement (i.e., test-retest reliability) between the 
two assessment conditions, FTF and TNP. ICC guidelines suggest coefficient values 
less than .5 indicate poor reliability, between .5 and .75 indicate moderate reliability, 
between .75 and .9 indicate good reliability, and values greater than .9 indicate excel-
lent reliability (Koo & Li, 2016). Of primary interest to the current study, paired sam-
ples t-tests compared the means of WJ-IV index scores on FTF and TNP assessments 
to determine statistically significant differences among testing conditions. All analy-
ses were conducted with participants’ standard scores on the WJ-IV. Of note, selection 
of assessment subtests was determined by the psychologist to suit the unique nature of 
the participant’s referral question. Thus, not all 19 participants completed the same 
WJ-IV-Tests of Achievement and analyses were performed with the largest possible n 
for each index. To test the relationship between time between TNP and FTF testing, 
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correlations were examined; no associations were identified and therefore, results are 
reported without adjusting for varying time between tests. Given the multiple t-tests 
conducted, the authors also considered correcting for Type 1 error. However, as this 
study was experimental, it was felt that Type 1 error was less problematic than the risk 
of a Type II error. As such, no correction was made.

Results

All participants obtained passing scores on both the MVP and MSVT, suggesting that 
students likely put forth sufficient effort, despite differences in testing modality. 
However, the examiners’ behavioral observations highlighted common issues when 
administering TNP assessments with this population that may threaten the utility of 
in-home virtual testing and consistency of results. Examiners reported on distractions 
in the environment (e.g., loud background noises), personal factors (e.g., anxiety about 
being “on camera”), workspace and administration issues (e.g., lack of appropriate 
workspace, participant not adhering to directions to stop working on timed tasks), and 
technological challenges (e.g., issues with sound quality). See Table 2 for a description 
of behavioral observations noted by examiners.

According to Koo and Li’s (2016) guidelines and despite the concerns raised above, 
results suggested 12 of the 14 WJ-IV indexes demonstrated good agreement across 
testing conditions, ICCs ≥ 0.76. The remaining two WJ-IV indexes demonstrated 
moderate agreement across testing conditions, ICCs ≥ 0.50 (see Table 3). Therefore, 
test-retest reliability for in-person and virtual in-home testing of the WJ-IV was 
acceptable in the current study.

Further exploration of the data using paired samples t-tests generally failed to iden-
tify significant differences as a function of administration modality, ps ≥ .057 (see 
Table 4), except for two areas. Standard scores for the Fluid Reasoning index were 
significantly lower in the TNP condition (M = 93.05, SD = 19.14) compared to the FTF 
condition (M = 101.63, SD = 20.78), t(18) = 5.10, p < .001. Standard scores for the 
Auditory Processing index were also significantly lower in the TNP condition 
(M = 78.47, SD = 13.93) compared to the FTF condition (M = 87.16, SD = 13.10), 
t(18) = 3.07, p = .007. The individual subtests subsumed in the Fluid Reasoning and 
Auditory Processing Indexes were next explored. Within the Fluid Reasoning index, 
performance on both Number Series and Concept Formation subtests significantly dif-
fered as a function of condition; Number Series (M = 94.53, SD = 15.81) and Concept 
Formation (M = 92.95, SD = 18.91) TNP scores were significantly lower than the same 
subtest’s (M = 98.84, SD = 16.53; M = 103.00, SD = 20.02) FTF scores, t(18) = 4.59, 
p = < .001. Related to the Auditory Processing index, TNP standard scores on the 
Nonword Repetition subtest (M = 84.53, SD = 9.88) were significantly lower than those 
from FTF assessment (M = 92.84, SD = 12.68), t(18) = 2.67, p = .016. Further analysis 
was conducted to determine whether interval length between testing sessions could be 
confounding the results, but no association was found.
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Discussion

Due to the COVID-19 pandemic’s physical distancing precautions, assessment ser-
vices shifted rapidly to TNP in a client’s home and without the benefit of a technician. 
In this context, this exploratory study attempted to determine the reliability of results 
from FTF and TNP assessment using a common psychoeducational measure, the 
Woodcock-Johnson-Fourth Edition (WJ-IV), for youth with neurodevelopmental dis-
orders. Behavioral observations yielded unique challenges including environmental, 
personal factors, workspace/ administration, and technical difficulties. Similar to 
Wright (2018)’s initial findings with a general school sample, quantitative results sug-
gested equivalence of results for most cognitive and academic measures administered. 
However, in the current study, findings revealed lower scores on TNP measures of 
Fluid Reasoning (i.e., Number Series, Concept Formation) and Auditory Processing 
(i.e., Nonword Repetition) compared to the same measures delivered via FTF. Thus, 
consistent with previous literature (e.g., Harder et al., 2020), TNP in the client’s home 
appears to be a reliable procedure with the caveat that virtual testing may impose 

Table 2.  Themes Identified From Qualitative Analysis During TNP Testing.

Theme Essence Behavioral observation

Environmental Reflects environmental factors 
that provided distractions 
during administration.

Loud background noises
Dog entered participant’s room
Interruption(s) from people in the 

home environment
Personal factor Reflects participant’s unique 

characteristics that imposed 
challenges during testing and 
due to the nature of virtual 
assessment, assessor was not 
able to provide redirection or 
assistance.

Anxiety about being “on camera” and 
therefore, camera was tilted to view 
only hands

Fatigue
Fidgeting
Humming
Distractibility
Not wearing glasses as needed

Workspace/
administration

Reflects challenges associated 
with administering the WJ-IV 
and therefore, interfered with 
standardization of the tasks.

Lack of appropriate workspace
Difficulty knowing if the participant 

used tools, such as paper-and-
pencil/calculator

Participant(s) did not adhere to 
directions to stop working on timed 
tasks

Used a calculator and other devices 
for assistance on tasks

Technical Reflects technical difficulties 
encountered by the participants 
and/ or assessor during testing.

Poor sound quality
Parent sat next to participant during 

testing

Note. WJ-IV = Woodcock-Johnson-Fourth Edition.
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unique standardization challenges and scores on measures of Fluid Reasoning and 
Auditory Processing may differ based on modality of administration in youth with 
neurodevelopmental disorders.

The encouraging accessibility and flexibility of virtual psychoeducational assess-
ments must be considered within the standardization challenges of TNP (Farmer et al., 
2020; Hewitt et al., 2020). First, the client’s home can hinder a distraction-reduced 
environment and interfere with their ability to provide undivided attention during vir-
tual testing due to the presence of family members and lack of confidential spaces 
(Sumpter et al., 2023). As evidenced in the current study, clinicians lack the ability to 
create a controlled and private setting when practicing TNP; family members and/or 
pets may enter the client’s testing setting, unexpected loud noises cannot be prevented, 
and generally, participants may lack adequate space to participate in virtual in-home 
testing.

Second, personal factors and their effect on performance must be considered. 
Although participants passed validity tests during TNP in the current study, notable 
experiences such as reported anxiety about being “on camera,” may have impacted 
motivation to perform to the best of their ability. Indeed, Hewitt et al. (2020) suggested 
performance anxiety associated with household members overhearing responses can 
impact testing. We also speculate that the lack of an in-person assessor closely watch-
ing participant’s testing and providing encouragement may have affected performance 
and motivation. In fact, providing encouragement and redirection in the face of resis-
tance to testing for young people is common practice (Bracken & Nagle, 2017), yet 
difficult to provide during TNP due to the virtual separation. Consequently, typical 
encouragement practices during challenging tasks, such as Fluid Reasoning, may have 
differed based on environment and may have contributed to the discrepancy in scores 
obtained.

Table 3.  ICC Results for FTF and TNP Testing Modalities by WJ-IV Index.

ICC 95% CI n

General intellectual ability 0.96 [0.89, 0.98] 19
Comprehension knowledge 0.96 [0.49, 0.99] 19
Fluid reasoning 0.96 [0.90, 0.98] 19
Short-term working memory 0.92 [0.31, 0.98] 19
Cognitive processing speed 0.83 [0.59, 0.93] 19
Auditory processing 0.74 [0.33, 0.90] 19
Long-term retrieval 0.66 [0.09, 0.87] 19
Visual processing 0.90 [0.75, 0.96] 19
Cognitive efficiency 0.71 [0.27, 0.89] 19
Broad reading 0.51 [–0.32, 0.81] 18
Basic reading skills 0.96 [0.87, 0.98] 18
Mathematics 0.94 [0.83, 0.97] 14
Academic skills 0.96 [0.87, 0.99] 14

Note. ICC = intraclass correlation coefficients.
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Workspace and/or administrative challenges also occurred during TNP testing for 
the current study. Assessors were not consistently able to visually confirm the tools 
participants used for testing (e.g., paper-and-pencil/calculator) and strictly enforce 
directions to stop working on timed tasks. These factors together could have inflated 
scores as the participant(s)’ testing practices were no longer comparable to conditions 
in which the test was standardized.

Finally, the use of technology for testing and its related impact on scores is pivotal 
to consider. Of note, assessments are limited to youth with access to appropriate tech-
nology, such as a computer or tablet, and sufficient internet bandwidth. Even when 
technologies are available for the delivery of test stimuli, visual and auditory output 
may be altered, and internet connectivity can waver. Thus, participants’ lower scores 
on Auditory Processing may be best explained by lack of audio clarity as this is a fre-
quently cited challenge in the context of TNP among adults (Fox-Fuller et al., 2022) 
and, indeed, observed in the current study. Likewise, TNP puts demands on clients to 
access higher-order executive functions to independently set up technology and main-
tain the functionality of materials. Thus, Fluid Reasoning scores in the TNP condition 
may be more sensitive to participants diagnosed with ADHD and/or ASD as executive 
function impairment is commonly associated with these disorders (Craig et al., 2016). 
Moreover, severity of impairment and scope of independence related to diagnoses is 
crucial to consider when interpreting lower Fluid Reasoning scores.

Table 4.  Paired Samples T-Tests.

WJ-IV Index

Virtual In-Person

n T p Cohen’s dM (SD) M (SD)

General intellectual ability 89.73 (14.64) 91.47 (15.46) 19 1.23 .236 0.281
Comprehension knowledge 94.37 (12.64) 94.95 (11.86) 19 0.51 .615 0.117
Fluid reasoning 93.05 (19.14) 101.63 (20.78) 19 5.1 <.001 1.169
  Number series 94.53 (15.81) 98.84 (16.53) 19 2.51 .022 0.577
  Concept formation 92.95 (18.91) 103.00 (20.02) 19 4.59 <.001 1.053
Short-term working memory 91.63 (13.84) 89.00 (15.91) 19 –1.01 .326 –0.232
Cognitive processing speed 88.79 (11.85) 89.95 (12.04) 19 0.46 .649 0.106
Auditory processing 78.47 (13.93) 87.16 (13.10) 19 3.07 .007 0.703
  Phonological processing 79.58 (18.77) 84.63 (12.66) 19 1.92 .071 0.441
  Nonword repetition 84.53 (9.88) 92.84 (12.68) 19 2.67 .016 0.612
Long-term retrieval 98.89 (14.33) 97.53 (11.37) 19 –0.77 .45 –0.177
Visual processing 97.52 (10.38) 101.00 (13.84) 19 1.32 .204 0.303
Cognitive efficiency 88.32 (12.06) 86.78 (11.40) 19 –0.49 .631 –0.112
Broad reading 87.39 (14.12) 90.11 (15.11) 18 2.04 .057 0.481
Basic reading skills 86.94 (10.92) 89.06 (10.31) 18 1.87 .079 0.44
Mathematics 83.71 (15.50) 82.78 (16.30) 14 –0.53 .605 –0.142
Academic skills 80.71 (11.46) 80.71 (11.25) 14 0 1 0

Note. WJ-IV = Woodcock-Johnson-Fourth Edition; M = mean standard score; SD = standard deviation.
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Practice effects were also postulated as a possible reason for the difference of scores 
on Fluid Reasoning and Auditory Processing during FTF versus TNP testing. In this 
study, participants completed TNP first and FTF second and thus, participants may 
have improved their FTF Fluid Reasoning and Auditory Processing scores as they 
were previously exposed to the same testing material. However, previous research on 
test/re-test intervals ranging between 1 day and a few weeks identified practice effects 
for spatial and processing speed tasks but not measures of reasoning (Salthouse & 
Tucker-Drob, 2008). Likewise, the average testing interval between TNP and FTF in 
the current study exceeded publisher’s recommendations for time intervals between 
cognitive and achievement testing (Riverside Assessments, 2022). As such, while 
there may have been some contribution of practice effects on scores obtained, it is 
unlikely that this was the main determinant of score differentials.

Regardless of the cause for lower TNP scores compared to FTF scores on measures 
of Fluid Reasoning and Auditory Processing, until further research is conducted to 
clarify the underlying mechanisms, clinicians may wish to include additional FTF 
assessment to promote reliable measurement of skills and uphold standards of psycho-
metric assessment. Clinicians can opt to supplement TNP assessment of fluid reason-
ing with additional FTF subtests from batteries such as the Wechsler Intelligence 
Scales for Children-Fifth Edition (WISC-V; Wechsler, 2014), Raven’s 2 Progressive 
Matrices Clinical Edition (Raven et al., 2018) and/or the Test of Nonverbal Intelligence 
Fourth Edition (TONI-IV; Brown et al., 2010). Additionally, assessment of Auditory 
Processing may be supplemented with FTF administration of subtests from the 
Comprehensive Test of Phonological Processing- Second Edition (CTOPP-2; Wagner 
et  al., 2013), Test of Auditory Processing Skills- Fourth Edition (TAPS-4; Martin 
et al., 2018), and the NEPSY-II (Korkman et al., 2007). Without the ability to supple-
ment with FTF testing, examiners may wish to interpret results from measures of Fluid 
Reasoning and Auditory Processing with some caution, with the understanding that 
results from TNP assessment in these areas may underestimate the client’s actual 
abilities.

Strengths, Limitations, and Future Directions

Delivering TNP to youth in an ecologically valid environment is a strength of the cur-
rent study. Apart from Harder et al. (2020), TNP research has not compared in-person 
psychoeducational assessments to virtual psychoeducational assessments, in-home, 
without support from technicians. Next, the characteristics of participants can be 
viewed as a strength and limitation as youth with neurodevelopmental disorders are 
underrepresented in the literature. Prior TNP research with varying methodological 
procedures have primarily examined youth with language difficulties (e.g., Salinas 
et al., 2020), adult populations (e.g., Brearly et al., 2017), and individuals with highly 
specific conditions (e.g., youth with hearing loss; Werfel et al., 2021). However, the 
generalizability of the current study to populations outside of the narrow age group 
(i.e., 12–13 years old) and youth with neurodevelopmental disorders warrants caution. 
Further, a G*Power (Faul et al., 2007) sensitivity analysis, with 80% power and alpha 
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at .05 (two-tailed), suggested the paired samples t-tests could not reliably detect effect 
sizes smaller than Cohen’s d = 0.68. Repeating this study with larger sample sizes will 
allow future researchers to increase the likelihood of detecting true effects between 
FTF and TNP conditions and promote the capacity for subgroup analyses among neu-
rodevelopmental disorders. A final limitation of the current study involves the unique 
period of time in history, as assessments were administered during the global pan-
demic. During this period, youth were subjected to fluctuating restrictions, which may 
have contributed to varying levels of stress. In addition, COVID-19 assessment pre-
cautions, including masking, plexiglass barrier, and physical distancing, used during 
the FTF testing, may have impacted participant’s performance. Yet, the presence of an 
external variable that may impact a student’s learning and development is not uncom-
mon to psychoeducational assessments. In fact, considering the dynamic interactions 
among young person’s unique contexts, such as COVID-19, when interpreting cogni-
tive and academic data is integral to diagnostic assessment procedures (Stifel et al., 
2020).

Future work should continue to examine the validity of TNP assessments with 
diverse clinical populations varying in ages and diagnoses as intersectional identities 
may interact to render TNP delivery more suitable for some populations over others. 
Likewise, future research must evaluate TNP with typically developing children to 
establish expectations for a wider range of pediatric populations. Forthcoming research 
should also replicate current findings and examine underlying mechanisms, like tech-
nology limitations and executive functioning abilities, to explain the differences 
between FTF and TNP standard scores on Fluid Reasoning and Auditory Processing 
subtests. Additionally, the field of TNP would benefit from comparing TNP and FTF 
results from other commonly and uncommonly administered measures of cognition 
and achievement with consistently timed intervals between conditions. Although 
attempted in this study but abandoned due to uneven sample sizes, use of a fully coun-
terbalanced design would be ideal to reduce concerns regarding the possible impact of 
practice effects in research to come. Finally, future research procedures may benefit 
from standardized parental involvement protocols to mitigate disruptive behaviors and 
environments. Taken together, increasingly comprehensive studies will enhance 
knowledge regarding the utility and reliability of TNP for youth requiring assessment 
of clinical diagnoses in the convenience of their home.

Relevance to the Practice of School Psychology

Consistent with the scientist-practitioner model, school psychology benefits from inte-
gration of up-to-date scientific knowledge to inform efficacious practice (Shaw, 2021). 
Indeed, findings address questions raised regarding effective delivery of psychoeduca-
tional assessments in the education setting (Farmer et al., 2021) such that TNP assess-
ment may be an appropriate tool for school psychologists on a case-by-case basis. 
Current results highlighted common challenges experienced when administering TNP 
assessment with youth with neurodevelopmental disorders, such as environmental fac-
tors, behavioral characteristics, administration difficulties, and technical considerations, 
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which can be taken into consideration when determining the appropriateness of TNP for 
a specific client. Additionally, this research supports the general reliability of results 
obtained from TNP assessment to inform educational plans and accommodations for 
youth with this population. Further, results provide some guidance on areas where TNP 
may underestimate scores, providing suggestions on areas where additional FTF assess-
ment may be warranted to supplement results. Taken together, informed decision-mak-
ing in the delivery and application of TNP assessments will enhance assessment delivery 
as well as the student’s long-term capacity to access the education curriculum.
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