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Preface
Background information
Tanzania Institute of Education (TIE) is a public institution under the 
Ministry of Education, Science and Technology (MoEST) established by Act 
of Parliament No. 13 of 1975. The Institute is charged with the responsibility 
for interpreting government policies on education to benefit curriculum 
programmes and instructional materials in order to facilitate the provision of 
quality education at pre-primary, primary, secondary and teacher education 
levels. The Act also gives TIE the mandate to design and develop curriculum 
materials, provide technical advice and offer orientation training concerning 
the implementation of curricula at pre-primary, primary, secondary and 
teacher education levels. Continuous professional development is important 
to teachers in implementing curricula. Teachers should be provided with 
orientation trainings, since they are the main curriculum implementers. 

In 2015, through TIE, MoEST reviewed the Standard I - II curriculum. The 
curriculum is geared towards developing literacy and numeracy skills. In 
2016, Standard I–II teachers were trained on how to implement a competency-
based curriculum. In 2016, the Standard III–VI curriculum was also reviewed 
to make it a competence-based curriculum. For effective implementation of 
the competence-based curriculum, TIE provided training to Standard III - IV 
teachers. Furthermore, in 2019, the Standard VII curriculum was reviewed to 
make it a competence-based curriculum as well. These changes affected the 
ways of teaching and learning in the school setting. In this context, learning 
and teaching activities demanded more the vision of learners. 

At present, there is no college or educational institute offering to in-service 
teachers a course on screening, identification, assessment and intervention 
in vision disturbances among learners to improve learning. The pedagogy 
for vision assessment and education focuses on helping learners to use their 
vision to effectively interact with the teaching and learning environment and 
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situations so as to attain an academic achievement. In the competence-based 
curriculum, learning is visual as it involves learning and teaching activities 
which need the learner to see and interact with learning materials to promote 
knowledge, skills, values and attitude/behaviour.
 
In schools, learning and teaching is about how to teach learners through 
vision based activities in a classroom situation. Through continuous 
professional development, you will improve your teaching skills by being 
well be equipped with strategies and techniques for screening, identifying, 
assessing and intervening with respect to learners with vision disturbances in 
an educational setting. This module is therefore, prepared to equip you with 
the skills required in teaching learners with vision disturbances. 

Needs assessment 
In 2020, TIE conducted a needs assessment on the implementation of the 
competence-based curriculum. The assessment involved teachers from 
different regions of Mainland Tanzania. The assessment revealed that the 
implementation of the curriculum was not good owing to various challenges. 
Some of the challenges are a limited understanding of the concept of 
competence - based curriculum among teachers, syllabus analysis, preparation 
of competence-based lessons to develop pupils’ competencies and the use of 
different techniques in doing formative assessments and providing feedback. 
Other challenges are lack of teaching and learning facilities/materials to 
enhance learning, overcrowded classrooms, dilapidated infrastructure and a 
limited understanding of the teaching methods that help to meet the needs of 
a class with many pupils and pupils with special needs. 

Moreover, in 2021, in collaboration with Patandi Teachers’ College of Special 
Education, TIE conducted a needs assessment on vision assessment and 
education in schools. The assessment sought to find out teachers’ ability to 
screen, identify, assess and intervene vision challenges among of learners. 
The reports on the two assessments suggested the following recommendations 
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in order to improve the learning and teaching of learners in schools: First, it 
was recommended that continuous professional development modules for in 
service teachers should be prepared so that teachers could help pupils learn by 
developing the ability to use their vision in different situations. Secondly, it was 
recommended that in-service teachers should be given orientation training so 
that they could solve the teaching and learning challenges discovered during 
the needs assessment. Finally, it was recommended that school infrastructure 
and the available instructional materials should be improved. On the basis of 
the results of the two needs assessments, TIE has prepared the Continuous 
Professional Development module for In-Service Teachers on Vision 
Assessment and Education.
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Introduction

The philosophy of Education for Self-Reliance
The development of this module is based on Tanzania’s philosophy of  
Education for Self-Reliance (ESR), which emphasises the provision of 
education that is in tune with the needs of the society. This philosophy 
places emphasis on fostering communication, critical thinking and inquiry 
learning, collaborative learning, education and work, school and community 
partnerships, development of  literacy and numeracy skills, and the 
development of science and technology. The philosophy is also geared towards 
building a nation of educated and motivated people capable of growing the 
economy, meeting the needs of the labour market and sustaining competition. 
ESR also emphasises teaching and learning that is tailored to the needs of the 
learners; thus, it develops the skills identified as essential to those graduating 
at various levels of education in the 21st century.

Aim of the module
The aim of this module is to impart research-based knowledge, skills, values 
and attitudes to in-service teachers to support learners with vision disturbances. 
Specifically, the module is intended to improve teacher’s competence in:

(a) Using various methods, strategies and tools to ASSESS and 
INTERVEN learners with vision disturbances; and

(b) cooperating with health experts to identify leaners who need health 
support.

The target group
This module is designed to be used by in-service teachers. The purpose is to 
enable them to develop the required competencies set out in the curricula and 
syllabi for pre-primary, primary and secondary education. 
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How to use the module
This module is specifically designed for facilitating learning in the course 
of study of vision assessment and education. You need to read the module 
carefully, do all the activities and answer all the questions assigned to 
you. While doing activities, you are encouraged to consider to use 5Es for 
deep learning and develop critical thinking, creativity, collaboration and 
communication. The 5Es stand for:
Engage = connect past and present
Explore = work in groups to gain common understanding on concepts and 

related contexts
Explain = describe, broadly and deeply, your own understanding of 

concepts linked to real life situation
Elaborate = apply and extend the concepts and skills in new and related 

situations
Evaluate = conduct self-assessment of your total experience of the given 

lesson

Additionally, you must make use of Community of Learning (CoL) at your 
school. It will be beneficial to discuss any challenges with your colleagues 
and develop solutions. CoL is anticipated to improve strategies for assisting 
learners with vision disturbances. Moreover, using this module could boost 
your expertise and confidence in recognizing and assessing learners with 
vision disturbances, leading vision stimulation intervention courses, and 
enhancing classroom viewing circumstances to ensure the learner receives a 
quality education

Structure of the module
This module is divided into two sections. The first section contains the 
preliminary pages. You are supposed to read this section to get insight into 
how to study the module. The second section focuses on the content of 
the module. The section has eight units. Unit One: Theoretical aspects of 
vision for reading and learning; Unit Two: Vision development; Unit Three: 
Screening and assessment of vision; Unit Four: Vision in reading; Unit 
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Five: Brain plasticity and vision; Unit Six: Vision stimulation; Unit Seven: 
Measures for preventing vision disturbances; and Unit Eight: Communicating 
vision disturbances to society. There are various activities you have to do 
and questions you have to answer in each unit. In addition, after doing all the 
activities and answering all the questions in each unit, you need to reflect on 
each unit by answering the questions and relating the knowledge you gained 
to your teaching.

Teaching and learning materials/aids/tools
The recomended teaching and learning materials/aids/tools can be used 
with other improvised aids based on your environment. The latter should 
relate to the competence you expect to develop in the learners with vision 
disturbances. You are advised to be creative and flexible so as to use teaching 
and learning aids and tools according to their importance and availability in 
your environment.

Teaching and learning activities 
The in-service teacher is required to study all the units in the module. The 
programme will be offered at Patandi Teachers’ College of Special Needs 
Education. The knowledge and skills to be developed will enable you to 
improve the teaching and learning process among the learners with vision 
disturbances. In developing the intended competencies, different activities 
will be done. There will be lectures, workshops, field works as well as school-
based practical activities. Apart from that, you will conduct practical functional 
vision-related assessments as well as practical vision lessons for stimulation 
purposes and deploy learning methods appropriate to the individuals on 
campus and in schools. In addition, you will be required to study theories 
related to vision assessment and education, and present your findings.

Mode of training
The duration for this CPD programme is one year, which is divided into two 
terms. The module consists of eight units. The units will be covered in the 
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following way: Units One to Four will be covered in the first term and Units 
Five to Eight will be covered in the second term. In each term, there will be 
theoretical and practical works on campus. While outside the campus, you will 
do take home assignments. Thus, you will have to visit Teachers’ Resource 
Centres (TRCs)/Assessment Centres to share your experiences, achievements 
and the challenges you faced while studying at the college.

In collaboration with TIE, Patandi Teachers’ College of Special Needs 
Education will make a follow-up on the progress of the course. Before you 
start carrying out the activities in each unit, you need to answer the relevant 
questions to assess your knowledge. After doing the activities, you need to 
answer the relevant questions to determine your achievement. 

Programme assessment
Assessment will be done to find out if the intended competencies have been 
developed as expected. The assessment will comprise the following: individual 
assignments, group assignments, fieldwork or workshop presentations and 
student portfolios. At the end of each term, you will do an open examination. 
Monitoring of the teaching and learning process will be done inside and outside 
classroom throughout the programme. The assessment of the programme will 
be conducted by the facilitators under the supervision of Patandi Teachers’ 
College of Special Needs Education to make sure that the programme has an 
intended quality outcome.

The assessment will involve all the units and you are required to get atleast 
grade C  to qualify to be awarded a certificate of attendance to the in-service 
training in vision assessment and education.  Assessment of the programme 
will be done  in each term. The assessment criteria for each term are listed in 
Tables 1, 2 and 3.
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Table 1: Term one assessment criteria
Assessment 

type
Individual 
assignment

Group 
assignment

Fieldwork 
or 

workshop

Student’s 
portfolio

Open 
examination Total

Awarded 
marks

15% 15% 25% 5% 40% 100%

Table 2: Term two assessment criteria

Assessment 
type

Individual 
assignment

Group 
assignment

Fieldwork 
or 

workshop

Student’s 
portfolio

Open 
examination Total

Awarded 
marks 15% 15% 25% 5% 40% 100%

Table no. 3: Performance standards
Score Grade Interpretation

75 - 100 A Excellent

64 - 74 B Very good

44 - 63 C Good

34 - 43 D Satisfactory

0 - 33 F Unsatisfactory

Monitoring and evaluation of the programme
As the programme will be offered at Patandi Teachers’ College of Special 
Needs Education in collaboration with the college’s administration, tutors 
will be the main implementers and supervisors of the programme. TIE 
will be responsible for monitoring, evaluation and certification at national 
level. Evaluation of the implementation of the programme will be done 
after completion of the programme. The objective of the evaluation is to 
find out if the programme has been implemented as planned and to identify 
the challenges that arose during the implementation for improvement of the 
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programme. The evaluation will involve different educational stakeholders 
at the school, college and national levels. Evaluation tools will be prepared 
by TIE in collaboration with Patandi Teachers’ College of Special Needs 
Education. The preparation of the tools will involve different educational 
stakeholders. 
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Symbols and their interpretations

The following symbols have been used to simplify your interaction with 
different sections in a given unit:

Symbol Interpretation

Specific competencies

Personal development plan

Tools or practical resources to enhance teaching and 
learning

Teaching and learning activities to be done

  Log for reflection

Assessment activities 

Self-assessment 
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Unit One

Theoretical aspects of vision for reading and learning

1.1 Introduction
Reading is an essential activity in education and a critical factor in the teaching 
and learning process. It is also one of the most important and basic skills 
learnt in school. Since reading starts as a vision process, vision is essential in 
the learning process at all levels. In this unit, you will learn about the concept 
of vision for reading and learning, the structure of the human eye and the 
mechanism of vision. The knowledge to be gained will enable you to take 
appropriate steps to deal with vision disturbances in reading and learning in 
your school and community.

In this unit, you are expected to develop the following 
competencies:

(a) Explaining the concept of vision for reading and 
learning

(b) Describing the structure of the human eye
(c) Describing the function of the parts of the human eye
(d) Explaining the mechanism of vision

Time: 20 Minutes
Imagine that you are teaching a certain class and you have 
found that one of your learners is tilting his/her head when 
reading a textbook. How would you help such a learner? 
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1. How was the task?
2. How did this task help you to understand the 

theoretical aspects of vision for reading and learning?
3. If you were given another chance, how differently 

would you do the task?

1.2 The concept of vision
Vision is defined as the ability to see with respect to a particular position. It is 
a dynamic process that is far more complex than just being able to see clearly 
when you are looking at a stationary object such as a symbol on an eye chart. 
It also involves looking at multiple stimuli in different colours, shapes and 
sizes that are constantly changing in time and space, and being able to work 
out the meaning of these stimuli. 

Our vision is an important sense, since it allows us to understand our 
surroundings, connects us with others and helps us manage many activities. In 
the modern world, it is more important than ever to have a good vision. To be 
able to manage the tasks given at school and in our families and communities, 
we need to observe forms and details and understand colours, shapes and 
patterns. From birth to death, a person learns to calculate distance, understand 
shapes and learns how objects are placed in relation to each other and do 
many other visual calculations. This is learnt through trial and error.

Vision also comprises elements which are very functional when it comes to  
the mechanism of vision. The elements include visual acuity, which is about 
the ability to see small details, contrust vision, which is concerned with eyes 
being able to perceive small differences in brightness, and field vision, which 
refers to the capacity of eyes to respond to stimuli outside the area of central 
vision.

There are several qualities of vision. With respect to the quality of clear vision, 
it is a good idea to have emmetropia. This occurs when both eyes are directed 
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onto a distant object and the light falls directly on the fovea, the central part 
of the retina in both eyes. Thus, the brain gets the same clear image from each 
eye with no refractive error or de-focus. This means that one gets the ideal 
vision on distance. The vision is clear and focused. 

(a) When someone is near-sighted (myopia), he or she sees nearby 
objects clearly but objects which are far away look foggy. Here, the 
eye lens bends the light so much that it cannot reach the fovea. The 
problem might be solved with a minus lens in glasses or the eyes can 
learn to relax. 

(b) Those who are far-sighted (hypermetropia) can see distant objects 
more clearly than nearby ones. Here, the lens bends the light low 
enough for a clear image to appear on the fovea when one is looking 
at nearby objects. This results in reading problems because near 
inputs are unclear. Plus lenses are used to enlarge images, but for 
some, the accommodation can be strengthened.  

(c) Astigmatism is the imperfection of the curves of the cornea or 
lens. The light passes to the retina in different lengths and makes it 
difficult for an individual to see clearly. The light from one direction 
can be bent more than the light from another direction. It might be 
corrected with special glasses.

(d) Presbyopia occurs when people are between 40 and 50 years of age. 
Such people start struggling with reading because letters are unclear 
and they might need reading glasses. The theory is that the power 
of eye muscles becomes weaker and the eye lenses become harder.

1. What is my current understanding of vision for 
reading and learning?

2. What more do I need to know about the concept of 
vision for reading and learning?

3. What strategies should I use to understand the 
concept of vision for reading and learning?
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Subject syllabi, books, flip charts, marker pen and observation 
checklists

Time: 60 Minutes

Understanding the concept of vision for reading and learning

Steps 
Visit a nearby school or class and

1. Select one class and draw small and large pictures on 
the board.

2. Ask the learners to name the pictures (point from 
small to large pictures).  

3. Observe the learners’ eye movement and condition 
during this process. 

4. Record the reactions of the learners’ eyes during the 
process.

5. Discuss with the class teacher the indicators of vision 
disturbances among the learners.

6. Write a report on what has been discussed and keep 
it in a portfolio.

1. How was the task?
2. How did it help you to understand the concept of 

vision for reading and learning?
3. If you were given another chance, how differently 

would you do the task?

1. Explain how you could identify learners with vision 
disturbances in reading and learning.

2. Do you think that any vision challenges cause visual 
impairment?
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1. How effective was the learning?
2. What was not understood in relation to the concept of 

vision for reading and learning?
3. What do I need to understand more about the concept 

of vision for reading and learning? 
 

Some people have very good vision and can see clearly 
tiny details which are far away and near. Others have a very 
good visual attention for everything that is presented in their 
surroundings either moving-objects or something with a 
special shape. However, in every class, there are learners with 
reduced or disturbed vision. The most dramatic reduction of 
vision results in blindness, but there are many levels of reduced 
vision between perfect vision and blindness. If learners have 
any kind of vision reduction or if some vision qualities are 
disturbed, they might not be able to perform certain tasks at 
school.

As a teacher, you are expected to determine if a child has a 
vision challenge. In an educational setting, we say that all 
learners who are struggling due to reductions of any vision 
qualities have a vision disturbance. In the health system, visual 
impairment is a term mostly used to refer to reduced visual 
acuity (VA), or the detail vision, is on a level of low vision 
(LV) or blindness due to the definitions from the World Health 
Organisation in the classification system ICD-11, (see Table 
4). These VA reductions are often caused by eye diseases, 
accidents, neurological illnesses or other eye conditions. The 
VA cannot improve to a normal VA level through refraction or 
other form of correction.
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Table 4: Level of vision impairment (VI) related to visual acuity (VA) for 
distance, after ICD-11

Level of VI Visual acuity scale

6m 20ft Decimal

Mild <6/12 but ≥6/18 <20/40 but ≥20/70 <0.5 but ≥0.3

Moderate <6/18 but ≥6/60 <20/70 but ≥20/200 <0.3 but ≥0.1

Severe <6/60 but ≥3/60 <20/200 but ≥20/400 <0.1 but ≥0.05

Blindness <3/60 <20/400 <0.05

In ICD-11 WHO also focuses on the VA level for near sighted activities. This 
means that it is necessary to use the VA tests developed for 40 cm. A reduction 
under 6/12 (20/40 or 0.5) at near-sighted activities is also classified as low 
vision, even if the distance VA is normal. Some have vision challenges even 
if the VA is better than mild VI (6/12, 20/40 or 0.5) and even perfect. A VA 
of 0.6 and other disturbed visual might cause a headache by near sighted 
activities, double letters by reading, concentration problems or challenges 
discovering vision objects in the surroundings. In an educational setting, we 
talk about vision disturbances (VD), which include smaller VA reductions, 
eye muscle problems or challenges with vision attention. You must be aware 
of the educational difficulties that learners have in relation to these types of 
vision disturbances. In schools, it is necessary to effectively deal with vision 
disturbances by improving the learning environment and learning methods. 

WHO does not use the term vision disturbances, but it recognises many other 
vision functions which might be impaired (see Table 5).  Some might have a 
vision capacity which fluctuates and results in fatigue, a headache and glare. 
These problems can occur during the day. Vision disturbances (VDs) may be 
caused by eye-muscle imbalances which produce confusing visual inputs.
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Table 5: List and descriptions on other vision impairments presented in ICD-
11.

Codes of Vision impairment WHO’s descriptions

9D40 Impairment of visual acuity Visual acuity refers to the ability 
to recognise details at the point of 
fixation, which usually is the fovea. 
It is expressed as an angular measure, 
usually measured as distance and/or 
near acuity.

9D46 Impairment of binocular 
functions

Double vision
Suppression of binocular vision
Certain specified disorders of binocular 
vision

9D45 Impairment of light 
sensitivity

Light sensitivity is also known as 
photophobia, in which bright light 
disturbs one’s vision 

9D44 Impairment of colour vision Colour vision refers to the ability to 
distinguish colour differences. True 
colour “blindness” is extremely rare. 
Most colour vision deficiencies are 
minor and congenital, with X-linked 
recessive inheritance (more prevalent 
among men). Some drugs and optic 
neuritis may also cause colour vision 
deficiencies.

9D43 Impairment of contrast 
vision

The ability to distinguish small 
differences in brightness between 
adjacent surfaces
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Codes of Vision impairment WHO’s descriptions

9D42 Patterns of visual field 
impairment

Ranges of visual field impairment refer 
to the extent of peripheral vision outside 
fixation. The extent should be measured 
for each eye separately.

9D41 Impairment of visual field  XK9J Bilateral
 XK8G Left
 XK9K Right
 XK70 Unilateral unspecified

9D7Y Other specified impaired 
visual functions

Refers to other eye conditions which 
affect an individual, for example slow 
vision (bradyopsia)

9D7Z  unspecified impaired visual 
functions

Refers to other vision problems which 
are unidentified

Amblyopia (a lazy eye) is a reduction of the visual acuity on one eye. This 
is often the result of strabismus, muscle imbalance. In strabismus, eyes do 
not work perfectly together and the brain gets double images, one image 
from each eye. Through experiences, the brain learns that one image is more 
credible than the other. The inputs from the credible eye will get the attention 
and those from the other eye will be suppressed and the VA will be reduced. 
The stereo vision is restricted because it builds on two matching images. 
Reduced stereo vision negatively influences eye-hand coordination and the 
ability to calculate distance. Learners with strabismus and other binocular 
problems might struggle with concentration, get a headache or feel dizzy. 

Some learners might struggle under the light conditions. Too much light 
reduces the quality of visual inputs. It is difficult for one to read the writings 
on the blackboard and even the text in a book. A visual acuity that is lower 
than 6/12 (20/40 and 0.5) near or at a distance is categorised as LV, but there 
is no categorisation of the VA that is better than 0.5 but under the normal 1.0. 
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Learners with reduced VA like these remain undetected or are classified as 
people with normal vision. 

The VA, all eye movements and visual attention are closely connected. 
When elements in the surroundings are detected in the visual field, the brain 
activates the eye muscles to move the gaze to the spot of interest. Only 
objects which are precisely focused on will be seen with the very best VA 
through the cone-cells in the fovea. The connection of these vision elements 
is called the vision circle, while the eye motor capacities influence sensory 
and perceptual functions, and vice versa. Even tiny eye motor disturbances 
can affect concentration, attention, endurance, social communication, reading 
and writing, and motoric activities, and negatively influence learning. Good 
vision is therefore, important at all levels of education.

Reading is the most important factor in learning, so vision challenges must 
be uncovered and dealt with. Learners with disturbed vision must be screened 
and the functional vision evaluated. Vision qualities are stimulated through 
activities like sport and games, peer learning and subject clubs inside and 
outside the classroom. In the interest of those with specific challenges, 
individual adapted methods are needed. It is important to understand how 
different vision components are used in reading and where the child should  
sit in class. A vision teacher must understand how vision qualities are acting 
during the reading and learning process. 

1.3 Structure of the human eye
The eye is the organ for vision and is dependent on light from the environment. 
The light is transformed into electric signals, which are forwarded to many 
different areas in the brain. It is with the brain that we see. The eye is roughly 
spherical in shape and located in the orbit in the skull. The orbit protects the 
eye against physical damage. Around the eye there is a wall with three layers. 
The sclera is the outer layer, which has the clear cornea in front. The middle 
layer is the choroid which has ciliary muscles for controlling the form of the 
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lens and iris with its adjustable pupil. The retina is the most inner layer with 
both the fovea (the spot for detailed vision) and the blind spot, where the optic 
nerve starts transporting visual signals to the brain. 

1. What is my current understanding of the structure of 
the human eye?

2. What do I need to know more about the structure of 
the human eye?

3. How can I understand more about the structure of 
human eye?

Subject syllabi, books, flip charts, marker pens, eye models, 
eye pictures and eye drawings

Time: 60

  Studying the structure of the human eye
1. In groups of three to five, use a model of the human 

eye to study the different parts of the eye. Your study 
should be guided by the following:
(a) Parts of the eye
(b) The position of each part
(c) Their functions

2. Write a summary of your discussion and put it in 
your portfolio. 

1. How was the task?
2. How did it help you to understand the structure of the 

human eye?
3. If you were given another chance, how differently 

would you do the task?
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Explain the functions of each part of the human eye.

 
1. How effective was the learning?
2. What was not understood about the structure of the 

human eye?
3. What do I need to do to understand more about the 

structure of the human eye?

The human eye can be divided into three layers, namely the 
outer layer, the middle layer and the inner layer. The outer 
layer comprises with two parties namely cornea and sclera. 
Cornea is found in the front part of the eye and the sclera, is 
found in the entire eye which is whitish in colour. The middle 
layer comprises the iris, the ciliary body and the choroid, 
which all together form the uveal tract (the middle layer). The 
inner layer comprises the retina, which contains the cone and 
the rod cell found at the macular, where the fovea centralis is 
also located.
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Figure 1: The human eye with different elements

Parts of the human eye and their functions
(a) The cornea (clear portion of the eye) is the front part of the sclera, 

which allows photons of light to pass into the eye. 
(b) The iris is found under the cornea and has coloured muscles (blue, 

green, brown). The colours protect the eye from too much light.
(c) The pupil is an opening in the iris, which looks black because it is 

dark inside the eye. The iris expands and constricts the pupil, thus 
regulating the amount of light passing into the eye.

(d) The lens is placed behind the iris and positioned immediately behind 
the pupil and refracts light to the retina. 

(e) The retina is the inner surface of the eyeball with a layer of 
photoreceptor cells (light sensitive cells). There are two different 
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photoreceptors: cods and rods. 
(f) Rods work in groups and can therefore, forward signals even in 

twilight. They are useful for grasping information from a broader 
visual field. Cones are mostly located in the centre of the retina. They 
need much light to function well and are responsible for coloured 
and detailed information. 

(g) The fovea centralis is the retina region directly opposite to the lens. 
It is the most sensitive part of the retina with a high density of cones. 
To see details, the eye must fixate on an object so that light falls on 
the fovea.

(h) The blind spot is the area in the retina where the optic nerve leaves 
the eyeball. There are no rods or cones in the blind spot, so no visual 
signals are detected there.

(i) The ciliary body is a ring-shaped tissue which holds and controls the 
movement of the eye lens.

(j) The choroid supplies blood to the eye. It also controls light so that it 
is not reflected from inside the eye.

(k) The eye muscles
i. The ciliary muscles keep the lens in place and change their 

shape when one is looking at something near or distant.
ii. The iris sphincter muscle is found in the coloured iris and 

constricts the amount of light passing through the pupil. It 
works together with the dilator pupillae, which is found in the 
outer part of the iris and expands the pupil when more light 
is needed.

iii. The outside eye muscles move the eyes in different positions: 
Superior Rectus, Inferior Rectus, Lateral Rectus, Medial 
Rectus, Superior Oblique and Inferior Oblique.

1.4 The mechanism of vision
Vision includes functions such as visual acuity, contrast sensitivity, colour 
recognition, depth view, motion perception and others. These aspects of 
vision work better under responsible light and how objects look.
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The central part of the retina, the fovea, is placed in the middle of the macula 
region and is responsible for our visual acuity (VA). This is used to read, 
drive and look at pictures or faces. Good central vision allows a person to see 
shapes, colours and details clearly and sharply. 

In order for someone to have effective vision, the vision components must be 
coordinated. As mentioned earlier, this involves paying intact attention in the 
visual field to recognise elements in the surroundings, quick eye movements, 
the gaze can move to the spot of interest and an active central field for 
inspection of interesting elements cf. the vision circle. 

Visual attention is the awareness of objects and stimuli from the visual 
scenes and surroundings. The attention process involves the primary visual 
cortex and high-level centres, which participate in visual working memory 
and pattern recognition. Visual attention can be directed to selected locations 
in the visual field and plays an important role in reading. 

Ocular motor activities/eye movements or skills refer to the ability to move 
our eyes in different directions and positions like: 

(a) Saccade:  The eyes make an accurate “jump” from one object to 
another. 

(b) Fixation:  The eyes are held steady on a spot without losing the 
target. 

(a) Smooth pursuits: The eyes follow a moving target or object. 
(b) Accommodation: Regulation of the refractive power of the lens for 

different viewing distances.
(c) Convergence: Moving the eyes towards the same near spot.

1. What is my current understanding of the mechanism 
of visual and vision functions?

2. What should I do to understand more about the 
mechanism of vision and vision functions?
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Books, flip charts, marker pens, eye models, eye pictures and 
drawings

Time: 120 Minutes

Investigate the mechanism of seeing (use a camera as a model 
to explain how the human eye works).
Steps

1. Sit in groups of three or five.
2. Discuss how a camera works.
3. Compare how the camera works with the mechanism 

of the lens in the human eye. 
4. Write a report on your discussion and keep it in a 

portfolio.

1. How was the task?
2. How did it help you to understand the mechanism of 

vision and vision functions?
3. If you were given another chance, how differently 

would you do the task?

Analyse the mechanism of vision and vision functions.

1. How effective was the learning?
2. What was not understood about the mechanism of 

vision and vision functions?
3. What do I need to do to learn more about mechanism 

of vision and vision functions? 
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The refraction of light in the eye is similar to the way a camera 
refracts light. In the eye, the light rays from an object pass 
through the cornea, aqueous humour, pupil, lens, vitreous 
humour and finally fall onto the fovea centralis of the retina. 
The curved surfaces of both the cornea and the lens are 
responsible for bending the light rays perfectly so that a clear 
image is formed on the fovea. When the light rays strike the 
photoreceptors in the retina, the light impulses change into 
electric signals. These signals are transmitted through the optic 
nerve to different areas of the brain where they are recognised 
as colours, forms and movements. Brain structures process, 
connect and integrate this big amount of information so that it 
is possible to perceive it and understand the form, orientation, 
place and real size of the object. See figure 2. 

Figure 2: Light refraction by the human eye

1. What have you learnt about the concept of vision?
2. What challenges  did you encounter in understanding 

the structure and mechanism of vision?
3. How did you overcome the challenges?
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Conclusion
There are various theoretical perspectives and viewpoints on the role of vision 
in reading. Cognitive psychology theory views reading as a complex process 
of collecting visual information. Visual information functions almost in the 
same way as the process of understanding a pictorial scene. A multitude of 
processing modules needs to work together on several levels to turn the array 
of combined visual features comprising letters into words and concepts that 
eventually form a mental representation of the text. In the theory that deals 
with perception and eye motor control, reading is seen as a visual-cognitive 
task in which visual inputs and perception form the basis for a systematic 
examination of the text. A text-page contains letters, words, lines of text and 
paragraphs. These form a hierarchy of visual symbols which must be seen in 
the correct order before they can give any meaning. 

Several high-quality vision functions like visual acuity, contrast vision, 
accommodation and convergence are required in most school activities. 
Effective eye motor control plays a more important role in reading and 
learning processes than previously thought. Some of the learners with poor 
academic performance have disturbed vision functions. This necessitates 
teachers knowing how to identify and help such learners. Visual problems 
are often harmful to the educational achievement, if they are not recognised 
and might have lifelong consequences for the person and even for the wider 
society as educational and economic advances are lost. 

Undetected visual problems relevant to learning do not face on by developing 
countries like Tanzania. They also face developed countries. The problems 
have different roots, depending on the specific situation obtaining in a country. 
In Tanzania, the eye health system does not have the resources for all children. 
This means that vision disturbances are not identified at an early stage and can 
therefore, distract the process of reading and learning. So, it is important for 
teachers to understand the anatomy of the eye, the mechanism of vision, visual 
functions, the consequences of vision challenges and educational methods for 
stimulation and compensation. 
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Unit Two

Vision development

2.1 Introduction 
Vision development begins before birth and continues through visual 
activities during childhood. It is a dominant process in the development of a 
child and influences the child’s general development and daily performance. 
The brain must learn to interpret and understand a huge number of visual 
clues to determine whether an object is near or far away, moving or standing 
still. It must learn to visually separate the object from the background. The 
processing of visual information and tasks requires involving different parts 
of the brain. However, researchers cannot realy tell how much of the capacity 
of the brain is involved in vision activities because it is closely connected 
to several other brain structures responsible for body movements, emotions, 
hearing, language, etc. The vision function is estimated to occupy 70% of 
activities done at school. In this unit, you will learn about how vision develops 
through the first year of life and further through childhood. The knowledge 
gained will enable you to understand how vision is developed and how to take 
appropriate steps to help learners with vision disturbances so that they can 
read and learn better. This insight will also enable you to educate colleagues, 
parents and other people about the importance of vision in their lives.

In this unit, you are expected to develop the following 
competencies:

(a) Analysing vision development through the first year 
of life

(b) Analysing visual development through childhood
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Time: 90 Minutes
1. In your class, watch a video clip of a baby looking at 

different moving objects. Look at the babies under 
the following age range:
(a) A baby aged 1-6 months
(b) A baby aged 1-5 years

Observe the vision actions and behaviour of the children in 
relation to the moving objects.

2. Use the knowledge gained to analyse vision 
development through the first year of life and through 
childhood.

1. How was the task?
2. How did it help you to understand visual development 

from birth through childhood?
3. If you were given another chance, how differently 

would you do the task?

2.2 Vision development through the first year of life 
Vision is seen as our dominant sense and takes a leading part in children’s 
learning and development. Language is to a large extent developed through 
information from the vision system. Different shapes, sizes, details and colours 
make it possible to remember the names of rather similar but different animals 
like the “lion” and the “cat”. Vision is also involved in the development of 
social skills when children are playing and using non-verbal communication 
strategies, for example reading face expressions and body language. Good 
vision also motivates a child to do practical activities like building with blocks 
and play puzzle-games and ball games and thus, improve fine and gross motor 
functions. Motivation and the eagerness to do the activities repeatedly further 
develop vision qualities, vision eye-hand coordination and the understanding 
of space. Visual-manual oral coordination, object recognition, visual-spatial 
skills and how to use the environment also improve by doing activities.
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1. What is my current understanding of vision in 
relation to language, social behaviour and motor 
skills development?

2. What should I do to know more about vision in 
relation to language, social behaviour and motor 
skills development?

3. What appropriate activities should I do to understand 
better vision in relation to language, social behaviour 
and motor skills development?

Subject syllabi, books, flip charts, marker pens, cards with 
words, pictures, natural materials, building blocks, balls and 
ropes

Time: 180 Minutes
Establishing the relationship between vision and language, 
social behaviour and motor skills development

Steps
1. Visit a nearby school or class.
2. Investigate the language development, social behaviour 

and motor development of learners.
3. Identify the indicators of deviation in language, social 

behaviour and motor development among the learners.
4. Discuss the findings with the class teacher. Suggest 

ways of helping learners with vision disturbances so 
that they can improve their learning. 

5. Write a report and keep it in your portfolio.
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1. How was the task?
2. How did it help you to understand vision in relation 

to language, social behaviour and motor skills 
development?

3. If you were given another chance, how differently 
would you do the task?

Identify activities that hinder learners with vision disturbances 
from developing language, social behaviour and motor skills 
easily.

1. How effective was the learning?
2. What did you not understand about vision in relation 

to language, social behaviour and motor skills 
development?

3. What do I need to do to understand better vision in 
relation to language, social behaviour and motor 
skills development?

Vision influences the development of language. Being able to 
see clearly helps learners to further improve their language, 
develop expected social behaviour and attain good motor 
functions. Learners with good vision can develop social 
behaviour more easily and do practical motor activities more 
precisely as well. Furthermore, vision enhances pre-teaching 
vocabulary and different concepts in reading. Without clear 
vision, learners may experience limitations in their learning 
activities, spatial understanding and practical performance. 

2.3 Vision development through childhood
Vision is not fully developed when the child is born. A new-born baby has a 
visual acuity (VA) near low vision, around 6/60, 2/20 or 0.1. Light, large or 
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moving objects, and clear colours attract their attention. Their eye movements 
are not always well controlled in the first months but improve quickly. When 
children are three months old, they ought to be able to track an object. In the 
next half year, they discover their own hands, start grasping after objects, can 
see objects which are far away and have even developed some stereo vision. 
They manage to crawl towards objects of interest and when they are around 
twelve months old, they stand up and might start walking. At this stage, it is 
important to manage eye fixation so has to balance body structure.

Through different activities, vision develops further and at the age of 4 years, 
children ought to have a distance VA of 0.63 (20/35 or 6/9.5). Vision develops 
every year. 5–6-year-old children are found to have a distance VA of 0.8 (20/25 
or 6/7.5), but a near VA of 0.63 due to immature accommodation. During the 
following years in school the VA develops further and near VA takes most of 
the time. When children turn 12-13 years, they have reached an adult level. 
This is also the case with the attention in the visual field; it improves with 
age. Therefore, young children are not able to read the traffic scene as quickly 
as older children are. Vision is also influenced by different activities later in 
life. Also, too long periods of near work, especially on computers or other 
electronic devices may result in myopia (near-sightedness) 

If a child is not developing through the expected stages, an underlying vision 
problem may be the reason. Good vision is needed in exploring the world and 
doing most school activities. Reading involves serial and parallel stages of 
visual processing, sensorimotor coordination, cognitive, linguistic processes 
and is dependent on clear visual inputs from well-coordinated eyes. Eye 
movements like accommodation and convergence play an important role in 
all academic activities.  

There is no best way to teach learners how to read. Learning to read is a 
developmental process that takes time. Every child learns differently, so it is 
important to incorporate several teaching strategies to hold their attention and 
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keep them interested in reading. Teaching students to read does not always 
have to be about formal lessons or worksheets. In fact, sometimes the best 
lessons are learnt when children do not even realise what they are learning. 
Clear vision and well-coordinated eye movements help a child to engage in 
visual activities like sport, games and practical activities relating to fine arts, 
sewing, farming and gardening. If a learner has vision disturbances, he or she 
is likely to do vision challenging activities poorly or even avoid them.

1. What is my current understanding of how reading 
starts as a vision process, visual pre-reading activities 
and the influence of vision on sport, games and 
practical activities?

2. What do I need to do to know more about how 
reading starts as a vision process, visual pre-reading 
activities and the influence of vision on sport and 
practical activities?

3. What appropriate activities should I do to understand 
well how reading starts as a visual process, visual 
pre-reading activities and the influence of vision on 
sport and games, and practical activities?

Simple games and sport, coloured manila sheets, marker pens, 
pictures, balls, marbles, word cards and children story books

Time: 180 Minutes

Comprehending reading as a vision process, visual pre-reading 
activities and the influence of vision on sport and games, and 
practical activities.
Do the following activities in a group:

1. Visit a nearby nursery school.
2. Investigate how the learners read.
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3. Observe the visual pre-reading activities done at the 
school. 

4. Assess how reading starts as a vision process and the 
influence of vision on sport and practical activities.

5. Discuss the findings of your investigation with your 
fellow teachers. 

6. Write a report and keep it in your portfolio.

1. How was the task?
2. How did it help you to understand reading as a 

vision process, visual pre-reading activities and the 
influence of vision on sport and practical activities?

3. If you were given another chance, how differently 
would you do the task?

Assess reading as a visual process, vision pre-reading activities 
and the influence of vision on sport and games, and practical 
activities.

1. How effective was the learning?
2. What was not understood about reading as a vision 

process, visual pre-reading activities and the 
influence of vision on sport and games, and practical 
activities?

3. What do I need to understand better reading as a 
vision process, visual pre-reading activities and the 
influence of vision on sport and games, and practical 
activities?
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Reading starts as a vision process. Clear, single visual inputs 
make it possible to do a further assessment of the word 
presented and to work out the meaning of a text. Visual 
pre-reading activities such as drawing and painting in early 
years can help a learner to read because these activities 
activate vision qualities and eye movements, especially 
accommodation and convergence. They also stimulate the 
orientation in space and the understanding of forms. Sport and 
games, and practical activities influence even active visual 
attention in the visual field, fixating on moving objects and 
accommodative adjustments between near and distant objects. 
The use of visual materials in pre-reading activities such as 
pictures, cartoons, puzzles and colouring tasks helps students 
to activate and build basic visual functions. Most outdoor 
activities depend on vision, eye-hand coordination and other 
body movements connected to visual inputs. Learners need 
many outdoor activities so that vision can develop for better 
learning and healthy eyes.This is especially important for 
preventing near-vision problems.
Outdoor activities might also influence learners to socialise 
more and be engaged in sport and games with their fellows.

1. What have you learnt about the concept of vision 
development?

2. What challenges did you encounter while studying 
this unit?

3. How did you overcome the challenges?
4. What would you like to learn more about the 

development of vision?
5. How would you use the knowledge you have gained 

to develop the vision of learners in classes, schools 
and the community?
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Conclusion

Vision develops through childhood and is influenced and affected by 
stimulation. Therefore, children’s environment and opportunities play an 
important role in the development of vision and ocular motor functions. 
Better ocular motor control for close range and distant viewing is stimulated 
and strengthened through practice. The results are a better VA for near and 
distance, since accommodation is developing. This influences eye-hand 
coordination and results in better body movements, a quicker orientation in 
the surroundings and a better understanding of visual inputs. In measuring 
VA, the Snellen eye chart with rows of letters in decreasing sizes is the most 
commonly visual acuity test used. The Random E test uses a capital letter E, 
which gets smaller in size and changes direction (up, down, left and right). 
This test is completed when the learner cannot tell where the letter E is facing. 
The child can get cards with symbols or letters and match them with those on 
the chart.

In later years, LEA charts with the following symbols-the heart, a circle, 
house and a square are internationally recommended for screening children. 
Here, nobody expects the child to read letters and the child does not have 
to be afraid of failure. LEA charts are developed for screening the VA at 
3 metres and another LEA charts are developed for a near VA at a reading 
distance of 40 cm. VA screening starts with reading larger symbols/letters and 
stops on the row with the smallest readable symbols/letters. Each eye must 
first be tested separately and then both eyes together. Different tests might 
give different results, so always report the results of the chart used in the 
evaluation.   

However, VA is not everything. We all want uncorrected 20/20 (3/3 or 1.0) 
vision for near and distant viewing VA is just one facet of the visual capacity. 
Ophthalmologists can monitor the entire range of visual functions, including 
best corrected (with glasses or contact lenses) visual acuity, peripheral (side) 
vision, depth perception (seeing objects in three dimensions), eye movements 
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and the binocular (two-eye) function and tell the health of the retina. In 
addition, opticians check for the best refraction/correction and the binocular 
capacity. Specialised vision teachers do functional vision assessments; they 
evaluate how learners use their vision. The evaluation of VA and binocular 
functions is also included in the assessment. This is necessary for developing 
an adapted educational programme and for referring children with serious 
problems to health facilities. For children’s very best, it is important that 
specialised health personnel and vision teachers understand each other and 
use the same terms for working smoothly together when necessary. 
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Unit Three

Screening and assessment of vision

3.1 Introduction
Researchers find visual disturbances among several learners in every class 
and vision is very important for learning, it is important to screen learners’ 
visual capacity early. Early detection can prevent problems from getting 
worse. Useful screenings include visual acuity for short and far distance, 
convergence and accommodation, saccades and fixation, smooth pursuits and 
colour vision. However, vision screening must be planned and organised well. 
Those who screen others should be well prepared. It is necessary to have a list 
of the children to be screened and to know when to screen them. Screening 
results must be recorded and communicated to a child’s parents if possible. 
In this unit, you will learn about screening and how to identify learners with 
vision disturbances. The knowledge gained will enable you to apply different 
screening and identification methods and evaluate assessment practices and 
procedures in screening the vision of the learners in your school for better 
learning purposes. 

In this unit, you are expected to develop the following 
competencies:

(a) Screening and identifying learners with vision 
disturbances

(b) Assessing learners with vision disturbances
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Time: 40 Minutes

Screening, identification and assessment of vision

Steps
1. In groups of three to five, discuss the following tasks:

(a) Explain the concept of screening and 
identification of vision disturbances.

(b) Describe the tools used in assessing the vision 
disturbances of learners.

3. Present your work to your fellows and make 
corrections, depending on the inputs given.

4. Keep your summary report in your portfolio.

1. How was the task?
2. How did it help you to understand the screening, 

identification and assessment of vision?
3. If you were given another chance, how differently 

would you do the task?

             
3.2 Screening and identifying learners with vision disturbances
Screening is a relatively short examination that can indicate the presence of 
vision problems or potential vision problems in someone. Selecting the vision 
screening method to be used depends on the screening venue, the availability 
of screening personnel, the time allotted for screening and financial resources. 
A vision screening programme should consist of single cost-effective tests 
that can be rather quickly and easily carried out by non-medical personnel to 
the target population in any environment. Vision screening requires insight 
and competence to know the test rules and to understand the results.
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1. What is my current understanding of the screening and 
identification of  learners with vision disturbances?

2. What do I need to do to know more about screening and 
identification of  learners with visual disturbances?

3. What activities are appropriate to do to understand 
more the screening and identification of learners with 
vision disturbances?

Dolls, a ruler, a pen, a pencil, an eye patch, a grey occluder, 
marker pens, strings, a marsden ball, needles, beads, a snellen 
chart, a pinhole occlude and screening forms

Time: 180 Minutes

Screening and identifying learners with vision disturbances 
In a group of three to five, conduct a project on screening 
and identifying learners with vision disturbances through the 
following steps:

1. Collect and organise screening and identification 
tools.

2. Conduct peer screening at campus.
3. Under supervision, screen children in neighbouring 

schools and at home. 
4. Write a report and file it in your portfolio.

1. How was the task?
2. How did it help you to understand how to screen and 

identify learners with vision disturbances?
3. If you were given another chance, how differently 

would you do the task?
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1. Briefly explain how to use visual screening tools.
2. With vivid examples, explain the procedure for 

planning the screening of learner?
3. How will you screen children of different ages in a 

neighbouring school?
  

1. How effective was this this task?
2. What challenges did you encounter while screening 

and identifying the learners’ vision disturbances?
3. What else do I need to do to understand well the 

screening and identification of learners with vision 
disturbances?

      

Vision is an important requirement in learning and plays a 
critical role in the development of children. Learners use sight 
to strengthen their motor functions, establish parent-child 
bonding, build pictorial perception and gain balance. Children 
with vision problems may enter school. Sub-optimal vision 
could lead to poor school performance, lack of interest in 
schooling and dropping out of school. Sometimes an underlying 
vision disturbance can lead to behavioural problems, learning 
disabilities, reading problems categorised as dyslexia or 
attention deficit disorders. Vision disturbances can cause many 
problems as alreaady mentioned. It is important that teachers 
understand these connections and that special trained teachers 
know how to screen, identify and assess learners in order to 
treat them fairly during their learning process. 

3.3 Assessment of vision 
Assessment of vision is crucial in learning. It includes very important things; 
for example how to measure visual acuity (VA) near or at a distance using 
different tools and tests, both objective and subjective tools and tests. It includes 
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evaluating accommodation (using push-up tests) and convergence (on using 
push-up tests, as well as evaluating eye movements like smooth pursuits, 
binocular vision (using cover tests), saccades and fixations. Assessment also 
looks at how the learner is functioning in relation to reading, writing, other 
academic activities and in sport. It is necessary to write the results in a clear 
way so that others can understand the reports and the results can be compared 
with future assessment results.

3.3.1 Visual acuity
Visual acuity (VA) is a measure of the ability to distinguish shapes 
and details of objects at a given distance. It is important to assess VA 
in a consistent way to detect the VA level and to evaluate any changes 
in vision. During VA testing, each eye is evaluated separately. It is 
a good idea to start with the right eye, then the left eye and finally 
both eyes together. The VA has to be evaluated at a distance and near. 
Distance VA is measured at 3 metres or 6 metres depending on the 
guidelines of the relevant test. Actual tests are the LEA symbols for 
a distance test, the Snellen or the E chart. For measuring near VA (40 
centimetres), the LEA symbols chart for near is the actual test for 
measuring VA. Apart from standardised tools, improvised tools can 
also be used to measure VA, but such tools are less precise. 

1. What is my current understanding of visual acuity 
(VA)?

2. What more do I need to know about VA?
3. What appropriate activities should I do to understand 

VA better?

Subject syllabi, books, the snellen or E-chart, LEA symbols 
(near and distant), dolls, a brock string, number charts, flip 
charts, marker pens (different colours), beads and threads
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Time:  180 Minutes

Assessing visual acuity

Visit a nearby school and engage learners in different activities 
such as threading, throwing and catching balls. Let them also 
walk and run in a straight line; guide the activitie through the 
following steps:

1. Observe the learners as they do the activities.
2. Identify those who perform well and those who do 

not perform well.
3. Use the testing procedures for VA near and at a 

distance (objective or subjective) to measure the VA 
of those who underperformed.

4. Suggest measures to improve the VA of the learners 
who underperformed.

5. Write a report on the results and keep it in your 
portfolio.

1. How was this task?
2. How did it help you to understand visual acuity?
3. If you were given another chance, how differently 

would you do the task?

1. In your own words, write about visual acuity.
2. Briefly explain the procedures followed in measuring 

near and distant visual acuity? 

1. How effective was the learning?
2. What did not go well in learning about visual acuity?
3. What else do I need to understand visual acuity well?
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You have read about visual acuity and how to measure it. 
On the basis of your understanding, build competencies that 
will help you to measure near and distant VA to detect vision 
disturbances among learners. There are a variety of tools that 
could be used in measuring VA: The Snellen or the E-chart 
for measuring distant VA, or LEA symbols for measuring 
both near and distant VA. It is recommended that standardised 
tools should be used, but, where standardised tools are not 
available, improvised ones could be used instead. There are 
online possibilities for measuring VA. Only teachers who have 
good knowledge of vision screening should use improvised 
tools to find out if a child has VA-related challenges or not.  

3.3.2 Accommodation and convergence
Accommodation is the focusing system of the eyes. When a text is 
moved closer or further away, the accommodative system must adjust 
the lens to keep the inputs clear. The accommodative system must 
be precise and flexible. The ciliary muscle, which is responsible for 
accommodating the eye lens is relaxed when the eyes are focusing on 
a distant object, an object that is more than six metres away.  When 
one is looking at a near point, the ciliary muscle is contracted and the 
lens becomes rounder and gets a stronger refraction strength. This is 
necessary for receiving clear pictures of near activities like reading, 
drawing, writing, sewing and knitting, and other activities done at a 
short distance. 

Convergence is the ability to turn both eyes inwards so as to 
focus on the same near object. At the same time, the lens must be 
accommodated so that the image is clear. When both eyes focus on 
the same object, the brain sees only one image. If not, the image 
is doubled. When both eyes work well together, there is binocular 
vision. Without good eye teaming, convergence tasks are hard to do. 
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It is necessary to prevent the child from having double vision. Home-
based activities to stimulate the child’s convergence capacity may 
include threading beads, putting a string in a needle, colouring shapes 
and figures, separating and collecting small stones by throwing one 
up and catching it using one hand (mdako), searching for letters or 
words in a text and playing different ball games.

Figure: Teacher assessing acommodation and convergence.

1. What is my current understanding of accommodation 
and convergence?

2. What else do I need to know about accommodation 
and convergence?

3. What appropriate activities should I do to understand 
accommodation and convergence well?
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Strings, threads, shoes and laces, balls, beads, needles, cards 
of different colours, marker pens, flip charts and tennis 

Time: 120 Minutes

Assessing accommodation and convergence 
In a pair, do the following:

1. Identify the tools and procedures for assessing 
accommodation and convergence.

2. Use the tools and procedures identified to assess 
accommodation and convergence.

3. Write a report and put it in your portfolio 

1. How was the task?
2. How did it help you to understand the assessment of 

accommodation and convergence?
3. If you were given another chance, how differently 

would you do the task?

Explain how vision accommodation and convergence are 
linked to different daily activities.

 
1. How effective was the learning?
2. What challenges did you face while learning about 

accommodation and convergence?
3. What else do I need to understand the concept of 

accommodation and convergence?
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The eye has a unique mechanism by which we focus on the 
diverging rays coming from a near object on the retina. This 
mechanism is called accommodation. Accommodation is the 
mechanism by which the eye changes reflectively the refraction 
power by alternating the shape of the lens to get a clear input at 
variable distances. Convergence is the rotation of the two eyes 
inwards when one is looking at a near object. When one is 
looking at a distant object, the eyes move by rotating outwards 
to a parallel position, that is, divergence. We depend on this 
visual skill while doing near activities like reading something 
on a smartphone, in books, and in sports when catching a ball. 
Hence, accommodation and convergence are important to the 
vision of learners.
When the eyes are not converging well together, there is 
Convergence Insufficiency, which results in blurry and 
double vision. It may also lead to a headache, concentration 
problems and dizziness. Accommodation and convergence 
can be improved with exercises, as shown in the activities that 
stimulate accommodation and convergence.

3.3.3 Eye movements
The visual system represents a well-developed sensory system in 
humans, who are highly dependent on vision for organised response 
to their environment. The region of the eye that is responsible for 
sharp central vision is the fovea. Thus, in order for one to see, images 
of objects of interest should fall on the fovea, a special depresion 
in the retina of an eye. This is achieved through various sets of eye 
movements, which work together to keep the image of the target 
object on the fovea. It has, therefore, been discovered that a large part 
of the human brain is devoted to eye movements.
Various scholars define the concept of eye movement in different 
ways. However, eye movements simply refer to the process that 
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involves moving every spot of the eye in its circuit. There are different 
types of eye movement. The basic eye movements are fixation, 
saccades, vergence (binocular vision) and pursuit movements. These 
movements need to be as intact as possible because they are very 
important for smooth reading.

1. What is my current understanding of eye movements?
2. What else do I need to know about eye movements?
3. What appropriate activities should I do to understand 

eye movements well?

Pens, pencils, cards, marker pens, rulers, and smalls dolls

Time: 180 Minutes

Assessing eye movements

In groups, visit a school and do the following tasks:
1. Prepare the assessment room and tools for screening 

eye movements.
2. Familiarise yourselves with the leaener.
3. Assess the eye movements.
4. Record the behaviour and movements of the learner’s 

eyes.
5. Share your findings with the learner and guardians 

or parents. 
6. Write a report and keep it in your portfolio.

1. How was the task?
2. How did it help you to understand eye movements?
3. If you were given another chance, how differently 

would you do the task?
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1. Briefly explain different types of eye movement.
2. Explain how eye movements work and why they are 

important in the learning process.

1. How effective was the learning?
2. What challenges did you face while learning about 

eye movements?
3. What else do I need to understand better about eye 

movements?

As a teacher, you need to be able to identify learners with 
vision disturbances and eye movement challenges. Regarding 
the basic types of eye movements, fixation is the ability to 
aim the eyes to a particular spot accurately, while saccades 
are quickmovements when the gaze jumps to new positions 
for fixation. The eyes must do these simultaneously, in the 
same direction and in a very coordinated manner to pass on 
image. These involve information from the visual field, which 
stimulates the gaze to move quickly, making a saccade to a spot 
of interest. It might be a car coming, a bird in the sky or the 
next word in a line. Saccades are used for placing the stimuli 
of interest on the fovea. Only when the fovea is used can the 
image be seen with the very best visual acuity. In other words, 
it is a series of quick eye movements. Saccadic dysfunctions 
negatively influence reading. If saccades are problematic, 
the learner might use head movements as a compensationary 
strategy. The result can be seen as a frequent loss of place in 
the text, omission of words, line skipping, slow reading speed 
and poor comprehension. Children who have these symptoms 
might also have difficulty copying things from the board and 
solving math problems with columns of numbers. 
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Smooth pursuit is another type of eye movement in which 
the eyes remain fixated on moving objects. Symptoms of 
poor pursuit are often head movements during reading and 
poor perfomance in sport. When you observe a child, the eye 
movements seem to jerk quickly or jiggle like a tremor when 
the eyes cross the midline. When you assess a child, he/she 
should sit in front of you at an arm’s length. Hold up an object 
that the child must look at with both eyes, such as a pencil, 
directly in front of the child and slowly move it in a left-right 
and right-left horizontal direction.
You should also test one eye at a time by asking the child 
to cover one eye. It might also be of interest to let the child 
follow the object vertically and diagonally to see if the eyes 
are following each other in all directions. Always encourage 
the learner to keep the head steady. Only the eyes shall move. 
Binocular vision can only be reached with two well-coordinated 
eyes and is necessary for depth perception and stereo vision. 
Good eye teaming allows for sustained single and comfortable 
vision. Binocular vision can be evaluated using a cover test, 
which involves asking the child to fixate on a target like a 
doll or a pencil. One eye is occluded and the other is not. The 
fixation target is moved slowly towards the area between the 
eyes. The un-covered eye is observed to see that it follows the 
target. In the area between ten and six centimetres from the 
eyes, the cover is removed. It is important to observe the gaze 
position when the cover is removed. Is it focused on the target 
or is it focused on another position? If it is focused on another 
position, there is an unbalance between the eyes.

The cover test is repeated with the other eye. Essentially, the 
test is used to measure eye alignment and to figure out whether 
one eye is working harder than the other.
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The test can also be used for learning how the learner is focusing 
on both distant and near objects. A learner with disturbed 
accommodation and binocular vision may experience blurred 
vision, a headache, an eye ache or an eye stain, fatigue or tired 
sensation.

3.3.4 Report writing and reflection on vision screening and assessment 
After collecting all the information, you can write a report. The purpose 
is to communicate your findings in writing to professionals and parent 
in a manner that enables them to understand the infomation. As a 
teacher, you should know how to conduct a vision assessment and 
write an assessment report about your findings. You must describe the 
tests, identify the challenges and determine how to work further with 
a learner with vision disturbances. 

1. What is my current understanding of report writing 
and reflection on vision screening and assessment?

2. What do I need to do to know more about report 
writing and reflection on vision screening and 
assessment?

3. What appropriate activities should I do to understand 
better report writing and reflection on vision screening 
and assessment?

Books, notebooks, pens, pencils, cards, marker pens, a ruler 
and flip charts
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Time: 150 Minutes

Report writing and reflection on vision screening and 
assessment 

In groups, do the following tasks:
1. Do a library search on report writing to reflect on 

vision screening and assessment.
2. Examine the features of a report on screening and 

assessment of vision.
3. Discuss the importance of screening and assessment 

reports and reflection on vision.
4. Write a sample report and share it with your fellows.
5. Keep it in your portfolio.

1. How was the task?
2. How did it help you to understand report writing and 

reflection on vision screening and assessment?
3. If you were given another chance, how differently 

would you do the task?

1. Explain the importance of writing reports on vision 
disturbances.

2. Explain how report writing and reflection on vision 
screening and assessing are important in the learning 
process.

1. How effective was the learning?
2. What challenges did you encounter when learning 

about report writing and reflection on vision screening 
and assessment?

3. What else do I need to understand better report writing 
and reflection on vision screening and assessment?
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As a teacher, you should write a vision assessment report, 
depending on the individual needs of the learner. There must 
be a report on every learner. The report may have the following 
elements:
The tittle page: Official reports often have a title page to keep 
things organised. If a person must read multiple reports, the 
title pages make them easier to keep track off. 
 
Table of contents:  The table of contents helps the reader to 
go directly to the section of interest, thus allowing for faster 
browsing.

Page numbering: Page numbering helps to make sure that 
pages are in correct order, in case of mix-ups or misprints.

Headings and subheadings: Reports are typically divided 
into sections and sub-sections with headings and sub-headings 
to facilitate browsing and scanning.

Citations:  If you are quoting information from another source, 
the citation guidelines tell you the recommended format.

The works cited page: This page includes the sources from 
which you got information. 

1. What new information have you learnt which you 
would like to use in your classroom in future?

2. What else do you want to learn about vision screening 
and identification? Why?

3. What challenges did you face while studying this 
unit?

4. Did you solve the challenges?
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Conclusion
The importance of vision screening, identification and assessment among 
learners helps to ensure that the learners’ visual issues are identified. The 
goal is to help the learners to succeed academically and socially. School 
vision screening is important and can help to detect eye problems and other 
vision-related challenges. Early detection of vision problems has a positive 
impact on the quality of life for learners. Some vision disturbances can easily 
be observed, for example eyes turning inwards or outwards, headaches, 
squinting, worsening academic performance, blurred or double vision, loosing 
place when reading, avoiding close work, holding reading material closer 
than normal, rubbing eyes, eyes tiring while one is reading or doing other 
school work, turning or tilting the head to use only one eye, making frequent 
reversals when one is reading or writing and using a finger to maintain the 
actual place when one is reading.
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Unit Four

Vision in reading
4.1 Introduction
Reading is a complex and useful activity which gives us the ability to collect 
and access information. It gives us pleasure when reading literature. Reading 
skills have evolved through generations and have become more important in 
our lives. Reading involves several processes but it starts as a visual process. 
Sensorimotor which is coordination includes several eye movements which 
must be precise and coordinated. In addition, reading requires cognitive 
and linguistic processes. In this unit you will learn about normal reading 
development, reading problems, how vision functions in reading, vision-
related challenges in reading and how viewing conditions influence reading. 
These competencies will enable you develop a better way of helping learners 
with vision disturbances. 

In this unit, you are expected to develop the following 
competencies:

(a) Evaluating normal reading development;
(b) Analysing reading problems;
(c) Determining the influence of vision on reading;
(d) Analysing the vision-related challenges relating to 

reading; and
(e) Assessing the viewing conditions that influence 

reading.
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Time: 120 Minutes

In a group of three to five, learners should read different words 
written on cards, books, computers and on the board. Lead the 
learners through the process of reading the words.  Analyse 
their reading problems/challanges as they read and determine 
the influence of vision on reading. Analyse vision-related 
challenges they are facing and assess the viewing conditions 
that influence reading. Write a report and keep it in your 
portfolio. 

1. How was the task? 
2. How did it help you to understand vision in reading?
3. If you were given another chance, how differently 

would you do it? 

4.2 Normal reading development
Reading is a process that involves recognising words. It is a precess that leads 
to the development of comprehension. According to Aghababian and Naziri, 
2000, reading is a process that negotiates the meaning between the text and its 
reader. Normal reading development refers to the typical stages for tracking 
readers’ progress without reading difficulties related to gross visual problems 
such as visual disturbances. .

4.2.1 Reading in education
In education, reading involves learning the names of letters, connecting 
them to words, recognising words, placing them correctly in sentences 
and understanding their meaning. Reading is one of the four language 
skills. Getting the meaning of a text also requires paying attention to 
punctuation and the space, which are mostly small signs presented in 
a given order.  The brain converts these visual inputs into words and 
sentences that give a certain meaning. It is also necessary to prepare 
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the gaze in order to place the fixation in the next word. In order to 
perceive this information, we use the right visual field. When the 
text line has already been read, the eyes must do a long movement 
to the left where the next line starts. After these challenging visual 
sensory, motor and perceptual activities, the brain must understand 
the meaning of the words (comprehension). For young or immature 
readers, this physical activity is so exhausting that they might not get 
the meaning of the text the first time they read it.

1. What do I understand about reading in education?
2. What else do I need to understand better reading in 

education?
3. How could I understand well reading in education?

Cards, flip charts, marker pens, mobile phones, computers, 
tablets and different written texts

Time: 20 Minutes 

Reading in education

Steps
1. In groups of three to five, use internet sources to read 

about the concept of reading in education.
2. Discuss what you have read.
3. Summarise what you have discussed; then keep the 

summary in your portfolio.
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1. How was the task? 
2. How did it help you to understand reading in 

education?
3. If you were given another chance, how differently 

would you do the task? 

1. Briefly explain the meaning of reading in education.
2. With vivid examples, explain the importance of 

reading in education.

1. How effective was the learning? 
2. What did not go well while you were learning about 

normal reading development?
3. What else do I need to understand normal reading 

development better?

Reading is a receptive skill that allows us to receive information 
through vision. You learn something new or reinforce what 
you already know. Reading might improve concentration if 
the text is motivating. Meaningful reading can attract attention 
and help one to learn how to focus on the skills and knowledge 
which have been gained or achieved for a long period. 

Through reading, you can:
(a) Expand the amount of knowledge you have; this might 

lead to you having more self-confidence. 
(b) Expand your vocabulary, which influences 

communication and helps you to build self-confidence.
(c) Attain more knowledge across the curriculum, which 

boosts self-esteem.
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(d) Be stimulated to get into new challenges and to think in 
new ways.

(e) Develop the creative side of the brain by exposing it to 
unique or unfamiliar ideas.

(f) Process descriptions by putting them into mental pictures.

Reading can only be successful if there are clear visual inputs 
and precise binocular movements of the eyes across a page. 
This is needed for encoding the text. Encoding enables the 
brain to form a visual or non-visual code of the word and to 
place it in the working memory. This memory is important for 
writing. Even writing must be seen as being more than a verbal 
activity because vision and the understanding of space play 
essential roles in writing.

 
4.2.2 The effects of teaching materials and reading strategies on vision

Teachers use different approaches and different kinds of aids to make 
the learning and teaching process effective. But the teaching materials 
and reading strategies chosen may not always be suitable for learners 
with vision disturbances. 

1. What do I know about the influence of teaching 
materials and reading strategies on vision?

2. What else do I need to understand well the effects 
that teaching materials and reading strategies have 
on vision?

3. How could I understand better the effects of teaching 
materials and reading strategies on vision?

Cards, flip charts and different texts
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Time: 120 Minutes

Teaching materials and reading strategies related to vision and 
vision problems
 
Steps

1. Visit a nearby school.
2. Prepare a lesson and teaching materials which you 

are going to use during the lesson. 
3. Do an assessment while talking about how the 

teaching materials and reading strategies relate to 
vision and what effect vision disturbances might 
have on learning.

4. Summarise what you have observed; then keep the 
summary in your portfolio.

1. How was the task? 
2. How did it help you to understand the kinds of 

vision challenges the teaching materials and reading 
strategies cause?

3. If you were given another chance, how differently 
would you do the task?

1. Briefly explain how the teaching materials and reading 
strategies related to vision and the consequences of 
visual disturbances for a learner.

2. With vivid examples, explain the effects of poor 
teaching materials and reading strategies on learners 
with visual disturbances.
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1. How effective was the learning? 
2. What challenges did you meet as you evaluated the 

effects of teaching materials and reading strategies 
on vision?

3. What else do I need to understand better the effects of 
teaching materials and reading strategies on vision?

Visual aids are normally used to reach learners’ interests 
and help teachers to simplify the process of teaching. In the 
Tanzanian school setting, the visual aid that is mostly used is the 
blackboard. Pictures, models, charts, maps and real objects are 
also used. It is important that all the information presented and 
illustrated with visual aids is seen by all learners. Sometimes 
it is necessary to let the learners at the back of the classroom 
see the details on models, maps or pictures. Alternatively, 
pass a model around the classroom so that all the learners 
can study it. The words, numbers and figures written on the 
blackboard must be large, have enough space around them and 
be presented with good contrast so that everyone can see them. 
Learners with vision disturbances are entirely dependent on 
good teaching instructions and clear visual materials. When 
visual information is very little or complex the teacher must 
use explanation.

Vision is important in teaching and learning. An improper 
or poor use of teaching and learning strategies may prevent 
learners with vision disturbance from learning. They might 
misunderstand the concepts presented and miss out the skills 
or knowledge imparted to them.
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4.2.3 Reading and the mother tongue
Through reading, learners learn new words and perspectives. Reading 
helps them to strengthen their language and sharpen sentence 
structure. A mother tongue is the language that a child’s mother and 
father speak or the language from which other languages are formed. 
It can influence reading through the pronunciation of certain words.
Some of the problems we encounter for not using the mother tongue 
in reading are:
(a) A learner cannot grasp the content or assimilate it as much as he 

or she would if it were presented in his or her mother tongue;
(b) A learner cannot pronounce the vocabulary properly while 

reading; and
(c) Some technical terms may be hard to learn because they do not 

have any equivalents in the mother tongue.

1. What do I understand about the relationship between 
reading and the mother tongue?

2. What else do I need to understand better the relationship 
between reading and the mother tongue?

3. How could I understand the relationship between 
reading and the mother tongue better?

Cards, flip charts and different texts

Time: 40 Minutes
 The influence of the mother tongue on reading 

Steps
1. Visit a nearby library. 



Provisional
62

Provisional

2. Read different texts on how the mother tongue 
influences reading.

3. Write a summary on what you have read; then keep 
the summary in your portfolio.

1. How was this task?
2. How did it help you to understand the relationship 

between reading and the mother tongue?
3.  If you were given another chance, how differently 

would you do the task?

1. Briefly explain the effect of the mother tongue on 
reading. 

2. Write a short note on how you would help learners 
who are affected with their mother tongue in reading. 

1. How effective was the learning? 
2. What challenges did you face when you were 

learning about the relationship between reading and 
the mother tongue?

3. What else do you need to understand better the 
relationship between reading and the mother tongue?

The development and growth of any society largely depends 
on a language which links people together. In other words, a 
people’s culture cannot be fully appreciated without the use of 
language, which conveys the culture. Therefore, people who 
lose their language lose their culture as well and cannot be 
identified as people; they become people without any identity 
and perhaps they will be assimilated into another culture. 
Alimi et al. 2020 claim that language is the most important
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vehicle of a people’s culture. Language differentiates us from 
other animals and gives us the tool for passing thoughts and 
experiences on to other generations.

4.3 Reading difficulties
A variety of terms are used to describe learners’ reading problems. They vary 
from setting to setting and from group to group such as group of educators or 
health-care providers. When reading problems are identified from a normative 
perspective, reading performance is compared with the performance of peers 
or people’s educational expectations. Reading problems have several causes 
and in some cases, more than one cause is involved at the same time.

4.3.1 Dyslexia
Between 1877 and 1900, some ophthalmologists and neurologists 
described the phenomenon of people who could see but could not 
read. They called the phenomenon congenital word blindness. Today, 
children expiriencing reading diffuculties often get the diagnostic 
label dyslexia, which implies reading. 

1. What do I understand about reading problems/difficulties?
2. What else do I need to know more about reading 

problems/difficulties?
3. How could I learn more about reading problems/

difficulties?

Cards, flip charts and different texts
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Time: 120 Minutes

 The relationship between dyslexia and other reading problems.

Steps
1. Visit a library and read different sources about 

dyslexia and reading problems.
2. Summarise what you have read about dyslexia. 
3. Present it in class.
4. Make corrections, depending on the inputs given by 

your fellow teachers.
5. Keep the summary in your portfolio.

1. How was the task? 
2. How did it help you to understand the term dyslexia?
3. If you were given another chance, how differently 

would you do the task?

1. With vivid examples, explain reading problems in 
relation to dyslexia.

2. Do all learners with vision disturbances have 
dyslexia? Discuss.

1. How effective was the learning? 
2. What challenges did you face when learning about 

reading problems?
3. What else do I need to understand reading problems 

better?
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In a broad sense, dyslexia refers to significant difficulty with 
word reading, decoding and spelling, as evidenced by low 
accuracy and/or fluency in standardised assessments. Dyslexia 
as a problem with translating prints into speech and includes 
the risks and deficits shown in Table 6.

Table 6:  Deficits and elements of high risk related to dyslexia (Hulme & 
Snowling, 2016)

Deficit High risk of dyslexia

Low phoneme awareness Family risk of dyslexia

Problem with letter-sound knowledge Persistent language difficulties at 
school entry

No rapid automatised naming Early oral language difficulties

Hard to recognise printed words Low literacy environment

Problems with learning to decode Language delay

Reading slowly Low level of print exposure

There are many theories on what dyslexia is and what causes it. Also is often 
accompanied by vision.  

4.3.2 General reading difficulties
Reading difficulties can be caused by poor teaching methods, an 
incompetent and limited learning environment, little support from 
home as well as individual challenges. Serious vision impairments 
mostly arise from complications after measles or rubella, nutrition 
deficiency, improper or inadequate treatment of eye infections and the 
lack of vitamin A. Other vision problems like amblyopia, binocular 
problems and reduced vision attention have more unknown causes.
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1. What do I understand about the general reading 
difficulties?

2. What else do I need to understand better general 
reading difficulties?

Cards, flip charts, pictures, marker pens, texts and computers

Time: 120 Minutes

General reading difficulties

Steps 
1. Visit a nearby library and read different sources about 

reading difficulties.
2. Summarise what you have read.
3. In groups of three to five, discuss the general reading 

difficulties facing the learners in your class. 
4. Present the work in class and make corrections, 

depending on the inputs given by your fellow 
teachers.

5. Write a summary report and keep it in your portfolio.

1. How was the task? 
2. How did it help you to understand general reading 

difficulties?
3. If you were given another chance, how differently 

would you do the task?

1. Explain the different learning difficulties that face 
the learners in your class.

2. Do all the learners have reading difficulties? Discuss.
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1. How effective was the learning? 
2. What challenges did you encounter when learning 

about general reading difficulties?
3. What else do I need to understand general reading 

difficulties better?
  
The stress and challenges associated with learning and reading difficulties 
can make life taxing. Not being able to read or comprehend the words on a 
page makes it almost impossible for someone to learn. Suffering from reading 
and learning disabilities makes it hard to learn and comprehend important 
information at school and at work. The following might be the reasons for 
general reading problems or difficulties: Poor vision, hearing loss, improper 
directional tracking, poor comprehension skills, and issues with decoding,  
Attention Deficit Hyperactive Disorder (ADHD) and dyslexia.

4.4 Vision in reading
Reading is the ability to gather information from pages. It is a complex activity 
which involves several visual and non-visual factors such as motivation and 
one’s cognitive ability. During reading, normally word recognition is done 
automatically by the reader. However, when the reading speed is slow due to 
vision disturbances, the reader will have to use extra energy to recognise the 
word.

4.4.1 The influence of visual acuity on reading
Researchers have found that 20-40 % of learners have vision-related  
challenges’ that influence their reading and learning. A reduced distant 
visual acuity (VA) interferes directly with copying things from the 
blackboard. A reduced distant VA can also affect the ability to know 
what to copy and how words are spelt. In learning to read, it can be 
a challenge to see the letters presented and similar forms might be 
mixed with each other. 
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Little attention has been directed to near visual acuity and reading. 
Near visual acuity is seldom evaluated, although it affects one’s ability 
to distinguish shapes and details of objects at a reading distance. It is 
also important to assess near visual acuity to understand the learner’s 
visual prerequisite for reading.

1. What do I understand about the relationship between 
visual acuity and reading?

2. What else do I need to understand better the 
relationship between visual acuity and reading?

3. How could I understand visual acuity and reading 
better?

Multi-letters, the Snellen or an E chart, the LEA chart, a 
plain occluder, cards or tissues, a pinhole occluder, a torch or 
flashlight and a patient’s documentation

Time: 180 minutes
Conduct a control case study of a visual acuity level near and 
at distance

Steps 

1. Prepare a lesson on reading a storybook.
2. Identify a significant number of reading difficulties. 
3. Provide a baseline recording of visual acuity for near 

and distance.
4. Prepare an aid examination and a diagnosis of an eye 

disease or a refractive error.
5. Assess any changes in vision.
6. Measure the outcomes of a cataract.
7. Write a summary report and present the report in 

class.
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8. Keep the report in your portfolio.

1. How was the task? 
2. How did it help you to understand the challenges 

related to visual acuity and reading?
3. If you were given another chance, how differently 

would you do the task?

Write the procedure for carrying out visual acuity measurement 
at near and distance.

1. How effective was learning about visual acuity and 
reading? 

2. What challenges did you encounter when learning 
about visual acuity and reading?

3. What else do I need to understand visual acuity and 
reading better?

 
There are different procedures for carrying out visual acuity 
measurements. The following procedure has been inspired in 
different ways:

(a) Have good light (natural or electric) on the chart. 
Ensure that the person has the best chance of seeing 
and reading the test chart. 

(b) If the test is done outdoors, the chart should be in 
the light and the patient in the shade, but with light 
enough for seeing the patient’s face during the test.
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(c) Explain the procedure to the patient. The patient 
must be told that the test will give us information on 
his or her vision functions. When the patient can’t 
see anymore, they must stop.

(d) The piece of equipment the patient touches must be 
clean to prevent infections from passing to others. 

(e) The learner must be placed in the correct distance to 
the chart. Some require 3 metres and others 6 metres. 
Near vision charts are normally 40 cm. The learner 
can hold one end of a cord or rope of the measured 
distance to ensure that it is maintained.

(f) Each eye must be tested separately and afterwards 
both eyes together. If spectacles are used, the test 
must be taken first without the spectacles and later 
with them. 

(g) The learner must cover one eye with a plain occlude, a 
card or tissue, but  without pressing the eye. Pressing 
the eye might distort vision, when the occluded eye 
is being tested.

(h) Ask the learner to read from the top of the chart, 
and from left to right. If possible, use a LEA chart 
without letters. 

4.4.2 Influence of the visual field on reading
The area that you can see at one time without moving your eyes is 
called the field of vision or the visual field.  The visual field refers to 
the total area in which objects can be seen when your eyes are focused 
on a central point.

1. What role does the visual field play in reading?
2. What else do I need to understand how the visual 

field influences reading?
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3. How could I understand better the role of the visual 
field in reading?

Dolls and eye trackers

Activity 1

Time: 120 Minutes
How to measure the visual field?

Steps 
1. Visit a nearby school.
2. Conduct an assessment on the influence of the visual 

field on reading.
3. Then, write the results of the assessment.
4. Write a short report on that, then keep the rreport in 

your portfolio.

1. How was the task?
2. How did it help you to understand the role of the 

visual field in reading?
3. If you were given another chance, how differently 

would you do the task?

Write the procedure for assessing the role of the visual field in 
reading?
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Activity 2

Time: 80 Minutes
Is it possible to test the visual field? 

Steps 
1. In groups of five, prepare a test to measure the visual 

field.
2. Test the visual field of pupils with vision disturbances.
3. Write a summary report on the result of the test and 

keep it your portfolio.

1. How effective was the learning? 
2. What challenges did you encounter when learning 

about the influence of the visual field on reading?
3. What else do I need to understand better the 

relationship between the visual field and reading?
   

As a teacher, you need to know how the visual field tests are 
conducted. Here are some of the test: 
The confrontation test: A quick and basic check where the 
examiner sits directly in front of the person being tested. The 
latter covers one eye and the person stares straight ahead with 
the other eye. The examiner’s hand is moved to different 
positions in the field and the person being tested must tell 
when the hand is seen.

The tangent screen or Goldmann: The person being tested 
must sits three feet (90 cm) away from a flat, black fabric 
screen with a target in the centre. He must stare at the target 
in the centre with the uncovered eye. The examiner checks 
when the person being tested can see an object moving into the 
visual field. Usually, a pin or bead on the end of a black
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stick is used and moved by the examiner. It is made a map of 
the central 30 degrees of the visual field of each eye. Usually, 
the test is used to detect brain or neurologic problems.

Goldmann perimetry and automated perimetry: These 
tests are concave domes where the person being tested stares 
at a target in the middle with the uncovered eye. Small flashes 
of light are presented in the peripheral field and the person 
must press a button when the flash is seen. In the Goldman, the 
flashes are controlled and mapped by the examiner.
In automated testing, a computer controls the flashes and 
mapping. Both tests are often used to track conditions that 
may worsen over time. The most common reasons for visual 
field defects are macular degeneration, glaucoma, retinitis 
pigmentosa, diabetes, brain injuries and neurological diseases.

4.4.3 The influence of different oculomotor capacities on reading 
Ocular motor capacities include control and coordination of all 
eye movement, monocularly and binocularly. Accommodation and 
convergence are very important functions in reading, and it is possible 
to stimulate and improve upon them. Other ocular motor movements 
like saccades and fixations can be better during exercises. When these 
functions improve, they have a positive impact on school performance, 
especially reading. 

1. What do I understand about the relationship between 
ocular motor capacities and reading?

2. What else do I need to understand the relationship 
between ocular motor capacities and reading well?

3. How could I understand the relationship between 
ocular motor capacities and reading better?
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Cards and flip charts

Time: 80 Minutes 

 Preparation of eye movement lessons

Steps 
1. Visit a nearby school.
2. Prepare ocular motor exercises.  
3. Conduct ocular motor exercises.
4. Observe what the learners can do in relation to 

reading.
5. Write a short report on that, then keep the report in 

your portfolio.

1. How was the task?
2. How did it help you to understand the preparation of 

ocular motor lessons?
3. If you were given another chance, how differently 

would you do the task?

1. Write a short note about ocular motor capacities on 
reading.

2. Explain the importance of ocular motor lessons to 
learners?

3. Write the stages in implementing a successful ocular 
motor education programme.
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1. How effective was the learning? 
2. What challenges did you face while learning about 

the influence of different ocular motor capacities on 
reading? 

3. What else do I need to understand better the influence 
of ocular motor capacities on reading?

Accommodation is the focusing system of the eyes. When a 
text is moved closer or is put far away, the accommodative 
system must adjust so that the words are clear. When the 
reading material becomes more sophisticated, with smaller 
letters, longer words, a larger text and less space between 
the lines, the accommodative system must be more precise. 
Disorders in the accommodative system are closely related to 
the convergence capacity and negatively strain the binocular 
system.

The movement of eyes must be precise and effective during 
reading so the reader gets the needed visual information from 
the text. The fovea must fixate on the word and both eyes 
must fixate exactly on the same spot. Otherwise, double vision 
will occur. The gaze must jump from one fixation to the next. 
These very fast jumps are called saccades and move the eyes 
from word to word in the text.

When one is reading from left to right, most saccades are 
directed to the right. When the reader wants to check a read 
word, the gaze does a regression, a saccade backward to the 
left. A good reader does not fixate on each letter but on words. 
Untrained readers have more fixations than trained ones. In 
addition, the  fovea and the visual field are involved in



Provisional
76

Provisional

recognising the position of letters in the word and the words in 
the text line and on the page (see the vision circle). In this way, 
the graphemes (a combination of letters) are quickly matched 
with the phonemes (phonetic sounds) in the brain. Poor ocular 
motor control may lead to a higher number of regressions 
and tightly packed saccades. Specifically, binocular problems 
might result in letters or words being seen in wrong orders, so 
the text gives no meaning.  A learner with poor ocular motor 
control may be labelled as an inattentive, careless, dyslectic, 
unconcentrated or distracted reader.

Whe you are looking at an object moving closer to your 
face, the eyes must converge towards the object. When you 
are looking at a distant object, the eyes must diverge. We 
depend on convergence for all near activities such as reading, 
sawing, deskwork, working on smartphone, typing devices, or 
even in sport when catching a ball. Convergence requires a 
coordination of extra ocular muscles at the same time as other 
muscles are relaxed. 

Eye movements are probably the fastest and most frequent 
movements in the human body. Their control systems are 
complex and advanced. When we work with children, we are 
mainly concerned about the smooth pursuits, accommodation, 
saccades and vergence/convergence. 

The purpose of the ocular motor system is to keep the image 
that is looked at on both foveae at the same time so the brain 
gets clear, single, and three-dimensional inputs A steady 
fixation is important for studying details in stationary objects. 
This is also the case in reading or working with mathematics. 
The fixations must be binocularly to get the best inputs.
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4.5 Visual challenges in reading
Reading is the foundation of our educational system and academic learning. 
Reading fluently is important to succeeding at school. Vision problems can 
reduce learners’ learning outcomes. Learners will have difficulty understanding 
the text and will, therefore, not be able to remember the content.

4.5.1 Functional vision challenges
Functional vision is more than the ability to see 20/20 (or 6/6 and 
1.0). It also refers to the coordination of the eyes and how the brain 
deals with visual inputs. For example, a person with a functional 
vision problem might have 20/20 eyesight, but when they read a 
book, the text jumps around on the page or they have trouble keeping 
their place on the text line. This might be the result of reduced eye 
muscle control due to brain injuries or other neurological reasons. 
Unfortunately, some children with functional vision issues are 
misdiagnosed with ADHD or may be having concentration problems. 
ADHD and functional vision problems can both cause difficulties with 
concentration, reading and endurance. In addition, many functional 
vision problems also result in a headache, dizziness, anxiety, blurred 
vision, double vision and motion sickness. Because a person with a 
functional visual problem has difficulty in reading and writing, they 
often have pain in the shoulders and neck. Functional vision problems 
are vision issues that might evade typical vision screenings and can 
have a profound effect on a child, both academically and socially. 
Sometimes the consequences of abnormal screening results are laid 
down and evaluated as a functional challenge.

1. What functional vision challenges might affect the 
process of learning to read?

2. What do I know about the functional vision challenges 
that might affect the process of learning to read?
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3. How could I learn more about the functional vision 
challenges that might affect the process of learning to 
read?

An eye tracker, the LEA chart, LEA symbols, a snelled chart, 
a ruler, an eye patch and an heid stick   

Time: 50 Minutes

Visual challenges in reading

Steps  
1. Sit in groups of three to five, depending on your number.
2. Each group should do one of the following tasks:

(a) Discuss the functional vision challenges that affect 
the process of learning to read.

(b) Discuss the functional vision challenges that might 
affect one’s reading capacity.

(c) Discuss the functional vision challenges that might 
result in general learning problems.

(d) Share what you have been discussing with your 
colleagues for reflection.

    
1. How did I see the activity regarding the functional 

vision challenges that affect the process of learning 
to read?

2. Was the activity about the functional vision challenges 
that affect the process of learning to read helpful?

3. If you were given another chance, how differently 
would you do the task?
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1. What is functional vision?      
2. Explain the symptoms that a person with functional 

vision problems might have.
3. How would you help learners with functional vision 

challenges in reading?
     

1. Have I effectively learnt about the functional vision 
challenges that affect the process of learning to read?

2. What don’t I understand well about the functional 
vision challenges that affect the process of learning 
to read?

3. What do I want to know more about the functional 
vision challenges that affect the process of learning 
to read?

In this section, you have learnt about visual challenges in 
reading. There are four things to consider:

(a) The functional vision challenges that might affect the 
process of learning to read;

(b) The functional vision challenges that affect one’s 
reading capacity;

(c) The functional vision challenges that might result in 
general learning problems; and 

(d) The identification of vision reading problems.

Be aware of the difference between learning to read and reading to 
learn. Reading to learn requires comprehension and comprehending often 
requires functioning visual skills. So, if the visual system is not working 
correctly, reading can be affected. For example, if words are blurry or double, 
an extra effort is required to keep the words single and clear. Disturbed visual 
inputs and stress have a negative impact on comprehension. 
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4.5.2 Vision reading problems
It is estimated that 1 in 4 children has a vision problem severe enough 
to affect their learning. However, because school screenings often 
only look at distant visual acuity, these problems might be overlooked. 
Children should be referred for a comprehensive eye examination if 
visual symptoms are noticed or if the expected academic level is not 
reached. Double vision, blurry vision, headaches, eye strain and letters 
appearing to move around a page are all signs of visual problems. 
Instead of reading fluidly and visualising the words, the learner will 
not get the intended message.  

1. What do I know about vision reading problems? 
2. What do I need to know more about vision reading 

problems?
3. How will I identify vision reading problems?

   

A Snelled chart, an Heid stick and an eye tracker

  

Time: 60 Minutes

Vision reading problems

Steps
1. Read different sources about vision reading problems.
2. Identify six vision reading problems and write them 

in a notebook.
3. Discuss with your colleagues the purposes of 

identifying vision reading problems.
4. Write short notes about the discussion; then keep 

them in your portfolio.
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1. How was the activity?
2. How did it help you to understand visual reading 

problems?
3. If you were given another chance, how differently 

would you do the task?
 

1. Explain the method used in identifying visual reading 
problems.

2. How do you assess your learners’ reading problems?    

1. Have I effectively learnt about visual reading 
problems?

2. What don’t I understand well about visual reading 
problems?

3. What do I need to know more about vision reading 
problems?

 
Vision and learning are closely related. Much of what is 
presented to children in schools is visual. A child needs clear 
vision to learn how to read and needs to keep his or her vision 
clear to continue learning in the classroom. Learners with 
visual reading problems have to be identified so as to treat 
them accordingly.

4.6 Viewing conditions that influence reading
In the classroom, it is important for one to have good viewing conditions. 
The conditions include a uniformed light in the whole room, which gives 
all learners usable light conditions for working on the desk and for reading 
what is written on the blackboard. Some classrooms need improved viewing 
conditions. These include things like using a good letter size on the board so 
that even the learners at the back of the classroom can read what is written. 
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Near-sighted children need to sit in the front to see the text on the board. If 
the board is dirty or rough, it might be difficult for them to read the text and 
writing on it with coloured material can give a low contrast and reduce the 
readability of the text. It is also necessary to evaluate the level and direction 
of daylight and electric light in the room and how different parts of the room 
are visible. If the child is faced with too much light from the window, it may 
be difficult for the child to read the text on the blackboard.

1. What do I know about the viewing conditions that 
influence reading?

2. What do I need to know more about the viewing 
conditions that influence reading?

3. How could I know more about the viewing conditions 
that influence reading?

A Lux meter, a contrast checker, a colour contrast analyser and 
an odometer

Time: 60 Minutes

Viewing conditions that influence reading

Steps  
1. Sit in groups of three to five, depending on your 

number.
2. Each group should do all of the following tasks:
3. Visit different sources and read about the viewing 

conditions that influence reading.        
4. Write down the viewing conditions that influence 

reading.
5. Share what you have been learning with your 

colleagues for reflection.
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1.  How was the activity?
2.  How did it help you to understand the viewing 

conditions that influence reading?
3.  If you were given another chance, how differently 

would you do the task?
 

1. Describe the methods for ensuring that there are 
appropriate conditions for a class.

2. Explain how viewing conditions influence reading 
near and at a distance in class.

1. What did I learn about different conditions that 
influence reading?                 

2. What don’t I understand about the conditions that 
influence reading?

3. What do I need to know more about the viewing 
conditions that influence reading?

The teacher must know the importance of good viewing 
conditions in the classroom so that everyone is placed where 
they can see the work, read what is written on the blackboard 
and perceive what is presented. This includes considering the 
size of letters when the teacher is writing on the board, the 
distance where the learner is placed, contrast and choosing a 
piece of chalk whose colour is appropriate for the learners. In 
addition, you must consider the direction of the light in relation 
to where the child is sitting. A good classroom is one in which 
light is directed towards the blackboard and in which the other 
parts are uniformly illuminated. Teachers must observe and 
screen children to be aware of the development of every child, 
detect early signs of developmental delays or disability and
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identify children who might be abused or neglected. It is 
necessary to recognise and note the learner’s performance 
and behaviour and use checklists, tests and records to track 
the development and progress against a certain standard. 
In this way, there is documentation which can be discussed 
with parents and even with experts in the school and health 
system. Through learner screening, the teacher can identify 
and monitor normal development or possible developmental 
delays. A screening programme is not used for a diagnostic 
purpose but for understanding a learner’s situation. 

4.6.1 Detecting functional vision challenges
The normal visual acuity is 20/20 (6/6 or 1.0), which means that 
you see a symbol which is meant to be seen at 20 feet at such feet. 
However, the normal visual acuity does not say everything. There 
might still be ineffective eye-tracking, unsteady focusing, fixation 
problems, reduced convergence and accommodation capacity, 
reduced near visual acuity or disturbed visual attention. While these 
visual functions are critical for learning, it is important to check them 
so that the learning situation can be adapted to the learners. Vision 
problems related to reduced visual acuity include near-sightedness, 
farsightedness and astigmatism. These can be corrected with refraction 
and thus make reading and learning easier. 

1. What do I know about the detection of  functional 
vision challenges?

2. What do I need to know more about the detection of 
functional vision challenges?

3. How will I use my knowledge of detecting functional 
vision challenges? 
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A Snellen chart, a retinal camera and an eye tracker

Time: 60 Minutes

Detecting functional vision challenges

 Steps
1. Sit in groups of three to five, depending on your 

number.
2. Each group should do one of the following tasks:

(a) Use libraries and online materials to find ways 
of detecting functional vision challenges.

(b) Discuss with your colleagues the reason for 
detecting functional vision challenges.

(c) Present your work to your fellow teachers for 
discussion and reflection.

1. How was the activity?
2. How did it help you to understand ways of detecting 

functional vision challenges?
3. If you were given another chance, how differently 

would you do the task?

1. Explain how one could detect learners’ functional 
vision challenges.

2. Discuss how you could help learners with functional 
vision challenges.

3. Did you encounter any challenges in your study of 
vision disturbances? What mental skills would you 
use to face the challenges?
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1. What have I learnt about ways of detecting the 
functional vision challenges facing learners with 
vision disturbances?

2. What don’t I understand well about the ways of 
detecting functional vision challenges among learners 
with vision disturbances?

3. What do I need to know more about the ways of 
detecting functional vision challenges among learners 
with vision disturbances?

In this section, you have learnt how to detect functional vision 
challenges in relation to sensory, motoric and perceptual 
difficulties by organising and responding to the information 
you get through observation, reflection and screening. You have 
also learnt about the vision challenges that affect the ability 
to coordinate body movements and the perceptual challenges 
that affect the ability of the brain to receive, interpret and act 
upon visual stimuli.

4.6.2 Observation strategies and screening tools
Observation strategies are processes of systematically viewing. 
A teacher might record a learner’s behaviour, reactions and 
qualifications for the purpose of making programming decisions and 
providing adapted education. The observations ought to influence 
the entire teaching process by assisting the teacher in making the 
decisions required for effective teaching. Screening tools might also 
be important for adapting the education provided. Screening tools 
are simple standardised tests, structured observations, a checklist or 
a questionnaire. Some of the tools for screening vision are the Snellen 
or LEA charts for measuring distance and near visual acuity, eye cover 
and fixation sticks, and colour vision tests. Ophthalmologists and 
opticians also have retinal cameras, tonometers and others. 
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1. What do I know about observation strategies and 
tools for screening vision?

2. What more do I need to know about using observation 
strategies and tools for screening vision?

3. How could I know more about observation strategies 
and tools for screening vision functions?

    

Flip charts, markers, checklists, anecdotal records and running 
records

       
Time: 60 Minutes

1. Visit different sources and read about how important 
observation strategies and tools for evaluating the 
needs of learners with vision disturbance are.        

2. Write down the observation strategies and screening 
tools used for screening learners with visual 
disturbances.

3. Share what you have been observing with your 
colleagues for reflection.

            
1. How were these activities?
2. How did they help you to understand the use of 

observation strategies and screening tools?
3. If you were given another chance, how differently 

would you do the task?     
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1. Explain how to use different screening tools in 
evaluating vision functions.

2. What is the focus of your observation?
3. Discuss the importance of doing vision screening in 

class.
    

1. What have I learnt about the observation strategies 
and tools used for screening learners with visual 
disturbances?

2. What didn’t I understand concerning the observation 
strategies and tools used for screening learners with 
vision disturbances?

3. What do I need to know more about the observation 
strategies and tools used for screening learners with 
vision disturbances?.

   
When using observation strategies, it is important to have 
knowledge of vision and be curious about learners’ learning. 
The observation acts as input for developing learning methods. 
For developing useful educational methods, openness towards 
learners and parents is an important factor. It is also important 
to learn from prior experiences and always to try to develop 
the pedagogical knowhow. Many parents are not aware of their 
children’s vision disturbances before they are detected during 
a school vision screening.

The screening can show the importance of further evaluation 
by an ophthalmologist or optician. This examination can show 
the need for glasses or other appropriate services.
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How does good vision help learners to deal with real-life 
issues at school and in the community?

 

Conclusion
When we are working with learners, we are concerned about ocular motor 
functions like smooth pursuits, saccades, accommodation and convergence. 
Because the purpose of the ocular motor system is to keep the image that 
we are looking at on both foveae at the same time, it is very important for a 
teacher to understand the anatomy of the eye, especially the fovea. In Table 
7 are presented some visual-related reading problems. Table 7 shows many 
elements that can be observed by the teacher. The teacher must ask the learner 
how he sees the text assigned. Some learners need medical treatment, others 
refraction and yet others can be helped with accommodation and convergence 
through structured vision exercises to improve their reading skills.

Table 7: Vision-related reading problems

Vision-related reading problems

(a) Holding books or papers too 
close

(b) Frequent eye-rubbing during 
reading

(c) Omitting or substituting words (d) Using a finger when reading

(e) Losing a place in the text (f) Rereading lines when reading. 
This often gets worse with time

(g) Misspelling words (h) Not being able to copy things 
from the blackboard

(i) Avoiding reading (j) Reading comprehension 
decreasing with time

(k) Slow reading speed (l) Tilting or turning the head
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Vision-related reading problems

(m) Closing or covering one eye (n) Red or watery eyes after 
reading

(o) Squinting or blinking during 
reading

(p) Crossed or drifting eyes

(q) Clumsy, poor depth perception (r) Bothered by bright light

Strengthening visual functioning improves reading. The training is provided 
by experts, mostly optometrists. However, teachers with special education can 
also give systematic vision stimulation and lessons on vision in an educational 
setting to children with healthy eyes.
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Unit Five 

Brain plasticity and vision

5.1 Introduction
Learning and new experiences can result in the strengthening of neural 
pathways and the development of new synapsis between brain cells and 
parts of the brain. Recent studies indicate that even mature brains continue 
to show some plasticity because of learning. Brain plasticity, also known 
as neuroplasticity, is the biological, chemical and physical capacity of the 
brain to reorganise its structure and function. This plasticity can develop 
more effective eye muscles as a result of structured exercises and stimulation. 
In this unit, you will learn about brain plasticity in vision. You will be able 
to explain the concept of brain plasticity, understand theories of how brain 
plasticity influences muscle effectiveness and with a special focus, explain 
how brain plasticity influences vision and education. You are therefore, 
expected to employ the theories of brain plasticity and muscle effectiveness 
to improve the vision of learners who are identified with vision disturbances 
in your school, thus enhancing their learning.

In this unit, you are expected to develop the following 
competencies:

(a) Explaining the concept of brain plasticity
(b) Analysing theories of brain plasticity and muscle 

effectiveness
(c) Applying the theories of brain plasticity in vision and 

education
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Time:40 Minutes

In groups of five, do the following:
1. Conduct a library search on brain plasticity. 
2. Examine the theories of brain plasticity and muscle 

effectiveness.
3. Discuss how brain plasticity might influence vision 

and education.
4. Share your findings with your fellows.
5. Keep the findings in your portfolio.

1. How was the task?
2. How did it help you to understand the concept of 

brain plasticity and muscle effectiveness?
3. How could you apply the theories of brain plasticity 

and muscle effectiveness in vision and education in 
your class?

4. If you were given another chance, how differently 
would you do the task?

 
5.2 The concept of brain plasticity and muscle effectiveness 
The nervous system needs to rearrange itself all the time so that it adapts 
to all unfolding situations. The genes are programmed in such a way that 
they give human beings as well as animals neuroplasticity to change attitudes 
and reactions so they can adapt and survive in changeable environments. 
Neuroplasticity, also called brain plasticity, refers to the capacity of the 
brain to change and adapt in structure and function to respond to learning 
and experience. Brain processes allow the brain to rewire itself and cause 
changes, which range from individual neuron pathways, making new 
connections to systematic adjustments like cortical remapping. Exercises 
support brain plasticity and muscle effectiveness by stimulating the growth of 
new connections between cells in many important cortical areas of the brain. 
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Research has demonstrated that targeted and structured exercises increase the 
number of growth factors in the brain, which makes it easy for the brain to 
grow new neuronal connections.

A muscle is a bundle of fibrous tissues in a human or animal body that has 
the ability and physical strength to contract, produce movements or maintain 
the position of a specific body part. The goal is to develop effective muscles 
capable of producing a desired result, including flexibility, strength and the 
ability to stay in power over time. Muscles are important for movement 
and interaction with the world. They help humans and animals to see, hear 
and move. Others are responsible for breathing or food digestion. Muscle 
effectiveness is a consequence of age growth. Exercise and a healthy diet help 
muscles to function. 

1. What is my current understanding of the concept of 
brain plasticity?

2. What else do I want to learn about the concept of 
brain plasticity and muscle effectiveness?

3. What strategies should I use to understand better 
brain plasticity and muscle effectiveness?    

Online resources, journal articles, books as well as various 
text on brain plasticity and muscle effectiveness

   Time: 90 Minutes

1. Use the library and other search engines to read about 
the concept of brain plasticity.

2. Write a report and put it in your portfolio.
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1. How was the task? 
2. How did it help you to understand the concept of 

brain plasticity?
3. If you were given another chance, how differently 

would you do the task?

 
1. How would you use the knowledge gained to explain 

the concept of brain plasticity in relation to the vision 
and education of learners?

2. What challenges did you encounter in explaining the 
concept of brain plasticity?

3. How did you overcome the challenges?

1. How effective was the learning? 
2. What challenges did you meet when learning about 

brain plasticity and muscle effectiveness?
3. What else do I need to understand brain plasticity 

better? 
 

There are several forms of brain plasticity that remain largely 
functional in the learner’s visual system. Below are at least 
four major forms of functional neuroplasticity that can be 
studied in normal human subjects and patients. The four forms 
of functional neuroplasticity are:

(a) Homologous area adaptation: The assumption of a 
particular cognitive process by a homologous region 
in the opposite hemisphere.

(b) Cross-modal reassignment: This occurs when 
structures previously devoted to processing a 
particular kind of sensory input now accept inputs 
from a new sensory modality.
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(c) Map expansion: The enlargement of a functional 
region in the brain on the basis of performance.

(d) Compensatory masquerade: This is a novel allocation 
of a particular cognitive process to perform a task.

These four forms of functional neuroplasticity answer several fundamental 
questions about how functional cooperation between regions of the brain 
is achieved and can be addressed. However, while brain plasticity occurs 
throughout life, certain changes occur at specific ages. The brain changes 
during the early years of life as an immature brain grows and organises itself. 
Young brains tend to be more sensitive and responsive to experiences than 
older ones. To accomodate this in the learning environment teachers need 
adequate knowledge of brain plasticity so that they can create an interactive 
learning environment in relation to learners’ vision. 

5.3 Theories of brain plasticity and muscle effectiveness
The beliefs and theories about how the brain works are controversial. Early 
researchers believed that the brain was “fixed,” while modern advances have 
shown that the brain is more flexible. This is well explained in early and 
modern theories. However, brain plasticity and muscle effectiveness can be 
well explained with reference to the factors for the plasticity of the brain. 
They are cognitive, environmental and genetic factors. The plasticity of the 
brain has a direct impact on the effectiveness of eye muscles. The vision 
of learners is impacted positively when their eye muscles are active and 
flexible to perceive and interpret visual stimuli in the learning process. Being 
conversant with these theories enables you, as a teacher, to improve upon 
your teaching and learning activities so as to enhance brain plasticity in your 
learners.
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1. What is my current understanding of the theories of 
brain plasticity?

2. What else do I need to learn about brain plasticity?
3. What strategies should I use to better understand the 

theories of brain plasticity?

Tablets, computers, mobile phones, journal articles and books

Time: 60 Minutes

1. Do a library search about theories of brain plasticity 
and muscle effectiveness.

2. Share your findings with your fellows.
3. Accommodate comments from your fellows.
4. Write a report and file it in your portfolio.

1. How was the task? 
2. How did it help you understand the theories of brain 

plasticity and how could they be employed in vision 
and education?

3. If you were given another chance, how differently 
would you do the task?

1. Describe the assumptions of brain plasticity theories 
in relation to eye muscle effectiveness.

2. How would you apply brain plasticity theories 
in stimulating vision for muscle effectiveness in 
education?
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1. How effective was the learning? 
2. What challenges did you meet while learning about 

brain plasticity theories?
3. What else do I need to understand brain plasticity 

and muscle effectiveness better? 

In the 20th century, researchers believed that changes in 
the brain could only take place during infancy and childhood. 
By early adulthood, it was believed that the brain’s physical 
structure was mostly permanent. However, 21st century 
researchers have found evidence that shows that the brain is 
able to rewire itself after being damaged. Modern research 
has demonstrated that the brain continues to create new neural 
pathways and alter existing ones to adapt to new experiences, 
learn new information and create new memories. This is 
especially important for vision teachers; they need  brain 
plasticity theories in stimulating vision in an academic setting.

5.4 Brain plasticity in vision and education
The visual system is not fully developed at birth. Over the first two years of 
a child’s life, visual experiences shape the neural architecture of the visual 
system. During the first four months, eye teaming begins to develop with eye-
hand coordination. By eight months, depth perception is developing. By 12 
months, these skills are very strong and continue to improve. During these early 
months and years, an abnormal visual status inhibits the normal development 
of the visual system. Amblyopia, strabismus or eye disease can significantly 
impact the child’s visual skills. Children, fortunately, have a highly plastic 
visual system; thus, amblyopia, strabismus and other disorders of binocular 
vision can often be corrected with good success, if detected and treated early. 
Adults, however, have a less plastic visual system and need more time and 
effort to overcome an abnormal visual experience in childhood. With respect 
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to vision, many of the tasks aimed at enhancing the plasticity of the visual 
system rely on the components of perceptual learning. Perceptual learning is 
a broad term that requires repetition of a task to improve on a certain skill. 
Perceptual learning may be used in accommodation training, binocular tasks or 
monocular tasks. Vision therapy is an example of how neuroplasticity is used 
to help enhance vision functions. Structured vision lessons and stimulation at 
school have been shown to be successful with children. Such activities may 
also improve visual perceptual skills and visual attention.

1. What is my current understanding of the application 
of brain plasticity theories to vision and education?

2. What else do I need to learn about brain plasticity 
theories in relation to vision and education?

3. What strategies should I use to understand better 
brain plasticity theories in relation to vision and 
education?

Computers, tablets, laptops, journals, articles, books and 
mobile phones

 
Time: 60 Minutes

Watch a video clip about the brain plasticity of a child at the 
age of six and answer the following questions:

1. What are the benefits of brain plasticity to vision and 
education?

2. How would you apply brain plasticity in vision and 
education?

3. Write a summary on the video clip you have watched. 
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1. How was the task?
2. How did it help you to understand the role of brain 

plasticity in vision and education? 
3. If you were given another chance, how differently 

would you do the task?

1. What challenges are you likely to encounter when 
using the theories of brain plasticity in vision and 
education?

2. How will you overcome the challenges?
3. Compare the theories of brain plasticity of the 20th 

century with those of the 21st century.

1. How effective was the learning?
2. What challenges did you face while trying to 

understanding brain plasticity and vision in education?
3. What else do I need to know about brain plasticity in 

vision and education?

In order to support the development of vision in children, it 
is important to do various activities to allow development of  
brain plasticity. Children need an environment and activities 
which stimulate their senses, including their visual sense from 
an early age. The visual capacity is often taken for granted, 
although it develops through childhood and even when one 
is in primary school. Children should be engaged in visual 
activities together with their caretakers and teachers from 
an early age. Words should accompany objects and pictures. 
When pointing at pictures shifting from close to far, the child is 
training its accommodation and convergence, steady fixation, 
saccades (the gaze jumps from one position to the next) and
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eye-hand coordination. Such activities stimulate many parts 
of the brain.

1. What new information have you learnt which you 
would like to apply in your classroom activities in 
future?

2. What else do you want to learn about activities 
that allow the plasticity of the brain to develop in 
children? Why?

Conclusion
Vision develops through childhood. Parents can help their children to  develop 
their vision through a number of simple activities that could be incorporated 
into their daily life. By recognising important milestones in vision development 
and brain plasticity, parents, teachers and other caregivers can easily identify 
warning signs of potential vision deficits. They can also support optimal early 
vision development by creating an environment at home and at school which 
facilitates growth of the plasticity of the brain and muscle effectiveness.
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Unit Six

Vision stimulation

6.1 Introduction
Children’s development involves and grows on constructive inputs, stimulation 
and experiences. This is also the case for their visual attention, perception and 
ocular motor functions. These skills are important for children’s cognitive 
functions learning and reading. Researchers from different disciplines have 
developed theories of how to stimulate and train specific sensory and ocular 
motor functions. The researchers found that vision stimulation is important 
to all children. Neurological pathways are formed and strengthened through 
experiences and the repetition of actions. The pathways may improve even 
after puberty because substantial neural plasticity remains throughout life. 
Vision maturation is obtained by the visual stimuli available in the environment 
in which the child lives. It is important that teachers, parents and caregivers 
provide a stimulating environment to support the visual development of 
children.

In this unit, you will learn about vision stimulation for learners with vision 
disturbances. You will learn to analyse the methods and tools for vision 
stimulation and structured learning for learners with reading challenges and 
even for pre-school children. It is expected that, after completing this unit, 
you will be able to help build good vision among children and learners by 
creating a good stimulating environment.

In this unit, you are expected to develop the following 
competencies:

(a) Applying methods and tools for stimulating the 
vision of pre-school age children; and

(b) Analysing vision stimulation and structured learning 
for learners with reading challenges.
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Time: 20 Minutes

On the basis of your teaching experience and from various 
sources, work on the following questions:

1. What is children’s vision development?
2. What is stimulation of the vision of pre-school age 

children?
3. How would you stimulate the vision of learners with 

reading challenges?

1. How was the task?
2. How did it help you to understand stimulation of the 

vision of pre-school age children?
3. If you were  given another chance, how differently 

would you do the task?

6.2 Stimulation of the vision of pre-school age children
At birth, the nerve cells in a baby’s brain are disorganised and not well 
connected. As the baby grows, the brain receives input from all the senses 
(vision, smell, taste, touch, hearing and others). The input causes the nerve 
cells to multiply and form a multitude of connections with other nerve cells 
and thus, visual stimulation is very important. For example, if a baby is 
blindfolded the visual centre in the brain will never develop, the optic nerve 
will shrivel up and the baby will never develop vision. This shows how 
important vision development is to the development of the retina, the optic 
nerve and the visual part of the brain. Even a healthy nutrition can influence 
vision development positively.
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1. What is my current understanding of stimulation of 
the vision of pre-school age children?

2. What else do I need to learn about stimulation of the 
vision of pre-school age children? 

3. What strategies should I use to understand well 
stimulation of the vision of pre-school age children?

Coloured materials, toys, sample games, real objects, books, 
journal articles, picture books, drawing and colouring books, 
Heidy’s stick, toys, balls/tennis, stickers/posters, cards, 
dominos and local games such as mdako and butua

Time: 60 Minutes

1. Use different tools and methods to demonstrate how 
to stimulate the vision of pre-school age children. 

2. Design a programme that will help parents and 
caregivers on the importance of stimulating the 
vision of pre-school age children.

  
1. How was the task?
2. How did it help you to develop methods for 

stimulating the vision of young children? 
3. How would you advise parents and caregivers on the 

importance of stimulating the vision of pre-school 
age children?
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1. “While the baby’s vision may be one of the least 
developed senses at birth, visual inputs during 
the early months have a profound effect on the 
development of the baby’s nervous system” Explain 
what this statement means.

2. Why is it that visual stimulation very important to 
pre-school age children?

3. Briefly explain how to stimulate a child s’ visual 
senses? 

 
1. How effective was the learning?
2. Which aspects of stimulating the vision of pre-school 

age children need more clarification?
3. What else do I need to know about stimulation of the 

vision of pre-school age children?
  

Children’s vision develops in many years. Children are not 
born with all the visual abilities they need in life. The ability 
to accommodate, move the two eyes and use them together 
must be learnt. Children also need to learn how to use the 
visual information the eyes send to their brain to understand 
the world around them and interact with it. From birth, babies 
begin exploring the wonders in the world with their eyes. Even 
before they learn to reach and grab with their hands or crawl 
and sit up, their eyes provide information and stimulation 
important for their motor development, their social interaction 
and their understanding of words. Thus, children must have 
well-developed visual skills in order for them to learn to read, 
write and many other motor activities.
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6.3 Vision stimulation and structured learning for learners with 
reading challenges

Learners’ eyes are coordinated with each other to reach single images. If there 
are any challenges in vision or double vision, learners can find it difficult 
to read and comprehend written information. Children with a vision-related 
learning problem will typically lose their place while reading, see letters in 
the word in wrong positions and are confused when looking at similar letters/
words because they cannot properly see the text. Because of this, children 
with poor vision often show signs of poor reading comprehension and may 
struggle to keep up with class assignments.

1. What is my current understanding of vision stimulation 
and structured learning for learners with reading 
challenges?

2. What else do I need to learn about vision stimulation 
and structured learning for learners with reading 
challenges?

3. What strategies should I use to understand well vision 
stimulation and structured learning for learners with 
reading challenges?

Coloured materials, toys, real objects, books, journal articles, 
eye patches, pencil dolls, letter cards, reading books, picture 
books, drawing and colouring books, book chapters, needles 
and threads

Time: 180 Minutes
 
Undertake a vision-stimulation activity for learners with 
reading challenges through a structured learning programme 
in a nearby school.



Provisional111

Provisional

Steps
1. Prepare a scheduled activity for vision lessons for 

learners with reading challenges.
2. Prepare tools for stimulating the vision of learners 

with reading challenges.
3. Test the tools.
4. Stimulate the vision of learners with reading 

challenges.
5. Observe and record the behaviour of the children’s 

vision throughout the activity.
6. Write a report and put it in your portfolio.

1. How was the task?
2. How did it help you in developing learners’ reading 

skills?
3. How would you advise parents and caregivers on the 

importance of stimulating the vision of learners with 
reading challenges?

How would you stimulate the vision of learners with reading 
challenges?

1. How effective was the learning?
2. Which aspects of vision stimulation for learners with 

reading challenges need more clarification?
3. What else do I need to know about stimulation of the 

vision of learners with reading challenges?
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As a teacher, you must remember that problems with visual 
functioning can have damaging effects on the overall 
development of a child, if they are not discovered and attended 
to early. The challenges related to vision do not need to be 
severe or at the level of a medical classification of visual 
impairment to impact education such as reading and writing. 
Some problems may not be solved with eyeglasses alone or 
at all. For some visual conditions, structured vision exercises 
might be required to improve. Vision problems in infants 
can cause developmental delays. It is therefore, important to 
detect any problems early so that babies can develop the visual 
abilities they need to grow and learn. Parents play an important 
role in assuring that their children’s eyes and vision develop 
properly.

1. What new information have you learnt which you 
would like to apply in your classroom in future?

2. What else do you need to learn about vision stimulation 
of pre-school age children, learners with intellectual 
impairment and learners with reading challenges?

3. Which activities and tools do you think are more 
appropriate for stimulating the vision of pre-school 
age children, learners with intellectual impairment 
and learners with reading challenges.

Conclusion
To support stimulation of the vision of pre-school age children and learners 
with reading challenges, teachers and parents should encourage the children 
to “look” at objects in their environment so they become aware of their 
surroundings. They include natural and man-made objects such as flowers, 
plants, animals, colours and shapes. Teachers, parents and other caregivers 
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should have conversations with children about what they see and stimulate 
their visual perception, visual discrimination and visual memory in different 
ways through games and structured exercises with a variety of age-appropriate 
material. Specifically, pre-school age children may need many activities 
that stimulate and support the visual system. Puzzles, memory games and 
building with blocks with and without models can provide a good foundation 
for visual development. Children should do activities that stimulate their near 
and distant vision.
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Unit Seven

Measures for preventing vision disturbances

7.1 Introduction 
In any educational setting, learners need to be provided with an appropriated 
and conducive environment which facilitates their learning. Learners’ vision 
enables them to receive visual information from the environment which is 
sent to the brain for interpretation. Therefore, it is important for teachers to 
be equipped with preventive methods and measures to protect and improve 
learners’ vision so that learning can take place.  To support learning, the 
environment must have the least restrictive features, the viewing conditions 
must be good and the environment should not be overcrowded. It must be 
accessible to all learners, regardless of their vision conditions. A classroom 
and other kinds of physical infrastructure must be set in keeping with learning 
and teaching standards so that every learner is accommodated. 

In this unit, you will learn about methods and measures for preventing vision 
disturbances. You will also learn how to prepare learners for reading and use  
of chalk/board effectively. In addition, you will learn about the methods of 
identifying learners who need proper placement in a school settings and you 
will learn how to observe learners with visual challenges in reading. You are 
expected to be able to use different methods and measures for developing 
vision perception to facilitate learning in school settings.

In this unit, you are expected to develop the following 
competencies:

(a) Preparing learners for reading
(b) Using writing boards effectively 
(c) Identifying learners with visual challanges in order 

to place them properly
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(d) Analysing methods of developing learners’vision 
perception

Time:40 Minutes

1. What methods or approaches do you normally use in 
your class to prepare learners for reading?

2. How do you use and write on the board?
3. What methods do you use to develop the vision 

perception of learners in your class?
4. How do you identify learners with visual challenges 

in reading?

1. How was the task?
2. How did it help you to understand methods and 

measures for preventing vision disturbances among 
learners in you class?

3. If you were given another chance, how differently 
would you do the task?

7.2 Developing learners’ reading skills
In Tanzania, many children have challenges in mastering reading skills, even 
after spending several years in school. One of the causes of failure in children’s 
learning to read is disturbed vision. Intact visual capacity is important in 
print reading, reading things written on the blackboard as well as learning in 
general. However, teachers in countries without a mandatory vision screening 
programme have little knowledge of learners’ visual needs. Nonetheless, 
teachers can be effective vision screeners and can adopt ideally vision-guided 
educational practices to improve children’s reading and learning.
In recent years, vision screening programmes have been established in schools  
in over 20 states in the US. The reason for involving schools in vision care 
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delivery is the connection between vision and education, and the fact that poor 
vision has a serious impact on learning. Therefore, consider the consequences 
of poor vision for pupils in disadvantaged communities as critical.

Therefore, learners need to develop reading skills before beginning formal 
schooling. After children have started schooling, teachers must prepare 
the learners for formal learning by assigning them reading activities to do. 
Learners’ reading ability is influenced by their vision. Good vision is an 
important precondition for developing a satisfactory reading capacity for 
learning. Teachers should screen learners’ vision before teaching and through 
the years when they are at school. The results of vision screening indicate the 
need for individual measures like another placement in class, another teaching 
methodology, extra visual stimulation or a follow-up by a health expert.  

1. What is my current understanding of the preparation 
of learners for reading?

2. What else do I need to learn about the preparation of 
learners for reading?

3. What strategies should I use to understand well the 
preparation of learners for reading?

Flip charts, marker pens, different texts about the preparation 
of learners for reading, audio-visual materials, sample games 
and songs, pictures and real objects

Time : 80 Minutes

Describe the preparation of learners for developing reading 
skills

Steps
1. Sit in groups of three to five and do the following 

tasks:
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(a) With vivid examples, analyse features of 
the preparation of learners for reading in a 
classroom setting.

(b) Share with your friends the way in which you 
prepare your learners for reading.

(c) Explain how you help the learners identified 
with vision disturbances to improve their vision 
for better reading.

2. Take the responses from your fellows and present 
them in class for discussion. 

3. Incorporate their contributions and put the answers in 
your portfolio.

1. How was the task?
2. How did it help you to understand the preparation of 

learners for reading? 
3. If you were given another chance, how differently 

would you do the task?

1. What are the main assumptions in the preparation of 
learners for reading? 

2. Explain the main features to consider in preparing 
learners for reading.

3. Elaborate the preparation of learners for reading in 
Tanzania.

1. How effective was the learning? 
2. What challenges did you face when learning to 

prepare learners for reading?
3. What else do I need to understand well the preparation 

of learners for reading? 
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Learning to read is a process with two main phases. The first 
important activity is to learn the sounds related to the visual 
forms of each letter and how to combine sounds and forms into 
words. During the second phase, the child can understand the 
meaning of texts and read for learning. 

Reading is the main activity in education and is one of the most 
important and basic skills learnt at school. Although vision 
functions are essential in reading, the activity is mostly seen 
as a phonetic and semantic process in which the influence of 
vision on reading has been given little attention. The fact is 
that all brain-related processes relating to reading are built 
on vision inputs and a visual analysis of printed texts. When 
visual inputs mislead the phonetic and semantic processes, the 
reading process will be confusing. Very often, visual problems 
are caused by weak accommodation and convergence or other 
binocular functions.

Some of the requirements relate to vision inputs, namely letters, 
signs and words. These must be seen clearly so that all the tiny 
details that distinguish one form from another are seen.
This requires a good near VA. The letters must also be 
perceived as single letters, and not as double letters. They 
appear in the right order. If this is not the case, the learners 
may have eye muscle disorders. It is essential that the visual 
reading techniques develop into an effective reading strategy 
so that the learner does not use much energy to perceive the 
content of the text. 

7.3 Using writing boards for learning
The tool that is mostly used in an educational setting is the blackboard. Writing 
boards are a free-form medium where the teacher must make a structure and 
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form of the presentation. They can be used to address a variety of teaching 
methods during the teaching and learning process. 

The way in which teachers use writing boards is mostly limited by their 
creativity. Since writing is an art, the use of writing boards also needs certain 
skills. Some teachers have bad handwriting, which is a challenge in writing 
well on the board. Teachers must make sure that they keep the board neat and 
well-spaced so that the learners can easily see and read what is written on 
it. While writing, teachers must keep their writing neat and use large letters 
for the learners at the back of the classroom to see them. They should leave 
some space around the actual writing or drawing. It is not advisable to use too 
many colours as they can distract and confuse learners. Use colours to draw 
attention to something you want your learners to focus on. Remember that the 
colours of certain pieces of chalk have a poor contrast with the colour of the 
blackboard and might affect the visibility of the text. All writing boards ought 
to be lighted so the contrast between text and the background is maximised. 

1. What is my current understanding of how to use 
writing boards?

2. What else do I need to learn about the use of writing 
boards?

3. What strategies should I use to understand well the 
use of writing boards?

Flip charts, markers, different texts about using writing boards, 
pictures and real objects such as whiteboards, blackboards, 
computer and projector 
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Time : 60 Minutes

Training in the use of writing boards 

Steps
1. Go to the library or online library to read about how 

to use writing boards in teaching. 
2. Choose appropriate techniques which you might use 

when writing on the chalkboard. 
3. Evaluate the techniques you have chosen.
4. Conduct several training sessions about writing on 

the white/chalkboard. 
5. Assess the use of writing boards in Tanzanian schools 

in relation to infrastructure and facilities, classroom 
size, the number of students and the nature of learners. 

6. Share results with your fellow teachers for reflection. 
7. File what you have been learning in your portfolio. 

1. What is my current understanding of how to use 
writing boards?

2. What else do I need to learn about the use of writing 
boards?

3. What strategies should I use to understand well the 
use of writing boards?

Flip charts, markers, different texts about using writing boards, 
pictures and real objects such as whiteboards and chalkboards 
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Time : 60 Minutes

Training in the use of writing boards 

Steps
1. Go to the library or online library to read about how 

to use the writing boards in teaching. 
2. Choose appropriate techniques which you might use 

when writing on the chalkboard. 
3. Evaluate the techniques you have chosen.
4. Conduct several training sessions about writing on 

the white/chalkboard. 
5. Assess the use of writing boards in Tanzanian schools 

in relation to infrastructure and facilities, classroom 
size, the number of students and the nature of learners. 

6. Share with your fellow teachers for reflection. 
7. File them in your portfolio.

1. How was the task?
2. How did it help you to understand proper use of 

writing boards or computer? 
3. If you were given another chance, how differently 

would you do the task? 

1. What are the main assumptions in the use of writing 
boards or computer? 

2. Explain the main things to consider in using writing 
boards or computer.

3. Elaborate the use of writing boards in schools in 
Tanzania.
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1. How effective was the learning? 
2. What didn’t go well as you learnt how to use writing 

boards?
3. What else do I need to understand well the use of 

writing boards? 

Using writing boards and computers in teaching learners is 
important. The boards may be white, black or in a different 
colour. Diagrams, notes, calculations and exercises are written 
on them. The handwriting and information written on the 
boards must be clear and readable. There must be enough 
space between letters, clear forms and enough distinction 
between words and sentences. Everything written on such 
boards must be seen even at the back of the room. As well as 
the alignment of writings, the main points must be highlighted, 
the space must be utilised well and the content must be correct 
and summarised well. Teachers must stand at an angle of 45 
degrees from the board so that what they write on the board is 
visible. 
They must repeatedly keep on learners during the writing 
session so that learners with disturbed vision can easily be 
identified and get helped to see the written content.

7.4 Identification of learners for proper placement
In education, placement refers to the act of matching students with the 
appropriate educational programme or environment for their age, abilities and 
needs. Other things may also be taken into account. These are standardised 
tests, classroom tests, interviews and past student performance. This placement 
must also consider the visual needs of the learner. Some learners need a 
specific placement because of their vision disturbances. However, before they 
are properly placed, they need to be identified through assessment of their 
vision. The identification might begin with observations during teaching and 
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the learning process when teachers pay attention to the interaction of learners 
in the classroom. Objective screening of distant and near VA is important for 
understanding learners’ challenges. Talking to the learner and asking about 
the appearance of the text, if it changes after a while, if letters are jumping or 
turning foggy or if they have a headache or tearing, after reading is important. 
Information about the learner’s experience with the light conditions is used 
by the teacher to give the learner the right place to sit in the classroom.

1. What is my current understanding of how to identify 
learners for proper placement?

2. What else do I need to learn about identification of 
learners for proper placement?

3. What strategies should I use to understand well the 
identification of learners for proper placement?

Flip charts, marker pens, different texts about using writing 
boards, pictures and real objects such as whiteboards, projector, 
computer  and chalkboards 

Time: 50 Minutes

Improving skills for identifying learners for proper placement

Case Study
Read the following passage and answer the questions that 
follow.
Ms Nshella is a Social Studies teacher at Kifunzo Primary 
School. She teaches Standard Seven pupils. One day, she 
taught her pupils about the solar system and the universe. As 
she was introducing the lesson, she drew the solar system on 
the blackboard and asked the learners some questions. 
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The learners actively responded to the questions. She asked 
them to stand up (one after another) and name the planetary 
objects she pointed at. Most of the learners named them 
correctly and were very interested in the exercise. However, 
one learner could not name the planetary objects. The teacher 
pointed at another planet; the learner could not name it. This 
disappointed Ms Nshella. She said to herself, “I expected my 
lerners to easily name the planetary objects as they have been 
studying the topic since they were in Standard Three. What’s 
wrong?” she wondered. “Is he afraid of me or doesn’t he 
understand what I am teaching?” She changed the question 
and asked the learners to mention the eight planets according 
to their arrangement. All the learners named the planets. Ms 
Nshella asked the learner, “Why can’t you name the planet I 
am pointing at, if you can mention all the planets?”  Ms Ilakoze 
directed the pointer to different planets several times, but the 
pupil could not name them. The teacher left him and asked 
another learner to name the planet. There were at least five 
learners who could not name the planets chronologically. This 
made Ms Ilakoze furious and angry. She told the five pupils to 
see her in the office soon after the lesson.

1. What might be the challenges facing the pupils who 
could not name the planetary objects?

2. What made Ms Nshella realise that some of her pupils 
could not name the planetary objects? 

3. What might have caused the learners’ failure to name 
the planets?

4. Mention other strategies that Ms Nshella should have 
used to identify the learners with such challenges.

5. How would you identify learners with vision 
challenges in your class?
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6. Do other learners face similar challenges in naming 
things written on the board? 

7. What kind of notes or things are your learners 
comfortable with when they are written or presented 
on the board? Or how should notes and other written 
information be presented on the board so that all your 
learners can see or red them?  

1. How was the task?
2. How did it help you to understand how learners in 

need of proper placement can be identified? 
3. If you were given another chance, how differently 

would you do the task?
 

1. What are the main assumptions in the identification 
of learners who need proper placement? 

2. Explain the main things that one needs to consider 
when identifying learners who need proper 
placement?

3. Identify strategies for identifying learners who are in 
need of proper placement in Tanzania.

1. How effective was the learning? 
2. What challenges did you face when learning to 

identify learners who need proper placement?
3. What else do I need know about the identification of 

learners who need proper placement? 
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Sometimes vision problems develop over time, or they 
are so minor that they continue for a long time without 
being noticed. The learner himself is often the last person 
to recognise or report a disturbance in vision, unless it has 
worsened. Most learners think that they see things in the 
same way as everybody else. If the vision challenge remains 
undetected, it can result in serious learning problems. The 
distraction of vision can have a negative effect on students’ 
academic, communication and social development, and thus 
preventing them from realising their full potential. Vision 
problems can have permanent consequences, which may have 
a serious influence on the quality of life. Therefore, teachers 
must be aware of the behaviour of these learners. Some of the 
learners with vision problems might be complaining that the 
light in the classroom is too bright or that they have difficulty 
copying the text correctly from the board. Some even bump 
onto things in the room. While moving about, teachers need to 
be aware of the indicators so that they can help their students 
read, write and manage the subjects. 

To identify learners with vision disturbances, teachers need to 
observe their eyes and look at how they use them. How do the 
eyes look?  Do the learners complain during visual work at 
near?

Are the eyes moving together? How good is eye-hand 
coordination? Are the learners able to compare visual forms? 
Do they see everything that is near, not things that are far away? 
Are they tilting their heads during reading? Teachers need to 
know that learners with vision disturbances might show one or 
more of the signs mentioned here and in Table 8.
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Table 8: Some of the observed signs of disturbed vision 

Signs of disturbed vision

One eye turns in or out at any time Reddened eyes or lids

Eyes tear excessively Encrusted eyelids

Headaches in the forehead or temples Burning or itching eyes after reading 
or working at a desk

Nausea or dizziness Prints blurred after reading for a 
short time

Squinting Closing or covering one eye

Turning the head when one is reading 
across the page

Complaining of seeing double 
images (diplopia)

Tilting the head much while one is 
working at a desk

Showing gross postural deviations 
during all desk activities

Repeatedly confusing left-right 
directions

As a teacher, you must be aware of your learners’ reading performance and find 
out whether their challenges might indicate vision problems. Table 9 contains 
some of the signs of vision-related problems with reading and writting

Table 9: Some of the signs of vision-related problems with reading and 
writing

Vision-related problems with reading and writing

Losing the place often during 
reading

Using a finger to keep the place in 
the text

Having a short attention span in 
reading or copying

Frequently omitting words

Repeatedly omitting “small” words Writing up or down on paper
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Vision-related problems with reading and writing

Rereading or skipping lines 
unknowingly

Orienting drawings poorly on a page

Repeating letters within words Omitting letters, numbers or phrases

Misaligning digits in number 
columns

Lacking orientation, placement of 
words or drawings on a page

Writing in a crooked manner Cannot stay on ruled lines, it is bent 
or  twisted

Misaligning both horizontal and 
vertical series of numbers

Reversing letters and/or words while 
one is writing and copying text

Mistaking words with similar 
beginnings and/or endings

Confusing likenesses and minor 
differences

It is possible to see learners fail to visualise or understand what they are 
reading either silently or orally. They might whisper to themselves for 
reinforcement while reading silently, and they return to pointing to decide 
where they are in the text. Comprehension might also be reduced as reading 
goes on. Learners with vision challenges often lose interest quickly, especially 
during conducting near tasks. Teachers need to know that such learners 
often mispronounce similar words as they continue reading, even the words 
they have seen many times. This is because the letters are seen in different 
positions or the words seem to be double. Some often blink during desk tasks 
and reading, but not at other times as well. If they hold books at a very short 
distance or the face is close to the surface of the desk, the children should 
undergo vision screening. Observe if a given learner is avoiding near-centred 
tasks and complaining about discomfort during conducting near vision tasks. 
Covering one eye during reading is a sign of problems with coordinating both 
eyes. Those who have difficulty seeing writings on the blackboard will make 
errors or fail to copy writings from the board into a notebook. Even copying 
texts from reference books into the notebook can be challenging. Near-sighted 
learners often squint when they are reading what is written on the chalkboard. 
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They need to be closer to the board. Rubbing the eyes after a short time of 
doing a visual activity means that the eyes are tired. The blinking turns the 
vision system off and on and the child feels the activity is clearing up the 
vision for some seconds.

7.5 Methods of developing vision perception
Visual perception refers to the ability of the brain to make sense of inputs from 
the eyes, but the inputs need to be clear, single and well received. Good visual 
perceptual skills are important in nearly all everyday activities, including 
reading, writing, puzzles, cutting, drawing, completing math problems, 
dressing, finding objects on the floor as well as many other activities. Without 
the ability to complete these tasks, a learner’s self-esteem can suffer and 
academic and play performance is restricted. If one has reduced colour vision, 
it is hard for one to understand the concept of colours.

Teachers must develop learners’ vision perception. There must be an 
educational intervention to help learners with visual perceptual difficulties. The 
intervention is important and must be built on an assessment of sensor visual 
qualities as well as on the eye motor capacity. Eye motor capacity is made to 
improve the ability to do visual tasks. The learner needs stimulation to engage 
in and complete academic tasks. For some, this might even help them to do 
tasks such as putting a shoe on the right foot. The intervention helps to prevent 
the learner from being disengaged from an academic environment due to the 
difficulty in completing visual activities (e.g., writing, cutting and drawing) 
and avoid the frustrations experienced by parents, teachers and children. 
The goal is also to maintain and develop a positive sense of independence 
and self-confidence. Development of vision perception might also change 
the vision sensor capacity and enable one to develop better eye movements 
like accommodation, convergence and saccades. It has to be ensured that the 
learner does not fall behind his or her peers in the development of skills such 
as handwriting and spelling.
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1. What is my current understanding of methods of  
developing vision perception?

2. What else do I need to learn about the actual methods 
of developing vision perception?

3. What strategies should I use to understand well the 
methods of developing vision perception?

Flip charts, marker pens, projectors, computers, picture cards, 
different texts about using writing boards, pictures, writing 
boards, Edtech and real objects

Time :90 Minutes

Mastering methods of developing vision perception 

Steps
1. Use the library and Internet sources to read about 

methods of developing vision perception. 
2. Choose appropriate methods of developing vision 

perception. 
3. Evaluate the strengths and weaknesses of the methods 

you have chosen for developing vision perception.
4. Apply the methods chosen to developing the vision 

perception of some learners from nearby schools.
5. Assess the methods used to developing vision 

perception in Tanzania.
6. Share the results with your fellow teachers for 

reflection.
7. File what you have summarised in them in your 

portfolio. 
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1. How was the task?
2. How did it help you to understand the methods of 

developing vision perception? 
3. If you were given another chance, how differently 

would you do the task?

1. What are your main assumptions with respect to the 
methods ofdeveloping vision perception? 

2. Discuss the methods of developing the vision 
perception of learners with vision disturbances.

3. Elaborate the application of the methods of developing 
vision perception in Tanzania.

1. How effective was the learning? 
2. What challenges did you face when learning about 

the methods of developing vision perception?
3. What else do I need to understand the methods of 

developing vision perception? 

A learner with good vision must have good sensory processing 
with accurate registration, interpretation and response to 
sensory stimulation in the environment and the learner’s 
own body. The learner must have visual attention to focus 
on important visual information and filter out unimportant 
background information. 

His visual discrimination must be high enough to determine 
differences or similarities in objects based on size, colour, 
shape, etc. With a visual form constancy, learners understand 
that a form or figure is the same, although it is smaller or 
larger, or has changed its colour, light conditions or position. 
If learners have a high visual memory, they can recall visual
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forms and understand the visual spatial relationships between 
objects in their environment. The ability to recall a sequence 
of objects in correct order, a visual sequential memory and 
the ability to locate something in a busy background, figure-
ground discrimination, must be developed. It is possible to 
work on visual closure, which helps the learner to identify 
forms even when the parts are missing. 
A visual disturbance influences and forms visual perception. 
Learners might struggle with completing puzzles or with dot-
to-dot drawings because these are seen as being double or are 
changing places. Letters with similar forms (b, d, p, q) can be a 
problem for learners with spatial problems and all children need 
to learn the prepositions explaining different space positions 
(under, down, in, out, on, up, at the back). Furthermore, 
reversing numbers or letters in writing and calculations is a 
perception challenge often caused by eye-motor problems.

The foregoing learners have diffuculty remembering an often-
seen word because the letters change position and the word 
looks different each time. For some learners’ the stimuli from 
the visual field are so dominant that they are easily attracted to 
what is going on around them (colours, movements, etc.) and 
have problems concentrating on work that needs focusing on. 
To help learners with eye-movement disturbances and vision 
perception challenges, teachers need to know how the learners’ 
vision functions. Is there any reduction in visual acuity at 
near or long distance, and are the saccades, accommodation 
and convergence normal? If schoolwork includes coloured 
information, it is important to know if the learner has colour 
vision. Dots can show where to start writing or reading and 
directional arrows might be helpful for direction or starting
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position. Grid paper is useful for word spacing and sizing. 
Teachers can highlight where to write to make learners achieve 
correct line alignment. Some learners need the text from the 
board copied on a sheet of paper on their desks. Other methods 
include using alphabet strips, eliminating clutter, putting the 
desk away from distractions and eliminating dazzling light. 
Some learners need visual activities to be divided into 
small steps. Hidden picture games, picture drawings, dot-
to-dot worksheets or puzzles, word-search puzzles, sensory 
activities and construction-type activities are often stimulating 
to learners with visual problems when they are used in a 
structured way.

Teachers can use flash cards with letters and words, and 
numbers and small calculations can be shown in front of the 
child in different angles. The learner must keep the head steady 
to strengthen visual attention and eye movements. These 
activities also help to develop visual perception. Learners with 
vision problems must undergo a through medical check.

1. What new information have you learnt which you 
would like to apply in your classroom in future?

2. What else do you need to learn about methods and 
measures for preventing vision disturbances? Why?

3. How would you use the knowledge gained in this 
unit to prevent vision disturbances among learners?

 

Conclusion 
Once the assessment of vision is done learners, parents and teachers need the 
findings. Visual disturbances can be confusing to the child himself and other 
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people because the learner can see but has problems in certain settings. To get 
information on why the problems exit and to secure medical treatment, learners 
with serious problems must be referred to ophthalmologists, paediatricians 
or opticians. Be aware of quick changes in vision functions and if vision 
problems are worsening, the teacher must inform the parents immediately. 
The parents must take the child to hospital. 

As a teacher, you must do your best to prevent vision disturbances among 
your learners. Make sure that good viewing conditions for all learners are 
found in the classroom. They all need to learn comfortably. Learners identified 
with vision disturbances can be helped through vision stimulation, proper 
placement and the right viewing conditions.
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Unit Eight

Communicating vision disturbances to society

8.1 Introduction 
Screening, identification and assessment of learners with vision disturbances 
are followed by the development of intervention protocols on educational 
needs. The screening, identification and assessment of learners are conducted 
to make sure that the accommodation of learning needs is addressed and that 
learners continue with education with appropriate modifications. However, 
the engagement of learners from screening through making of interventions 
to classroom accommodation and modification has to be communicated to 
parents, schools and other educational authorities. The communication with 
society is very important as it gives feedback to what the learner is experiencing 
and on the measures taken to achieve better academic performance. 

In this unit, you will learn how to communicate vision disturbances to 
society. You will also learn how to communicate visual disturbances found 
among learners in school to  learners, parents, teachers, eye-health medical 
professionals and school authorities. You will learn how to effectively 
communicate vision-related issues to professions. After completing this 
unit, you are expected to be able to use different methods and approaches 
to effectively communicate to professionals learners’ vision disturbances. 
You are also expected to be able to communicate vision disturbances among 
learners and the importance of good viewing conditions in classrooms to 
learners, parents, eye medical proffesionals and educational authorities. This 
is aimed at facilitating learning in schools.
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In this unit, you are expected to develop the following 
competencies:

(a) Communicating vision-related issues to other 
professions 

(b) Communicating visual disturbances in schools 
to learners, parents, teachers, medical eye-health 
professionals and school authorities

Time: 10 Minutes 

1. What methods do you use in communicating vision 
disturbances to school authorities?

2. What methods do you use in communicating visual 
disturbances in school to learners, parents, teachers, 
and school authorities?

3. How do you normally communicate vision disturbances 
to proffesionals?

1. How was the task?
2. How did it help you to understand how to communicate 

vision disturbances to society?
3. If you were given another chance, how differently 

would you do the task?

8.2 Communicating vision disturbances to learners, parents and other 
community members/society members

Teachers want their learners to succeed and thus work towards connecting 
them with their parents and other educational activities. Teachers need to have 
adequate knowledge of how to write vision assessment reports on a learner 
and be able to share the results with fellow teachers. Also must also know how 
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to give information and arrange meetings to discuss general vision-related  
issues and communicate individual challenges to parents and guardiands. 
This includes explaining the cause of the problem and the measures that can 
be taken to address it.

Communication and advocacy are tied together. Communication between 
teachers and parents enables the latter to understand their children’s 
functional vision challenges. The teacher must be able to present knowledge 
and thoughts to those involved in the activity. If there are any disagreements 
on the solutions to adopt, the teacher must do some research. This includes 
learning from parents, other educational authorities or vision specialists about 
the materials and methods used with learners of the same age and with the 
same vision functions as your learner. You can also search for studies on the 
topic. If the learner has an Individualised Education Programme (IEP), the 
teacher must review the assessment reports and update the plans.

1. What is my current understanding of communication 
of visual disturbances in school to learners, parents 
and school authorities?

2. What else do I need to learn about communication 
with learners, parents and other people learners, 
parents and school authorities?

3. What strategies should I use to understand better 
communication with learners, parents and other 
people learners, parents, and school authorities?

Flip charts, projectors, audio-visual materials, marker pens, 
different texts about using writing boards, pictures, writing 
boards and real objects
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Time : 120 Minutes 

Facilitate communication of visual disturbances in school to 
learners, parents and school authorities

Steps

1. Visit the library and Internet sources to read about 
communication of visual disturbances to learners, 
parents and school authorities. 

2. Discuss how to arrange meetings for discussing general 
visual issues.

3. Choose appropriate methods to communicate 
individual challenges, the cause of the challanges and 
the measures to be taken to address them to the parents 
and guardians.

4. Evaluate how to write understandable vision assessment 
reports for teachers and guardians. 

5. Apply the methods chosen in communicating visual 
disturbances to learners, parents and school authorities.

6. Assess the methods used in communicating vision 
disturbances and viewing conditions in Tanzania to 
learners, parents and school authorities. 

7. Share what you have leant from the library with your 
fellow teachers for reflection.

8. Write a summary on what you have done and file it in 
your portfolio. 

1. How was the task?
2. How did it help you to understand the methods of 

communicating visual distances to learners, parents 
and school authorities? 
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3. If you were given another chance, how differently 
would you do the task?

1. What are the main assumptions in communicating 
visual disturbances to learners, parents, teachers and 
school authorities? 

2. Discuss the methods of communicating visual 
disturbances to learners, parents, teachers and school 
authorities.

3. Elaborate the application of communication visual 
disturbances in Tanzania to learners, parents, teachers 
and school authorities.

1. How effective was the learning? 
2. What challenges did you face when learning about 

communication of visual disturbances to learners, 
parents, teachers and school authorities?

3. What else do I need to understand well communication 
of visual disturbances to learners, parents, teachers 
and school authorities? 

As a teacher who has screened, identified, assessed and 
stimulated learners with vision disturbances, you must 
maintain contact with parents and other educational authorities. 
Through this communication the magnitude of the problem can 
be shared with the educational team. In this way, you can work 
together as a team, rather than working with the child alone, 
without anybody else understanding the problem or knowing 
how to address it. Many other professionals may work with 
the learner, including a physical therapist, an occupational 
therapist, a nurse or a counsellor. Thus, it is important that all
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key stakeholders know about the vision problem facing the 
learner.
As a teacher, you should demonstrate commitment to the 
professional values of integrity, trust, respect and social justice. 
A teacher, should demonstrate commitment to the professional 
values of integrity, trust, respect and social justice. Supporting 
learners and other members of the school community who 
have vision challenges is a key part of the role that you play 
as a teacher. All teachers should understand what it means for 
learners with vision disturbances and should be of the support 
available. Concerns about vision are often raised by parents at 
an early stage and confirmed by health professionals. However, 
class teachers are in the best position to identify undiagnosed 
possible signs of vision disturbances through interpretation 
of visual information and to provide advice. They need to be 
role models and demonstrate welcoming, encouraging and 
inclusive behaviour. In so doing, teachers help to share the 
state of learners’ vision as well as their academic development 
with parents and other educational authorities.

8.3 Communicating vision-related issues to professionals on vision
Communicating issues about children who are in need of special services 
from school and the health system because of a complex health and learning 
situation to proffesionals is often challenging. Communicating with parents 
is a critical factor when it comes to learners’ medical and educational needs. 
It is important to know how to communicate and build a good relationship 
between the school and the learner’s family. It is important to build teams of 
professionals to make contact with each partner easier.  It is also necessary for 
professionals to make sure that the teacher and the medical doctor have the 
same information as themselves. To support effective communication, vision 
professionals must respect other professionals, listen to their information and 
share experiences from the education field. This might help to get an overview 
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of learners’ challenges. A professional must keep copies of documentation 
such as reports, notes and telephone logs so that they can be shared with other 
professionals and referred to when necessary. Exchange with the professionals 
who are engaged with the learner contact information so that you can share 
information or ask questions whenever needed.

1. What is my current understanding of communicating 
vision-related issues to other professions?

2. What else do I need to learn about communicating vision-
related issues to other professions?

3. What strategies should I use to understand well 
communication vision-related issues to other professions?

Computers, mobile phones, iPads and textbooks

Time : 120 Minutes

Facilitating communication with professionals about vision

Steps
1. Visit the library and Internet sources to read about 

communicating vision-related issues to professionals.
2. Evaluate how to read and understand descriptions by 

ophthalmologists and opticians.
3. Choose appropriate methods for writing reports that 

will be understood in the health sector.
4. Evaluate the strengths and weaknesses of the 

methods you have chosen for communicating with 
other professions.

5. Apply the methods chosen to communicate vision-
related issues to other professions. 
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6. Assess the methods used in communicating vision-
related issues to professionals in Tanzania. 

7. Share with your fellow teachers for reflection.

1. How was the task?
2. How did it help you to understand the methods 

of communicating vision-related issues to other 
professions? 

3. If you were given another chance, how differently 
would you do the task?

1. What are the main assumptions in communicating 
vision-related issues to professionals? 

2. Discuss the methods of communicating issues related 
with learners with visual disturbances to other 
proffesionals.

3. Elaborate the application of communicating vision-
related issues to other professionals.

1. How effective was the learning? 
2. What didn’t go well while you were learning 

about communication vision-related issues to other 
professions 

3. What else do I need to understand better communicating 
vision-related issues to other professions? 
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Teachers of learners with vision disturbances must be able 
to communicate the disturubances to other professionals. 
The communication needs to be effective in terms of reading 
and understanding the descriptions and prescriptions from 
ophthalmologists and opticians. Communication with other 
professionals is intended to show how better the vision teacher 
can write reports that can be understood in the health sector. 
In communicating with other professionals, teachers discuss 
learners’ progress and suggest strategies for making their 
schoolwork accessible including extracurricular activities. As 
learners learn more and increase their understanding ability 
to communicate and follow directions, the eye care specialist 
will be able to get more detailed information about their vision. 
Teachers must share that information with other professionals 
to make sure learners’ visual needs are being monitored.

1. What challenges did you face while carrying out the 
activities in this unit?

2. How did you manage the challenges? 
3. How would you use the knowledge gained from this 

unit to communicate learners’ visual chaallanges 
to other learners, professionals, parents and other 
stakeholders?

Conclusion 
Creating awareness among various stakeholders in the community, especially 
parents, is perhaps the most important outcome of the interventions made in 
the learning process. More often, parents know more about their children than 
teachers do. Therefore, teachers of learners with vision disturbances must 
communicate with other professions and other people, especially parents. They 
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need to know how to read and understand the descriptions by ophthalmologists 
and opticians, and how to write reports that will be understood in the health 
sector. Teachers need to be able to communicate visual disturbances in school 
to learners, parents and school authorities. They also need to collect, organise, 
share information and organise meetings for discussing general vision issues. 



Provisional
150

Provisional

Bonilla-Warford, N. & Allison, C. (2004). A review of the 
efficacy of oculomotor vision therapy in improving 
reading skills. Optometry & Vision Development, 
35(2), 108-115

Du, K. et al. (2022). Teacher-to-parent communication and 
vision care–seeking behaviour among primary 
school students. Hong Kong Med. 28(2),152–60. 
Doi:10.12809/hkmj208820

General Teaching Council for Scotland, gtc. (2021). Meeting 
the needs of learners with visual impairment. A 
professional guide for teachers. In partnership with 
Scottish Sensory Centre. https://www.gtcs.org.uk/
wp-content/uploads/2021/09/professional-guide-
meeting-needs-learners-with-visual-impairment.
pdf 

 


