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Birth 

 
-Poor eyesight, cannot focus on objects beyond 8-15 
inches away. 
-Able to stare at object held within this range. 
-Blinking in response to bright light or touching eye. 
-Eyes are sometimes uncoordinated, not moving 
together, may look crossed-eyed. 
-Initially fixes eyes on a face or light then begins to 
follow a moving object. 

 



1 Month 

 
-Begins using eyes in tandem. 
-Looks at faces and pictures with contrasting black and 
white images, cannot distinguish similar colors. 
-Can follow an object up to 90 degrees. 
-Watches parent closely. 
-Tears begin to work. 
-Moves eyes and head in unison. 



2-3 Months 

 
-Begins to be able to see an object as one image. 
-Looks at hands. 
-Follows light, faces, objects. 
-Begins to differentiate colors, develop a preference for 
bright colors. 
-Begins to track objects. 



4-5 months 

 
-Begins to develop depth perception. 
-Beginning to reach hands to objects, may bat at 
hanging object with hands 
-Can stare at block 
-Recognizes bottle 
-Will look at self in mirror 
-Will look at own hand 
-Moves eyes to inspect surroundings. 



5-7 Months 

 
-Has full color vision, able to see at longer distances 
-Can pick up a toy that is dropped 
-Will turn head to see an object 
-Likes certain colors 
-Will touch image of self in mirror 

 



7-11 Months 

 
-Can stare at small objects 

-Begins to have depth perception 
-Plays peek-a-boo 
-Eyes move with less accompanying head movement 
-Observes activities occurring in the surrounding area 



11-12 Months 

 
-Can watch objects that are moving quickly. 
-Intense visual inspection of objects and surroundings 

 



12-14 Months 

 
-Able to place shapes in proper holes 
-Becomes interested in pictures 
-Recognizes familiar objects and pictures in books, may 
point to some objects when asked, "Where is the ...?" 
-Points and gestures for objects and actions 
-Recognizes own face in mirror 

 



18-24 Months 

 
-Able to focus on objects near and far 
-Scribbles with crayon or pencil, may imitate drawing 
straight line or circle 
-Can point to body parts (nose, hair, eyes) when asked 

 



36-38 Months 

 
-Watches and imitates other children 
-Can copy shapes 
-Vision is nearing 20/20 
-Names colors 

 



48-72 Months 

 
-Hand-eye coordination improving 
-Moves and rolls eyes in an expressive way 
-Recognizes and recites the alphabet 
-Ready to begin reading 
-Has complete depth perception 
-Uses scissors 
-Can name coins and money 

 



Hand-Eye Coordination 

 Hand-eye coordination is the use of visual input to aid in 

the production of specific motor actions involving the 
hands to perform a task, such as writing, drawing, or 
catching something. Since vision is an integral part of 
hand-eye coordination, developmental milestones are 
included along with the vision developmental milestones. 
These coordinated activities are seen throughout the 
vision milestones as well. 
 



Birth to 3 years 

 
In infants this begins as merely being able to follow an 
object as it moves through their field of vision. The next 
step is attempting to use their hands to grasp an object 
that they see, at first these attempts will be rather 
clumsy and become more precise with time and practice. 

 



3-5 Years 

 
Handedness develops as the child continues to fine tune 
their motor actions. Develop depth perception and more 
global control of their body’s motor functions (climbing 
stairs, run, jump, etc.). 
 



5-7 Years 

 
Begin using tools, writing utensils, scissors, etc. Continue 
to improve fine motor skills and focus vision for specific 
tasks for long periods of time. 



Important Visual Developmental Milestones 
(Ken Wright variant) 

0–2 months  

 Pupillary response 
Sporadic fix and follow 
Jerky saccadic eye movements 
Alignment: exodeviations common, but esodeviations rare 

 
 



Important Visual Developmental Milestones 

2–6 months  

 Central fix and follow (mother’s face) 
Accurate binocular smooth pursuit 
Monocular smooth pursuit asymmetry: temporally 
directed, slow; nasally directed, accurate  

 optokinetic nystagmus (OKN) present 
Alignment: orthotropia with few exodeviations and no 
esodeviations 
Esotropia considered abnormal 



Important Visual Developmental Milestones 

6 months–2 years  

 Central fixation, reaches for toys and food 
Accurate and smooth pursuit eye movements 
Alignment: orthotropia 

3–5 years  

 20/40 and not more than 2 Snellen lines difference 

5 years  

 20/30 and not more than 2 Snellen lines difference 

 



NORMAL VISUAL DEVELOPMENT 

 

Monocular Visual Development 

 At birth, visual acuity is poor, in the range of hand 
motions to count fingers. For the most part, this is due 
to immaturity of visual centers in the brain responsible 
for vision processing. 

 Visual acuity rapidly improves during the first few 
months of life as clear in-focus retinal images stimulate 
neurodevelopment of visual centers, including the lateral 
geniculate nucleus and striate cortex.  

 Normal visual development requires appropriate visual 
stimulation, including clear retinal images, with equal 
image clarity in both eyes 



NORMAL VISUAL DEVELOPMENT 

 Visual development is most active and 
vulnerable during the first 3 months of 
life, which is termed the critical period of 
visual development.  





NORMAL VISUAL DEVELOPMENT 

 Visual acuity development continues up to 7 to 8 years 
of age, but development is slower and plasticity is 
progressively less in later childhood. Abnormal visual 
stimulation by a blurred retinal image or strabismus 
during early visual development (e.g., congenital 
cataract, strabismus) can result in permanent damage to 
visual centers in the brain 

 Early treatment of pediatric eye disorders is important to 
promote normal visual development. 

 



Binocular Visual Development 

 

Binocular visual development occurs in concert with improving 

monocular vision. Basic neuroanatomy tells us that the two 

eyes are linked, as nasal retinal axons cross to meet temporal 

retinal axons in the chiasm, then proceed to join neurons in the 

lateral geniculate nucleus. Neurons in the lateral geniculate 

nucleus project to the striate cortex to connect with binocular 

cortical neurons that respond to stimulation of either eye and 

monocular cortical neurons that respond to the stimulation of 

only one eye. In humans, and in most animals with binocular 

vision, approximately 70% of the neurons in the striate cortex 

are binocular neurons whereas the minority are monocular. 



Binocular Visual Development 

 Binocular cortical neurons along with neurons in visual association 

 areas of the brain produce binocular stereoscopic vision. 

 Animal studies demonstrate that binocular cortical neurons 

 are present from birth. Maintenance and refinement of these 

 binocular neuroanatomic connections and the development of 

 normal binocular visual function, however, are dependent on 
appropriate binocular visual stimulation.  

 

 Binocular vision and fusion have been found to be present 

 between 1.5 and 2 months of age, while stereopsis develops 

 later, between 3 and 6 months of age. 

 



Requirements for 
normal binocular visual development 

 Clear retinal images 

 Equal image clarity 

 Proper eye alignment 



Refractive Development 
and Emmetropization 

 
 Human infants are typically hyperopic at birth, with 

 an average axial length of almost 17 mm, corneal 

 power of 50−55 diopters, and crystalline lens power 

 of 34 diopters. 

 However, the range of resulting refractive error in the 
infant eye is significant, typically ranging from low 
myopic to moderate hyperopic errors, with or without 
astigmatism.  



Refractive Development 
and Emmetropization 

 
 The majority of ocular growth occurs during the first 

18−24 months of life, manifested by both corneal 
flattening and axial elongation, and resulting in a shift 
from hyperopia toward emmetropia.  

 Emmetropization continues after 2 years of age, albeit at 
a slower pace, such that most eyes are nearly 
emmetropic by 6−8 years of age. 

 In some children, emmetropization fails and results in 
significant hyperopia, while in others emmetropia is 
overshot and myopia is the result. 

 



Refractive Development 
and Emmetropization 

 It appears that emmetropization is guided by genetics 
but is modified by environmental influences. 

 Support for genetically guided processes comes from 
fraternal and identical twin cohort studies, as well as 
from differences in refractive errors observed in 
prevalence studies of pediatric populations in different 
countries. 

 



Refractive Development 
and Emmetropization 

 It appears that there is a bias toward myopia in eastern 
Asian populations, particularly among the urban Chinese 
(as high as 75% in some studies). 

 In comparison, Chilean children have an increased 
prevalence (14.5%) of significant hyperopia 

 Certain populations seem to have an increased 
prevalence of astigmatism significant enough to cause 
ametropic amblyopia  



Refractive Development 
and Emmetropization 

 Genetic biases are further supported by studies that 
demonstrate a predictive effect of parental myopia upon 
the development of myopia in their offspring. 

 The COMET study reported that children who developed 
high myopia were also more likely to have two myopic 
parents  



Refractive Development 
and Emmetropization 

 Studies of environmental influences on the development 

 of refractive errors have primarily focused on the 
development of myopia, and some of the potential 
aggravating factors identified include sustained near 
work, accommodative variability, accommodative lag, 
and decreased time spent outdoors . 

 Urban environment and increased night-time ambient 

 lighting may also have an effect on the development 

 of myopia. Parental cigarette smoking was associated with less 

prevalent myopia and a more hyperopic mean refraction with both prenatal 
and childhood exposure to tobacco smoke.  



Ocular and systemic disorders 
associated with refractive errors 



ΜΥOPIA 

 Stickler syndrome 

 Congenital stationary night blindness  

 Congenital glaucoma 

 Knobloch syndrome  

 Weill-Marchesani syndrome 

 Cornelia de Lange  

 ROP 

 Kniest dysplasia 

 Gyrate atrophy 

 Marfan syndrome and homocystinuria (with high 
astigmatism due to lens dislocation) 

 



HYPEROPIA 

 Leber congenital amaurosis 

 Myotonic dystrophy 

 Cornea plana 

 Aarskog syndrome 

 



ASTIGMATISM 

 Congenital ptosis 

 Periocular hemangioma 

 Limbal dermoid 

 Corneal scarring 

 Lens dislocation 

 Ciliary body mass 
 Marfan syndrome and homocystinuria (with high astigmatism due to lens 

dislocation) 

 


