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ABSTRACT. This investigation examined the extent to which a structured curriculum in developmental pedi-
atrics could be applied effectively to a wide range of pediatric residency training programs. Residenls drawn
principally from sites not involved in the original development of a curriculum in developmental pediatrics were
assigned randomly to prerotation control or postrotation experimental groups. Based on an objective case
management test, residents who had participated in the rotation defined by the curriculum scored significantly
higher than those who had not. Differences between experimenltal and control groups were similar for bolh the
first and second evalualion years and for residents drawn from the original and new sites (lotaln = 161). Sub-
jective evaluations by residents and faculty preceptors confirmed the utility of curriculum. J Dev Behav Pediatr
8:260-265, 1987. Index terms: resident training, developmental pediatrics, curriculum evaluation.

Primary care pediatricians have expressed considerable
concern with regard to the adequacy of their training in
areas related to child development, developmental pedi-
atrics, and behavioral pediatrics.!-* The field of develop-
mental pediatrics, with a focus on children with chronic
central nervous system and/or sensory handicapping
conditions,’ has had special problems. Reports have iden-
tilied a number of significant organizational, political,
and economic issues® that have prevented the necessary
expansion of training programs to accommodate 1o these
perceived inadequacies and to changing patterns of prac-
tice in contemporary pediatrics.” Indeed, a survey of all
accredited pediatric residency programs in the United
States revealed that, although training in various aspects
ol developmental pediatrics was available, it was loosely
organized, generally lacked specilic goals and objectives,
and lailed 1o provide a comprehensive approach to evalu-
aling and managing children with a broad range ol devel-
opmental disabilities.”

In response to this state ol affairs, a “Cnrriculum in
Developmental Pediatrics” was developed'? under the
guidance of a National Task Force on Developmental Pe-
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diatrics. The curriculum contains a description of a clini-
cal rotation for a I-to 2-month period, an integrated set of
educational goals and objectives, and a series of clinical
activities, protocols, and lecture outlines that correspond
1o the goals and objectives. In addition, extensive biblio-
graphic and supplementary educational materials were
developed 1o support curriculum implementation. Ten
interrelated units were agreed upon by the National Task
Force as representing the core content of the field of de-
velopmental pediatrics, and were as follows: (1) basic prin-
ciples of child development and screening, (2) knowledge
of handicapping conditions, (3) aspects ol prevention,
(4) developmental diagnosis and assessment, (5) interdisci-
plinary process and team functioning, (6) lamilies, (7) man-
agement of developmental disabilities, (8) attitudes toward
handicapping conditions, (9) community service and re-
sources, and (10) controversial research issues. The knowl-
edge and clinical components of the curriculum were orga-
nized according to the major developmental disabilities,
i.e., mental retardation, motor handicaps (especially ce-
rebral palsy), central communication disorders, autism,
learning disorders, and major sensory impairments and
multiple handicaps. A more delailed description ol this
curriculum is given elsewhere.?-!!

Alter extensive field testing, the curriculum was imple-
mented and evaluated in seven pediatric training pro-
grams that participated actively in its development. These
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programs will be referred to as demonstration sites in this
report. In addition, other training programs interested in
implementation received assistance through the National
Task Force in the form of workshops and related activi-
ties. When those programs, here referred to as replication
sites, mel specific criteria, they were included as part ol
the evaluation. Criteria included the availability of mini-
mum teaching resources to allow a supervised 1-month
rotation, a sufficiently diverse patient population, collab-
oration with clinical staff lrom medical and nonmedical
specialties, and documentation that all major components
of the curriculum were covered in their program. A small
number ol replicalion sites, most having fairly large pro-
arams, mel these criteria during the first evaluation year

(1982-83) and were included in the initial evaluation of

the curriculum.!!

As part of that initial evaluation (year I), an objective
assessment comparing residents in a prerotation control
eroup with those in a postrotation experimental group re-
vealed that the clinical decision-making skills of residents
working with at-risk or handicapped children can be en-
hanced signilicantly through participation in a develop-
mental pediatrics rotation guided by the curriculum. In
addition, residents rated their particular rotation as being
well organized, that knowledge and clinical skills related
1o handicapped children and their families were imporiani
to their future pediatric careers, and that this particular ro-
tation was critical in acquiring these skills and knowledge.!!

Despite these positive outcomes, the critical test ol the
usefulness of the curriculum must extend beyond the
original demonstration and replication centers, as Lhese
sites may nol be representative of the full spectrum ol
training programs. There is a wide range in the size and
scope ol pediatric training programs, and the correspond-
ing variability in clinical experiences, local constraints,
and faculty training in developmental pediatrics make il
essential that any curriculum expecting widespread use
must be sufficiently llexible to accommodate to this di-
versity. The intention of the National Task Force was, in
lact, 1o develop a single structured curriculum that could
be adapted to a wide range of training programs. The in-
clusion of core cases, suggestions lor alternative clinical
experiences, the provision ol supportive didactic material,
and the offering of strategies to enable programs to adapt
to local conditions all were designed with this intent.

Accordingly, the primary purpose of the current inves-
tigation was to evalualte the effectiveness of the curricu-
lum lor training programs consisting mainly of replication
sites that participated during a recent evaluation year
(year I1). In addition, since objective and subjective eval-
uation data were available from both demonstration and
replication sites during both year I and year Il, a number
ol other comparisons could be carried out. Specifically,
it was possible to determine not only whether the curricu-
lum was effective lor a diverse and extensive group com-
posed primarily of residents from new training programs,
but also whether the original demonstration siles were
able 1o maintain the quality of their rotations from year
to year and whether any diflerences existed between dem-
onstration and replication programs.

METHOD

Subjects

Sixty-four pediatric residents participated in the com-
prehensive evaluation of the project during the first eval-
uation year, 1982-83 (year I). Residents were drawn from
the seven demonstration (n = 44) (raining programs
(University of Cincinnati, Howard University, University
of lowa, The Johns Hopkins University, The Ohio State
University, Rutgers University, and University of Wash-
ington), as well as from replication (n = 20) training
programs that were able to meet the criteria for full im-
plementation. These programs were at Dartmouth Col-
lege, University of Oregon, University of Pennsylvania,
and University of Utah.

In year Il (1983-84), 97 pediatric residents participated
in the full evaluation. Since four additional replication
training sites began full implementation during year 11
(University of Arizona, University of Massachusells,
University of South Florida, and University ol Tennes-
see), most residents were drawn from replication pro-
grams (n = 58). The remaining 39 residents represented
the demonstration sites. Overall, then, atotal of 161 resi-
dents participated in the evaluation of the curriculum
across year | and year Il and across demonstration and
replication programs.

Of the 15 participating programs, 12 had mandatory
block rotations. Thirteen had I-month rotations; the
other two programs had 2-month rotations. Nearly (wo-
thirds of the residents participated during their second
year ol training. Approximately 42% indicated that they
anticipated a career in primary care, 36% had selected a
subspecialty area, and 22% were undecided. A small pro-
portion of residents (less than 3%) selected developmen-
lal pediatrics as a subspecialty area of interest. Overall,
demographic characteristics were distributed in similar
proportions across training years and type ol site.

Objective Evaluation

Experimental Design and Procedure. Since most resi-
dents participated in the rotation on a monthly basis, it
was possible to take advantage of this schedule and assign
residents in an unbiased manner to either an experimental
group or a control group. Specifically, before the first
month ol both year | and year 11 evaluation periods, resi-
dents from all participating sites who were scheduled lor
the rotation were assigned randomly 1o either a postrota-
tion experimental group or a prerotation control group.
At the end of the month, after completion ol the rotation,
the experimental group residents were administered the
Evaluation Case Study questions (see next section). At the
same time, residents scheduled to begin the rotation dur-
ing the second month were administered the same 1est
(constituting prerotation control group scores). This pro-
cedure was followed for successive months as prerotation
control and postrotation experimental group residents
were alternated within sites. To prevent any confounding
from assignment of experimental or control groups Lo
specific months, at any one time, half the programs as-
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signed residents to the control group and half to the ex-
perimental group.

Although a different cycle was used for sites with longer
rotations, the same design principles and procedures were
followed. By aliernating participation in experimental and
control groups within and across sites and through ran-
dom assignment of residents, this procedure had the ef-
fect of randomizing all possible confounding variables,
including prior resident experiences and self-selection
factors. In addition, this procedure did not interfere with
rotation schedules or prevent any resident from partici-
pating in the rotation.'? Accordingly, this experimental
design permitted us to compare differences between resi-
dents who had participated in a rotation guided by the
curriculum and those who had not, but were scheduled to
do so. It also allowed comparisons of outcomes between
year | and year Il and between demonstration and repli-
cation sites.

Assessment Instrument. A set of four clinically oriented
Evaluation Case Study questions designed (o test resi-
dents’ knowledge and clinical decision-making skills was
developed. Each question and subquestion was keyed (o
the content of the curriculum and was finalized only aller
extensive field testing. These four cases, representing dif-
ferent developmental disorders, were as follows: (1) a
3-year-old with Down syndrome, (2) a 2-year-old with
the spastic diplegia type of cerebral palsy, (3) a 7-year-old
with school learning and attention problems, and (4) a
3-year-old, born 10 weeks prematurely, with significani
language delay. Case material was presented in a sequen-
tial format, as residents were given additional clinical in-
formation and were requested to make specific judgments
al various points within each question. Residents had a
maximum of 2 hours to complete the four cases without
relerence materials.

The answer key and scoring system were determined
through consensus involving many of the developmental
pediatricians from participating sites. To evaluate the re-
liability of the scoring system, two independent raters
scored 22 of the protocols from year 11. Pearson product-
moment correlations were very high (average r = 0.96)
for each of the four case study questions. Dilferences be-
tween raters across questions averaged less than one point.
(The case study questions are available from the first
author.)

Subjective Evaluation

Assessment Instruments. Two instruments were devel-
oped 1o elicit subjective information from both residents
and supervising faculty with regard to the effectiveness
of the curriculum in changing residents’ attitudes, knowl-
edge, and clinical skills, and to evaluate related aspects of
the rotation in developmental pediatrics. The perceptions
of residents were obtained by means of a Resident Feed-
back Questionnaire (RFQ), which was completed by all
residents at the end of the rotation. The primary section
of the RFQ consisted of self-reports of residents’ perceived
competence in 11 clinical skill areas emphasized in the
curriculum. Residents used a seven-point rating scale
ranging from 1 (extremely poor skills) to 7 (extremely
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good skills) Lo respond to the following question: “Assume
you are in general practice and are asked to perform a
comprehensive pediatric developmental assessment of a
child with handicaps or suspected of having a handicap-
ping condition. Please use the scale below to rate how
competent you would feel in carrying out the following
clinical activities in your office.” Residents were also
asked to estimate the percentage of their rated skill levels
for each of the 11 areas that could be attributed directly
to their participation in the developmental pediatrics
rotation.

The self-report questionnaire also asked residents to
rate, on a similar set of scales, their knowledge of the ma-
jor handicapping conditions, Lo estimate the proportion
of that knowledge that could be attributed to the rotation,
to evaluate the extent to which the rotation was well orga-
nized, and 10 indicate how important the knowledge and
skills that were part of the rotation were in relation to their
anticipated pediatric career. The organizational question
used a scale ranging from | (totally fragmented) to 7 (to-
tally coherent and consistent), whereas the importance
question used a scale ranging Irom 1 (not at all) to 7
(critical).

Faculty members completed a corresponding instru-
ment, the Clinical Skills Checklist (CSC), that paralleled
the clinical portions of the RFQ. Attending faculty mem-
bers who had primary responsibility for resident supervi-
sion during the rotation were asked to rate each resident’s
skills in the 11 clinical areas lound in the RFQ using the
same numerical scale and private practice framework.

RESULTS

Objective Evaluation

Residents’ scores on the lour Evaluation Case Study
questions were summed and analyzed in accordance with
assignment Lo experimental or control groups, year | or
year Il of participation, and whether they represented
demonstration or replication sites. Accordingly, a 2 (ex-
perimental vs. control) x 2 (year | vs. year II) x 2
(demonstration vs. replication) analysis of variance
(ANOVA) was carried out on the total scores (maxi-
mum = 270 points). Statistically reliable findings were
obtained for all three main effects: experimental vs. con-
trol, F(1,153) = 39.14, p < 0.001; year I vs. year II,
F(1,153) = 11.79, p < 0.001; and demonstration vs.
replication, F(1,153) = 5.45, p < 0.05. None of the
interaction terms were statistically significant.

As illustrated in Figure 1, postrotation experimental
group residents’ scores (overall mean = 155.44; SD =
28.6) exceeded those in the prerotation control group
(overall mean = 116.79; SD = 33.3), irrespective of
year of participation or whether they represented dem-
onstration or replication programs. The overall score for
residents from the replication sites (mean = 146.4;
SD = 32.7) exceeded that of the demonstration pro-
grams (mean = 126.2; SD = 37.5). However, as indi-
cated in Figure 1, this result was due primarily to the fact
that residents in replication programs had higher prero-
tation scores. Overall gains between prerotation control
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FIGURE 1. Mean lotal scores on the Evaluation Case Study ques-
tions for prerotation control and postrotation experimental groups by
year of training and type of program.

and postrotation experimental groups were similar for
both the replication and demonstration programs. The
most substantial difference between prerotation control
and postrotation experimental groups did occur for the
demonstration programs during year | but, as noted, none
of theinteraction terms were significant. The finding that
average year | scores (mean = 139.09; SD = 41.2) ex-
ceeded year 1l scores (mean = 133.96; SD = 33.0) ap-
peared 1o be due to the higher overall scores of the year |
replication group. Given the small absolute differences
between year | and year Il means and the relatively small
number of subjects in that first year replication group, this
finding should be interpreted cautiously.

Multivariate analyses of variance (MANOVA), using
Wilks’ criterion, tested the scores obtained on each of the
four Evaluation Case Study questions simultaneously.
Significant effects were obtained for control vs. experi-
mental, F(4,150) = 2.51, p < 0.05; demonstration vs.
replication, F(4,150) = 7.75, p < 0.001; and year [ vs.
year I, F(4,150) = 9.60, p < 0.001. No interactions
reached significance. Univariate analyses for each of the
four cases yielded essentially the same pattern as obtained
for the total score results. The most consistent outconies
for those univariate analyses were those related to the dif-
ferences between the prerotation control and postrota-
tion experimental groups.

Subjective Evaluation

Table | presents the mean ratings for each of the 11
clinical skills for the Resident Feedback Questionnaire
(RFQ) and Clinical Skills Checklist (CSC), and the per-
cenl attributed to the rotation measure. For each clinical
skill area, scores in the table were combined across year |
and year |1 and across demonstration and replication site
membership, since virtually no differences were obtained
as a function of these two variables. Specific discrepan-
cies will be discussed below. As can be seen, residents
generally felt they had more than adequate skills in nearly
all of the 11 areas (overall mean = 5.14). However, skill
areas requiring utilization of community services, long-
term management of handicapped children, and vision
and hearing screening, received the lowest ratings.

Overall, residents attributed 53.61% of the skills to

their participation in the rotation itsel{. Areas perceived
by residents as having provided the largest proportion at-
tributable to the rotation were working with other pro-
fessionals (mean = 66.72%) and integration of clinical
findings (mean = 61.10%). As might be expected, the
two areas receiving the lowest ratings were the physical
and neurologic exam (mean = 46.95%)and hearing and
vision screening (mean = 38.00%), reflecting training
obtained in previous rotations. This pattern of ratings was
highly consistent across year and program type. Although
asignificant MANOVA was lound for the demonstration
vs. replication variable, F(11,134) = 3.02, p < 0.001,
univariate analyses revealed that this effect was entirely
due to the developmental screening skill area, with dem-
onstration group residents attributing a larger proportion
of this skill to the rotation than replication site residents,
F(1,144) = 4.05, p < 0.05.

Faculty ratings of resident skills on the Clinical Skills
Checklist (CSC) closely correspond to the perceptions of
the residents themselves (see Table 1). Once again, these
ratings were highly consistent across type of program and
year. Although a MANOVA revealed that the demonstra-
tion vs. replication site variable was significant on the
CSC, F(1,102) = 2.79, p < 0.05, univariate analyses
again indicated that the effect was due to the developmen-
1al screening skill only, with faculty rating residentsin the
replication group higher, F(1,112) = 6.80, p < 0.05.

TABLE 1. Combined Data? for Resident and Faculty Subjective
Clinical Skills Ratings, Plus Percent of Skills Attributed
to Rotation

Resident % Faculty
Rating Attributed® Rating

Clinical Skill Area (n = 153) (n = 148) (n = 116)

1. Developmental screening 5.54 53.07 5.37

2. History and etiology 5.51 53.14 573

3. Physical and neurologic 5.28 46.95 571
examinalion

4. Vision and hearing screening  4.72 38.00 4.81

5. Motor, language, and socio- 5.27 59.37 5.57
emolional assessment

6. Integration of clinical findings 5.04 61.10 5.72
7. Working with other 5.60 66.72 5.81
professionals

8. Communicating with parents 5.48 47.62 5.60
9. Management 4.53 51.55 4.99
10. Community services 4.21 55.74 4.81
11. Attitudes/clinical approach 5.43 56.54 5.80
Total 5.14 53.61 5.48

aA|ll data are means. The number of fully completed scales varied for
this analysis. Dala include scores oblained from control and experi-
mental group residents following completion of the rotation, aver-
aged over year and type of program.

bRefers to percent of perceived competence in each clinical skill area
residents atiributed direclly o participation in the developmental pe-
diatrics rotation.

Mean rating, by residents, of the factual knowledge of
developmental pediatrics, emphasizing the major devel-
opmental disorders, was 4.63. Nearly 60% of this knowl-
edge was attributed to the rotation. Residents’ perception
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of the rotation in terms of its importance to their antici-
pated pediatric careers was quite high (mean = 5.88).
Finally, residents generally rated the rotation as being
well organized (mean = 5.01). Separate analyses of vari-
ance carried oul for each of these four ratings revealed
that neither type of program nor year affected the ratings
(p > 0.05).

DISCUSSION

This report both supports and expands original evidence
for the effectiveness of a comprehensive, structured cur-
riculum in developmental pediatrics lor pediatric resi-
dents. What is most important is the fact that it conlirms
the educational utility of such a curriculum-based rotation
across Lime and for training programs which were com-
pletely uninvolved with the original curriculum develop-
ment process. The most robust and consistent objective
evaluation differences were between the experimental and
control groups, irrespective of year or type ol program
(i.e., demonstration or replication). We feel this finding
supports the value ol a structured curriculum for new
sites, and should encourage lurther dissemination and
replication in other pediatric residency programs. In fact,
18 sites, in addition to the 15 programs in the current re-
port, are at various stages of implementation, and should
soon meel thecriteria established for inclusion in the con-
tinuing lormal curriculum evaluation. Informal reports
from these most recent replication sites support the major
findings of thisinvestigation, as these “newest” programs
are finding the curriculum valuable in structuring their
developmental pediatrics rotations.

It is our additional observation and continued opinion
that this curriculum has clearly defined and demarcated
the field ol developmental pediatrics to the satislaction of
most participating pediatric programs. The core curricu-
lar content pertaining primarily Lo the broad spectrum of
developmental disorders, including identification and
management of frequently associated behavioral prob-
lems, realistically describes an increasingly recognized
subspecialty patient population requiring conceptual
synthesis and (reatment coordination. As increasing
numbers of new replication sites seem lo recognize this
unique identity, we must reaffirm one of the original
goals of the curriculum project, namely, to dilferentiate
developmental and behavioral pediatrics despite their
overlaps and shared expertise.'! Accordingly, we would
agree with Cohen’s'? recent observation that develop-
mental pediatrics has established an identity within the
practice ol pediatrics through the development of a cur-
riculum and more formalized training structures, whereas
behavioral pediatrics has not. We would correspondingly
disagree with the opinion expressed by Parmelee'* that
this distinction between developmental and behavioral
pediatrics is artificial, unwise, and counter-productive Lo
training efforts in both areas. The overall acceplance and
success of this curriculum’s national replication suggest
an ability on the part ol both pediatric residents and at-
tending laculty to distinguish these content areas, while
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still appreciating the broad, intrinsic importance ol child
development and behavior to all aspects of pediatric care. It
may well be that the most elfective and meaningful ap-
proach is Lo establish a comprehensive training program,
perhaps integrated over the entire 3-year residency period,
that incorporates essential components from the fields of
developmental and behavioral pediatrics, as well as child
development. Although il is beyond the scope of this arti-
cle 1o discuss this issue, we would certainly encourage
such collaborative training efforts.

Despite the efforts and achieved progress of the na-
tional curriculum project, difficulties persist in realizing
widespread, substantial change in developmental pediat-
rics training at the pediatric residency level. Fiscal, ad-
ministrative, philosophical, and facully constraints act
separately or in combination to interfere with sufficient
training in this area and to maintain its relatively low pri-
ority in many pediatric programs.!S Weinberger and
Oski,'® for example, surveyed 29 pedialric residency pro-
grams and, 5 years after the Task Force report, found fewifl
any changes in the traditional emphasis on inpatient and
neonaltal training. The survey failed to demonstrate any
trend indicating increased emphasis on training experi-
ences in developmental or behavioral pediatrics. In other
words, although partly related to the relative scarcity ol
laculty trained in developmental pediatrics,!” the consis-
tent message from the Pediatric Education Task Force
and from the practitioner surveys cited in the introduction
have not resulted in programmatic reassessment and al-
teration in nearly enough training programs.

We did not altempl Lo evaluale systematically the ef-
fects of various program factors, such as the relative con-
tributions of a 1- or 2-month rotation, or the extent (o
which the availability of clinical resources alTected the
outcomes ol the training process. Most program [actors
overlapped with one another across sites, and no pattern
was apparent in our data. In addition, it was not possible
for us to monitor compliance to the curriculum at each of
thesites. However, faculty from each program did attend
workshops conducted by stafl associated with the curricu-
lum project and provided specilic plans for implementing
cach of its goals and objectives for their block rotations.
Although compliance certainly varied from site to site,
there is no reason Lo expecl that the groups participating
in this study were differentially affected by this or any
other factor not associated with the curriculum.

Overall, then, the most reliable and consistent finding
of this replication investigation was the significantly im-
proved objective evaluation performance of the postro-
tation experimental residents, compared Lo prerotation
control residents. Future evaluations must monitor any
trends toward an attenuated effect over time as the rota-
tlion becomes more routine, as might be suggested by our
year [-year Il dilferences. Even though replication site
residents generally outperformed demonstration site res-
idents, programs showed highly significant and similar
experimental-control differences overall. Subjective cur-
riculum evaluation ratings also consistently supported
these positive results across both type of program and
year of participation. Follow-up data, currently being
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gathered for those residents who participated in the rota-
tion and who are now in pediatric practice, should con-
tribute to our understanding of the longer-term impact of’
this structured curriculum. To summarize, these data re-
inforce the overall goal of increasing the number of pedi-
atric training programs which regularly offer residents a
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well-defined, curriculum-based rotation in developmen-
tal pediatrics.
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