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Child assessment
Development tests are tools that are used to help measure a child's developmental progress from infancy through adolescence.

Every child develops at an individual pace. However, development tests may help to discriminate between normal variations in development among children and early signs of a developmental problem. About 16 percent of children have some form of developmental difficulty or delay.
Development tests have different purposes depending on the age of the child and may be administered under a variety of circumstances. They are designed according to the expected skills of children at a specific age. The tests range from the passive evaluation of an infant to the complex testing of adolescents.

Many daycare centers and preschools use development tests. Most schools administer school readiness tests before admission

The types of developmental assessment include:

· developmental screening to identify children with special needs or who may be at risk for developmental delays or school difficulty 

· diagnostic evaluation, if indicated by the screening, to confirm the presence and extent of a disability 

· readiness tests to assess a child's specific skills and information 

· observational and performance assessments to provide ongoing information about a child's development 

Test types

Types of development tests include the following:

· infant development scales 

· sensory-motor tests 

· speech and hearing tests 

· neuropsychological tests that measure neurological functioning 

· preschool psychoeducational batteries 

· early screeners 

· developmental surveys or profiles 

· early learning profiles 

· kindergarten or school readiness tests 

· tests of play behavior 

· social skills and social acceptance tests 

The Denver Developmental Screening Test (DDST)

The Denver Developmental Screening Test (DDST) is a widely used assessment for examining the developmental progress of children from birth until the age of six devised in 1969.It was originally designed at the University of Colorado Medical Center, Denver USA.

Commonly known as the Denver Scale, is a test for screening cognitive and behavioural problems in preschool children. It was developed by William K. Frankenburg and first introduced by him and J.B. Dobbs in 1967. The scale reflects what percentage of a certain age group is able to perform a certain task. In a test to be administered by a pediatrician or other health or social service professional, a subject's performance against the regular age distribution is noted. This test provides screening to confirm suspected problems with an objective measure, to monitor children at risk for developmental problems.

Performance-based and parent report items are used to screen children's development in four areas of functioning: fine motor-adaptive, gross motor, personal-social, and language skills. Child's exact age is calculated and marked on the score sheet. Scorer administers selected items based on where the age line intersects each functional area. The scorer can then determine if child's responses fall into or outside of the normal expected range of success on that item for the child's age. Testing takes 10 to 20 minutes, on average. This test was normed on a sample of children who were full term and had no obvious developmental disabilities. The sample was diverse in terms of age, place of residence, ethnicity/cultural background and maternal education. The norms indicate when 25%, 50%, 75%, and 90% of children passed each item. The test has good inter-rater and test-retest reliability. 

According to a study commissioned by the Public Health Agency of Canada, the DDST is the most widely used test for screening developmental problems in children.[2] While this study acknowledges the test's utility for detecting severe developmental problems, the test has been criticized to be unreliable in predicting less severe or specific problems. The same criticism has been upheld for the currently marketed revised version of the Denver Scale, the DENVER II.[3]. Frankenburg has replied to such criticism by pointing out that the Denver Scale is not a tool of final diagnosis, but a quick method to process large numbers of children in order to identify those that should be further evaluated.[4]
Standards for screening test construction still apply to the Denver. Although the instrument has proven reliability, it was not constructed on a large, current, nationally representative sample. It has not been studied for validity. Currently the measure is excluded from lists of recommended tools in several states (e.g., Minnesota Department of Education. ) .
The usefulness of the Denver Developmental Screening Test to predict kindergarten problems in a general community population. 

Test design                                                                              

The test consists of up to 125 items, divided into four parts:

· Social/personal: aspects of socialisation inside and outside the home 

· Fine motor function: eye/hand co-ordination, and manipulation of small objects 

· Language: production of sounds, ability to recognise, understand, and use of language 

· Gross motor functions: motor control, sitting, walking, jumping, and other movements 
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Testing kits, test forms, and reference manuals (which must be used to ensure accuracy in administration
of the test) for the DDST may be ordered from Denver Developmental Materials Incorporated, P.O. Box
6919, Denver, CO 80206-0919. (Reprinted with permission from William K. Frankenburg, M.D.)

TR




Application                                                                                

· No special training is required. 

· The test takes approximately 20 minutes to administer and interpret. 

· There may be some variation in time taken, depending on both the age and co-operation of the child. 

· Interviews can be performed by almost anyone who works with children and medical professionals. 

· The 125 items are recorded through direct observations of the child plus for some points, the mother reports whether the child is capable of performing a given task. 

· Younger infants can sit on their mother's lap. 

· The test should be given slowly. 

Interpretation of the test                                                           

· The data are presented as age norms, similar to a growth curve. 

· Draw a vertical line at the child's chronological age on the charts; if the infant was premature, subtract the months premature from chronological age. 

The more items a child fails to perform (passed by 90% of his/her peers), the more likely the child manifests a significant developmental deviation that warrants further evaluation.

What differentiates the Denver II from other screening tests? 

· It enables the tester to compare a child's development with that of over 2,000 children who were in the standardized population, like a growth curve. 

· It consists of items in which a sub-sample (race, less educated parents, gender and place of residence) which varied a clinically significant amount from the composite sample, are identified and their norms are provided in the Denver II© Technical Manual. 

· It provides a broad variety of standardized items to give a quick over-view of the child's development. 

· It also contains a behaviour rating scale. 

Items necessary to perform test                                               

These include:                                                                           

· Bell 

· Glass bottle 

· Set of 10 blocks 

· Rattle 

· Pencil 

· Tennis ball 

· Wool 

· Raisins 

· Bag with zip top 

· Cup 

· Doll 

· Baby bottle 

· Interpretation card 

The Bayley Scales of Infant Development (BSID)

The Bayley Scales of Infant Development (BSID) measure the mental and motor development and test the behavior of infants from one to 42 months of age.

Purpose

The BSID are used to describe the current developmental functioning of infants and to assist in diagnosis and treatment planning for infants with developmental delays or disabilities. The test is intended to measure a child's level of development in three domains: cognitive, motor, and behavioral.

Cognitive Development
Cognition can be defined as a process by which knowledge is         gained from perceptions or ideas. Cognitive development refers to how an infant perceives, thinks, and gains an understanding of the world. Within the history of developmental psychology, the work of Jean Piaget (1896–1980), the Swiss psychologist, has had the greatest impact on the study of cognitive development. Piaget's theory is focused on the processes of cognitive development and    states that the child is born with an innate curiosity to interact with and understand his/her environment. It is through interaction with others that the child actively constructs his/her development. Infants are given tasks that measure their interest in new things, their attention to familiar and unfamiliar objects, and how they play with different kinds of toys. Toddlers are given items that examine how they explore new toys and experiences, how they solve problems, and their ability to complete puzzles. Preschool-age children are given items that measure pretend play and activities such as building  with blocks, color matching, counting, and solving 

more complex puzzles.

Motor Development
During the first two years of life, infants grow and develop in many ways. Two types of motor development occur at this stage. Cephalocaudal development occurs in the following sequence: head before arms and trunk and arms and trunk before legs. Proximodistal development occurs as follows: head, trunk, arms before hands and fingers. Motor development has a powerful impact on the social relationships, thinking, and language of infants. Large motor development allows infants to have more control over actions that help them move around their environment, while small motor development gives them more control over movements that allow them to reach, grasp, and handle objects. The sequence of these developments is similar in most children; however, the rate of growth and development varies by individual. The Motor Scale (Mot) has two parts. The Fine Motor (FM) part looks at how well your child can use his or her hands and fingers to make things happen. Infants are assessed for muscle control such as following movement with their eyes, bringing a hand to their mouth, and reaching and/or grasping an object. Toddlers are given the opportunity to demonstrate their ability to perform such tasks as

stacking blocks, drawing simple shapes, and placing small objects such as coins in a slot. Preschool age children are asked to draw more complex shapes, build simple structures using blocks, and use scissors to cut paper. The Gross Motor (GM) part looks at how well your child can move his or her body.

Infants are assessed for head control and their performance on activities such as rolling from

side to side, sitting upright, and crawling motions.

Toddlers are given items that measure their ability to crawl, make stepping motions, support

their own weight, stand, and walk without assistance.

Preschoolers age children are given a chance to demonstrate their ability to climb stairs, run,

maintain balance, kick a ball, and other activities requiring full body control or coordination.

The Social-Emotional (SE) portion of the Social-Emotional and Adaptive Behavior Questionnaire

measures development in infants and young children by identifying social-emotional milestones that

are normally achieved by certain ages.

Caregivers of infants are asked to give feedback on their child’s level of interest in colorful or

bright things, ease of getting the child’s attention, ease of calming the child, and how often the

child responds to others by making sounds or changing facial expression.

Behavioral Development
Temperament is the set of genetically determined traits that organize the child's approach to the world. They are instrumental in the development of the child's distinct personality and behavior. This behavioral style appears very early in life—within the first two months after birth—and undergoes development, centered on features such as intensity, activity, persistence, or emotionality.

Besides measuring normal cognitive, motor, and behavioral developmental levels, the BSID are also used in cases in which there are significant delays in acquiring certain skills or performing key activities in order to qualify a child for special interventions. Specifically, they are also used to do the following:

· identify children who are developmentally delayed 

· chart a child's progress after the initiation of an intervention program 

· teach parents about their infant's development 

· conduct research in developmental psychology

Description

The BSID were first published by Nancy Bayley in The Bayley Scales of Infant Development (1969) and in a second edition (1993). The scales have been used extensively worldwide to assess the development of infants. The test is given on an individual basis and takes 45–60 minutes to complete. It is administered by examiners who are experienced clinicians specifically trained in BSID test procedures. The examiner presents a series of test materials to the child and observes the child's responses and behaviors. The test contains items designed to identify young children at risk for developmental delay. BSID evaluates individuals along three scales:

· Mental scale: This part of the evaluation, which yields a score called the mental development index, evaluates several types of abilities: sensory/perceptual acuities, discriminations, and response; acquisition of object constancy; memory learning and problem solving; vocalization and beginning of verbal communication; basis of abstract thinking; habituation; mental mapping; complex language; and mathematical concept formation. 

· Motor scale: This part of the BSID assesses the degree of body control, large muscle coordination, finer manipulatory skills of the hands and fingers, dynamic movement, postural imitation, and the ability to recognize objects by sense of touch (stereognosis). 

· Behavior rating scale: This scale provides information that can be used to supplement information gained from the mental and motor scales. This 30-item scale rates the child's relevant behaviors and measures attention/arousal, orientation/engagement, emotional regulation, and motor quality.

The BSID are known to have high reliability and validity. The mental and motor scales have high correlation coefficients (.83 and .77 respectively) for test-retest reliability.

Precautions
BSID data reflect the U.S. population in terms of race, ethnicity, infant gender, education level of parents, and demographic location of the infant. The BSID was standardized on 1,700 infants, toddlers, and preschoolers between one and 42 months of age. Norms were established using samples that did not include disabled, premature, and other at-risk children. Corrected scores are sometimes used to evaluate these groups, but their use remains controversial.

The BSID has poor predictive value, unless the scores are very low. It is considered a good screening device for identifying children in need of early intervention.

Preparation
Before giving the BSID test to a child, the examiner explains to the parents what will happen during the test procedure. This is to allow the examiner to establish a focused rapport with the child once the procedure has started and avoid diverting attention from the child to the parents during the test. The parents are also asked not to talk to the child during the BSID test to avoid skewing results.

Risks
There are no risks associated with the BSID test.

GROSS MOTOR FUNCTION MEASURE (GMFM)
The purpose of this standardized observational instrument is to measure change in gross motor function per time. The Gross Motor Function Measure (GMFM) was developed as a criterion referenced test for use in children and was designed to be used in both clinical and research settings. Therapists indicate that it is also useful for 1) describing a child's current level of motor function; 2) detrainment goals; and 3) providing easy explanations to parents concerning their child's progress. 

The GMFM is used to assess motor function, i.e., how much of an activity a child can accomplish, rather than the quality of the motor performance, or how well the child accomplishes the activity. 

Eighty-eight items are used to assess activities of motor function in five dimensions: 1) lying and rolling 2) sitting 3) crawling and kneeling 4) standing and 5) walking, running, jumping.   All items would usually be accomplished by a five year old with normal motor abilities.

Test materials required to administer the GMFM: generally found in the physical therapy departments of children's treatment centers. With most children, the GMFM can be completed within one testing session, in about 45 minutes. A generic scoring system is based on how much of each activity the child can complete. Explicit criteria for scoring each item given in the manual. The manual is essential for Scoring. Each item is scored on a 4-point rating scale. In addition to a total score a score may be obtained for each of the five dimensions. Scores are recorded on a six page score sheet and may easily inserted into the child's clinical record.
Examiner Qualifications
The GMFM is designed for use by experienced pediatric therapists. The amount of formal training in the use of the measure, that is necessary to ensure competency is yet to be determined.

Users should familiarized themselves with these guidelines and the score sheet prior to assessing children to ensure accuracy and consistency. At least 2 children should be tested as a practice exercise prior to use of the GMFM for clinical assessment.

Time Required
The time required to complete the GMFM is approximately 45-60 minutes. Some children may find it too tiring to complete the full test in one session or become non-compliant for a variety of reasons. For these children it may be necessary to use more than one session. However, any item completed in one should not be retested in another session. It is suggested that the assessment be completed within one week to avoid changes in scoring that could be attributed to a change in the child's functional level during the assessment period.

General Administration Guidelines

1. Equipment

All necessary equipment should be assembled ahead of time and adjusted to the appropriate heights. The floor should be marked with 2 clearly identified straight parallel lines (taped or painted) spaced 8" apart and 20 feet long with one of these lines 2/4" wide. a circle (24" diameter) should be marked in the same manner.

All items in lying and Rolling, Sitting, and Crawling and Kneeling are done on a mat. All items in Standing and Walking, Running and Jumping are done on the floor with the exception of items 52, 60, 61 and 62 which may also be done on the mat. 

· Floor - smooth firm surface 

· Two straight lines 8" apart and 20' long 

· Straight line 3/4" wide and 20" long 

· Circles - 24 " diameter on floor 

· A large firm exercise mat (minimum 4' x 6') with a maximum thickness of 1" 

· A small interesting toy or toys less than 4" in height that can be touched with one or both hands 

· Small bench not longer than 3 feet (when sitting, the child's feet should be on the floor) 

· Large bench (or table) appropriate in height for standing and cruising items (ie. between waist and shoulder height). 

· A rail or parallel bars may also be used 

· Stop watch or watch with a second hand 

· A stick for #75, 12" to 24" long 

· Other toys may be used to motivate the child throughout the assessment 

· A large object or toy that must be carried with 2 hands (e.g. a soccer sized ball) for item #72 

· Four steps with railing 

· A stool on castors may be necessary in item #51, if the child can walk forward holding on.

If any of this equipment is not available choose equipment that is as close as possible to the specifications. Note any substitutions in equipment on the front of the score sheet under "Testing Conditions". Replicate the substitutions on subsequent testing.

2. Environment
The environment should encourage the child to demonstrate the best possible effort for each item attempted. The room should be large enough to comfortably accommodate the required equipment, child and examiner. It should be warm enough for the child to be comfortable. The floor should be a smooth firm surface. The child should feel at ease during the testing and if appropriate should be accompanied by a parent or caregiver. However, the caregiver should not help the child with any items. The tester should ensure that the testing conditions are as comfortable and as consistent as possible in order to minimize changes in scores resulting from a variation in the environment. Any specific modifications to the environment should be noted on the front of the score sheet to be certain that these are duplicated during retesting.

3. Clothing
The child should be clothed in as little as possible to allow for the examiner's unobstructed observation. Shorts and a "T" shirt are ideal. The child is to be tested without shoes on.

4. Testing
Assemble the Specific Guidelines for Item Scoring, the Explanation of Terms and the Score Sheet before starting to test. The front page of the score sheet should be completed before testing is initiated.

Severity is based on clinical judgement and will be useful for building a database of information about expected change in children of different diagnoses, ages and severities.

Testing conditions include any specific factors in the environment that appear to influence the child's ability to complete the measure or interfere with standardized test conditions.

It is recommended that the items be tested in the order given and that each dimension be tested before another is initiated to avoid accidently omitting any items.

Any item that would be feasible for the child to attempt must be tested. Although the items in each dimension are arranged approximately in a developmental sequence, it cannot be assumed that any items can be scored based on the scores achieved on subsequent items. Although both the dimensions and the items within the dimensions are arranged in a developmental sequence, items at the end of one dimension may be more difficult than the items at the beginning of the next. It is therefore suggested that items at the beginning of each dimension be tested when feasible.

It is acceptable to test in any order. For example, if compliance is an issue, it may be advisable to begin in a dimension that is more acceptable to the child.

The child is allowed a maximum of 3 attempts or trials for each items or trials for each item. The spontaneous performance of any item is acceptable and is included as one of the 3 trials. The score assigned is based on the best performance over a maximum of 3 trials. If the child achieves the task in the first trial, no subsequent testing of the item is needed. Verbal encouragement or demonstration of any test item is permitted. The child may also be assisted through a "test trial" to ensure that he understands the item.

If necessary, the child may be placed in the starting position. As this is an observational instrument no additional "hands-on" assistance of facilitation is permitted unless specifically indicated.

Factors Which May Interfere With The Validity of The Scores
Many children become non-compliant as soon as they sense the structure of an assessment! For these children it is suggested that as many items as possible be scored based on spontaneous performance observed within the testing environment. Any strategy that meets the defined testing guidelines can be used (eg. "follow the leader", role playing, etc.). Other toys or equipment may also be used as incentives. For example, children who are 4 point crawling often resist attempting item 38, even though they are able to creep. Setting up a tunnel is a very acceptable method of testing this item (especially if they have someone to follow!).

If the child refuses to attempt an item that you feel he is capable of performing, return to that item at the end of the measure. If the child is non-compliant, and performing in a manner that does not reflect his typical functional abilities, it would be advisable to re-schedule another testing session.

Any item that the child does not attempt must be scored 0. Precautions should be taken to ensure that the scores assigned reflect the child's true functional level as accurately as possible. Any items that are omitted in the testing are also assigned a 0.

Validation of the Gross Motor Function Measure for Use in Children and Adolescents with traumatic brain injuries 

Motor function recovery is a key goal during rehabilitation of children and adolescents with traumatic brain injury. To evaluate how well treatment strategies improve motor function, we need validated outcome measures that are responsive to change in pediatric patients with traumatic brain injury. The Gross Motor Function Measure has demonstrated excellent psychometric properties in children with cerebral palsy and Down syndrome, yet its responsiveness in patients with pediatric traumatic brain injury has not been proven irrefutably. Our aim was to validate the Gross Motor Function Measure for this patient group. Gross Motor Function Measure versions revealed convincing discriminative capability. Test-retest reliability was excellent. The Gross Motor Function Measure (GMFM) is recognized in clinical practice and international rehabilitation research as the gold standard for evaluating quantitative changes in gross motor function. 
Testing With Aids/Orthoses
The GMFM should be administered the first time through without aids, or orthoses. Shoes are considered an orthosis. If a child normally uses aids or orthoses, retest with them on using the same quidelines. The entire test does not need to be repeated, however, the aid or orthotic must be applied at the beginning of a dimension that includes the desired items and is kept on for the remainder of the assessment.

If the child's function changes as a result of the aid or orthosis, then mark an A in the box relating to that score. For example, if the first time through item #57 "stands on right leg" a child scores a 2 and then with aids or orthoses scores a 3, the score sheet would look as follows

                              0 □ 1□ 2□√ 3□A

There is a place on the back page of the Score Sheet to indicate which aid/orthosis was used and with which dimension they were first applied. (There may be more than one device, i.e. Rollator and ankle-foot orthosis.)

Specific Administration Guidelines
1. Scoring Single Items
Scoring is based on a 4-point scale for each item using the following key:

                      0 - does not initiate

                      1 - initiates

                      2 - partially completes

                      3 - completes

The scoring key is provided as a general guideline. Initiation (1) is usually less than 10% completion. Partially completes (2) is from 10% to less than 100% completion. Completes (3) is 100% completion. However, most of the items have specific descriptions for each score. It is imperative that the guidelines be used for scoring each 

It is very important that the child be encouraged to attempt as many items as possible to ensure that the best possible total score for each dimension is achieved.

The child is allowed a maximum of 3 trials for each item. Remember that spontaneous performance of any item is allowed but must be included as one of the possible 3 trials (i.e. there cannot be 3 trials and then later spontaneous attempt(s) of the same item included in the scoring). However, you may make note of this for your clinical information in the "comments" section of the score sheet.

The score assigned for each item is based on the highest level of function achieved over the 3 trials.

Determining a Total Score
To determine a total score, sum the item scores within dimensions and transfer to the third column of the summary score section on the Score Sheet. A percent score is then calculated within each of the five dimensions [(child's score/maximum score) x 100)]. The total percent score for each dimension is averaged to obtain the total score. If a decimal occurs, round off the number to the nearest whole number.

Determining a Goal Total Score
To determine the goal total score, only those dimensions identified by you as goal areas are included. Goal areas are chosen in dimensions where change is expected to take place. There is no maximum or minimum number of dimensions which can be chosen. Place a check in the appropriate box to indicate the chosen goal dimensions and average the scores to obtain a goal total score.

Determining Summary Scores When Testing with Aids/Orthoses
The calculations to determine a total and goal total score when the child uses an aid or orthoses are the same as for the unaided scores. The unaided scores are used for dimensions completed prior to where the aid/orthoses was first applied and the aided scores are used subsequently.

General Issues in Interpreting Scores
1. Single item reliability has not been determined and validation work to date applies only to percent scores for dimensions, total scores and goal total scores.

2. For clinical use, the authors suggest completing an entire GMFM initially to help identify the goal areas. Subsequently, one can assess only the goal areas to monitor the change. While this use of the measure will save time, it runs the risk of missing changes in areas of motor function which are unanticipated and hence may not be assessed at follow-up. For example, change in standing and walking balance may be associated with improved sitting capabilities but these would be missed if the sitting items were not assessed.

3. The GMFM was initially designed to be administered independently without the child using any aids or orthoses the therapist retests the child with the appropriate aid and determines this second score. Any change in these two scores is noted. Although this approach may be clinically useful (and feedback from therapists has indicated they feel the GMFM is responsive to changes as a result of the application of aids and orthoses), the validation work to date has not included analysis of the aids and orthoses data. For research purposes we would suggest applying the same aid at the same item number for repeat testing.

