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दृष्टिसम्बन्धी अपाङ्गता भएका ष्टिद्यार्थीका लाष्टग ष्टिज्ञान तर्था गष्टित  ष्टिषयको ष्टसकाइ सहजीकरि र मूल्याङ्कन 

पृष्ठभूष्टम  

राष्ट्रिय जनगणना २०७८ अनुसार नेपालमा जम्मा जनसङ्ख ्याको कररब २.२% मा  ष्ट्िष्ट्िन्न ष्ट्कष्ट्समको अपाङ्ख गता छ । अपाङ्ख गता अष्ट्िकार ऐन, २०७४ 

मा दृष्ट्ि अपाङ्ख गता िएका व्यष्ट्िहरूलाई दृष्ट्िष्ट्िहीनता, न्यून दृष्ट्ियुि र पूणण दृष्ट्िष्ट्िहीनका रूपमा िगीकृत गररएको छ । नेपालको संष्ट्ििान, ष्ट्िक्षा ऐन, 

ष्ट्िक्षा नीष्ट्त तथा ष्ट्िष्ट्िन्न दस्तािजेहरूले दृष्ट्िसम्बन्िी अपाङ्ख गता िएका बालबाष्ट्लकालाई बे्रलष्ट्लष्ट्पका माध्यमबाट समािेिी ष्ट्िक्षा प्राष्ट्िको अष्ट्िकार 

सुष्ट्नष्ट्ित गरेका छनख । राष्ट्रिय ष्ट्िक्षा नीष्ट्त, २०७६ ले समािेिी तथा ष्ट्ििेष ष्ट्िक्षाका अिसर, अपाङ्ख गतामैत्री िौष्ट्तक पूिाणिार, सुिारात्मक कक्षा, लष्ट्िलो 

पाठखयक्रम र ष्ट्िद्याथी मलू्याङ्ख कन प्रणालीमा अनुकूलन गने व्यिस्था गरेको छ । यद्यष्ट्प यस्ता कानुनी र नीष्ट्तगत व्यिस्था िए तापष्ट्न दृष्ट्िसम्बन्िी अपाङ्ख गता 

िएका ष्ट्िद्याथीका लाष्ट्ग ष्ट्ििेष गरी गष्ट्णत र ष्ट्िज्ञान ष्ट्िषयमा अझै ष्ट्सकाइका समस्या र िुनौती  देष्ट्िएका  छनख । ष्ट्िष्ट्िन्न अध्ययनले गष्ट्णत र ष्ट्िज्ञान 

ष्ट्िषयका पाठखयिस्तुहरू स्िािाष्ट्िक रूपले बढी दृश्यात्मक िा दृष्ट्िष्ट्निणर हुने िएको कारणले यी ष्ट्िषयहरूप्रष्ट्त दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूको 

सहज पहुुँि ष्ट्सजणना गनण िनुौतीपूणण रहकेो देिाउुँछ । दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूको ष्ट्सकाइ आिश्यकताअनुसार ष्ट्िद्यमान गष्ट्णत र ष्ट्िज्ञान 

ष्ट्िषयका पाठखयक्रम, पाठख यपुस्तक, ष्ट्िक्षण सामाग्री र उपलष्ट्धि मलू्याङ्ख कन गने प्रणाली तथा अभ्यासमा पररमाजणन िा अनुकूलन कमै िएको देष्ट्िन्छ । 

पररणामतः उनीहरूको ष्ट्सकाइ, ष्ट्सकाइ सहजीकरण तथा मलू्याङ्ख कन अभ्यास िनुौतीपूणण देष्ट्िन्छ । यस्ता ष्ट्िद्याथीहरूको आिश्यकताअनुसार लष्ट्िलो र 

समािेिी  ष्ट्िक्षण ष्ट्िष्ट्ि तथा सहजीकरण, समािेिी मलू्याङ्ख कन प्रणालीको सीष्ट्मत प्रयोग तथा ष्ट्िष्ट्िितापूणण ष्ट्सकाइ िातािरणको ष्ट्नमाणणमा िएका 

समस्याहरू पष्ट्हिान गरी नीष्ट्तगत र व्यािहाररक तहमा सुिारका उपायहरू अिलम्बन गने उद्देश्यले यो अनुसन्िान गररएको हो । 

उद्देश्य 

१.  दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीका लाष्ट्ग गष्ट्णत तथा ष्ट्िज्ञान ष्ट्िषयको ष्ट्सकाइ, ष्ट्सकाइ सहजीकरण र ष्ट्सकाइको मलू्याङ्ख कनसम्बन्िी 

समस्याहरूको पष्ट्हिान गनुण ।  

२. दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीका ष्ट्सकाइ समस्या र ष्ट्सकाइ सहजीकरण तथा मलू्याङ्ख कनसम्बन्िी समस्या समािानका लाष्ट्ग सुझािहरू 

प्रदान गनुण । 

अध्ययन ष्टिष्टध   

यस अध्ययनमा गुणात्मक र पररमाणात्मक दबुै ष्ट्िष्ट्ि समेष्ट्टएको ष्ट्मष्ट्ित अनुसन्िान ढाुँिालाई अपनाइएको ष्ट्थयो । ष्ट्मष्ट्ित ढाुँिाको प्रयोगले कुनै पष्ट्न ष्ट्िषय 

िा समस्याको ष्ट्िशे्लषण गदाण तथ्याङ्ख क र अनुिि दबुैलाई समािेि गनण सष्ट्कने िएकाले यसले अध्ययनलाई समग्र र गष्ट्हरो बनाउुँछ । अनुसन्िानमा प्रायः 

गुणात्मक ष्ट्ििेषता िएका पक्षहरूका साथै पररमाणात्मक दबुै िालका तथ्याङ्ख कहरूको संयोजन गराउुँदा नष्ट्तजाहरूको ष्ट्िश्वसनीयतामा िषृ्ट्ि गनण सहयोग 

पुग्छ । दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूको गष्ट्णत तथा ष्ट्िज्ञान ष्ट्िषयमा हुने ष्ट्सकाइ, सहजीकरण र मलू्याङ्ख कनसम्बन्िी जष्ट्टलता बहुआयाष्ट्मक 

हुने िएकाले यस अध्ययनमा ष्ट्मष्ट्ित अनुसन्िान ष्ट्िष्ट्िको अनुसरण गररएको हो । यसै ढाुँिाबमोष्ट्जम अनुसन्िानलाई ष्ट्िषयगत (गुणात्मक) र िस्तुगत 

(पररमाणात्मक) पक्षहरूको सन्तुष्ट्लत ष्ट्िशे्लषण गरी नष्ट्तजा प्रस्तुत गररएको छ । 

अनुसन्िानको उद्देश्यहरू प्राि गनणका लाष्ट्ग उदेश्यमलूक नमनुा छनोट (Purposive Sampling) ष्ट्िष्ट्िका आिारमा सातओटै प्रदेिबाट १४ स्रोत 

ष्ट्िद्यालय, ८ एकीकृत ष्ट्िद्यालय र १ ष्ट्ििेष ष्ट्िद्यालय गरी जम्मा २३ ओटा सामदुाष्ट्यक ष्ट्िद्यालयका प्र.अ., ष्ट्िक्षक, ष्ट्िद्याथी, अष्ट्ििािक र 

सरोकारिालाहरूलाई नमनुाको रूपमा समािेि गररयो । यसले दृष्ट्ि अपाङ्ख गता िएका ष्ट्िद्याथीसम्बन्िी ष्ट्िषयमा उपयोगी, तथ्यपरक र व्यािहाररक जानकारी 

ष्ट्दन सकोसख िन्ने अपेक्षा गररएको ष्ट्थयो । छनोट गररएका नमनुाको आकार (Sample Size) ले सरोकारिालाहरूको सहिाष्ट्गता प्रष्ट्तष्ट्नष्ट्िमलूक रहकेो    

छ । यसमा २१ जना प्रिानाध्यापक, १४ जना ष्ट्िषयगत ष्ट्िक्षकमा ७ गष्ट्णत र ७ ष्ट्िज्ञान ष्ट्िषय, ५ जना नीष्ट्तगत सरोकारिाला (CDC, NEB, CEHRD 

का अष्ट्िकारीहरू), ७ जना ष्ट्िद्यालय व्यिस्थापन सष्ट्मष्ट्त सदस्य, ७ जना स्थानीय ष्ट्िक्षा अष्ट्िकारी (LEO), ७ जना अष्ट्ििािक, २४ जना लष्ट्क्षत समहू 

छलफल र ७६ जना सिेक्षणका लाष्ट्ग दृष्ट्ि अपाङ्ख गता िएका ष्ट्िद्याथी सहिागी िएका ष्ट्थए । तथ्याङ्ख क सङ्ख कलनका लाष्ट्ग फरक फरक समहूका 

सहिागीहरूका लाष्ट्ग ष्ट्िष्ट्िन्न सािनहरूको ष्ट्नमाणण गररएको ष्ट्थयो । यसमा अन्तिाणताणहरू (Key Informant Interview Guideline-KII, In-

depth Interview Guideline-IDI, Parent Interview Guideline, Interview Guideline for School Management Committee, 

Local Education Officer Interview Guideline), ष्ट्िद्याथी लष्ट्क्षत समहू छलफल (FGD) ष्ट्नदेष्ट्िका र सिेक्षण प्रश्नािली प्रयोग गररएका         

ष्ट्थए । तथ्याङ्ख क सङ्ख कलनका लाष्ट्ग प्रत्यक्ष िेटघाटबाट गररएको ष्ट्थयो िने त्यसको ष्ट्िशे्लषण गदाण ष्ट्िषयगत दृष्ट्िकोण (Thematic Analysis) लाई 

अनुसरण गररएको ष्ट्थयो ।  

अध्ययनका मुख्य नष्टतजाहरू 

यस अनुसन्िानले दृष्ट्िसम्बन्िी अपाङ्ख गता िएका बालबाष्ट्लकाहरूका ष्ट्िज्ञान तथा गष्ट्णत ष्ट्िषयमा ष्ट्सकाइ पहुुँिको अिस्था तथा समस्याहरूको ष्ट्िशे्लषण 

गरी सुिारका लाष्ट्ग नीष्ट्तगत तथा कायाणन्ियन तहमा अिलम्बन गनण सष्ट्कने उपायहरूलाई नष्ट्तजाका रूपमा प्रस्तुत गरेको छ । पूिणकायणहरूको समीक्षाका 

साथै गुणात्मक तथा पररमाणात्मक तथ्याङ्ख क ष्ट्िशे्लषणका आिारमा प्राि नष्ट्तजाहरूलाई ष्ट्नम्नानुसार प्रस्तुत गररएको छः  

नीष्टतगत समायोजन 

दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूका लाष्ट्ग ष्ट्िज्ञान तथा गष्ट्णत ष्ट्िषयमा ष्ट्सकाइ पहुुँिको अिस्था तथा ष्ट्सकाइ समस्या, ष्ट्सकाइ सहजीकरण र 

ष्ट्सकाइ मलू्याङ्ख कनको सन्दिणमा नीष्ट्तगत व्यिस्थाहरू िए पष्ट्न त्यो पयाणि देष्ट्िुँदैन । पाठखयक्रम कायाणन्ियनका क्रममा थोरै मात्र समायोजन तथा अनुकूलन 

गनण सष्ट्कने नीष्ट्तगत व्यिस्था देष्ट्िन्छ । पाठखयिस्तुलाई ष्ट्िद्याथीका ष्ट्िष्ट्िि आिश्यकताअनुरूप सहजीकरण गनणका लाष्ट्ग ष्ट्िद्यालय तहमा ष्ट्िक्षक 
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ष्ट्नदेष्ट्िकाको अिाि रहकेो पाइयो । दृश्यमा आिाररत पाठखयिस्तु र सामग्रीहरूलाई स्पिण तथा िव्य माध्यममा रूपान्तरण गने कायण सीष्ट्मत िएकाले 

दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूका लाष्ट्ग कम पहुुँियोग्य देष्ट्िएका छनख । त्यस्तै ष्ट्िज्ञान प्रयोगिाला पष्ट्न कम पहुुँियोग्य िएकोले िव्य तथा 

प्रष्ट्िष्ट्िमा आिाररत प्रष्ट्िष्ट्ियुि ष्ट्िज्ञान प्रयोगिाला (ििुणअल साइन्स ल्याब) को नीष्ट्तगत व्यिस्था र प्रयोगको आिश्यकता रहकेो पाइयो । त्यसैले नीष्ट्तगत 

व्यिस्था तथा त्यसको कायाणन्ियन पक्षमा थप सुिार गनुणपने देष्ट्िन्छ ।  

पाठ्यक्रम तर्था पाठ्यसामग्रीको कायाान्ियन 

दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूका लाष्ट्ग ष्ट्िज्ञान तथा गष्ट्णतका पाठखयक्रमहरूमा ष्ट्सकाइ सहजीकरण गनण ष्ट्िषयअनुसारको समायोजन तथा 

अनुकूलनको लाष्ट्ग प्रयाि ष्ट्नदेष्ट्िकाको अिाि रहकेो देष्ट्ियो । ष्ट्ििेषतः न्यून दृष्ट्ि िएका ष्ट्िद्याथीहरूले पाठखयपुस्तक तथा सामग्रीमा साना अक्षर तथा 

ष्ट्ित्रहरू िएकोले उनीहरूका लाष्ट्ग अनुकूलन तथा समायोजन गररएका सामग्रीहरूको उत्पादनमा जोड ष्ट्दनु आिश्यक छ । त्यस्तै पाठखयक्रम ष्ट्नमाणणमा मु् य 

सरोकारिालाहरूजस्तै दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथी, अष्ट्ििािक तथा ष्ट्िक्षकहरूको सहिाष्ट्गता न्यून रहकेो पाइयो । यसमा पष्ट्न सुिार आिश्यक 

देष्ट्िन्छ ।  

ष्टसकाइ समस्या 

ष्ट्िज्ञान तथा गष्ट्णत दबुै ष्ट्िषयको ष्ट्सकाइ तथा समस्याका ष्ट्िषयिस्तुहरू अष्ट्िक दृरयमा आिाररत िएकाले दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूले 

त्यस्ता ष्ट्िषयिस्तु (जस्तैः ष्ट्ित्र, रेिाष्ट्ित्र, ज्याष्ट्मतीय आकृष्ट्तहरू, ष्ट्िज्ञानका रासायष्ट्नक सूत्रहरू) ष्ट्सकाइमा समस्याको सामना गरररहकेा छनख । स्पिण तथा 

िव्य सामग्रीको न्यून उपलधिताले गदाण ष्ट्सकाइमा थप िनुौती ष्ट्सजणना िएको छ ।  

ष्टसकाइ सहजीकरि 

ष्ट्िक्षकहरूले दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूलाई ष्ट्िज्ञान तथा गष्ट्णत ष्ट्िषय ष्ट्सकाइमा ष्ट्िष्ट्िन्न ष्ट्िक्षण रणनीष्ट्तहरू प्रयोग गरी सहजीकरण 

गरेको पाइयो । मु् य रणनीष्ट्तहरूमा मौष्ट्िक व्या्या, सहपाठी सहयोग ष्ट्सकाइ, स्िःष्ट्सकाइ आष्ट्द रहकेा छनख । त्यस्तै ष्ट्सकाइ सहजीकरणका लाष्ट्ग सामग्रीको 

ष्ट्नमाणण तथा प्रयोगमा पष्ट्न अनुकूलनता ल्याउने प्रयास गरेको पष्ट्न पाइयो । यद्यष्ट्प त्यस्ता प्रयासहरू सबै ष्ट्िद्यालयमा निएको र अपयाणि िएकाले सुिारको 

जरुरत देष्ट्िन्छ । 

पह ुँचयोग्य स्रोत सामग्रीको अिस्र्था 

अध्ययनको क्रममा सहिागी ष्ट्िद्यालयहरूमा दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूलाई लष्ट्क्षत गरी बे्रल पुस्तक तथा सामग्रीहरू, स्पिण आिाररत 

सामग्रीहरू, ष्ट्ि (3) डी मोडेल, ष्ट्स्क्रन ररडरमैत्री सामग्रीजस्ता पहुुँियोग्य आिारितू सामग्रीहरूको समेत अिाि रहकेो पाइयो । पररणामतः ष्ट्िज्ञान र गष्ट्णत 

ष्ट्िषयको ष्ट्सकाइ सहजीकरणमा असर परररहकेो छ । यस्तो असर मु् यतः अमतूण िा दृरयमा आिाररत अििारणाहरू बुझ्नमा समस्या िएको छ ।  

व्यािसाष्टयक क्षमता 

दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूलाई ष्ट्सकाइ सहजीकरणका लाष्ट्ग दक्ष ष्ट्िक्षकको जरुरत हुने िए पष्ट्न िेरैजसो ष्ट्िक्षकहरू समािेिी ष्ट्िक्षणमा 

अनष्ट्िज्ञ रहकेो पाइयो । ताष्ट्लम तथा अनुिि आदानप्रदानको कमी, सहायक प्रष्ट्िष्ट्िको ज्ञान तथा प्रयोग र िैकष्ट्ल्पक ष्ट्िक्षण ष्ट्िष्ट्िमा कम दक्षता रहकेाले 

दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूका ष्ट्िज्ञान तथा गष्ट्णत ष्ट्सकाइ ष्ट्सकाइ आिश्यकता सम्बोिनमा ष्ट्िक्षकहरूको दक्षता पयाणि देष्ट्िुँदैन । यसको 

प्रत्यक्ष तथा परोक्ष असर ष्ट्िज्ञान तथा गष्ट्णतजस्ता प्रयोगात्मक तथा अमतूण ष्ट्िषयिस्तुको अििारणा ष्ट्िकासमा परको छ । पररणामस्िरूप ष्ट्िद्याथीहरूलाई 

ज्याष्ट्मष्ट्त, रेिाष्ट्ित्र तथा समीकरणहरूको अििारणा ष्ट्िकासमा समस्या परेको छ ।  

ष्टसकाइ मूल्याङ्कन  

दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूको ष्ट्सकाइ मलू्याङ्ख कनका के कसरी िइरहकेो छ िन्ने सिालमा मलू्याङ्ख कनको अभ्यास मलूतः ष्ट्लष्ट्ित परीक्षा 

(पेपर पेष्ट्न्सल) मा आिाररत नै रहकेो पाइयो । ष्ट्सकाइ मलू्याङ्ख कनमा मौष्ट्िक, स्पिणमा आिाररत, पूणण बे्रलको प्रयोग, प्रयोगात्मक ष्ट्क्रयाककलापहरू, 

पोटणफोष्ट्लयो ष्ट्िशे्लषणजस्ता िैकष्ट्ल्पक तथा समािेिी तररकाहरूको ष्ट्बरलै मात्र प्रयोग िएको पाइयो । ष्ट्सकाइ मलू्याङ्ख कनमा गररएको परम्परागत समायोजन 

(कष्ट्न्टन्जेन्ट तररका) का सन्दिणमा समय थप तथा लेिन सहयोगीको व्यिस्था िए पष्ट्न पयाणि समय निएको तथा लेिन सहयोगी पाउन नसष्ट्कएको पाइये । 

पाइएका सहयोगीहरू ष्ट्िषयिस्तुमा अनष्ट्िज्ञ हुने हुनाले एउटा ले्नुपनेमा अको लेष्ट्िष्ट्दने िा ष्ट्िज्ञान र गष्ट्णतका कष्ट्तपय सङ्ख केतहरू समेत नबुझ्ने हुनाले 

िास्तष्ट्िक ष्ट्सकाइ क्षमताको मलू्याङ्ख कन हुन नसकेको पाइएको छ ।  

सम्बष्टन्धत ष्टनकायहरूष्टबच समन्िय 

पाठखयक्रम ष्ट्नमाणण, त्यसपिात्को प्रबोिीकरण तथा सामग्री ष्ट्िकास र कायाणन्ियन, अनुगमन गने ष्ट्नकायहरूष्ट्बि उष्ट्ित समन्िय आिश्यक पछण । अध्ययनको 

क्रममा ष्ट्िज्ञान तथा गष्ट्णत ष्ट्िषयको पाठखयक्रम ष्ट्नमाणण, ष्ट्िक्षण सामग्रीको ष्ट्िकास तथा गुणस्तरीयता कायम गने ष्ट्नकाय र ष्ट्सकाइ मलू्याङ्ख कन गने 

ष्ट्नकायहरूष्ट्बिमा समन्ियको अिाि देष्ट्िएको छ । यी ष्ट्नकायहरूमध्येमा पष्ट्न ष्ट्ििेषतः पाठखयक्रम ष्ट्िकास केन्र, राष्ट्रिय परीक्षा बोडण, ष्ट्िक्षा तथा मानि 

स्रोत ष्ट्िकास केन्र आष्ट्दष्ट्बिको प्रिािकारी समन्ियको कमी रहकेो देष्ट्ियो । फलतः दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूको ष्ट्सकाइ सहजीकरण 

तथा ष्ट्सकाइ मलू्याङ्ख कनमा प्रिािकारी नीष्ट्त तजुणमा तथा कायाणन्ियनमा ररिता देष्ट्िएको छ ।  

ष्टसफाररस 

अध्ययनको नष्ट्तजाको आिारमा सम्बष्ट्न्ित ष्ट्नकाय तथा सरोकारिालाहरूलाई दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूको ष्ट्सकाइ सहजीकरण तथा 

ष्ट्सकाइ मलू्याङ्ख कनमा प्रिािकारी नीष्ट्त तजुणमा तथा कायाणन्ियनमा देष्ट्िएको ररिता िा कमीलाई सम्बोिन गनण ष्ट्नकायगत रूपमा ष्ट्सफाररसहरू प्रस्तुत 

गररएको छ । 



v 
  

पाठ्यक्रम ष्टिकास केन्र 

• दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूलाई लष्ट्क्षत गरी ष्ट्िज्ञान तथा गष्ट्णत ष्ट्िषयका ष्ट्िक्षक ष्ट्नदेष्ट्िका तयार पानुणपने टडखकारो आिश्यकता 

देष्ट्िन्छ । पाठखयक्रम ष्ट्नमाणणसुँगै दृष्ट्िसम्बन्िी अपाङ्ख गताका साथै अन्य अपाङ्ख गता िएका ष्ट्िद्याथीहरूको ष्ट्सकाइ आिश्यकतालाई ध्यान ष्ट्दई 

पाठखयसामग्री तथा ष्ट्िक्षक ष्ट्नदेष्ट्िकालाई पष्ट्न सुँगै ष्ट्नमाणण र ष्ट्ितरण गनुणपछण ।  

• पाठखयक्रम तथा त्यसको आिारमा तयार पाररएका सामग्री, ष्ट्िक्षण रणनीष्ट्त तथा ष्ट्सकाइ मलू्याङ्ख कनमा दृष्ट्िसम्बन्िी अपाङ्ख गता िएका 

ष्ट्िद्याथीहरूले केही हदसम्म पहुुँि रा्ने देष्ट्िएको छ । यद्यष्ट्प सामग्री ष्ट्िकास गदाण ठूलो अक्षर, स्पिणमा आिाररत, िव्य तथा ष्ट्डष्ट्जटल सामग्री 

समािेि गररनुपछण । पाठखयक्रम ष्ट्नमाणण तथा सुिारको क्रममा ष्ट्सकाइ मलू्याङ्ख कनमा ष्ट्िष्ट्िि ष्ट्िकल्पहरू ष्ट्दनु जरुरी छ । यी कायणहरूमा ष्ट्सकाइको 

ष्ट्िश्वव्यापी ढाुँिाको अििारण तथा ष्ट्सिान्तलाई अनुसरण गनुणपछण ।  

• ष्ट्िज्ञान तथा गष्ट्णत ष्ट्िषयका पहुुँिसम्बन्िी िनुौतीहरू हटाउन िा घटाउन िव्य आिाररत, ष्ट्स्क्रन ररडरमैत्री तथा ििुणअल ष्ट्िज्ञान ल्याबको 

अििारणालाई कायाणन्ियन गनुण उपयुि देष्ट्िन्छ । यसले दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूको ष्ट्सकाइमा पहुुँि िषृ्ट्ि गनणमा सहयोग 

पुग्ने देष्ट्िन्छ ।  

• पाठखयक्रम ष्ट्नमाणण प्रष्ट्क्रयामा दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथी, अष्ट्ििािक, ष्ट्िक्षक र ष्ट्िज्ञहरूको सहिाष्ट्गता तथा परामिण सुष्ट्नष्ट्ित गनुण 

पछण । साथै ष्ट्सकाइ आिश्यकताको पष्ट्हिान गनण कायणिाला सेष्ट्मनारजस्ता औजार तथा उपायहरूको अनुप्रयोग गनुण उपयुि हुन्छ ।  

• ष्ट्िज्ञान र गष्ट्णतमा िैयष्ट्िक ष्ट्िक्षा योजना (IEP) को प्रयोगलाई नीष्ट्तगत रूपमै समािेि गनुणका साथै सहायक प्रष्ट्िष्ट्िहरूको प्रयोग सुष्ट्नष्ट्ित 

गनुणपछण । 

राष्टरिय परीक्षा बोर्ा 

• दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूको िास्तष्ट्िक ष्ट्सकाइ क्षमताको मलू्याङ्ख कन तथा अभ्यासलाई सहज बनाउन समािेिी परीक्षा तथा 

मलू्याङ्ख कन प्रणालीको ष्ट्िकास गनुण आिश्यक छ । यसमा ष्ट्लष्ट्ित परीक्षा (पेपर पेष्ट्न्सल) मा आिाररत मलू्याङ्ख कनको साथै अन्य िैकष्ट्ल्पक 

तररकाहरूलाई समेत समायोजन गनुणपछण । त्यसमा मौष्ट्िक परीक्षा, स्पिण आिाररत, पूणण बे्रलको प्रयोग, प्रयोगात्मक ष्ट्क्रयाकलापहरू, पोटणफोष्ट्लयो 

ष्ट्िशे्लषण आष्ट्दको पष्ट्न प्रयोग गनुण आिश्यक छ ।  

• ष्ट्सकाइ मलू्याङ्ख कनमा अष्ट्तररि समय तथा लेिन सहयोगीको प्राििानले मलू्याङ्ख कन प्रष्ट्क्रयामा गररएको सकारात्मक प्रयासलाई झल्काउुँछ । 

यद्यष्ट्प, समािेिी ष्ट्िक्षाको अििारणाअनुसार ष्ट्िज्ञान र गष्ट्णत ष्ट्िषय ष्ट्िषयमा ष्ट्सकाइ मलू्याङ्ख कन पररपाटीलाई लष्ट्िलो तथा अनुकूलन गनण 

ष्ट्मल्ने गरी प्रणाली ष्ट्िकास गनुण आिश्यक हुन्छ ।  

• समािेिी परीक्षा तथा मलू्याङ्ख कनलाई िास्तष्ट्िकतामा ल्याउन ष्ट्नदेष्ट्िकाको ष्ट्िकास गररनु आिश्यक छ । 

• परीक्षा तथा मलू्याङ्ख कन अभ्यासलाई लष्ट्िलो तथा समािेिी बनाउन प्रश्नपत्र तथा अन्य उपकरणहरूलाई ष्ट्िष्ट्िि ढाुँिा तथा रूपमा ष्ट्िकास गनुण 

पछण । जस्तो- ष्ट्प्रन्ट गररने प्रश्नलाई बे्रल तथा िव्य प्रश्नपत्रको रूपमा पष्ट्न ष्ट्नमाणण गनुण पछण । साथै प्रष्ट्िष्ट्िको प्रयोगलाई उच्ि प्राथष्ट्मकतामा राष्ट्िनु 

पछण । 

ष्टिक्षा तर्था मानि स्रोत ष्टिकास केन्र 

• अध्ययनबाट प्राि तथ्याङ्ख कको ष्ट्िशे्लषण गदाण दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूले ज्याष्ट्मतीय आकृष्ट्तहरू, रासायष्ट्नक 

प्रष्ट्तष्ट्क्रयाहरूका समीकरणहरू साथै ष्ट्ित्र र ग्राफहरूजस्ता व्यािहाररक र दृश्यमा आिाररत ष्ट्िषयिस्तुको अध्ययनका सन्दिणमा बढी 

जष्ट्टलतालाई महसुस गछणनख । यसथण उनीहरूले स्पिण रेिाष्ट्ित्र, अष्ट्डयो पुस्तकहरू तथा ष्ट्िज्ञान र गष्ट्णतमा अन्तरष्ट्क्रयात्मक ष्ट्सकाइ सामग्रीहरूको 

अिािका कारण प्रमिु िनुौतीहरूलाई सामना गछणनख । त्यसैले ष्ट्िक्षा तथा मानि स्रोत ष्ट्िकास केन्रले उनीहरूको ष्ट्सकाइलाई सहज बनाउन 

स्पिण ग्राष्ट्फक सामग्री र िव्य आिाररत सामग्री ष्ट्िकास गनण पहल ष्ट्लनुपने देष्ट्िन्छ । 

• ष्ट्िज्ञान र गष्ट्णत ष्ट्िषयको ष्ट्िक्षक प्रष्ट्िक्षणको आिश्यकता उच्ि देष्ट्िन्छ । त्यसैले बहुज्ञानेष्ट्न्रय ष्ट्िक्षण रणनीष्ट्तहरू, स्पिणमा आिाररत 

सामग्रीको ष्ट्िकास र प्रयोगका लाष्ट्ग ष्ट्िक्षक ताष्ट्लमको योजना तथा कायाणन्ियन गनुणपने टडखकारो आिश्यकता िएकाले केन्रले यस कुरालाई 

मनन गरी ष्ट्िक्षक क्षमता ष्ट्िकासमा कायण गनुणपने देष्ट्िन्छ । 

प्रिालीगत समन्िय 

दृष्ट्िसम्बन्िी र अन्य सबै िालका अपाङ्ख गता िएका बालबाष्ट्लकाहरूका लाष्ट्ग समािेिी ष्ट्िक्षाको िहृत्तर अििारणालाई व्यािहाररक 

कायाणन्ियन गनणका लाष्ट्ग पाठखयक्रम ष्ट्िकास केन्र, राष्ट्रिय परीक्षा बोडण र ष्ट्िक्षा तथा मानि स्रोत ष्ट्िकास केन्रष्ट्बिको सहकायणलाई प्रणालीगत संरिनामा 

पररणत गनुण पछण । फलतः साझा रूपमा ष्ट्सकाइ, ष्ट्सकाइ सहजीकरण तथा ष्ट्सकाइ मलू्याङ्ख कनका क्षेत्रमा देष्ट्िएको कमी तथा जष्ट्टलतालाई साझा प्रयत्नबाट 

समािान गनण सष्ट्कन्छ । प्रणालीगत समन्ियको माध्यमबाट तहगत रूपमा ष्ट्नम्नानुसारका कायणहरू गनुण आिश्यक देष्ट्िन्छ ।  

स्थानीय तह 

• बजेट व्यिस्थापन गरेर सािनस्रोतयुि कक्षा, बे्रल तथा स्पिण सामग्रीको ष्ट्िकास र प्रयोग, प्रष्ट्िष्ट्िको पष्ट्हिान तथा पहुुँिको सुष्ट्नष्ट्ित गनुण पछण ।  
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• ष्ट्िक्षकहरूलाई समािेिी ष्ट्िक्षाको बारेमा िहृतख ताष्ट्लम सञ्िालन गनुण पछण ।  

• स्थानीय स्तरमा उपलधि सामग्रीहरूको प्रयोग गरी स्पिण सामग्रीको ष्ट्िकास तथा प्रयोगमा प्रोत्साहन गनुण पछण ।  

• अनुगमन तथा मलू्याङ्ख कन संयन्त्रको ष्ट्िकास गरी रिनात्मक सुिारहरूको िाका ष्ट्िकास गनुण आिश्यक छ । 

विद्यालय तह 

• ष्ट्िद्यालयमा ष्ट्ििेष आिश्यकता िएका बालबाष्ट्लकाहरूको ष्ट्सकाइ आिश्यकताको पष्ट्हिान गने, ष्ट्िक्षक तथा कमणिारीष्ट्बि छलफल गने र 

प्राि ष्ट्नरकषणलाई कायाणन्ियन गराउनुपने आिश्यकता देष्ट्िन्छ ।  

• ष्ट्िद्यालयस्तरमा लष्ट्क्षत ष्ट्िषयमा आिाररत िैयष्ट्िक ष्ट्िक्षा योजना (IEP)सम्बन्िी ताष्ट्लम प्रदान गनुणपने देष्ट्िन्छ । स्थानीय सरकारसुँगको 

सहकायण तथा सहयोगमा यो कायण गनुण जरुरी छ ।  

• ष्ट्िद्यालय सुिार योजनामा पहुुँियुि पूिाणिार, ष्ट्सकाइ सहजीकरण र स्रामग्रीको िोजको प्रष्ट्क्रयालाई ष्ट्िकास गनुण आिश्यक छ । 

ष्टनरकषा   

गुणात्मक र पररमाणात्मक दबुै तथ्याङ्ख कबाट प्राि ष्ट्नरकषणहरूले पाठखयक्रम, ष्ट्सकाइ सामग्री, ष्ट्िक्षण सहजीकरण तथा मलू्याङ्ख कन तररकाको ष्ट्िशे्लषण गदाण 

दृष्ट्ि अपाङ्ख गता िएका ष्ट्िद्याथीहरूका ष्ट्सकाइ सहजीकरणमा केही सकारात्मक अभ्यासहरू त िएका छनख । यद्यष्ट्प, प्रणालीगत अिरोिहरू पष्ट्न उष्ट्त्तकै 

देष्ट्िएका छनख । ष्ट्िज्ञान र गष्ट्णत ष्ट्िषयका पाठखयक्रमहरू मु् यतः दृश्यमा आिाररत नै देष्ट्िए तर स्पिण तथा िव्यमा आिाररत सामग्री प्रयोग तथा ष्ट्सकाइ 

िातािरणमा केही अभ्यास िए पष्ट्न मूलतः पयाणि देष्ट्िएन । दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूलाई आिश्यक पने आिारितू बे्रल पाठखयपुस्तक, 

स्पिणयोग्य मोडेल तथा अष्ट्डयोमा आिाररत अनुकूलनको कमीले ष्ट्ित्र, रेिाष्ट्ित्र, रासायष्ट्नक प्रष्ट्तष्ट्क्रयाका समीकरणहरू र ज्याष्ट्मतीय आकृष्ट्तहरूसुँग 

सम्बष्ट्न्ित ष्ट्िषयिस्तु ष्ट्सकाइमा ष्ट्िद्याथीहरूले कष्ट्ठनाइको सामना गरररहकेा छनख । समािेिी ष्ट्िक्षासम्बन्िी नीष्ट्तगत रूपमा प्रगष्ट्तहरू िए तापष्ट्न 

कायाणन्ियन तहमा प्रिस्त िुनौतीहरू ष्ट्िद्यमान छनख । समग्रमा पाठखयक्रम, ष्ट्सकाइ सामग्री, ष्ट्िक्षण ष्ट्िष्ट्ि र ष्ट्सकाइ मलू्याङ्ख कन प्रणाली दृष्ट्ि अपाङ्ख गता 

िएका ष्ट्िद्याथीको आिश्यकताअनुसार अनुकूलनमिुी प्राििानमा समेष्ट्टनु आिश्यक छ । दृश्य सामग्रीप्रष्ट्त अष्ट्िक ष्ट्निणर हुनुपने, स्पिण र िव्य आिाररत 

सामग्री तथा ष्ट्सकाइमा कमी, ष्ट्िक्षकहरूको दक्षता तथा सहायक प्रष्ट्िष्ट्िमा कम अभ्यासजस्ता कारणले गदाण ष्ट्िद्याथीहरूको अििारणात्मक ष्ट्सकाइमा 

बािा उत्पन्न िएको छ । मलू्याङ्ख कन प्रणाली परम्परागत हुनुका साथै समािेिी अभ्यास न्यून छनख । साथै, CDC, NEP र CEHRD जस्ता 

ष्ट्नकायहरूष्ट्बिको समन्ियको कमीले नीष्ट्तगत कायाणन्ियनमा अिरोि ष्ट्सजणना गरेको छ । अतः पाठखयक्रम समायोजन, ष्ट्िक्षक क्षमता अष्ट्ििषृ्ट्ि, पहुुँियुि 

सामग्रीको ष्ट्िकास, मलू्याङ्ख कन प्रणालीमा सुिार र प्रणालीगत समन्ियमाफण त दृष्ट्िसम्बन्िी अपाङ्ख गता िएका ष्ट्िद्याथीहरूको गुणस्तरीय ष्ट्सकाइ सुष्ट्नष्ट्ित 

गनण नीष्ट्त तथा अभ्यासमा व्यापक सुिार आिश्यक छ ।  
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EXECUTIVE SUMMARY 

Broadly speaking, disability refers to a condition whether physical or mental that affects 

the functional capability of an individual in daily living and academic areas. Among various 

types of disabilities, visual impairment is recognized as the severity of the vision loss that could 

be in the form of blindness and low vision. In Nepal, there is a legal and policy provision to 

ensure equal rights to education for all children, including those with visual impairments.  

This study explored the learning problems, facilitation practices, and assessment 

challenges faced by the students with visual impairments (VI) in science and mathematics 

education at the school level. Although the legal and policy frameworks advocate inclusive 

education, their translation into classroom practices, especially in science and mathematics 

subjects, remains limited and inconsistent. 

The study adopted a mixed-methods design combining qualitative (FGDs, KIIs, in-depth 

interviews) and quantitative (student surveys) approaches. VI students, teachers, parents, 

headteachers, SMC members, Local Education Officers, and other concerned stakeholders from 

CDC, CEHRD, NEB were key respondents in this research. Interview, FGD, and KII guidelines 

as well as survey tools were major research instruments used in this research. All research 

instruments were developed based on the objectives of the research with the help of policy and 

other literature. School based data were collected from 23 schools, including integrated, resource 

and special schools by field visit (face-to-face mode) covering seven provinces and mountain, 

hill and terai geographical regions. The qualitative data were analyzed by thematic ways whereas 

the quantitative data were analyzed by using descriptive statistics as mean and standard 

deviation. Furthermore, both qualitative and quantitative results were triangulated with the 

alignments of objectives and research questions. 

Findings of the study showed that science and mathematics curricula heavily rely on 

visual content such as diagrams, charts, chemical symbols, and geometric figures which are 

inaccessible for students with visual impairment. This finding indicates that science and 

mathematics learning may become effective by incorporating tactile and auditory alternatives to 

visual contents. Students with visual impairment also reported difficulty in understanding 

abstract concepts, conducting experiments, or solving visual-based mathematical problems due 

to lack of adapted materials like Braille resources, tactile models, or screen readers. Thus, the 

key results from qualitative and quantitative tool- survey data indicated that students with visual 
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impairment facing moderate to significant problems and challenges in accessing and engaging 

with science and mathematics content. 

The results overall show that learning facilitation has been constrained by teachers' 

limited training in inclusive pedagogy and the absence of subject-specific teaching materials.  

Instruction largely remains lecture-based; however, some schools were observed integrating 

tactile and digital tools in teaching science and mathematics. Some promising practices like peer-

assisted learning and use of tactile aids were observed but remain inconsistent. Assessment 

practices were found to be rigid and conventional, relying on written exams with minimal 

accommodations. Most schools lacked provisions for oral exams, tactile-based assessments, or 

the use of assistant writers. The study exposed that the present assessment systems lack the 

ability to capture students’ actual learning potential. 

The study recommends the adaptation as well as the review of science and mathematics 

curricula to address the real needs of the students with visual impairment is necessary. Similarly, 

additional visual impairment friendly accessible tactile learning materials in multi-sensory 

formats need to be developed. Additionally, additional focus is needed for teachers’ professional 

development focusing on innovative pedagogy for visual impairment students. Moreover, 

concerned stakeholders need to improve existing assessment practice with reference to visual 

impairment students. Without these reforms, students with visual impairment will remain 

excluded from meaningful participation in science and mathematics education.  

The finding of this research facilitates policy makers for reforming visual impairment 

student related policies, content, pedagogy, and resources development and sharing. Similarly, 

this study provides evidence-based problems and challenges of facilitating to the students with 

visual impairment and hence helps stakeholders like teachers, head teachers, local and provincial 

level officials to understand the existing pedagogical practices and problems associated with 

visual impairment students in mathematics and science learning. However, these findings are 

limited to qualitative and some quantitative information hence some intervention and detailed 

observations are needed to find real problems of such students. 
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CHAPTER: ONE 

INTRODUCTION 

Background 

Visual impairment refers to the perceptual difficulties that are closely related to problems 

in visual information processing. Visual impairments can be classified in various ways; however, 

they are broadly categorized into two types: low vision and blindness, which correspond to 

moderate and severe levels of visual dysfunction, respectively (Naipal & Rampersad, 2018). In 

addition, it is indicated that these categories also vary by a range of functional and academic (Jones 

et al., 2019). The impairments can lead to several difficulties and challenges in both the learning 

process (Ookeditse & Garegae, 2024) and daily to day activities (Lipkin et al., 2015; Naipal & 

Rampersad, 2018). 

Whatever the classifications, the condition of visual impairments presents substantial 

obstacles within educational environments, particularly in relation to the acquisition and 

comprehension of academic contents and completion of coursework (Agesa, 2014). Academic 

problems faced by students with visual impairments may include various domains of learning 

including science and mathematics subjects.  

Since science and mathematics learning may require deep visual sensations, thus, the 

learning process should be shaped and facilitated accordingly. It is reported that students with 

visual impairments (VI) often struggle learning science and mathematics contents through the 

visual sensations (Ookeditse, 2018). They require more adapted strategies and flexibility in the 

learning environment and educational support system. The important aspect of this process is the 

design of curriculum in such a way which identifies and addresses the unique difficulties and 

challenges of students with VI in learning facilitation of science and mathematics contents (Naipal, 

& Rampersad, 2018). The effective curriculum may yield extensive support mechanisms during 

the process of development and implementation. More clearly, the selection and arrangement of 

contents, methodological delivery and learning assessment are the key components of the 

curriculum development and implementation. These overall processes seek such type of 

mechanism that ensures equitable access to learning opportunities. In this regard, students with 

visual impairments require special support not only for daily living activities, but their learning 

through making contents, engagements and expressions more flexible and universal (Rule et al., 
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2011). However, such support is often lacking in many mainstream schools, especially in 

developing countries. 

Existing research reveals a severe lack of effective curricular and instructional resources, 

teaching strategies and techniques, and a set of interventions for teaching scientific concepts to 

these learners (Jones et al., 2006). Students with VI often struggle to comprehend abstract ideas, 

which are frequently conveyed through visual supports such as cell diagrams, tactile graphics, 3D 

models, audio descriptions, and Braille or large-print resources, etc. (Sahin & Yorek, 2009). It is 

illustrated that students with VI further require visual interpretation directly correlated to their 

academic success (Sahasrabudhe & Palvia, 2013). In addition, instructional delivery which is 

generally delivered by extensive visual representations also present comparable problems and 

challenges for students with VI (Smith & Smothers, 2012) and limit them in accessing science and 

mathematics learning (Bell & Silverman, 2019). These practices may dominate the real 

potentialities of students with VI and create obstacles in learning contents of both science and 

mathematics subjects (Yusof et al., 2020). 

Science and mathematics learning of students with VI could be supported by three 

embedded curricular models: (a) the core curriculum which is expected to deliver fundamental 

knowledge and skills; (b) compensatory competencies offered by school and other agencies offer 

diverse and alternative opportunities by enhancing accessibility and engagement with the core 

curricular contents; and (c) expended core curriculum designed to address the unique learning 

needs of students with VI (Hatlen, 1996). Since these students possess cognitive capacities 

equivalent to their sighted peers, appropriate adaptations can enable them to grasp and master their 

higher-order science and mathematical concepts. 

Objectives of the Study 

The main objective of this study is to identify the challenges that students with visual 

impairments face in learning and being assessed their learning in science and mathematics at the 

school level. The study also aims to provide evidence-based recommendations to improve 

inclusive teaching, learning and assessment processes in these subjects. The specific objectives of 

the study are as follows: 

a. To identify problems related to learning, learning facilitation, and assessment of 

mathematics and science subjects for students with visual impairments. 
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b. To provide suggestions for solving the problems related to learning, learning facilitation, 

and assessment for students with visual impairments. 

Guiding Research Questions 

1. How are the education policy provisions designed and implemented to support students 

with visual impairments in learning mathematics and science subjects? 

2. How do students with VI experience learning problems in science and mathematics at the 

school level? 

3. How is the facilitation of learning in science and mathematics carried out for the students 

with visual impairments in schools? 

4. How do students with visual impairments, their teachers and head teachers perceive the 

challenges and limitations of current assessment practices in science and mathematics? 

5. What are the prerequisites and strategies useful to address the challenges related to 

learning, learning facilitation, and assessment in science and mathematics for students 

with visual impairments? 

Scope of the Study 

Constitution of Nepal (2015), Disability Right Act (2017), and educational policies such 

as, National Education Policy (2019), Free and Compulsory Education Act (2018), School 

Education Sector Plan (2022-2032), and National Curriculum Framework (2019) consider 

inclusion as a key principle for ensuring equitable access to education, guaranteeing the right of 

every child, including children with disabilities. However, there are limited studies regarding 

learning, learning facilitation, and assessment of mathematics and science subjects for students 

with VI. This study encompasses the exploration of those problems and challenges in terms of 

learning, instructional facilitations, and assessment of science and mathematics for students with 

visual impairments (VI) and provides solutions to ensure equitable educational opportunities. 

Hence, the study identified subject-specific problems and challenges faced by teachers and 

students in teaching and learning science and mathematics at schools.  

The perspectives of students, teachers, head teachers, and parents are instrumental in 

identifying these problems and challenges for finding appropriate solutions. Moreover, it focuses 

on identifying gaps in policy provision and its implementation regarding inclusivity in school 

education, with a particular focus on visual impairment. Similarly, the samples of this study cover 

seven provinces including different geographical regions as Mountain, Hill, and Tarai and the 
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types of schools where the students with disability are placed in integrated, special and resource 

schools. The scope of this research is also to provide insights at policy level and reform curriculum 

design and instructional practices as per the learning needs of the visually impaired learners. The 

scope of this study has been conceptualized at three levels: thematic, temporal and geographical 

and they are detailed out in the Figure 1. 

 

Figure 1: Scope of work 
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CHAPTER: TWO 

REVIEW OF RELATED LITERATURE 

The first part of the review deals with sensory processing modalities, sensory integration 

theory, the Universal Design for Learning (UDL) approach, strategies of curriculum differentiation 

and accommodation, support services with assistive technologies, and principles for enhancing 

participation. Similarly, the second part of the review includes an empirical overview of the 

literature landscape from two South Asian countries like Nepal and India and other countries such 

as the USA, Australia, and South Korea. To set the context for the study and guide the development 

of research methods and research tools, the empirical review of these five countries focuses on to 

identify the policy provisions and practices of teaching and learning facilitation and assessment of 

students with disabilities particularly with visual impairments. 

Theoretical Keystones: Sensory Processing Modality of Children with VI 

Vision plays a prominent role in how people interact with the environment, develop 

strategies to respond meaningfully, and access relevant information (Ricciardi et al., 2014). 

However, this sort of learning experience is affected among the students with visual impairments 

(VI). It is reported that children with visual impairment are often observed at risk of being over or 

under responsive to the particular environmental stimulus such as auditory, tactile or visual 

stimulus (Jutley-Neilson et al., 2018). This indicates that they might face numerous problems due 

to visual impairments both in formal and informal learning processes. Formal learning often relies 

on single sensory modality mainly visual, providing limited opportunity to experience learning 

through only one sense gateway. On the other hand, social learning might have affected the 

children with visual impairment since research finding revealed that they have fewer opportunities 

for positive peer interaction in terms of visual exchanges (Benarous et al., 2020). Formal education 

has been widely advocated to ensure universal access regardless of any impairments and known 

problems. In this regard, sensory processing modality is expected to be learned by the teachers and 

other educational professionals; thus, they might be able to help students with VI altering the 

information processing instead of depending only on visual processing modality. 

Sensory Integration Theory 

Sensory integration theory assumes that our brain allows us to take diverse sensory signals 

or stimuli from our different sense gateways (i.e., sense organs- ear, eye, skin, tongue, and nose) 

(Ayres,1972). It is stated that the concomitant use of multiple senses is necessary to perceive, 

https://www.sciencedirect.com/topics/psychology/sensory-processing
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understand and comprehend the meaning of environmental stimulus clearly. Even though the 

instructional contents highly demand visual sensation, sensory integration approach might be an 

alternative modality of sensing information even if it ensures relatively limited access to contents 

that highly demand visual sensation. This approach supports compensatory strategies for students 

with VI, enabling access to learning opportunities (Dionne-Dostie et al., 2015). Sensory 

Integration theory provides a framework to emphasize and explain the role of all our sensory 

systems in being used to the optimum extent, creating a supportive and engaging environment that 

promotes learning, mobility, and independence (Kashefimehr, 2018). 

Universal Design for Learning 

Universal Design for Learning (UDL) is a flexible educational framework that integrates 

multiple approaches, such as multi-sensory teaching, differentiated instruction, and technology 

use, to support diverse learning styles and paces (Palley, 2002). Based on the principles of UDL, 

a learner is provided with a wider range of learning stimulus which opens an opportunity to 

maximize the nature of neural networks addressing every person's learning strength and needs 

(Brand, & Dalton, 2012). The UDL framework aims to remove learning barriers by enabling all 

students, including those with disabilities, to access, participate in, and benefit from general 

education environments. This design consists of three principles: engagement, representation, 

action and expression in a flexible framework that has multiple means or modalities (Leinenbach, 

& Corey, 2004). 

The first principle engagement emphasizes motivating students by offering choices and 

addressing individual interests. For example, the contents are presented in written, visual pictorial 

forms including these in audio or audio-visual and tactile forms like brail etc. The second principle, 

representation, focuses on presenting information in different formats, such as visual, audio, 

tactile, and braille, to support diverse perceptual needs. This encourages teachers to stimulate 

students' senses by tailoring differently designed contents and materials. This principle stresses 

that students should be motivated by recognizing their interests. The third principle, Action and 

Expression, promotes flexible assessment, allowing students to demonstrate their learning through 

different methods such as oral, written, tactile, or kinesthetic responses. This principle expects 

teachers to apply varieties of forms, approaches and designs to examine or evaluate their students' 

achievement and performance. It is illustrated that the performance of mathematics and science 

education should be assessed employing either written or oral, tactile (i.e., braille), kinesthetic 

https://www.sciencedirect.com/science/article/pii/S0891422222000816#bib19
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activities as applicable. It demands differentiation in the ways that students can express (answering 

way) what they have learnt. 

There are numerous contents of mathematics and science education which demand visual 

imaging and memory, perceptual sensation as well as some activities to respond to the tailored 

instruction. For example, some content may demand braille notation for children with VI in both 

mathematics and science related contents to enhance access, engagement and expression. 

However, conventional teaching practice does not consider such sort of multiple means and 

application to address the genuine learning needs of children with VI since they have limitation or 

no visual sense to absorption. 

Strategies of Adaptation and Differentiation 

Students with visual impairments always need adaptation and differentiation not only in 

everyday living, but also in the teaching-learning process. Adaptation and differentiation might 

help to reduce barriers which create disabling conditions more severe. Thus, students with visual 

impairments need more adapted and differentiated contents, implementations, assessment and 

environments (Sapp, & Hatlen, 2010). Science and mathematics learning relatively requires visual 

perception and practical responses, which may be lacking among students with visual impairments, 

thereby creating unique challenges in understanding abstract concepts, spatial relationships, and 

hands-on experimentation (Brand & Dalton, 2012). In the classroom, some curricular as well as 

environmental adaptations and modifications are suggested to manage as the teaching strategies 

(Brand & Dalton, 2012). These considerations are as below:  
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Curricular Adaptations and Differentiations 

One of the core components of the curriculum development is the content selection and 

arrangement. When we consider addressing learning needs of children with VI, there should be 

wide space for the varieties of contents and its diverse forms (Brand & Dalton, 2012). For the 

Students with VI, this content should be presented in diverse and accessible formats (Loh et al., 

2024). This sort of curriculum adaptation and differentiation suggests curriculum developers and 

policy makers to adopt materials into textbooks in Braille or large print, using audio books, or 

utilizing digital resources that can be accessed with screen readers. In addition, materials that are 

concrete forms or real objects may help students with VI to conceptualize the real form or sense 

of the materials. Guided by the UDL principle of multiple means of representation, curriculum 

developers and policymakers should ensure content is accessible through Braille, large print, audio 

books, or screen-reader-compatible digital formats. A piece of text from a mathematics resource 

book is coined here as, "… an effective teacher was able to create a lot of situations to explain this 

concept to the child. The cells of the Braille slate can be used to explain this idea; the Geo-board 

can be used, the seating positions of the children in the class itself can be used to explain this, 

tactile graph sheets can be used, and so on" (Smith, 2007). 

Instructional Approach and Method  

Students with visual impairments (VI) often struggle with conventional teaching methods, 

as these methods do not adequately address their specific needs. Therefore, teachers must adopt or 

modify instructional approaches to ensure meaningful access to learning (Lamichhane, 2017). It is 

that teachers need to consider some specific instructional approaches which may enhance learning. 

The approaches can be presented as individualization, concreteness, unified instructions, 

additional stimulation and self-activity (Lowenfeld, 1981).  

Individualization refers to the adaptation of instructional approaches in such a way that 

learning should be individualized and based on their individual differences. It highlights that 

instructional planning and delivery must consider an individual's condition of visual impairment, 

such as causes, onset, severity and eye care. Next, concreteness emphasizes instructional 

approaches to be more realistic to the objects and concepts of the surroundings. This strategy may 

seek combined sensation to the stimulus that also help them to gauze the spatial characteristics of 

the objects. Similarly, another aspect to be addressed before and during instructional delivery is 

unified instructions. It refers to the combined sensations used in classroom instruction to capture 
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the environmental stimulus tailored by a teacher. It emphasizes the need of varied impressions that 

can be gained by multiple gateways of perceptual procession such as hearing (auditory), touch 

(tactile), smelling (olfactory), feeling, air currents, temperature changes etc.  

When a teacher uses this strategy to use unifying instruction by manipulating other 

gateways of information processing become meaningful experiences to the students with VI. The 

strategy of additional stimulation is also one that can help students with VI enhancing access to 

learning. This strategy aims to promote proactive activities in instructional delivery which may be 

used by presenting additional materials or increase the intensity of stimulations such as high-

contrast images, large sizes, additional materials or changing their forms, auditory or tactile cues, 

technological modifications, altering the materials for same instructional purpose etc. Lastly, the 

strategy of self-activity encourages students with visual impairment for active participation in 

learning. It promotes independent learning allowing them to explore and make experiments as well 

as taking their own decisions to the contents and materials. 

Learning Assessment 

Educators have a vital responsibility to assess all students, including those with special 

needs, through fair, flexible, and inclusive methods that enable every learner to demonstrate their 

knowledge, skills, and understanding (Carless, 2015; Hockings, 2010). Students with visual 

impairment fall into the same disability (visual impairment), but appear with different 

characteristics and severity. It is because of this; visual impairment basically includes the students 

with both low vision and total vision loss or blindness. Thus, there are needs to address different 

learning needs prevailing importance of differently designed instruction and assessment forms or 

models (Wardhani, 2023). As the children with visual impairment have diverse learning needs. 

Thus, they should be provided with a range of opportunities to express their learning experiences 

and skills through multiple means (Waterfield & West, 2005). Conventional, one-size-fits-all 

assessments may not effectively capture the learning outcomes of students with VI. Instead, more 

flexible, individualized, and multi-modal assessment strategies are recommended (Adzanku et al., 

2021). 

These approaches focus not only on assessing what students know at the end of a term, but 

also on how they learn, apply, and progress over time. Flexible and inclusive approaches of 

learning assessment always demand diverse models and methods that can be considered as 

combined strategies as per the nature of the subject, assessment, and its purpose. Various 
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assessment approaches that can be utilized to evaluate the learning performance of visually 

impaired (VI) students like performance-based assessment, ecological assessment, rating scales, 

portfolio assessment, work sample analysis, observation, task analysis, and teacher-made tests 

(oral or written). 

These strategies can be used as per the individual student's performance, efficiency and 

availability. However, combined or multiple strategies are widely advocated while planning and 

implementation of learning assessment of students with VI. These strategies insist to employ 

assessment as learning rather than just semester end traditional evaluation (assessment of learning). 

Support Services with Assistive Technology 

Students with VI could be highly benefited through Assistive Technologies (ATs) and 

devices that enhance access to the learning of mathematics and science contents (Mulloy et al., 

2014). The ATs and devices which might be relevant, accessible, applicable, affordable and 

available for both students with VI as well as teachers as well (Muradyan, 2023). There are some 

specific ATs and devices which are helpful to enhance access to learning mathematics and science 

contents (Smith & Smothers, 2012; Grasse et al., 2016; Kelly, 2018; Monteiro et al., 2019). 

Table 1 Assistive Technologies and Devices 

Main ATs and 

devices 

Functions 

Auditory & 

audio-based Tools 

● Talking lab equipment: talking thermometers, scales, calculators 

● Audio descriptions of experiments: real-time narration by teachers or 

AI 

● Screen readers: NVDA1, JAWS for digital contents 

● Science podcasts & audiobooks: Accessible science textbooks 

Tactile & 3D 

Models 

● 3D printed models: molecules, plants, plant/animal anatomy 

● Raised-line drawings & tactile diagrams: swell paper diagrams of 

cells, human anatomy 

● Tactile globes & maps for geography/astronomy 

● Braille-labeled science kits: Chemistry elements in Braille 

Accessible 

Science Software 

& Apps 

 

● Daisy Consortium’s STEM books: Accessible science textbooks 

● MathTrax: Graphs & equations converted to audio/tactile formats 

● SciAccess Initiative tools for astronomy & physics 

Digital & Smart 

Assistive 

Technologies 

 

● Screen magnification software: ZoomText, Magnifier for low vision 

● Graph & data sonification tools: Converts graphs into sound patterns 

● Braille displays & notetakers: Refreshable Braille for digital content 

● AI-powered apps: Seeing AI for reading lab instructions 

 
1NVDA (NonVisual Desktop Access) and JAWS (Job Access With Speech) 
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Multisensory 

Learning 

Approaches 

 

● Scent-based learning: Using smells to identify chemicals in biology 

● Vibrating devices, for physics experiments on sound waves). 

● Kinesthetic models: Magnetic atom kits for chemistry 

Adaptive Lab 

Equipment 

 

● Tactile marking kits: High-contrast labels, bump dots for lab tools). 

● Talking microscopes with audio output for magnification 

● Adaptive measuring tools: Talking rulers, beakers with tactile 

markings 

● Safe, tactile-friendly lab setups: Non-glass alternatives, heat-resistant 

tools 

Table1presents some important assistive technologies (ATs) and devices along with their 

functions. Teachers should be aware of the availability of these ATs and devices, as they can 

effectively increase science and mathematics learning.  

It is important that teachers should make informed and thoughtful decisions when selecting 

and using ATs and devices. They should also consider their own capacity to handle these tools as 

well as the relevance and appropriateness of the technologies within the specific educational 

context of Nepal. Similarly, the cost and affordability of the ATs and devices must also be carefully 

considered, as the financial constraints of schools can limit their ability to procure such resources 

Principles of enhancing participation (5As principles). 

Based on the findings of different studies, key considerations such as availability, 

accessibility, affordability, acceptability, and accountability as the 5As principles are 

recommended to the stakeholders for improving the accessibility and delivery of services for 

people with disabilities including students with visual impairments. These could be related and 

implemented in this study to identify the level of accessibility, effectiveness and way forward 

regarding mathematics and science learning of children with VI as presented below:  

 Availability: Education and other supportive services provided by state or local agencies 

either in services, goods or products must be available in sufficient quantity, and these must 

also be of good quality. 

 Accessibility: A non-discriminatory approach; accessibility of the physical environment 

(To include buildings, classroom and learning tools and materials); services being within 

learning needs of students with VI. 

 Affordability (economic accessibility): Affordable services for all should be assured 

including learning opportunities, support services, assistive devices/technologies on the 

principle of equity. 
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 Acceptability: All the education, learning and other supportive services must be culturally 

appropriate, respectful of different values, needs and interests within communities. 

Sensitive to issues of confidentiality, gender and life-cycle requirements are needed to 

address. 

 Accountability: Instructional plans, programs, and services targeted at students with VI 

should be designed and implemented to address their genuine needs and interests. 

Policymakers need to consult and involve service users at all stages actively, and those who 

have responsibility must ensure a full range of delivery to the students with VI.  

Literature Landscape of South Asia and Beyond 

The research team has carried out desk review of overall literatures of supporting science 

and mathematics learning for children with disability through reviewing the literature context of 

South Asia and beyond, including policy provisions, access to learning resources, curriculum 

adaptation, teaching-learning strategies, access to assistive technology, and inclusive assessment 

systems and practices as presented in Table 2. 
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Table 2: Thematic Review Matrix of Learning Science and Mathematics for students with VI 

 Theme  Study and Analysis 

Country Policy and 

Practices Accessibility 

Curriculum & 

Instructional 

Design  

Support 

Services with 

AT 

Achievement 

Assessment  

Gaps/ 

Inconsistencies  

Nepal 

Strong policy base 

(Constitution 2015, 

Disability Rights 

Act 2017, NCF 

2019, SESP 2022–

2032); poor 

implementation; 

inclusive vision 

undermined by 

resource gaps and 

teacher capacity 

Severe shortage 

of accessible 

STEM 

materials 

(Braille, tactile, 

auditory); poor 

infrastructure; 

rural-urban 

divide in access 

NCF advocates 

UDL and 

differentiated 

instruction; limited 

classroom 

implementation; 

lack of 

tactile/audio tools 

for abstract SM 

concepts; rigid 

classroom 

practices persist 

AT supported 

in policy but 

limited in 

practice; lack 

of tools (e.g., 

Braille math 

devices, screen 

readers); weak 

training & 

coordination 

Inclusive, 

competency-based 

evaluation 

promoted; rarely 

implemented in 

science/math; no 

alternative 

assessments 

(Braille/oral); lacks 

data tracking 

system 

- Identify learning 

problems and 

challenges 

experienced by 

students with VI 

- Analyze the 

instructional 

facilitations applied 

in teaching science 

and math 

- accessibility to 

resource materials, 

and assessment 

practices 

India 

Strong policies 

(RPwD Act, NEP 

2020); poor 

implementation; 

science/math often 

excluded in special 

schools 

Severe shortage 

of accessible 

resources 

(Braille, 

tactile); rural 

areas most 

affected; 

Swayam Prabha 

lacks 

accessibility 

Rigid curriculum; 

limited 

tactile/auditory 

adaptation; lack of 

teacher training 

Some use of 

Braille, talking 

calculators, 

Arduino tools; 

uneven 

availability; 

NGO support 

critical 

Inconsistent 

accommodations; 

no standard 

framework; 

assessments 

prioritize 

memorization; lack 

of IEP-aligned 

assessments 

 

 

 

 

 

 

 

 

Australia Strong policies 

(Disability Act, 

Standards); 

variable 

Available 

Braille, tactile 

tools; uneven 

distribution; 

UDL promoted but 

not uniformly 

practiced; reliance 

Use of 

notetakers, 

screen readers, 

tactile 

Accommodations 

like Braille/oral 

used; UDL partially 

adopted; high-
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implementation; 

teachers 

unprepared 

rural areas 

underserved 

on visuals; need 

for more training 

software; 

access varies; 

lack of trained 

staff 

stakes exams still 

visually biased 

 

USA 

Strong legal 

framework (IDEA, 

Section 504); gaps 

in training, 

accessibility in 

STEM curriculum 

APH and 

NIMAS support 

access; delays 

in accessible 

materials; 

underfunded 

districts 

struggle 

UDL and tools like 

AnimalWatch VI, 

Talking LabQuest 

used; general 

teachers lack 

training 

Braille 

displays, 3D 

models, screen 

readers 

available; 

teacher training 

inadequate 

Mandated 

accommodations 

exist; adaptive tools 

(e.g., 

AnimalWatch); 

IEP-alignment 

weak; standard tests 

lack conceptual 

flexibility 

 

 

 

 

 

 

 

South 

Korea Policies support 

inclusion (Special 

Ed Act, Five-Year 

Plan); 

implementation 

struggles due to 

pressure, untrained 

teachers 

Limited 

tactile/Braille 

STEM 

materials; 

digital content 

lacks 

accessibility; 

resource 

libraries not 

well distributed 

Standardized 

curriculum; poor 

UDL use; weak 

collaboration 

between general 

and special 

educators 

Screen readers, 

Braille displays 

used; cost, 

infrastructure 

gaps, and 

limited training 

hinder impact 

Rigid exams; little 

alignment with 

IEPs; tactile/oral 

formats used in 

special schools 

only; mainstream 

lacks inclusive tools 

 



15 
  

Nepal 

In Nepal, there is a strong legal and policy framework to facilitate inclusive education for 

children with disabilities. As grounded on the legal and policy related documents such as the 

Constitution (2015), Disability Rights Acts (2017), National Education Policy (2019), Free and 

Compulsory Education Act (2018), School Education Sector Plan (2022-2032) mandate free, 

equitable, non-discriminatory and accessible education for children with disabilities (Adhikari, 

2019; Human Rights Watch, 2018; Lamichhane, 2013). However, most of the literature reveals 

disparities between these initiatives and classroom practices. Most of the schools, particularly in 

rural settings, do not have the disability friendly infrastructure and learning materials for effective 

learning. Literature also discloses teachers' feeling incompetency to facilitate visually impaired 

students effectively, especially in the areas of science and mathematics. 

In terms of accessibility of learning resource materials, literature shows the problems faced 

by students with disability. Despite the National Curriculum Framework (2019) advocating 

flexibility of curriculum and differentiated instruction, particularly students with VI do not usually 

have access to appropriate materials such as tactile learning materials and audio resources. This 

severely hampers their engagement, especially in STEM areas where conceptual ideas require 

adapted learning materials.  

The NCF (2019) encourages universal design for learning, multi-modal teaching, and 

differentiated instruction, but evidence-based strategies for implementing these strategies within 

the classroom are still in development. Mostly visually impaired learners frequently miss out on 

opportunities for tactile and sensory-based learning necessary to develop scientific and 

mathematical ideas. The School Education Sector Plan (2022–2032) proposes making schools 

inclusive, but provides limited guidelines on altering curriculum content or training teachers to 

utilize inclusive pedagogy. 

Although some policy guidelines encourage the use of assistive devices, there is no more 

guidance on how to integrate tools like Braille math software, tactile models, or screen readers into 

classroom practice. Although Nepal has endorsed international protocol like the UN-CRPD (2006) 

and SDG-4 (2018) yet translating this commitment into action, particularly with regard to teaching 

science and mathematics to children who are visually impaired, is not extensive. To move from 

policy to practice, improvement of resource allocation, teachers' capacity, and incorporating 

assistive technology seems to be key to have inclusive education to Nepal. 
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India 

India has introduced several Acts and policies such as the Rights of Persons with 

Disabilities Act (2016) and the National Education Policy (2020), to ensure inclusive education 

for children with disability. However, the gap in policy and practice persist particularly in teaching 

learning science and mathematics for students with VI. These learners have rare access to 

mainstream education due to lack of teacher training and learning resource materials (Kumar 

&Sharma, 2023). In terms of access to content of science and math curriculum and learning 

materials literature highlight that student with VI seem to be facing problems. The researchers 

show that rural areas are particularly affected by the intermittent availability of tactile science and 

mathematics learning materials (Jha, 2023; Sharma & Deshpande, 2022). 

The literature exposes that student with VI are seen to be struggling with access to most of 

visual based contents of science and math curriculum design and instructional approaches in terms 

of provision and delivery of learning science and math supportive services with assistive 

technologies such as talking calculators, screen readers, and low-cost audio-supported 

experimental devices, have made some progress. But access to these technologies is not equitable 

for learners with disability (Ghai, 2022; Senjam et al., 2022). Similarly with reference to 

inclusivity of learning achievement assessment of students with VI, the availability of tactile 

papers and provision of oral tests but often seems to be aligning conceptual knowledge in the 

subjects of science and math (Mishra & Sharma, 2023; NCERT, 2022). 

Australia 

Inclusive education systems and practices in Australia are seen to be grounded on strong 

legislations and policies including the Disability Discrimination Act (1992) and the Disability 

Standards for Education (2005). Despite these policy provisions, the practice in implementing 

inclusive practices of the support services in science and mathematics learning for students with 

VI, seems to be inconsistent across Australian territories. The majority of teachers report 

inconsistency in professional development training mainly in the STEM areas. This emphasizes 

the need for strong professional development as well as providing specialized resources to 

facilitate inclusive teaching (Amato et al., 2022; Miyauchi & Paul, 2020). 

Australian curriculum planning prioritizes designs such as Universal Design for Learning 

(UDL) intended to provide inclusivity. However, the applied use of differentiated instruction 

approaches varies as per needs of learners.as there is effective use of tactile models, audio 
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descriptions, and collaboration pedagogy by teachers, (Miyauchi & Paul, 2020; Southcott & Opie, 

2016). Students with VI have access to assistive technology like Braille notetakers, screen readers, 

tactile graphics software, and refreshable Braille displays to support science and mathematics 

learning. In Australia the practice of learning assessment for visually impaired students is meant 

to follow inclusive principles by utilizing methods like Braille papers, oral exams, and tactile 

graphics (Amato et al., 2022). 

USA 

In the United States, the Individuals with Disabilities Education Act (IDEA, 2004) and 

Section 504 of the Rehabilitation Act (1990), that guarantees Free Appropriate Public Education 

(FAPE) and require Individualized Education Plans (IEPs) for students with disability. The 

majority of the contents of science and mathematics curricula are equipped with guidelines of 

pedagogical differentiation and support services. 

Efforts like the National Instructional Materials Accessibility Standard (NIMAS, 2004) 

and products by the American Printing House for the Blind (APH) have opened up access to 

learning materials. The literature of science and math curriculum in USA reveals the spirit of 

Universal Design for Learning (UDL) and accessibility to assistive technologies such as 3D tactile 

models, screen readers, and Braille displays. IDEA provisions accommodation and flexibility in 

learning assessment system and practices with Braille, audio, oral and time extensions. 

South Korea 

South Korea has developed an effective special and inclusive education system and 

practice for teaching learning students with disabilities. The major policy is the Special Education 

Promotion Act (amended 2007) and 1997–2001). The first five-year plan for inclusive education 

was initiated and focused to facilitate learning of students with disabilities in regular schools. 

Likewise, the literature reveals that although such frameworks are useful for students with VI, 

inclusion of students with intellectual disability remains in its early stages, with few systematic 

measures toward facilitating their full participation in science and mathematics learning (Cho & 

Kim, 2021; Kim &Lee, 2020). Despite strong policies, there are problems because of academic 

pressure and sociocultural attitudes. 

There are good practices of VI-friendly learning materials resources like tactile, auditory, 

and digital access to libraries in science and mathematics learning mainstream environments. 

Further, the use of assistive technologies such as screen readers, Braille displays, and tactile 
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models, seems to be very effective in the practices of science and mathematics learning. 

Additionally, learning assessment policies for VI students are still contingent (Choi & Kim, 2021; 

Song & Lee, 2022). 
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CHAPTER: THREE 

METHODOLOGY 

Study Design 

This study adopts a mixed-methods research design, integrating both qualitative and 

quantitative approaches to provide a comprehensive understanding of the research problem. The 

qualitative data were collected through focus group discussions (FGDs) and in-depth interviews, 

capturing nuanced insights from participants’ lived experiences and perspectives. Simultaneously, 

quantitative data were obtained through surveys, allowing for validation and triangulation of the 

qualitative findings. This methodological combination reflects the core rationale of mixed-

methods research—drawing on the strengths of both paradigms to enrich the overall analysis. As 

Kim et al. (2017) suggest, such a design is particularly effective for addressing contextual and 

descriptive questions (what, when, where, and how), rather than solely focusing on causal 

relationships. It enables a more flexible and naturalistic inquiry, aligning well with complex social 

phenomena. While the study leans toward a qualitative orientation, the inclusion of quantitative 

data serves to substantiate and support key interpretations and arguments. Primary data forms the 

foundation for the analysis, yet the review of relevant national and international documents adds 

depth and broader perspective, enhancing the contextual relevancy and credibility of the findings. 

Selection of the Study Site 

The study was conducted across all seven provinces of Nepal as Sudurpaschim, Karnali, 

Gandaki, Lumbini, Madhesh, Bagmati, and Koshi representing the three ecological belts: 

Mountain, Hill, and Tarai. In total, 20 districts and 23 schools were included in the study with the 

consultation of CDC (see Annex XIII). List of schools were collected from the CEHRD. 

Additionally, the sampling also ensured the representation of three types of schools as models from 

special schools, integrated and schools adopting resource class strategy (See details in Annex 

XIII).  

Selection of Participants 

To achieve the objective of this study, the participants were represented from multiple 

sources reflecting professionals, experts, practitioners as well as service recipients and providers 

were expected to provide relevant, rich and practical information. Purposive sampling method was 

applied to select the participants for the purpose of collecting VI students related information. 

Headteachers, subject teachers (mathematics and science), SMC member, parents, students with 
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visual impairments, and policy stakeholders as officials of Curriculum Development Center (CDC) 

and National Examination Board (NEB), Location education officer (LEO), and representatives 

from School Management Committee (SMC) were key primary data source stakeholders for the 

research. Details of participants involved in this study are presented in Annex XIV.  

Sample size 

The study tries to ensure representation of all selected schools, hence 21 headteachers, 14 

subject teachers (7 mathematics and 7 science), 7 SMC member, 7 Local Education Officers 

(LEO), 7 parents, 76 students for survey as well as 24 for FGD (Each FGD consists 4-6 students) 

with visual impairments, and 5 policy stakeholders (Officials of CDC, NEB, and CEHRD) were 

actual sample of the research for primary data. The further details of the participants are presented 

in Annex XIII. 

Tools for Data Collection 

The research team developed different research tools such as KII, interview, and FGD 

guidelines for collecting qualitative data whereas the survey tool was developed for quantitative 

information. The developed tools were disseminated in CDC twice and their feedbacks were 

incorporated before its finalization for the validation process. After the finalization of tools, it was 

translated into Nepali language. In total, four KII guidelines (for CDC, CEHRD, NEB, and head 

teachers), two interview guidelines for subject teachers (Math and Science), three interview 

guidelines stakeholders (For parents, SMC, and LEO), one FGD guideline for students, and one 

survey tool were developed. All research tools except survey were qualitative in nature whereas 

the survey tool consists of five-point rating scale types of items measured from strongly disagree 

to strongly agree. The details of the tools are explored as follows: 

Key Informant Interview (KII): The guideline was developed and implemented for the purpose 

of exploring relevant data. It materialized key themes into a tool employed among diverse 

participants such as headteachers (HT), Local Education Officers (LEO) at Municipality and Rural 

Municipality level, Curriculum Development Center (CDC) and National Examination Board 

(NEB) officials and subject experts. The KII was developed in such a way that focused on 

information regarding key issues and concerns of cognitive and conceptual challenges, tactile and 

assistive learning tools, pedagogical approaches, assessment methods, technological availability 

and application, etc. 
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Additional interview guidelines were developed for specific stakeholders to deepen the 

understanding of systemic and practical issues:  

 Parent Interview Guideline aimed to capture parents’ perspectives on their children’s 

problems and resilience in learning mathematics and science, including the use of assistive 

tools, school support, and expectations from educational institutions and local governments 

[Annex VII]. 

 School Management Committee (SMC) Interview Guideline focused on gathering the 

SMC's viewpoints regarding the challenges students with VI face in accessing mathematics 

and science content at the school level [Annex IX]. 

 Local Education Officer (LEO) Interview Guideline was developed to understand policy-

level actions, ground-level challenges, and existing initiatives related to curriculum 

implementation and learning assessment in mathematics and science for students with VI 

[Annex X]. 

In-depth Interview: An In-depth Interview (IDI) Guideline was developed that was later 

employed among the mathematics and science subject teachers. It covers major themes identified 

as the key areas of the study such as students' interest and participation in mathematical and science 

learning, concern of accessibility, instructional design and curriculum and learning assessment. 

Also, support services including ATs were included in the IDI while these key themes were 

expanded in the lines of accessibility, challenges, and measures to improve participation and better 

achievement [Annex V-VI]. 

Focus Group Discussion: A FGD Guideline was constructed which was later employed among 

students with VI. Relevant information and data were collected using FGD from students that 

mainly included questions related to the status of accessibility in mathematics and science learning, 

challenges and expected measures to improve classroom instructions. It covers in-depth specific 

contents relevant to the practice, problems and challenges of achievement assessment on 

mathematics and Science subjects for students with VI [Annex VII]. 

Survey questionnaire: A survey questionnaire was developed to examine the perception of the 

students with visual impairments regarding mathematical and science learning problems and 

challenges. It was used to gather information about the specific condition/situation from the 

students with VI engaging in the selected school for this study. The questionnaire includes items 

relevant to the learning status, challenges, as well as assistive tools and support mechanism 
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including expected reforms regarding mathematics and science learning and was presented in 5-

points Likert-items. Items for both mathematical and science subject matters were selected based 

on key themes identified by desk review, however these are presented as the Likert items in 

analysis. The questionnaire was presented in two sections based on the particular objectives and 

expected outcomes of the study. The first section of the questionnaire includes items related to 

mathematical situations, problems and challenges. It consists of 17 items including 2 negative 

statements (i.e., items 7 and 10). The next section of the questionnaire was related to science 

learning accommodated by appropriate measures to resolve the situation, problems and potential 

challenges that consists of two negative statements (i.e., item 7 and 27) out of 15 items under this 

section [Annex XI]. 

Document review: Secondary data, both published and unpublished, help to gather some 

important information which yields on developing study design, structure findings and draw 

conclusions. This study developed a document review guideline that helped researchers to make a 

rigorous review of available documents; review of CDC's documents and relevant documents 

available from MoEST and CEHRD including theoretical and empirical articles. Similarly, 

published research articles were reviewed to theorize the study, its findings and recommended 

implications. The guidelines largely focused on synthetizing information regarding the key issues 

and concerns of cognitive and conceptual challenges, and assistive learning tools (ATs) also 

includes technological availability and application, pedagogical approaches, assessment methods, 

challenges and policy reformations relevant to the learning mathematics and science for students 

with visual impairments. Major national and international policy provision related documents were 

reviewed in terms of thematic areas including policy and practice, accessibility, curriculum and 

instructional design, accessibility, support services and learning achievement assessment as per 

the table presented below [Annex XII]. 

Data Collection Procedure 

Both qualitative and quantitative data were collected by face-to-face mode. A one-day 

orientation workshop was conducted for field researchers, focusing on data collection techniques 

and proper use of research tools. All data were collected in person by the field researchers at 

designated locations, including sample schools and various wings of the Ministry of Education, 

Science and Technology. Informed consent was obtained from all participants by researchers, both 

orally and written form, prior to data collection. 
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Data Analysis 

Policy documents like The Constitution of Nepal (2015), Disability Rights Act (2017), 

Free and Compulsory Education Act (2018), National Education Policy (2019), National 

Curriculum Framework (NCF) 2019, School Education Sector Plan (2022–2032) as well as other 

related documents were reviewed to address the research questions. The quantitative data was 

analyzed by using mean and standard deviation. The qualitative data were transcribed and 

translated in English language before result analysis. The translated data was thematized based on 

the themes of objectives and research questions. The results of the qualitative and quantitative data 

were analyzed by a triangulation method for cross validation of the results. The codes used in the 

qualitative data analysis process to indicate participants are presented in Annex XV. Further details 

of the data analysis are presented in Annex... (Data analysis matrix). 

Methodological Procedure 

A concise methodological procedure was followed during planning, implementation and 

reporting phases to accomplish entire activities of the research project. The study team carried out 

the study in a commonly recommended structure as it started from collection and review of 

relevant documents to final deliberation. In particular, the activities of the project started from desk 

review for documents analysis (document review), consultation with stakeholders, field visit and 

collection of relevant data, data analysis workshop and analysis, preparing report, dissemination 

supported by continuous supervision, monitoring and controlling. The flowchart illustrates the 

major steps/tasks to be undertaken to accomplish this research. The details of the research process 

is presented in Figure 2. 
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Figure 2: Methodological Steps of the Study 

Trustworthiness of the Study 

The research focused on the qualitative information tools' trustworthiness maintaining truth 

value, applicability, consistency, and neutrality (Creswell, 2014; Levitt et al., 2018; Maykut & 

Morehouse, 1994). The researcher used a triangulation approach to analyze data and interpret 

obtained from different data sources. Under this strategy, information and findings were compared 

with key highlights of the interviews, FGDs', and findings obtained from surveys. Thus, source 

triangulation was highly valued and perceived as the reliable tool implemented in this study. This 

strategy enabled researchers to conclude that the reliability of their findings was well-supported 

by the participants' voices and the phenomena observed. The table below presents the different 

sources and transcription files which can be assessed for further interest, extraction and extension. 

Ethical Protocols 

The researchers were conscious of ethical guidelines and considerations while conducting 

research. Following the ethical norms and maintaining confidentiality throughout the study was 

one major concern. Researchers were abiding by the basic ethical principles of research such as 

informed consent, autonomy of the participant, no-harm, and fair presentation of empirical data. 



25 
  

Limitations 

The sample schools were selected with the consent of the CDC office from the list of 

schools obtained from the CEHRD, however some selected schools do not have the program 

associated with VI students hence those schools were replaced by other schools. The study has 

several methodological limitations like almost all information was collected by interview and KII 

whereas the survey was conducted among a limited number of students of class nine and ten hence 

the results of this study will not generalize in the entire country context. Similarly, the study is 

limited to the VI students focusing on mathematics and science subjects hence further research is 

needed in the context of other subjects and other types of disabled learners. Furthermore, self-

reported perceptions and stakeholders’ reflections were reported in this research hence further 

research should focus on real practice by some experiment and in-depth observation of the 

activities associated with the reported contentment in this research.  
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CHAPTER: FOUR 

RESULTS 

This chapter presents the findings of the study on the key areas that impact on the education 

of students with VI in learning, learning facilitation and assessment practices in science and 

mathematics subjects. The result of the study first highlights a brief recap of cases of field 

reflection, and then examines field data related to interest, expectations and achievement of 

visually impaired learners, education policy provisions designed and implemented to support their 

rights of learning in an inclusive setting. The specific learning problems faced by these learners, 

followed by learning facilitation practices applied in teaching and the challenges related with 

current practice of learning assessment are also analyzed to highlight existing gaps in policy and 

practices. Finally, the study has explored some prerequisites and strategies required to address the 

problems and challenges related to learning, learning facilitation, and assessment to promote 

equitable and effective education in science and mathematics subjects. 

Cases of Field Reflection 

The field experience of this study remained very insightful as the data collection was firstly 

scheduled from 5 Jestha 2082 to 11 Jestha 2082, however due to heavy rainfall and challenging 

field conditions, the work extended by an additional week, particularly in the remote areas. A 

recurring voice across the majority of visited schools was heard as the lack of teacher preparedness 

and shortage of VI-friendly teaching-learning materials as per needs of students. The field study 

has also revealed several promising yet inconsistent practices aimed at facilitating students with 

VI in learning science and mathematics 

Box 1: Case of positive impact of adapting constructive facilitation 

Aryan from Jhapa district is a student with visual impairment studying in a secondary school. 

The school runs a resource class that also includes students with visual impairment. He always 

used to feel it was very difficult to learn various subject matters included in mathematics and 

science. Lessons and experimental tasks on making pictures, graphs, light and gas in 

mathematics and science more difficult were more difficult including remembering and 

equations, using formulas, writing them in braille format. Due to this, he used to stay passively 

in the class and used to understand these subjects are beyond his condition. But his family 

decided to transfer him to another special school in Morang district where he felt a different 

and motivating environment. He found that there was an integrated teaching method in learning 
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mathematics and science. Since science, technology, engineering and mathematics were taught 

together (i.e., STEM approach), it led to a positive change in both his perception and learning. 

The school's provision and use of various tactile, sound-producing materials like talking 

thermometer, 3D models, and locally developed geometry tactile materials made it easier to 

understand and solve abstract mathematics and science problems. He felt that unless the school 

created a facilitating and appropriate learning environment, it would be very difficult for 

students with visual impairments to learn mathematics and science subjects. 

Box 2: Case of rigid assessment system and its effect 

Kamal Krishna is a bright student studying in grade 9 at a school with a resource class for 

visually impaired students. He gets excellent results in all his subjects, obtains A+ in each 

subject. However, his scores are low in mathematics. Although he knows almost all the 

subjects in mathematics, sometimes he does not get the results he should have when taking the 

exam in Braille or sometimes through an assistant writer. This is affecting his overall 

performance. Even though he gets A+ in other subjects, his GPA is still below 3.90 because 

of mathematics. He feels that if he gets the opportunity to take oral exams, evaluate through 

class performance or project work, he would get A+ in mathematics too. 

The two cases mentioned above indicate that visual impairment doesn't inherently limit 

learning science and mathematics learning. As the Sensory Integration and Processing theory by 

Ayres (1972) highlights, transforming an inactive learner into an active or engaged one requires 

appropriate support particularly for understanding abstract concepts in science and mathematics. 

These cases exposed that there is a need for effective learning facilitation in Science and 

Mathematics education for visually impaired students who require three interconnected 

components to be aligned: adaptive learning environments, specialized facilitation materials and 

flexible assessment practice. 

Education Policy Provisions in Learning Science and Mathematics 

Most of our existing core policies and legal documents such as Constitution of Nepal 

(2015), Disability Rights Act (2017), National Curriculum Framework (2019), National Education 

Policy (2019) and the School Education Sector Plan (SESP 2022–2032) outline a general 

framework for inclusive and accessible and equal educational opportunities for all including 

children with disabilities. However, there is a lack of disability-specific support provisions in 

policy particularly for students with VI in learning science and mathematics education. These 
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policies also do not clearly ensure unique learning needs of visually impaired learners. Most 

noticeably, the National Curriculum Framework (2019) broadly promotes inclusive education, but 

it lacks disability specific guidelines for teaching science and mathematics learning. Thus, 

participants' concerns about inconsistencies in the curriculum have led to problems and challenges, 

primarily due to the lack of subject-specific accommodations and poor coordination in support 

mechanisms, as reflected in the following points: 

Furthermore, in terms of policy provisions of science and mathematics curriculum head 

teacher in KII, Kathmandu shared that some of the contents such as root, square root, or 

double/triple root of mathematics in the curriculum are complex for students. This needs to be 

adjusted or modified as per the need. If students are not interested in a certain field or cannot 

pursue it, there should be room to focus on subjects useful in life. Schools or local governments 

should be empowered to make such decisions. So, there is a need for curriculum reform 

Similarly, science subject teacher of Sindhupalchok district in IDI noted that stakeholders 

particularly students, resource class teacher and parents are not involved in curriculum 

development process. The experience and knowledge of these stakeholders regarding teaching 

learning difficulties in science and mathematics are of great importance. Therefore, present 

curriculum must be linked to the needs and capacities of visually impaired learners. 

Head teacher in KII in Kailali district shared that curriculum design lacks flexibility and 

adaptation strategies focusing on visually impaired learners, not even a single word. If this is the 

reality, it indicates a great failure in the curriculum development. The only thing that comes from 

the top is Braille books. The curriculum must identify and include the learning needs of these 

students. It should clearly mention what and how to adapt. Teacher guidelines for mathematics 

and science must include specific instructions. 

A mathematics teacher during IDI in 

Koshi province shared that whatever the 

policy document says, there is an urgent 

need for reviewing our math curriculum 

as per needs of learners with VI. He 

further pointed the major reconsiderations 

to be taken in our existing curricula of 

math in the following way:   
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Moreover, the CDC expert in the KII expressed that, to the best of their knowledge, the 

key issue in curriculum policy is how well teachers integrate content, pedagogy, and technology. 

This alignment is often weak. In a country like ours, where systemic limitations exist, inclusive 

instructional strategies must be prioritized to address the learning needs of students with visual 

impairments. 

Hence the above-mentioned results of the study regarding curriculum design and practice 

in teaching and learning science and mathematics revealed that the current curriculum content 

requires revision to address the learning needs of the students with VI. The complexity and 

inaccessibility of certain contents such as roots and abstract scientific concepts, underscore the 

need for more relevant and adaptable curriculum structures. Moreover, the exclusion of key 

stakeholders particularly students with VI, teachers and parents from the curriculum development 

process has contributed to limitations to curriculum. Similarly integrating subject-specific 

accommodations into teachers’ guidelines for science and math, along with ensuring active 

participation of resource class teachers and learners themselves in curriculum design appears to be 

a critical step toward making science and math education more inclusive and equitable for learners 

with VI. 

Results of Qualitative Study 

Learning Interest, Expectations and Problems in Science and Mathematics 

Students with visual impairments largely depend on multi-modality and pathways to 

learning of visual contents. As visual information is required to be transformed into accessible 

forms by supporting verbal explanations, audio materials, tactile as well as other extensive use of 

assistive technologies for learning visual contents of science and math subjects. In this regard, the 

study has first explored learning interest, expectations and achievement of students with VI and 

then the problems and challenges experienced by them in learning. 

Learning Interest, Expectation and Achievement 

Generally, people may perceive students with visual impairments do not keep interest in 

learning science and mathematics subjects. This perception is more common since students with 

VI have limitations in visual processing and sensations. Some lessons are more interesting, but not 

all are equally similar in science even for general students too. Exploring the interests, expectations 

and achievement status of students with VI in learning science and mathematics was realized as 

the most important aspects for this study. Understanding learners' motivation, subject preferences 
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and their perceived problems and challenges matter a lot for addressing the issues. Thus, the results 

of study sought to identify learning interests, expectations and achievement that are likely to 

promote inclusive teaching strategies, accessible content, and supportive educational 

environments for their academic needs. In this regard, most subject teachers expressed that student 

with VI show moderate interest in learning both science and mathematical contents. A teacher 

respondent shared those theoretical parts of Science and Mathematics are easier to the students 

with blind and low vision, however practical or lab related activities are difficult for them. As a 

science teacher in IDI- Kaski district shared: 

 

"For all people, some contents or topics of science are interesting while some 

are not. In particular, students with blind are reluctant to show their keen 

interest in learning numerical parts. However, this sort of concern is 

relatively easy for students with low vision". 

 

Most of the respondents in this study agreed that students with VI are not distinct in keeping 

interest in learning science and math; they have interest as general students. However, their 

interests depend on the nature of contents.  

As the students with VI generally keep interest in Science and Mathematics, they express 

a desire to be the instruction inclusive, examination system, qualified teachers and equal learning 

opportunities. Their expectation remains to some extent related to accessible resources which 

includes talking assistive learning devices such as talking thermometer, talking calculator, tactile 

learning materials, verbal explanations, flexible learning assessment and so on.  

 

"In learning science and math, we expect science lessons to include tactile 

models, audible experiments and verbal explanations. In mathematics, we 

anticipate access to Braille resources, talking calculators, and guided 

problem-solving teaching methods. Students FGD, Kathmandu 

 

Providing that resourceful learning environment, individualized support, availability of 

adequate materials, and facilitations it was observed that students with VI making average progress 

compared to their sighted peers in their overall achievement of Science and Mathematics. 

However, one of the head teachers in KII Jhapa district shared that learning achievement of 

visually impaired learners seems to be affected by the visual nature of subject specific content that 

is asked in science and mathematics exams. He further shared: 
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 Their overall learning achievement seems to be average. They obtain good to above-

average grades in the SEE exam and evaluations. The most notable thing is that one of 

the students has obtained B+ or A grades in some subjects, but A+ is rarely achieved 

due to lower scores in science and mathematics, largely affected by learning barriers. 

Learning difficulties faced by the students with low vision, the Head teacher in KII in 

Tanahun district, expressed that Mathematics and Science have become even more difficult for 

students with low vision as they can neither rely fully on Braille nor can learn like sighted students. 

In fact, it is relatively less difficult for blind students who use Braille, but those with low vision 

face greater challenges in making progress in learning. 

Similarly, students with low vision in focus group discussion in Tanahun district remarked 

that when the teacher teaches us by writing on the whiteboard, but I can't see it.  

Furthermore, one of the students with low vision in a focus group discussion in Tanahun 

district remarked that I cannot see what the teacher writes on the whiteboard during the lessons. I 

can only see what's written in my notebook. While studying subjects like Mathematics and 

Science, the letters appear to be spinning. My eyeballs also move. I understand when I listen, but 

it’s not very clear and precise. These remarks expressed by respondents indicate that students with 

low vision face more difficulties in learning Mathematics and Science compared to the students 

with blind who use Braille.  

Generally, the above findings show that students with VI have unique needs, interest and 

expectation in learning visual contents of science and math. Though their engagement in learning 

varies by the nature of contents, theoretical concepts are easier while numerical contents of math 

and practical activity in science pose greater challenges for them. Thus, to make Science and 

Mathematics learning more effective, visually impaired students expected adjustment in contents 

and instruction, accessible materials, tactile models and audible text as well as supportive 

assessment practice. Most teachers and students noted the limitations of appropriate support and 

learning resources. Despite these limitations their academic achievement in Science and 

Mathematics is seen as average. 

Learning Problems in Science and Mathematics 

The study team has analyzed and presented field data to respond to the first research 

objective and first research question. One of the main objectives of this study was to identify 

learning problems faced by the students with VI in terms of perceptual, contents and objects 
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handling and mapping content problems as well as challenges in terms of availability and 

accessibility, support services, IEP, equitable participation, teachers' competency and attitudes.  

Problems in Perceptual Development of Science and Mathematics Concepts 

Learning science and mathematics are highly dependent on receiving and sensing visual or 

spatial information. Thus, students with VI face significant perceptual problems due to the visual 

nature of contents and dominant visual instructional instruction. Alternative or accessible forms of 

learning materials and formats can overcome such problems. This study sought insights from the 

participants that indicated that students with VI face problems regarding access to learning 

materials. A teacher teaching science subject at secondary level expressed that student with VI 

mostly find theoretical contents of science to some extent easier; however, they struggle 

profoundly in lab related activities and abstract concepts in mathematics due to lack of the 

availability of tactile models and audio content. Similarly, another notable remark was expressed 

by a mathematics subject teacher that mathematics is fundamentally visual. Concepts like shapes 

of rectangle, square, triangle, etc. rely on visual representation. For students with VI, 

understanding these without tactile or audio-descriptive explanations is extremely difficult. 

Regarding the need of science subject related learning VI friendly materials at his school was 

remarkable. 

 

"Without visual or tactile tools, teaching space and motion concepts in 

science I feel like telling a story without any pictures because they get lost 

in imagination." 

Science Subject Teacher-IDI, Kaski 

 

This teacher's voice underpins the crucial need of materials that are highly helpful to 

develop right perception on science and mathematics subjects. In the key observations, it was 

found that in some of schools there were braille text books and basic tactile learning materials like 

braille diagrams, math learning materials and tactile charts, models whereas in most of schools it 

was observed that there was lack of science and mathematics related supplementary learning 

materials in braille and tactile formats. This indicates that limited availability of materials could 

have left students with VI providing inadequate learning experience to gain better understanding 

of science and mathematics contents. One student in a focus group discussion (FGD) in Kavre 

district also supported this observation. 
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It is difficult to read, understand and experience science related contents, 

especially lab topics. Teachers explain orally, but it is not enough for us to 

form a picture in our minds. Just listening is not enough. When teachers teach 

the same topic again later, I feel a completely different subject is being taught.  

Students FGD - Kavre 

 

Students’ voices may further rationalize their compressive understanding of science and 

mathematics contents which captures existing barriers in perceptual development. Instead of a 

dominant mode of oral instruction, they need more support by substantial tactile and braille 

materials.  

Learning Problems in Contents and Objects Handling 

Science and mathematics subjects include subject-specific representation of visual 

notations, diagrams, pictures, figures, tables, equations, maps, charts, illumination related contents 

including geometrical representations. Conventional educational practice hardly accommodates 

this content into accessible forms and formats. In this regard, policy experts of CDC expressed 

that current education system primarily emphasizes content knowledge (CK) rather than 

pedagogical based content knowledge (PCK) which is crucial for teaching students with VI, and 

further he insisted that the existing curriculum does not adequately provide diverse strategies for 

content delivery of visual elements like diagrams, formulas, and chemical mixing in science and 

mathematical shapes and symbols that require special pedagogical facilitation. While Universal 

Design for Learning (UDL) principles are acknowledged in the curriculum, their implementations 

seem to be inconsistent due to lack of training and science and math related braille and tactile 

learning material production. 

 

"I believe the curriculum has tried to adapt universal design for learning 

(UDL) principles, but implementation faces several challenges. A major 

problem is the lack of teacher training and braille and tactile science and 

mathematics learning material production, though most of school-level 

curriculums have been converted into braille."  

KII CDC Expert 

 

Similarly, the contents included in the curriculum and textbooks seek reasonable and 

locally adaptation to ensure learning accessibility for students with VI. Participants were 

concerned with the hands-on learning experience of students with VI. However, the lacking was 
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coined the forms of contents. The present curriculum has space to adapt contents, but it is nominal 

to promote learning of the students with VI in science and mathematics.  

 

"They (students with VI) pay more attention to the material. Especially with 

the use of ICT, internet etc.; it has become somewhat easier. But there is a 

problem in using the objects and chemicals available in the school, classroom 

and lab. Clear direction and adaptation are required. Listening to the audio 

or precise directions has also helped in handling the objectives." 

Science Teacher IDI, Kavre 

 

Problems in Mapping Out Contents 

Students with VI face problems in mapping contents and its specifications. These may 

include relations of different contents, following sequence and process and spatial information. 

These problems could be addressed by adapting contents into accessible forms and formats.  

In the field observations, it was found that in some of schools there were braille text books and 

basic tactile learning materials like braille diagrams, math learning materials and tactile charts, 

models, whereas in most of schools it was observed that there was lack of these supplementary 

learning materials in braille and tactile formats. A head teacher in Sarlahi stated: 

 

"We previously had some tactile charts and models that supported teaching 

science and math to students with visual impairments, and they made a 

noticeable difference. Although we currently lack Braille diagrams, tactile 

science models, and audio-supported math tools. Making availability and 

accessibility to tactile materials for scientific concepts like body systems and 

lab setups talking calculators, and Braille equations in math, would 

significantly improve our ability to teach these subjects effectively and 

inclusively" 

 

In terms of problem faced by students with VI regarding learning materials as a teacher 

teaching science subject at secondary level expressed that student with VI mostly find theoretical 

parts of science to some to extend easier however, they struggle profoundly in lab related activities 

due to lack of the availability of tactile models and audio-visual content. Similarly, another 

remarkable remark expressed by a science subject teacher was that Science is fundamentally 

visual. Concepts like cell structures, chemical reactions, planetary orbits, electrical circuits, and 

anatomical diagrams rely on visual representation. For students with VI, understanding these 
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without tactile or audio-descriptive alternatives is extremely difficult. Regarding availability of 

science subject related learning materials at his school reversely remarked: 

 

"I feel like telling a story without any pictures, visual or tactile tools, 

teaching space and motion concepts in science because they could get lost 

in imagination." 

Science subject teacher-IDI, Rupandehi district 

 

The above field data of study uncover critical systemic problems in science and 

mathematics learning for students with VI where the key findings expose problems facing in access 

to curriculum design and pedagogical approaches. Despite students' average competence in 

theoretical concepts, educational systems still lack to provide essential tactile learning materials 

and audio alternatives needed for laboratory activities and spatial learning of science and math 

These findings also indicate there is gap in curriculum design and learning needs of students with 

VI. Most teachers expressed their unawareness to deliver abstract contents of science and 

mathematics effectively. These findings call for an urgent need for reviewing current curriculum 

contents of science and mathematics for meeting learning needs and developing accessible 

materials to ensure equitable learning opportunities for learners with VI. 

IEP and Support Service 

An Individualized Education Plan (IEP) and appropriate supports service is assumed to be 

most crucial for meeting learning needs of learners with VI; however, the respondents including 

science and mathematics subject teachers, head teachers, School Management Committee (SMC) 

members, local education officers, parents, and even students sampled for this study shared their 

unawareness regarding IEP and common supports services for making science and math learning 

more effectively. Therefore, in most of the schools it was found that problem faced by students 

with VI due to the unavailability of Individualized Education Plans (IEP) and science and 

mathematics related support services. 

As one science subject teacher Kailali district shared: We’ve never heard of IEPs here. If 

it exists, no one’s asked us what we need. We just adjust ourselves to whatever the system gives or 

doesn’t give. Similarly, an SMC member in Mahottari expressed: Even though we started 

supporting visually impaired students long ago... Identification and facilitation require expertise 

and resources we currently don’t have, but the commitment is there—we just need direction and 

support to do better.  Likewise, a respondent of student FGD expressed: 
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We’ve never heard of IEPs and in our school, there is no more the availability 

of tactile diagrams, models, geometry kits and note takers. If it exists, no one’s 

asked us what we need. We might not be familiar with the term 'IEP', but 

teachers have been applying. We just adjust ourselves to whatever the system 

gives or don't give. 

Students FGD–Sindhupalchok district 

 

However, despite limited resources some of community-based schools like Amar Singh 

secondary school in Kaski district, Gyanchakshu secondary school in Dharan, and Shanti Model 

secondary school in Rupandehi have initiated their sincere efforts for meeting learning needs of 

science and mathematics for students with VI. In this regard, a respondent of mathematics subject 

teacher shared his views in the following way: 

 

Our school, despite limited resources, is deeply committed to science and 

math learning for visually impaired students. We constantly explore ways to 

adapt lessons, use tactile tools, and ensure accessibility. Our teachers 

actively seek to understand and meet their unique needs, fostering an 

environment where these students can truly engage and achieve in complex 

subjects. It's challenging, but their progress motivates us greatly." 

Math teacher IDI- Dharan 

 

Thus, the study has revealed that the majority of respondents in the study have expressed 

concerns of IEP and lack of appropriate support services for making science and math learning 

effective for students with VI. It was found that students often feel excluded due to the 

unavailability of adapted materials and teaching learning materials in science and math learning. 

Overall implications of IEP and providing support services such as accessible learning materials, 

specialized teaching, inclusive classroom environments, and organizational support, are vital for 

effective science and math learning for students with VI. 

Assistive Technologies and Digital Resources 

In this section, the study has primarily utilized qualitative data gathered from various 

stakeholders to respond to the first research objective and the second research question with regard 

to the accessibility barriers experienced by students with VI in accessing infrastructural facilities 

and digital resources for learning science and mathematics. In this context, both physical and 

digital access issues have been explored through fieldwork and consultation with stakeholders. 
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Major concerns expressed by stakeholders: policy experts, head teacher, science and math subject, 

teacher, and students are presented here. 

The study revealed that most of the community-based schools sampled across seven 

provinces show that students with visual impairments face significant challenges due to 

inaccessible infrastructure. As buildings, classrooms, labs, canteens, toilets and even playgrounds 

often lack mobility-friendly features like tactile flooring, orientation signage and ramps, support. 

Libraries are often found void of braille or audio resources, and science laboratories were observed 

inaccessible for experiential learning to the learners with visual impairments. 

However, despite limitations, some schools were found to have been initiated with local-

level efforts to respond to above challenges. For instance, the community-based schools like in 

Rupandehi, Kashki and Sunsari have tried their best to accommodate VI learners and facilitate 

them with peer-assisted learning approaches. These schools have locally engaged in the creation 

of using local clay to make tactile models for science concepts, verbal demonstrations, and 

encouraging student buddy systems that was found as a positive impact in supporting basic 

comprehension for students with VI. 

In terms of access to digital resource one of the respondents of CDC has acknowledged 

that science and mathematics curriculum development process has not sufficiently considered non-

visual content delivery methods and further shared: 

 

To make science and mathematics content more accessible, we need diverse 

pedagogical strategies for content delivery. Visual elements such as diagrams, 

formulas, and chemical mixing in science labs, or geometric shapes in math, 

need special facilitation for students with visual impairments. 

KII -CDC Expert 

 

The science subject teacher expressed that although there are no appropriate tactile based 

lab kits, he and his colleagues encourage group work, step-by-step with verbal instruction and 

hands-on experience through sighted peer assistance. He further shared: 

 

They like science and try hard, but during experiments, they depend on touch 

and listening. Without proper materials, they mostly observe through others 

instead of doing things themselves. Learning pace could be catered by 

maximizing multi-modality of instructions even the reality of several 

limitations exists. 
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IDI Science Subject Teacher, Sunsari 

In mathematics, a teacher reported the lack of institutional tactile tools, but she used local 

objects like cups, body measurements, and sticks to convey basic geometry and measurement 

concepts, acknowledging these as temporary but necessary even though it is locally created. 

 “I often read aloud and explain step-by-step, but for topics like algebra or 

geometry, they really struggle. Peer support helps, but they need more 

specialized tools and strategies.” IDI Math Subject Teacher, Kashki 
 

In most schools, digital learning support was observed as a challenge in field study. Most 

schools sampled from rural geography were remarked with the lack of even basic computer labs, 

internet facilities. However, it was observed most interestingly but seriously that none of the 

sampled and visited schools had integrated screen readers, braille displays, or digital accessible 

information system (DAISY) supported materials. Most teachers were found to be largely 

unfamiliar with accessible platforms such as Non-Visual Desktop Access (NVDA). Despite the 

many challenges faced by both teachers and learners in teaching and learning science, one notable 

self-initiated effort shared by a teacher appears relevant here: 

 

“In my school, there are quite limited institutional and digital learning 

resources. However, I personally use my own mobile phone to support the 

learning of students with VI. I search for and download audio explanations of 

science-related podcasts from the internet that align with the curriculum. 

During class, I play these audio resources aloud so that students with VI can 

grasp abstract scientific concepts through listening. This method has helped 

make lessons more interactive and engaging for them ".  

IDI Resource Class teacher, Kapilvastu 

 

While the above efforts may not be systematic however such examples reflect the 

willingness of educators to bridge learning gaps using whatever tools are available. Similarly, KII 

with CEHRD expert remarked: so far I know without teacher input, awareness, or support, we 

cannot make inclusive learning of science and math education for students with visual 

impairments. Students with VI reported feelings of exclusion in both infrastructure and 

instructional support. They emphasized the absence of tactile diagrams, adapted lab tools, or 

inclusive evaluation mechanisms. 
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In the study, a head teacher of Rupandehi acknowledged the problems arising from budget 

limitations and lack of adapted resources. However, he expressed pride in his staff’s creative 

approaches and underscored that dedicated teachers, even with minimal support, can create 

meaningful learning experiences for students with VI. He also expressed that the school, despite 

its budget limitations, has begun exploring partnerships with NGOs to receive basic tactical based 

learning materials and teacher orientation programs. 

Overall, the results of this study showed that VI friendly infrastructure and digital 

accessibility remained key barriers for equitable learning in science and math for students with 

visual impairments at school level education. Government's interagency (federal, provincial and 

local level) policy reforms can only address infrastructure and digital inequity but also actively 

recognize and support the local creations happening within schools. Institutionalizing these efforts 

through training, resource provision, and inclusive monitoring mechanisms can transform isolated 

practices into sustainable inclusive education for VI learners across Nepal. 

Equitable Participation 

Students with VI need meaningful participation, and ensure fair opportunities to succeed 

in their learning achievement as their normal peers. This sort of participation refers to the class 

management which largely relies on teachers' efforts, classroom environment, accommodations in 

materials and instructional methods that really help address their learning needs. Participants 

expressed their voices in the line of both enabling and hindering that determine their equitable 

participation. Some of the participants voiced that student with VI face challenges in participation 

in lab work and experiments as well as upper grades mathematical classes.  

 "Teaching practices are led by subject teachers. They give preference for 

students with VI placing in first bench and with normal peers who can 

help him/her. Additionally, teachers help them by explaining oral mode 

as per their needs. Thus, they can note in their Braille."  

Headteacher KII, Baglung district 

 

Similarly, teachers pronounced that the participation of the students with VI could be 

ensured if we manage digital devices and assistive tools. They expressed notable examples of their 

school as the variety of devices they have been providing for students resulted in progress and 

convenience in their learning. One teacher engaged in teaching mathematics in a school which 

running resource class as well expressed:  
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We have managed computers (laptops) to increase their (students with VI) 

meaningful participation in learning and classroom. Further, they can use voice 

recorders as available in schools. These measures have significantly made 

instructional and learning meaningful and equitable. Importantly, our 

Metropolitan have managed braille question papers in exam and learning 

assessment along with computer as per their interest and convenience. 

Mathematics subject teacher-IDI, Kavre district 

 

However, reverse experience and opinion was recorded during the field study of this study. 

One head teacher voiced that general schools rarely address the real learning challenges of the 

students with VI. As expressed, 

 In my experience, "it is hard to manage students with VI in our general 

school with a tail of integration or resource class. No training, limited 

adapted instructional materials, no trained teachers. So, I argue, there 

should be a residential school where their learning may be adequately 

addressed. Admission in any school could increase the possibility of 

exclusion in learning. Headteachers KII –Sindhupalchok district 

 

Large class size and lack of adequate adapted materials for both science and mathematics 

are also other challenges of learning which prevent students with VI in meaningful participation 

in science experiments and mathematical instruction. Accommodated instructional strategies, 

materials and individualized supports are highly demanded for the students with VI. However, 

some factors like large class size, teachers without subject-specific training, and limited 

instructional materials may hinder their participation in learning.  

Teacher Competency 

Teachers' competency is crucial to enhance learning of students with VI through creating 

equitable learning opportunities to ensure desirable learning outcomes. Participants of this study 

also commonly agreed that a teacher's competency is prerequisite not only for support to students 

with VI, but it implies for all general students as well. Data indicated that there are key challenges 

of teacher competency and professional development regarding teaching science and mathematics 

for students with VI in Nepal's context. This sort of challenge may create learning barriers on 

science and mathematics for students with VI. During a FGD with the students of school located 

in Jajarkot has remarked:  
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Our teachers have not that much idea of teaching mathematics for students like 

us. It is because, I think, he has not received inclusive education training as he 

shared with us so we just are passive listeners in math class.  

Students FGD, Jajarkot 

 

Not only students, head teachers and subjective teachers of both science and mathematics, 

especially those engaging in upper grade teaching, have been left without any training, orientation 

and professional development in most of the cases. Their sorrow was expressed as that they are 

really aware about the real learning needs, potentialities and challenges of children with VI. 

Despite lots of problem faced by teachers and learners in teaching and learning science as one the 

notable and self-initiative shared by a teacher seems to be relevant present here: 

 

Both teachers of Science and Mathematics have not participated in any training and 

orientation related to the learning potentialities and challenges faced by children 

with special needs. Now, they are engaged in visual impairment specific training. 

The students with VI are not in teachers' priority because they are unaware about 

the issue; neither have they known how to teach effectively. This is a key challenge 

of learning for students with VI.  

Headteacher KII, Kailali 

The attitude of stakeholders is a key determinant of academic achievement and one of the 

major learning challenges faced by students with visual impairments, as it is influenced by multiple 

interconnected factors. Negative attitudes held by the teachers, Head teacher and school 

administration may limit creating learning opportunities and participation. These may also create 

more disabling environmental conditions in the classroom and school. The study observed some 

participants' experience and attitudes that identified some teachers who hold lower academic 

degrees and are not participating in any professional development training and exposure expressed 

relatively negatively connotation. Students participating in FGD from a school of Kavre discussed 

how their teachers hold attitudinal barriers in their learning science and mathematics. Participants 

voiced out and expressed as: 

 

You should learn from other students. Asking too many questions affects other 

(general) students. Much time not only for you. Instead of asking small 

questions, focus on other subjects. You are not going to make any significant 

achievement even after studying mathematics.  
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Students FGD, Kavre district 

In the key observations, it was found that some head teachers and teachers, not all, also 

expressed their conviction students with VI should be provided options whether they want to carry 

Science and Mathematics with other subjects or want to avoid these subjects or part of the contents. 

One head teacher shared: 

 

…especially, difficult subjects like math and science can be exempted from them. 

It is better to teach those life-skills or subjects for practical life than difficult 

subjects like math. Some subjects that are only for writing in exams do not seem 

useful to them. 

Headteacher KII, Palpa district 

 

Learning Facilitations Practiced in Science and Mathematics 

This part of study deals with addressing research objective one and research question three 

regarding learning facilitations applied by teachers for teaching science and math. The spirit of 

inclusive learning facilitation generally assumes that one size does not fit for all. Therefore, all 

students in a classroom cannot learn equally from the same instructional strategies due to their 

unique learning needs and preferences (Mastropieri & Scruggs, 2018). Instructional facilitations 

that work well for sighted learners may not be as effective as for students with VI Given that the 

diversity of learners within integrated and resource classrooms, teachers need to use differentiated 

instructional approaches for facilitating learning science and math for students with VI. The 

observed results of the study present the types of learning facilitations practiced by teachers in 

teaching science and mathematics. 

Learning through Braille, Large Print and Audio Materials 

Students with VI need braille, large printed and audio materials for their equitable excess to 

science and math learning and to enhance their meaningful participation in core curriculum. As 

students with blindness and low-vision have different needs of supportive materials. Students with 

Low vision are not able to use generally printed textbooks and learning materials effectively. As 

Baglung-based head teacher noted that, as per the capacity of our school blind students are 

needfully facilitated by learning materials made available in braille and auditory forms, while 

low-vision students are much assisted by large-print materials. Likewise, a math teacher from 

Kashki voiced that both blind and low-vision students have been greatly facilitated by braille and 

large-print textbooks. Further in KII the official of CEHRD shared: 
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For students with VI, especially those who are blind, a tool called the trailer frame, a type 

of board used for practicing mathematics, was once widely used to facilitate math learning. 

This material was in use until the year 2052 B.S but is no longer used today. Being visually 

impaired myself, I found this tool extremely helpful for learning math. Currently, neither 

our students nor teachers are aware of this resource, making it difficult for students with VI 

to learn mathematics effectively. 

However, the results of classroom observations in most schools revealed that though braille 

textbooks are provided, visually impaired students could not get the same access in learning 

material of Science and Mathematics learning as their sighted peers due to limitations of accessible 

learning materials. 

Learning via Verbal Mode and Extended Time 

The results of this study reflects that almost all teachers expressed that they use oral mode 

of communication and extended time as instructional facilitations strategies and techniques for 

delivering contents of science and math to students with VI. 

Most of the science and math subject teachers participating in the study corresponded that 

they usually spoke loudly while writing particular contents of SM on the white board mainly to 

make the information accessible to all learners including those students with VI. A science subject 

teacher in Rupandehi said that I read everything loudly that I write on the chalkboard by 

considering the learning needs of blind students. Classroom observations also displayed that some 

teachers were providing oral instruction speaking loudly while writing on the board. A Science 

subject teacher in Kaski district said that I simply write some Science subject, specifically physics 

related equation formulas like E=mc2 on the board and interact with all written contents orally. 

Students with visual impairments also record some important points communicated by me. So, 

most of the contents delivered in the classroom were found by communicating through oral mode 

to make them accessible  

Similarly, the results of this study also revealed that students with visual impairments are 

unable to access commonly designed and prepared resource materials and learn abstract concepts 

of Science and Mathematics at the same pace as of their sighted peers. Therefore, these students 

were observed as facilitated by teachers providing extra time to get mastery over the science and 

math related contents. In this regard head teacher in Kathmandu noted that all of the students with 

visual impairments are supported to read text contents at their own pace by giving extra time. 
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These findings, thus, indicate that teachers are motivated to do their possible best efforts for 

addressing learning needs of students with visual impairments.  

Lecturing and Peer Assisted Learning Facilitation 

Results of the study reflect that the majority of teacher respondents participating in this 

study were found applying lecture mode and peer-assisted learning as instructional techniques in 

teaching learning Science and Mathematics subjects for students with VI. Regarding lecture mode 

of instructional facilitation, as Science and Mathematics subject teachers teaching in an integrated 

class in Kathmandu district expressed that we use lecture mode as core instructional facilitation 

for teaching most of the conceptual contents of science and math subjects and visually impaired 

students can easily grasp, though it is conventional mode approach of teaching we use it as major 

instructional strategy.  

Likewise in this study peer -assisted learning was found as another most useful and 

productive instructional technique applied by most of teachers respondents in teaching visually 

impaired students. In peer-assisted learning, each of students with and without hearing 

impairments are paired with each other and then both of them are motivated to sit together on the 

same bench and a sighted peer is asked to support his buddy in learning Science and Mathematics 

subjects. This technique has been very fruitful, science subject resource class teacher of Kailali 

and math subject teacher of integrated school in Lalitpur expressed respectively. Therefore, a 

group composed of sighted learner and visually impaired learner for peer-assisted learning was 

also found to be the most beneficial instructional technique to deliver core contents of particular 

text, also psychologically productive to harmonize relations among friend circle.  

Flexibility in Teaching 

Instructional flexibility is indispensable in teaching Science and Mathematics subjects for 

students with VI because this type of instructional strategy ensures access to the content through 

multiple means. Through instructional technique differentiation such as the utilization of tactile 

devices, manipulative, and descriptive verbal descriptions, teachers can meet the diverse learning 

needs of visually impaired students. In this study, some of teachers were found differentiating 

presentation of text content of science and math subject through auditory materials to explain 

abstract concepts. In this regard a science subject teacher of integrated school in Baglung expressed 

that I just record and take picture of some of the abstract concept of science like the structure of 
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plant cell and atom and present the recorded contents and read the all text pictured aloud in 

classroom to facilitate learning to understanding of visual notation of science subject. 

Equally, tactile learning materials like abacus play important roles in mathematics. While 

teaching basic math literacy in resource class in Jhapa a teacher noted that I frequently use abacus 

as an effective tactile material- the sensory-based learning materials to enhance numeracy 

knowledge to introduce basic, mathematical contents like subtraction, addition, multiply and dive 

mentioned in the curriculum and students enjoy learning this way. However, the results show that 

these practices were not found consistent across all resource classes that demand for teacher 

training and resource allocation to ensure equal access to opportunities for visually impaired 

students. 

Facilitation through Differentiated Instruction 

As it is said that in inclusive education setting a smallest adjustment can create the biggest 

difference for students with VI in learning. Broadly speaking, a teacher's preparedness and 

competency for making instructional differentiation as per the need of the learner is a way of 

providing multiple means of learning opportunities to explore the full potential of learners with or 

without VI. A science subject teaching teacher in integrated class of Rupandehi remarked that 

Though I don't have much knowledge and skills about differentiated instruction; however, I think 

that a teacher needs to understand and even when we do a lesson planning, we must think ‘how 

can I make content delivery as accessible as possible to someone who can’t see very well or can’t 

see at all. Correspondingly in KIIs, the CDC experts noted that I believe the curriculum has tried 

to adopt universal design for learning (UDL) principles, but implementation faces several 

challenges. A major challenge is teachers' competency in instructional delivery through multiple 

means of learning though most of school-level curriculums have been converted into braille."  

These results indicated that most teachers teaching science and mathematics subjects at 

secondary level are aware of the learning needs of students with VI. However, there is 

inconsistency of these findings with the teachers teaching at basic level. Thus, the role of a teacher 

in supporting students with VI in their science and mathematics learning is to provide an accessible 

learning environment. It is essential that teachers should plan accommodations in their teaching 

methods and content prior to each lesson. 
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Facilitation through Self-Sustained Learning (SSL) 

Self-sustained learning is simply defined as the persistent and self-initiated pursuit of 

knowledge development in a particular subject area. SSL has been viewed as an important learning 

outcome in the literature and one important component of effective teaching, which can transform 

passive student learning into active pursuit of knowledge in and outside of their usual classroom. 

It also has similarities with other concepts of learning, such as self-regulated learning and lifelong 

learning. The results of study revealed that in some secondary level Science and Mathematics 

teachers used SSL strategy to make classroom learning more effective. As a science subject teacher 

in a special education school setting in Sunsari was found encouraging SSL by guiding students to 

consult libraries and the internet for getting more information about the content shared at class. 

So, the teacher expressed, “I very often encourage my students with visual impairments to visit the 

Braille library regularly and explore the internet for science books to expand their understanding 

beyond what we cover in class. As we have managed a small braille library as well and this 

facilitation has supported the learning of our students. Although this result is not consistent in 

most of other integrated and resource class due to the lack of braille and tactile learning materials 

in library and teacher's knowledge about SSL. However Self-sustained learning is considered as 

an important factor in promoting students’ long-term learning engagement and effective 

achievement in science and math education. 

Facilitation through ICT Integration 

To ensure equal opportunities for all students, the accessibility of ICT-based educational 

tools is recognized globally as a critical concern. Literature shows that in developed countries, 

students with visual impairments have access to a wide range of effective assistive technologies. 

However, in developing countries when engaging with ICT learning materials, they frequently 

face various challenges related to accessibility and usability.  

In this study the results showed that most teachers either in urban or rural areas were found 

unaware about using visual impairment specific ICT materials during their instructional delivery. 

In this regard, a head teacher of integrated school in Kathmandu expressed for students with visual 

impairments, we support students to use the free software Non-Visual Desktop Access (NVDA), 

which is available online. This allows many students to access assistive technology without 

incurring additional costs. By using NVDA, we promote learning by enabling students with VI to 

work on the same equipment as their peers. This not only supports equitable participation during 
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teaching and learning sessions but also ensures that when they need assistance, it is easier to 

provide help, as everyone is familiar with the common technology being used. 

Despite global recognition of the role ICT in ensuring equal learning opportunities, most 

teachers lack awareness of assistive technologies for students with visual impairments. While tools 

like NVDA promote inclusion, limited use and knowledge of such resources hinder equitable 

access and meaningful participation in science and math learning. 

Further the CDC policy expert in KII remarked, I think that our key priority is making 

science and math accessible by integrating ICT. Differentiating pedagogy and simplifying or 

adapting content are vital as our education system mainly focuses on content-based knowledge 

(CK), but integrating pedagogy-based knowledge (PKS) and technology-supported pedagogy 

(TPACK) is essential to meet the real needs of students with VI. 

Despite limited teaching learning resource and knowledge in inclusive education, the above 

findings shows that teachers use different types of learning facilitations in science and mathematics 

classrooms. The data exposed most of teachers rely heavily on verbal instruction, extended time, 

and peer support facilitations however due to limited training and inadequate access to subject 

specific materials such as assistive technologies and tactile resources. Teachers’ awareness of 

differentiated instruction and ICT integration seems to be below average. However, the insightful 

practices of facilitation practice along with self-sustained learning and audio-supported strategies 

have been very beneficial for learning science and mathematics. 

Challenges and Limitation in Current Assessment Practice 

This part of the results explores the research question four in terms of identifying 

challenges and limitations in evaluating and assessing learning achievement in science and math. 

In this regard, almost all key stakeholders of this study expressed their concern over the contingent 

approach-based assessment as being practiced. As the contingent approach of assessment is 

considered as a paper-pencil test. In the study almost all schools and teachers were observed guided 

by a contingent approach of assessment. As for assessing the learning of students with VI in 

science and mathematics teachers provided extra time, assistant writers, different setting, and 

schedule which is considered as a form of assimilation into an existing system. The demerits of 

this approach create many exclusionary barriers to the students with VI. 

In this study it was observed that in summative or contingent assessment (assessment of 

learning), students reported the lack of adapted learning materials such as tactile diagrams and 
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auditory resources. They expressed that classroom activities of science and math are not that much 

differentiated. Most students also noted that individualized support in assessment is rare. One 

student from Sarlahi shared: Present practice of assessments seems to be a bit more rigid because 

we face the problem in finding assistant writers and it also seems to be overlooking exploring our 

true potential as what we actually know. 

Another respondent of the integrated school of Kathmandu remarked exam papers often 

include diagrams, graphs, and geometry-based questions which we cannot attempt independently. 

Most students of secondary level stated that assistant writers are either unavailable or 

inadequately trained, and additional time is not sufficient to address our needs. In this regard, the 

NEB expert shared that Students with visual impairments manage theoretical questions, but 

struggle significantly with interpreting diagrams, graphs, and practical-based assessments. The 

unavailability of adapted tactile materials, screen-reading compatible content and assistive 

devices in local level and lack of trained teachers and evaluators further compounds the 

inequality. Without systemic reform and investment in accessible formats, assessments fail to 

reflect students’ actual comprehension. 

Similarly, most of the teachers said that they lacked training in inclusive assessment 

strategies for science and mathematics. They expressed problems in adapting evaluation methods 

to accommodate the needs of VI learners, especially in practical areas. A mathematics teacher 

integrated school in Kavre reported, we’ve never used any assistive materials in math. Nothing 

has been integrated, so we don’t know the impact. They just learn what they can, with very limited 

support. He also reported a lack of institutional support, including the absence of standardized 

guidelines, assistive technologies, and subject-specific tactile resources. As a result, both 

formative and summative assessments often seem to be challenging to reflect the actual learning 

and understanding of students with VI. A student with VI at a special school setting in Sunsari 

remarked: The responsibility of allocating writers must be mandatory for schools and colleges in 

order to make our exams easier. 

Thus, this result indicates significant challenges in assessing and evaluating the learning 

achievements of students with visual impairments (VI) in science and mathematics in Nepal. The 

study shows that most schools rely on a rigid, contingent paper-pencil assessment system, which 

primarily offers accommodations like extra time, assistant writers, or separate settings rather than 
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meaningful adaptations. While these adjustments represent a form of assimilation which seems 

to be rigid to address the issues of accessibility. 

Lack of Alignment between Teaching, Learning and Assessment 

CDC Policy experts identified one of the key issues in inclusive classroom practices as the 

lack of alignment between content delivery, technology use, and assessment. He pointed out that 

this alignment is often weak and constrained by systematic limitations. SMC member in the sample 

school in Kathmandu pointed out that  

Assessment for visually impaired students is neither fair nor accessible. Without proper tools, 

adapted content, or trained evaluators, we cannot truly measure what these students know. 

What we need is a rethinking of both tools and methods—otherwise, we are just assessing gaps, 

not potential. 

In this regard, NEB Officials (KII) opined that Despite policies intending inclusive 

mechanism and practice of assessment however it lacks to match inclusive needs of assessment of 

students. Comprehensive research is urgently required to uncover the extent of exclusion students 

with VI facing in science and math assessment. Such evidence should guide reform in curriculum, 

pedagogy, and evaluation methods. The National Examination Board appears open to policy 

change, but concrete reforms must ensure standardized adaptations, integration of assistive tech 

and equitable evaluation methods. 

In FGD, Students in Kavre discussed exclusion in assessment practices for VI students. 

Participants spoke out and expressed that Assessment for visually impaired students is neither fair 

nor accessible. Without proper tools, adapted content, or trained evaluators, we cannot truly 

measure what these students know. What we need is a rethinking of both tools and methods—

otherwise, we are just assessing gaps, not potential. Further a local education officer in Jajarkot 

viewed that Assessment in science and math has been too rigid. We need more flexible approaches, 

but we don’t even have the experts locally to help us understand how to design those. 

Subject-Specific Problems of Assessment across Subject Areas 

Subject-specific challenges of assessment for students with visual impairments (VI) are 

particularly evident in science and mathematics where content deeply relies on visual 

representations such as diagrams, symbols, graphs, and practical experiments.   
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Respondents opined that schools should ensure that every learner, regardless of disability, 

has equal and equitable access to participate in the learning process, and that multiple opportunities 

and strategies should be developed to assess their achievement.  

A mathematics expert from Koshi province discussed the mathematics-specific challenges 

of assessing the mathematical skills of VI students. He opined that Mathematics heavily depends 

on spatial and symbolic representations. Visual impairments pose a unique challenge in 

interpreting graphs, charts, and geometric figures. While some efforts have been made, I believe 

there hasn’t been a thorough assessment of how students with visual impairments comprehend 

these concepts.  

In the same line, a mathematics subject expert of CDC discussed that VI students are 

disproportionally disadvantaged in the general classroom. Current assessment overlooks 

measuring VI students' abilities of verbal reasoning, logical thinking and handling tactile tools for 

solving mathematics problems. He suggested the need for content adaptation in mathematics by 

transforming visuals into tactile materials or auditory descriptions. Highlighting the need for 

using alternative assessment, he suggests that evaluation should not rely solely on written or visual 

formats. Alternative assessment methods- such as the use of abacuses or verbal reasoning through 

interactive dialogue- should be incorporated to assess learning outcomes of visually impaired 

students accurately.  

The head teacher of an integrated school in Kathmandu reported that opportunities for 

assessing learning of laboratory activities are limited, resulting in a lack of hands-on experience 

and practical skills. 

A teacher teaching science in integrated school in Kailali described the problems faced by 

VI students in the science written test as students faced problems in understanding the question 

when someone was assigned to help them, particularly when it included diagrams and figures. On 

top of that, the School Education Examination (SEE) science test paper has provisioned alternative 

questions for students with visual impairments. These alternatives are offered in place of questions 

that include diagrams, figures, or equations. 

Similarly, a science subject expert in CDC identified problems in assessing theoretical 

concepts as well. He emphasized the use of inclusive assessment practices in science that utilize 

various tools and techniques in evaluating the science achievement of VI students. He suggested, 
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Assessment needs to be diversified, and should incorporate oral tests, tactile identification, and 

concept-based questions. 

Inclusive Assessment Policy and Practices 

The inclusive approach of achievement assessment of students is one that allows all 

students to respond as they express in multiple styles. It is a more extended mode of alternative 

approach that uses both formative and summative modes of assessing on preference based. In the 

research queries related to inclusive academic testing and assessment of students with VI or 

disability, most head teachers univocally remarked we lack in-service teacher training about 

inclusive education and differentiation techniques of evaluation systems. As a principal remarked 

that there is also diversity in the ability of teachers; some teachers are newcomers with new 

knowledge, while many teachers are not updated with newer educational technology and 

techniques. Therefore, our professional competency seems to be not that much enough to make the 

examination and evaluation inclusive. 

In this research finding, most of teacher respondents expressed unawareness of conducting 

specialized assessment for learning of visually impaired students, particularly among general 

school teachers. Science subject expert of CDC asserted alternative formats, such as oral 

assessments or tactile demonstrations, are essential for visually impaired students. However, these 

methods are rarely implemented due to a lack of teacher training and insufficient resources. 

Another policy expert of CDC perceived without inclusive policies and professional development 

for teachers, even well-designed curricula fail to achieve the desired outcomes. Diversifying 

assessment methods and equipping teachers through targeted training are essential for the effective 

implementation of inclusivity in school education. In the same vein, experts of NEB also 

highlighted the needs of training programs on inclusive assessment tools and frameworks as a part 

of teacher development initiatives. Most teachers teaching Science and Mathematics also 

commonly expressed the need of training on the use of multiple assessment strategies and digital 

technologies tailored for learners with visual impairments is necessary in school education. 

Likewise, NEB experts in KII expressed that our job is not to directly get involved in the 

examination and evaluation process. However, their involvement remains mostly in terms of policy 

implementation and monitoring. Indeed, expressions of learners with diversity should be 

incorporated in the examination through various ways such as real-life skill demonstration, oral, 

observation or written form based on the needs of learners. He further said there is no such system, 
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if there is such provision to measure and evaluate the educational achievements in an alternative 

way students could explore their potentiality. For this, the curriculum also needs to be flexible. 

Due to the lack of professional competence among teachers, the educational evaluation system has 

not been able to be disability-friendly and inclusive. If students' diversity is to be accepted, 

formative assessment should be practiced.  

Thus, the results of this study revealed a lack of separate inclusive assessment policy 

guidelines specifically aimed at assessing the learning of students with visual impairments. 

Although various inclusive education programs, directories, and plans exist, there remains a 

significant gap in their practical implementation. The study also found that science and 

mathematics teachers lacked training in inclusive evaluation techniques and alternative assessment 

strategies. While policies encourage flexible, differentiated assessments, their practical adoption 

is minimal due to limited resources, insufficient teacher capacity, and outdated practices. As most 

of the respondent teachers emphasized without professional development and systemic reforms, 

the goal of equitable assessment practice for students with VI remains unfulfilled. 

The results of the study points to critical areas where science and mathematics assessments 

practice for students with VI could be positively improved. The findings indicate the doubt of 

learning potential of students whether is fully captured or not by the current practice of paper-

pencil based tests that gives a few accommodations by providing additional time or assistant 

writers in exams. An assessment system that incorporates alternative formats, such as tactile 

materials, auditory resources, and oral or performance-based assessments, seems to be required in 

order to be assessing systems more inclusive and responsive. According to the study, learning 

outcomes can be better supported by integrating inclusive strategies into curriculum, pedagogy, 

and assessment. Providing schools with assistive technology and educating teachers on subject-

specific inclusive assessment are crucial ways to address challenges. 

Results of Survey 

The result of quantitative study has been presented in this section (Table 3) for science 

subject. Based on the objectives of the study, the thematic analysis of the results reveals three 

major themes: learning problems and facilitation, assessment challenges, and areas for 

improvement in science education for students with visual impairments (VI). 
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Learning Problems and Facilitation in Science 

First, the findings highlight significant learning problems and inadequate facilitation 

experienced by VI students in science education. The overall mean score of 2.78 indicates that the 

current learning environment is only moderately responsive to their needs. Key barriers include 

limited accessibility of science laboratory resources (M = 2.57) and exclusion from practical 

activities (M = 3.14), which limit students' participation in experiential learning. Although some 

science textbooks and learning materials are available in Braille, audio, and large print formats (M 

= 3.00), they are not sufficient or consistently provided. Similarly, the current text and fonts size 

of science has challenges to access for learners with low vision as reflected in the item eleven. 

Moreover, many students find it difficult to understand visual content such as pictures and graphs, 

even with educational adaptations (M = 2.66). Assistive technologies such as screen readers, 3D 

models, and talking thermometers are not widely used (M = 2.63), and students often lack adequate 

training in using such tools (M = 2.61). These results suggest that both the curriculum and 

instructional practices remain largely inaccessible, leading to limited engagement and learning 

among VI students. 

Challenges in assessing science learning various challenges of learning achievement 

assessment in science are evident in the findings. Although some accommodations exist such as 

oral exams and extended time students and stakeholders perceive that the assessment methods are 

not fully appropriate or inclusive. The mean scores for assessment accommodations (M = 2.99) 

and appropriateness of assessment methods (M = 2.95) are relatively higher than other areas, yet 

they still fall below satisfactory levels. This reflects concerns that standard testing practices do not 

adequately reflect the abilities or learning outcomes of VI students, especially in science, where 

assessments often rely heavily on visual materials and practical demonstrations. 

Facilitating and Enhancing Learning and Assessment 

Third, the study points to several suggestions for improving learning and assessment in 

science for students with VI. There is a clear need to strengthen the implementation of 

Individualized Education Plans (IEPs) (M = 2.72) to address specific learning needs. Teachers 

should be encouraged and trained to use diverse instructional strategies (M = 2.88) and integrate 

assistive materials and technologies (M = 2.76) to foster a more inclusive learning environment. 

The findings call for the development of adapted science resources in multiple accessible formats, 

the promotion of inclusive practical learning opportunities, and the use of innovative technologies 
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to bridge the accessibility gap. Without such measures, students with visual impairments will 

continue to face systemic barriers that hinder their full participation and achievement in science 

education. 

Table 3: Science learning and barriers experienced by students with VI 

S.N. Statement Mean SD 

1 The content of the science curriculum is VI learner (with blindness and 

low vision) friendly. 

2.74 1.14 

2 Pictures and graphs in science are understandable through educational 

adaptations and accommodations. 

2.66 1.18 

3 Science laboratory resources are accessible to students with VI. 2.57 1.35 

4 Individualized Education Plans (IEPs) are developed and implemented to 

address the science learning needs of VI students. 

2.72 1.32 

5 Science learning materials are available in Braille, tactile, and audio 

formats. 

2.82 1.27 

6 Science textbooks and resources are adapted and provided in Braille, 

audio, and large print formats. 

3.00 1.13 

7 Teachers use diverse instructional methods to ensure effective science 

learning for all students 

2.88 1.25 

8 The science curriculum and textbooks are appropriate and accessible for 

students with visual impairments 

2.63 1.19 

9 The school provides sufficient assistive materials, tools, and technologies 

to support learning in science subjects 

2.76 1.18 

10 Students with VI are excluded from participating in practical science 

activities.  

3.14 1.24 

11 Screen readers, readable text and font size, magnified text, science-related 

apps, 3D models, and talking thermometers are used in teaching science. 

2.63 1.28 

12 The school provides training to students with VI on the use of assistive 

technologies. 

2.61 1.31 

13 Tactile, Braille, and audio materials are sufficiently available to explain 

science concepts. 

2.57 1.28 

14 Science examinations accommodate students with VI through oral exams, 

extended time, or practical assessments based on the student’s ability. 

2.99 1.16 

15 The methods used to assess science learning are friendly and appropriate 

for students with VI. 

2.95 1.12 

 Overall Mean 2.78 1.23 

In conclusion, the results demonstrate that students with VI face considerable obstacles in 

both learning and assessment in science subjects. While some support systems exist, they are not 

sufficiently developed or consistently applied. This highlights the urgent need for inclusive 

curriculum reforms, accessible teaching-learning materials, effective use of assistive technologies, 

and equitable assessment strategies to ensure that students with visual impairments can succeed in 

science education. 
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The results of the quantitative data of mathematics subject are presented in this section 

based on thematic paragraphs of the objectives. Only mean and standard deviation were utilized 

in the analysis. 

Learning Problems and Facilitation in Mathematics 

The results show that students with VI encounter significant learning problems in 

mathematics (Table 4), with an overall mean of 2.77, indicating only a moderate level of 

accessibility and support. The content of the mathematics textbook is not considered very friendly 

or accessible (M =2.70), and visual elements like pictures and graphs are not made adequately 

understandable for VI students (M = 2.66). Learning geometric shapes, graphs, and other visual 

concepts poses a particular challenge, as students report that their specific needs are often not 

prioritized by teachers (M = 2.62). Although some teachers do adopt varied instructional strategies 

(M = 2.68), this is not consistent or comprehensive across schools. Students also indicate that the 

development of accessible learning resources (M = 2.72) and the provision of such materials by 

schools (M = 2.88) are insufficient. Moreover, the absence of tactile mathematical materials such 

as charts, graphs, and geometric shapes (M = 3.04) further restricts conceptual understanding. 

These challenges reveal a gap between inclusive education policy and actual classroom practice, 

leaving many VI students struggling to engage fully with mathematics learning. 

Challenges in Assessing Mathematical Learning 

Assessment-related challenges are also prominent in the findings. While schools appear to 

allow the use of assistive technologies during examinations (M = 3.17), other aspects of the 

assessment process are less inclusive. The methods currently used to assess VI students in 

mathematics are perceived as inappropriate or unfriendly (M = 2.50), and the use of multiple-

choice formats (M = 2.59) may not align well with the abilities and learning styles of these 

students. This suggests that assessments often fail to accommodate the needs of students who 

require tactile or auditory modes of communication. Despite some efforts to incorporate Braille 

and digital tools (M = 2.57), the overall system of assessment is still not sufficiently adapted to 

ensure fair evaluation of mathematical understanding for VI learners. 

Suggestions for Improving Facilitation and Enhancing Learning and Assessment of 

Students with VI 

The data also offer insights into possible improvements. There is a clear need for the 

adjustment of font size of math text for student with low vision development and integration of 
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tactile and auditory-based materials (M = 2.84) and better training for teachers and students on 

how to use assistive technologies such as Braille Mathematics tools and digital devices (M = 2.76). 

Although some students report that teachers use multiple teaching methods to support concept 

understanding (M = 3.09)—one of the more favorable responses, these practices need to be 

systematically implemented across schools. The availability of specialized assistive technologies 

like Braille writers and note takers remains limited (M = 2.55), which points to a need for increased 

investment in inclusive infrastructure. Additionally, the use of Individualized Education Plans 

(IEPs) to address students’ specific mathematical learning needs (M = 2.64) should be 

strengthened and more consistently applied. 

These overall results show that the students with visual impairments face considerable 

barriers in learning and assessment in mathematics. The moderate overall mean of 2.77 reflects 

widespread gaps in curriculum accessibility, teaching strategies, and availability of assistive 

technologies. While there are encouraging practices in certain schools—such as use of varied 

instructional methods and support for assistive technologies during exams—these remain uneven 

and insufficient. The findings underscore the urgent need for systemic reforms in curriculum 

adaptation, teacher training, material development, and inclusive assessment design to ensure 

equitable and meaningful mathematics learning experiences for students with visual impairments. 

Table 4: Mathematical learning and barriers experienced by students with VI 

SN Statements Mean SD 

1 The content of the mathematics textbook is friendly and accessible for 

students with VI. 

2.70 1.06 

2 Text and font size and visual contents such as pictures and graphs in 

mathematics are not made understandable for students with visual 

impairments.  

2.66 1.18 

3 Teachers adopt different instructional strategies specifically for students 

who are fully or partially visually impaired in mathematics learning. 

2.68 1.20 

4 My learning needs are prioritized by the teacher when helping me 

understand concepts related to geometric shapes, graphs, and images in 

mathematics. 

2.62 1.18 

5 My mathematics learning problems and needs are addressed through an 

Individualized Education Plan (IEP) at the school. 

2.64 1.33 

6 In my opinion, mathematics learning resources are developed in 

accessible formats. 

2.72 1.35 

7 I find mental math (mental calculations) difficult. 2.89 1.24 

8 To help me understand new mathematical concepts and activities, 

teachers use multiple teaching methods. 

3.09 0.98 
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9 Our school provides necessary learning resources for students with total 

or partial visual impairments to learn mathematics. 

2.88 1.21 

10 There is a lack of tactile charts, graphs, and geometric shapes in our 

school.  

3.04 1.32 

11 Our school has made good arrangements for tactile and auditory-based 

mathematical materials 

2.84 1.21 

12 Assistive technologies necessary for learning mathematics—such as 

manual Braille writers, Braille note takers, or Braille input/output 

devices—are available at our school. 

2.55 1.49 

13 I have experienced the use of Braille embossers, Braille printing, tools 

to convert math materials into Braille, and graphic tactile tools in my 

school. 

2.57 1.23 

14 Our school provides training for teachers and students on the use of 

Braille mathematics and digital assistive technologies. 

2.76 1.08 

15 Our school allows the use of assistive technologies for examination and 

assessment purposes for students with VI. 

3.17 1.10 

16 While assessing mathematics learning for students with VI, our school 

uses multiple-choice formats. 

2.59 1.22 

17 The current methods of assessing mathematics learning are friendly and 

appropriate for students with visual impairments. 

2.50 1.14 

Overall Mean 2.77 1.22 

Prerequisites and Strategies to Address the Problems and Challenges 

To ensure equitable access to science and mathematics education for students with VI, it is 

essential to address existing gaps in curriculum design, teaching practices, and assessment. This 

requires subject-specific policy alignment, accessible resources, trained teachers, and inclusive 

strategies. During the Key Informant Interview (KII), officials from the CEHRD stated that many 

Science and Mathematics teachers believe that students with visual impairments can neither learn 

nor need to learn Mathematics. Therefore, there is a need to change teachers’ perceptions. For that 

training programs seem to be essential. Besides Braille materials, this center has not developed 

subject-specific resources focused on teaching science and mathematics. 

Similarly, in FGD with students with VI in Rupandehi they expressed that in science and 

math classes, we have basic tactile learning materials. If there were a virtual science lab we could 

use with screen readers, it would help a lot. We want to learn equitably, not just given extra time 

in exams to solve our problems. Likewise, in KII the head teacher in Kathmandu district shared 

that our curriculum of science and math lacks subject-specific guidelines and learning resources 

for teaching students with VI. Students' involvement in the curriculum developing process so there 

is need for policy-level changes in the contents of curriculum. 
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In an interview, the parent of a student with visual impairment from Kapilvastu district 

shared that my child struggles in mathematics and science because the content is too visually 

oriented. If books and lessons were in audio or tactile formats, it would help. Correspondingly in 

KII in Jhapa district, the head teacher shared inclusive education should mean more than just 

enrollment. Students with VI need adapted learning materials and flexible assessments. We 

recommend training for science and mathematics teachers to ensure no child is left behind in 

science and mathematics. Furthermore, in IDI, a science teacher in Kavre district noted that 

teaching science to visually impaired students is difficult during practical lessons. Most 

experiments are visual, and we don’t have tactile models or auditory alternatives. There's also no 

clear training or guideline on how to adapt these. Adapted learning materials could help students 

access the lab. We also need proper science kits, manuals, and continuous training to use inclusive 

strategies and tools effectively in our classrooms. 

Similarly in IDI, a mathematics teacher in Siraha district expressed that Mathematics 

concepts like geometry, graphs, and algebra are very visual. We face real challenges when we don’t 

have tactile graph boards, talking calculators, or large print materials. Most of us haven’t received 

any training on inclusive math teaching. If we had manuals, tactile aids, and access to regular 

training, we could modify our teaching. Assessment is also a problem—oral or tactile-based 

evaluation could be more effective than traditional written tests for VI learners. 

The above findings highlight the prerequisites and strategies needed to improve science and 

math education for students with VI. As the CEHRD official’s remark reveals misunderstandings 

among teachers about visual impairment that indicates need for attitudinal change with teacher 

training. Despite policy commitments, there is a lack of subject-specific, accessible learning 

materials and clear curricular guidelines. Most students demand screen-reader-friendly virtual labs, 

while parents emphasize the need for audio and tactile formats. Head teachers stress curriculum 

reform and inclusive assessment strategies. Science and mathematics teachers reported real 

classroom struggles due to the absence of tactile resources, manuals, and continuous professional 

support. Thus, findings indicate the need for teacher capacity building, development of inclusive 

teaching aids, policy-level reforms, stakeholder involvement and introducing National Virtual 

Science Lab. 
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Congruence between the Findings of Qualitative and Survey Studies 

Data analysis collected through both qualitative approach and survey indicates similar 

findings about learning interest and expectation, problems, facilitation and assessment practices. 

As students were assigned to respond on two separate science and mathematics related Likert items 

questionnaires, they responded to moderate difficulties, problems and challenges on learning 

science and mathematics contents. Similarly, other participants such as subject teachers, head 

teachers, subject experts, etc. who qualitatively expressed their opinions also ascertained learning 

interest and progress, difficulties and achievement of students with VI are moderately addressed 

and facing significant challenges. Overall quantitative scores for both science and mathematics 

indicated moderate results aggregated from 15 science and 17 mathematics related items revealing 

3.78 mean scores for science and 2.77 for mathematics subjects. This source of triangulation is 

supported by the expressions of the participants whose statement also indicates the students with 

VI face considerable barriers in learning and assessment in science and mathematics.   

Regarding the learning problems experienced by students with VI, qualitative findings 

indicated difficulties in several areas and types. Accordingly, reading and conceptualizing the 

pictorial contents and diagrams, graphs of both science and mathematics subjects were indicated 

as quite challenging for students with VI that creates their learning. It might lead them to perceived 

narration that these subjects are not for them. These findings are strongly corroborated by the data 

analysis indicating moderate difficulties and challenges. The relevant items highlight the core 

difficulties by aggregated mean scores such as understanding pictorial and graphs mean score was 

2.55 for science and 2.65 for math, accessibility of science laboratory mean score 2.57, mean score 

related to practical and problem-solving tasks was 3.14. Thus, these sets of data and consecutive 

findings seek a detailed plan to reduce barriers by identifying problems in learning science and 

mathematics learning.  

On the other hand, learning facilitation appeared with diverse responses since it mostly 

relies on the individual teacher's professional knowledge, exposure to different trainings and 

workshops and proactive initiatives.  Some schools and teachers have been adopting Science 

Technology, Engineering and Math (STEM) practice, peer support, extra class and routine 

feedback, etc. that have been found effective in enhancing students' learning and exam scores. 

However, some respondents expressed that they were unaware how to teach science and math 
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subjects for students with VI which is crucial to translate science and mathematics' curricular 

expectations into accessible learning achievement.  

The key areas they lack are limited knowledge about the methods and strategies to teach 

students with VI, often missing braille literacy, lacking specialized training, less availability of VI 

friendly materials, providing individual support, etc. These findings from qualitative analysis align 

with the findings of quantitative findings. Some quantitative scores confirm a similar pattern of 

findings that moderate instructional delivery in addressing learning expectations and difficulties 

experienced by students with VI. For example, teachers’ facilitations to learning science indicated 

moderate students' perception such as inclusion in practical activities (M=3.14), adaptations 

(M=2.66), availability and use of assistive technologies used (M=2.63). The scores related to the 

teachers' facilitation to mathematics learning also appeared in similar patterns. The patterns 

aggregated from students' perceptions indicated insufficient efforts and availability to address 

unique mathematical learning needs of students with VI. This can be illustrated as teachers' 

adaptation of varied instructional strategies (M=2.68), development of accessible learning 

resources (M=2.72), availability of materials (M=2.88) and tactile mathematical materials 

(M=3.04). Both qualitative and quantitative data sets strongly seek individualized multisensory 

and methods for effective facilitation in learning science and mathematics contents, and could be 

substantiated by tactical and audio materials. 

Another area of analysis of this study was to explore challenges and limitations of current 

assessment practices in science and mathematics. Analysis of both qualitative and quantitative data 

sets showed that the findings are on the similar patterns indicating students with visual 

impairments were moderately satisfied with the current learning assessment practice. Participants 

expressed that assessment practice largely relies on a contingent model since it only allows limited 

flexibility such as adding extra time, assistant writer, large braille print etc. Data triangulation 

suggested that there are inaccessible formats that rarely provide opportunities for students with VI 

to express their true knowledge and learning potentialities. Narratives expressed by the participants 

highlight the challenges as visual bias, assessment like for regular students, inadequate or 

incompetent assistant writers, incorrect braille symbols in exam papers, limited teachers' 

knowledge and awareness about flexible and inclusive assessment as well as lack of a system that 

accommodates flexible assessment. Similarly, the findings from quantitative analysis also 

identified some key areas that indicate moderate to justified learning assessment.  
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Regarding accommodation in science examination (i.e., oral exams, extended time, 

practical assessment) scored as mean =2.99 and perceived appropriateness of assessment model 

mean=2.95 while learning assessment in Mathematics also had similar estimations. Mean scores 

of the key areas includes use of assistive technologies during examinations (M=3.17), appropriate 

or friendly assessment practice (M=2.50) and incorporate Braille and digital tools (M=2.57). Based 

on these qualitative and quantitative findings, students with VI are relatively satisfied with the 

current assessment practice compared to the other areas like addressing learning difficulties and 

problems, learning facilitation etc., but not at a satisfactory level. Thus, the triangulation certainly 

indicates the crucial implication in curricular reforms that suggest developing a system where 

assessment could fairly measure true progress of the students with VI. 
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CHAPTER: FIVE 

FINDINGS, CONCLUSIONS AND RECOMMENDATIONS 

This chapter outlines the major findings derived from the desk review and field-based data 

analysis. Based on these findings and the accompanying discussion, the study' s conclusion is 

drawn. Finally, the chapter offers some recommendations aimed at providing ways forward for the 

further improvement and development of school education, with a particular focus on students 

with visual impairments. 

Key Findings 

Aligning with study objectives, the findings of the study are presented below regarding 

desk review, results of qualitative study, survey and in recommendations: 

Subject-Specific Policy Alignment 

As the results of the study revealed, although national policies promote inclusive education, 

science and math curricula lack disability- and subject-specific guidelines in policy. The study 

exposed that visual content is not adapted into tactile or auditory formats, creating a major learning 

barrier. There is a strong demand for auditory-based Virtual Science Lab to address the lack of 

accessible practical science experiences and ensure equitable learning opportunities. 

Curriculum Design 

The results of study showed the existing science and math curricula lacking subject-

specific adaptation guidelines for VI learners. In the case of students with low vision, they 

expressed their concerns about smaller font size uses in science and mathematics subjects’ 

curriculum, textbooks and reading materials. Furthermore, the key stakeholders (students and 

teachers) of this study noted a critical absence of content differentiation and inclusive teacher 

manuals designed for non-visual learners. The study indicated that limited involvement of students 

with VI, resource teachers, and parents in curriculum development processes is a key challenge. 

Their participation is critical to align curriculum content and assessments with the real needs and 

learning styles of VI learners. 

Learning Problems 

The study revealed that students with VI have been facing difficulty in learning science 

and math due to the heavy reliance of these subjects on visual content like diagrams, graphs, 

chemical equations, and geometry. These challenges are intensified by the lack of adapted 

materials such as tactile diagrams and auditory resources. 



63 
  

Learning Facilitations  

The study exposed that science and math subject teachers applied various instructional 

strategies to facilitate learning of students with VI. Braille, large-print, and audio materials were 

used, though access to science and mathematics-specific materials seemed to be limited. Teachers 

were found using verbal explanations, extended time, lecture mode, peer-assisted learning and 

self-sustained learning to deliver content of science and mathematics. 

Availability of Accessible Resources 

As the study exposed, most schools lack essential accessible materials like Braille 

textbooks, tactile diagrams, 3D models, and screen-reader-compatible content. This shortage 

severely affects the facilitation of science and math learning, especially in understanding abstract 

or visual concepts. 

Professional Competence 

The study revealed that many science and math teachers are unprepared to teach inclusively 

due to a lack of training in assistive technology and alternative pedagogical strategies. This results 

in ineffective facilitation, especially when teaching practical science or visual math concepts such 

as geometry, graphs, or equations. 

Learning Assessment Practices 

This study revealed that present assessment systems rely heavily on paper-pencil tests. 

Alternative evaluations (e.g., oral, tactile, or practical tasks) are rare. Assistant writers are often 

untrained and unavailable. 

Coordination Across Agencies 

The study has also exposed needs of effective coordination among the apex body of 

secondary schools such as the CDC, the NEB and the CEHRD for effectively facilitating learning 

and assessment while designing curriculum of science and math, delivery of content, developing 

VI friendly science and mathematics learning resource materials and assessment practices. 

Discussion 

The study's findings underscore critical gaps in the inclusive delivery of science and 

mathematics education for students with visual impairments (VI), despite national policies 

promoting inclusive education. While inclusive education is emphasized in overarching 

frameworks, there remains a lack of subject-specific guidelines and practical adaptations in science 

and math curricula (Brand & Dalton, 2012; Loh et al., 2024). This misalignment leads to continued 
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reliance on visual content without adequate tactile or auditory alternatives, hindering access to 

core concepts such as diagrams, graphs, and chemical equations (Smith, 2007). The expressed 

demand for Virtual Science Labs reflects the need for accessible practical learning environments 

to ensure equity (Grasse et al., 2016). 

Curriculum development remains largely non-participatory, with limited involvement of 

students with VI, parents, and special educators. This restricts the alignment of content with 

learners’ actual needs (Loh et al., 2024). Inaccessible font sizes and a lack of inclusive teacher 

manuals were noted as significant concerns by both teachers and students. The absence of 

differentiation contradicts the principles of Universal Design for Learning (UDL), which advocate 

for multiple means of representation, engagement, and expression (Brand & Dalton, 2012; 

Leinenbach & Corey, 2004). 

Learning challenges persist due to science and math’s visual dependency. Although some 

instructional strategies—such as Braille materials, peer-assisted learning, and lecture-based 

explanations—are employed (Lamichhane, 2017), the scarcity of accessible materials such as 

tactile diagrams, 3D models, and auditory content continues to obstruct conceptual understanding 

(Smith & Smothers, 2012; Monteiro et al., 2019). 

Teacher preparedness is a further barrier. Many educators lack training in assistive 

technologies and inclusive pedagogical approaches, limiting their effectiveness in teaching 

abstract and practical concepts (Muradyan, 2023; Kashefimehr, 2018). The limited integration of 

assistive tools—such as screen readers, tactile diagrams, and adaptive lab equipment—points to 

missed opportunities for inclusive engagement (Mulloy et al., 2014; Kelly, 2018). 

Assessment practices remain conventional and largely paper-based, offering few 

alternatives like oral or tactile assessments. Moreover, assistant writers—when provided—are 

often untrained, undermining the reliability of assessment results (Adzanku et al., 2021). 

Finally, the study highlights the need for coordinated efforts between national agencies 

such as CDC, NEB, and CEHRD. Fragmented policy implementation and lack of synergy among 

these bodies impede systemic change (Wardhani, 2023). To ensure inclusive and equitable science 

and mathematics education, there must be greater collaboration in curriculum design, teacher 

training, resource development, and assessment planning. 
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Conclusion 

The key findings of study have exposed problems and challenges experienced by the 

students with visual impairments (VI) in learning, facilitation, and assessment of science and 

mathematics subjects. Despite the presence of progressive national policies such as the 

Constitution of Nepal (2015), Disability Rights Act (2017), and National Curriculum Framework 

(2019), their implementation remains inconsistent, especially in inclusive STEM education. The 

findings from both qualitative and quantitative data revealed systemic barriers related to 

curriculum content, instructional practices, learning materials, and assessment approaches. 

Science and mathematics curricula remain predominantly visual, with limited integration of tactile, 

auditory, or assistive modalities. Students with VI often struggle to engage with diagrams, 

chemical structures, and geometric figures due to the lack of adapted resources like Braille texts, 

tactile models, and audio-based supports. 

In the study, teachers widely reported limited training in inclusive pedagogy and access to 

subject-specific assistive technologies. As a result, students are frequently passive recipients of 

information rather than active learners. Moreover, assessment practices heavily rely on 

conventional written exams with little to no accommodation in terms of oral testing, extended time, 

or the use of assistive devices, thereby misrepresenting the actual knowledge and skills of VI 

learners. 

The study also documents a few encouraging practices in some schools such as peer-

assisted learning and locally created tactile materials, though these efforts are inconsistent and not 

systemically supported. To address these issues, the study recommends aligning curriculum with 

Universal Design for Learning principles, producing and distributing adapted learning materials, 

and investing in teacher capacity building for inclusive practices. Assessment systems must evolve 

to allow students with VI to demonstrate learning through multiple, accessible formats. 

Additionally, federal and local governments must prioritize funding for assistive technologies and 

create structures that promote inclusive learning environments.  

Most importantly, participants of this study raised their voices for establishing a national 

digital lab equipped with accessible tools that would enable them to engage more independently, 

practically, and equally alongside their sighted peers. Thus, unless meaningful reforms are adopted 

at policy levels, inclusive science and math education for students with visual impairments will 

remain aspirational rather than a practical reality. 
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Recommendations 

This section responds to the third objective and fifth research question of this study and 

thus it is intended to provide suggestions for improving the learning, learning facilitation and 

achievement assessment of science and mathematics for students with VI. Based on the findings 

of the study, following recommendations are suggested to federal level and local and school level 

stakeholders. 

For Federal Level 

At federal level, the key findings of this study recommend to CDC, NEB and CHERD to 

align the current teaching learning and assessment practice of Science and Mathematics curricula 

as per learning needs of students with VI in the following ways: 

For Curriculum Development Centre 

 As per the results of this study to facilitate learning in science and math subject Curriculum 

Development Center (CDC) is suggested for developing science and mathematics subjects 

specific separate teacher's guidelines to address learning difficulties and challenges faced 

by students with VI along with incorporating large fonts size of text, tactile, auditory, and 

digital alternatives to visual content of both subjects. Further to address access to contents 

of curriculum of science and math for learners with low vision there is need to enlarge font 

size of text as per their needs. 

 Addressing accessibility issues in science lab related activities CDC is recommended to 

integrate a fully accessible, audio-narrated and screen-reader-compatible Virtual Science 

Lab into science curriculum as an inclusive alternative to the existing practice of laboratory 

experiences for students with visual impairments. This virtual platform should be designed 

to simulate key science experiments and practical concepts through auditory and tactile 

interaction. In this regard, Curriculum Development Centre (CDC)may take the lead in 

designing, coordinating, and institutionalizing the Virtual Science Lab to bridge the 

existing gap in science practical learning and needs of visually impaired learners. 

 Consult students with visual impairments, resource teachers, subject teachers from 

integrated classes, and experts in visual impairments in the curriculum development 

process—through workshops or seminars—to ensure that the content is responsive to the 

needs of learners with visual impairments. 
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 Institutionalize science and math subject-specific Individualized Education Plan (IEP) in 

the policy provisions of curriculum. and ensure the integration of assistive technologies 

like audio calculators, DAISY books, screen readers, and braille displays into teaching 

practice. 

For National Examination Board 

 Develop comprehensive inclusive examination and assessment guidelines to facilitate the 

effective academic evaluation practice of science and math in measuring learning 

performance of learners with disabilities VI.  

 Differentiate and accommodate current practice of the same set of SEE exam questions 

paper as per the needs of students with VI because of their unique needs and nature. 

 Though the provision of providing extra time and assistant writers reflects a positive effort 

in the assessment process, the spirit of inclusive education calls for greater flexibility and 

meaningful accommodations in learning assessment practices to address the needs of 

students with visual impairments in science and math subjects. 

 There is a need for standardized guidelines to adapt science and math assessment tools and 

content (e.g., tactile question papers, oral and interactive assessments) and training 

provision for examiners and assistant writers in inclusive assessment practices. 

The Cross-Cutting Systemic Mechanism 

Overall, the key findings of this study recommend for developing of a cross-cutting 

systemic collaborative mechanism among the stakeholders (CDC, NEB and CEHRD) cooperate 

closely to: 

 Ensure inclusive curriculum development that integrates non-visual content delivery 

methods. 

 Institutionalize teachers' capacity building training and program in inclusive teaching 

learning and assessment for science and math pedagogy. 

 Collaborate to develop VI-friendly and accessible science and mathematics subject specific 

learning facilitation and achievement assessment resource materials. 

For Local and School Level 

The key findings of this study recommended that local governments (municipalities), 

school principals, and School Management Committees (SMCs) align science and mathematics 
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teaching, learning, and assessment practices with the learning needs of students with visual 

impairments (VI). 

For Local Level  

 Make budgetary arrangements to manage integrated and resource classes of visually 

impaired learners for their access to tactile, braille and assistive technologies for the 

effective uses in teaching science and mathematics.  

 Organize workshops and trainings for capacity-building of mathematics and science 

teachers focusing on inclusive pedagogy and transforming visual content into tactile and 

auditory forms.  

 Promote locally developed and low-cost tactile models created with wood or clay and 

peer-to-peer learning systems.  

 Strengthen local monitoring mechanisms to track implementation of inclusive practices 

and invest in improving access to school infrastructure for mobility and digital access for 

students with VI  

For School Level 

 Head teacher and SMCs should prioritize the development implementation of subject-

specific Individualized Education Plans (IEP) that addresses adaptations required for 

students with VI in science and math instruction, materials, and assessment. 

 Head teachers should collaborate with local government for the availability and use of VI-

friendly learning resources including braille textbooks, tactile diagrams, geometry kits, 

audio-supported tools and adapted science lab equipment.  

 Head teachers should facilitate flexible and inclusive assessment practices, such as tactile 

and oral evaluations, interactive practical assessments, and adapted exam formats. 

 Furthermore, SMCs have to take a proactive role in advocating, building partnerships with 

NGOs, and monitoring the school’s inclusive education efforts.  

 HT and SMC should create a least restrictive environment (LRE) with accessible 

infrastructure and digital resources being integrated into school improvement plans (SIP). 
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ANNEX -I 

KII Guidelines for CDC Expert 
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< 

^_ b[li6;DaGwL ckfª\utf ePsf afnaflnsfx?nfO{ Wofg lbO{ ul0ft / lj1fg ljifosf kf7\oqmd lgdf{0fdf 

ePsf s'g} pNn]vgLo c;n cEof; b]Vg' ePsf] 5 ls < 

&_ b[li6;DaGwL ckfª\utf ePsf afnaflnsfx?df ul0ft / lj1fg ljifosf] l;sfOdf x'g] sl7gfO{ / ;xhLs/0f 

ug]{ pkfox?af/] kf7\oqmd lgdf{0fstf{ / lzIfsx? slt tflndk|fKt ePsf] kfpg' ePsf] 5 <-;r]tgf, 

bIftf, k|ljlwsf] 1fg / k|of]u, cled"vLs/0f tyftflndsf] cfjZostf_  

*_ tkfO{Fsf] ljrf/df s] s:tf gLltut kl/jt{gx?sf] cfjZostf b]Vg'x'G5 < 
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ANNEX -II 

KII Guidelines for National Examination Board (NEB)Expert 

gfdM ===========================================, lnª\uM ===============, pd]/M ====== jif{, hfthfltM ======================= 

z}lIfsof]Uotf =========================  

lhNnfM ===================, kflnsfM =========================sfof{noM ==========================, kbM ====== 

!_ljBfno lzIffsf] kf7\oqmddf b[li6;DaGwL ckfËtf ePsf ljBfy{L{x¿sf] ul0ft / lj1fg ljifosf] k/LIff tyf 

d"Nofª\sg ;DaGwdf s] s:tf k|fjwfg /flvPsf 5g\ < -ljifout ?kdf s'g} k|fjwfgx¿ /flvPsf] 5 ls 

5}g<_ 

@_ b[li6;DaGwL ckfËtf ePsf ljBfy{L{x¿nfO{ k/LIffdf ;fd]n ubf{ tyfd"Nofª\sg ubf{ s] s:tf ;d:of / 

r'gf}ltx? dx;'; ug'{ ePsf] 5 < 

#_ s] k/LIff tyf d"Nofª\sgsf tl/sfdf cg's'ngx? ug{ ldNg] u/L kf7\oqmdn] 7fpF lbPsf] 5 <-5 eg] s] 

s:tf cg's"ngx? ug{ ;lsG5 <_ 

$_ a|]naf6 xn ug{ g;lsg] ul0ft / lj1fgsf k|Zgx?sf] ;dfwfg jf  ljsNk s] x'g ;Snf < 

%_ k/LIffdf ;xof]uL /fVbf ljBfyL{sf] cleJolQm jf pQ/x? pQ/sfkLdf ?kfGt/0f ug{ s] s:tf r'gf}ltx? b]Vg' 

x'G5 < -ltgnfO{ s;/L Go"g ug{ ;lsPnf_ 

^_ b[li6;DaGwL ckfËtf ePsf ljBfy{L{x¿sf] ul0ft / lj1fg ljifosf] k/LIffdf ;xof]uL k|ljlwx? k|of]u ug{ 

;Sg] Joj:yf s] s:tf] 5 <-s'gs'g ;xof]uL k|ljlwx? k|of]u ug{ kfpF5g\ <_ 

&_ ;dfj]zL d"Nofª\sg k4ltsf] ljsf;df s] s:tf sfo{x? ePsf 5g\ <-s] tL kof{Kt 5g\Ù s] s:tf r'gf}ltx? 

b]Vg' x'G5 <_ 

*_ b[li6;DaGwL ckfËtf ePsf ljBfy{L{x¿sf] ul0ft / lj1fg ljifosf] d"Nofª\sg ;DaGwL s'g} c;n cEof; 

sf] b]lVg' ePsf] 5 ls < 

(_ b[li6 ckfª\utf ePsf ljBfyL{x?nfO{ klg pko'Qm x'g]u/L ul0ft / lj1fg ljifox?sf k/LIff tyf d"Nofª\sg 

k4ltdf s] s:tf gLltut kl/jt{g cfjZostf dxz'; ug'{ ePsf] 5 < 
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ANNEX-III 

KII Guidelines for Center Education and Human Resource Development (CEHRD) Expert 

gfdM ===========================================, lnª\uM ===============, pd]/M ====== jif{, hfthfltM ======================= 

z}lIfsof]Uotf =========================  

lhNnfM ===================, kflnsfM =========================sfof{noM ==========================, kbM ====== 

!_b[li6;DaGwL ckfËtf ePsf ljBfy{L{x¿sf] nflu kf7\ok':ts tyf ;fdu|Lsf] ljsf; ug'{ x'G5 ls x'Fb}g <-s] 

s:tf ;fdu|Lx? ljsf; ul/Psf 5g\_ 

@_ s] kf7\oqmdn] ul0ft / lj1fg ljifosf ;fdu|Lx? b[li6;DaGwL ckfËtf ePsf ljBfy{L{x¿nfO{ pko'Qm x'g]u/L 

ljsf; ug{ cfjZos nrstf tyf cg's"ngsf] :yfg lbPsf] 5 < 

#_ ;fdu|Lx?sf] ljsf; ubf{ Go"g b[li6 / b[li6ljxLgtfsf nflu s] s:tf cg's"ng u/L ;fdu|L ljsf; ug'{x'G5 

<-a|]n, cl8of], 6\ofS6fO{n ;fdu|L cflb_ 

$_ ul0ft / lj1fg ljifosf ;fdu|Lx? kx'Fro'Qm agfpg ;xof]uL k|ljlw k|of]u u/L ;fdu|Lsf] ljsf; ul/Psf 

5g\ < 

%_ ul0ft / lj1fg ljifosf ;fdu|Lx? kx'Fro'Qm agfpg s] s:tf r'gf}ltx? cg'ej ug'{ePsf] 5 < 

^_ CEHRD sf] k|b]z tyf :yfgLo txaLr ;fdu|Lsf] ljsf; tyf k|lzIf0fdf s] s;/L ;dGjo x'G5 < To;df 

s] s:tf r'gf}ltx? cg'ej ug'{ePsf] 5 < 

&_ kf7\oqmd / ljifout ;fdu|Lx?sf] ljsf;nfO{ k|efjsf/L agfpg s] s:tf gLltut Joj:yfx? cfjZos 

b]Vg'x'G5 < 

*_ b[li6;DaGwL / ckfËtf;DaGwL s] s:tf s'/fx?nfO{ tflnddf ;dfj]z ul/Psf] 5 < s– s;nfO{ tflnd 

lbOPsf] 5 < tflnddf s] s:tf] kl/dfh{g ug'{knf{ < 
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ANNEX-IV 

Key Informant Interview Guideline for Headteacher 

gfdM ======================, lnª\uM ===============, pd]/M ====== jif{, hfthfltM ===============z}lIfs of]Uotf ================ 

lhNnfM ===================, kflnsfM =========================ljBfno ==========================, k|=c= jif{M ====== 

!_ tkfOF{sf] ljBfnodf b[li6;DaGwL ckfª\utf ePsf ljBfyL{x?sf]] ul0ft / lj1fg ljifok|ltsf] ?lr / pknAwL 

s:tf] kfpg'ePsf] 5 < 

@_ ckf+utfePs} sf/0f pgLx?df ul0ft / lj1fg l;sfOdf s] s:tf sl7gfO{ tyf r'gf}ltx? b]lvG5g\ < ltgnfO{ 

sd ug{ s] s:tf ;xhLs/0f ug'{ePsf] 5 < -z}lIfs ;fdu|Ldf kx'Fr, a;fO Joj:yfkg, l;sfO ;xlhs/0f / 

d"Nofª\sg / sIff]Gglt_  

#_ kf7\oqmdn] ul0ft / lj1fg ljifox? cWofkg ug{sf] nflu l;Sg ufx|f] x'g] ljifoj:t'nfO{ cg's"ng jf nrstfsf] 

/0fgLlt ckgfpg] 7fpF lbPsf] 5 t <-s] s:tf nrstf jf cg's"ng_ 

$_ b[li6;DaGwL ckfª\utf ePsf ljBfyL{x?nfO{ ul0ft / lj1fg ljifo lzIf0fsf r'gf}ltx? s] s:tf kfpg' ePsf] 

5 < s;/L Go"gLs/0f ul//xg' ePsf] 5 < 

%_ ljBfnodf ul0ft / lj1fgsf ljifoj:t'x? l;Sg ;xof]uL ;fdu|Lx? pknAw 5g\ < -h:t}, y|L 8L ;fdu|L, a|]n 

gf]6]zg, sDKo'6/, df]afOn tyf ;'Gg] jf 5fd]/ k9\g ldNg] ;fdu|L_ 

^_ ljBfnodf b[li6;DaGwL ckfª\utf ePsf ljBfyL{x?sf] k/LIff / l;sfO d"Nofª\sg ug{ s] s:tf pkfox? 

ckgfpg' x'G5 < kf7\oqmdn] lbPsf k|fjwfgx? cg's"n / kof{Kt 5g\ t < 

&_ tkfO{Fsf] ljBfnosf lzIfssf] bIftf tyf tflndk|fKt lzIfssf] cj:yf s:tf] 5 < 

*_ b[li6 ckfª\utf ePsf afnaflnsfx?nfO{ ul0ft / lj1fg l;sfOdf ePsf s'g} pNn]vgLo c;n cEof; 

b]Vg'ePsf] 5 ls < tkfO{Fsf] ljBfnodf klg s'g} pbfx/0fLo cEof; 5 ls < 

(_ b[li6 ckfª\utf ePsf ljBfyL{x?nfO{ b[li6ut u/L ul0ft / lj1fg ljifosf kf7\oqmdsf] sfof{GjognfO{ ;xh 

agfpg :yfgLo ;/sf/sf] ;+j]bgzLntf s:tf] kfpg'ePsf] 5 < cfufdL lbgdf s] s:tf k|of;x? ug'{kg]{ 

dxz'; ug'{ePsf] 5 < 

!)_ tkfOF{sf] ljrf/df s] s:tf gLltut kl/jt{gx?sf] cfjZostf b]Vg'x'G5 < b[li6ljxLg ljBfyL{x?n] ul0ft / 

lj1fgsf ljifoj:t'x? kx'Fro'Qm agfpg gLltut ?kdf s] s:tf kl/jt{gx? cfjZos xf]nf <  
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ANNEX-V 

Indepth Interview Guideline for Mathematics Teacher 

Accessibility  

!_b[li6;DaGwL ckfª\utf ePsf ljBfyL{x¿nfO{ ul0ft ljifo -h:t} ;d"x, cª\sul0ft, aLhul0ft, Hofldlt, 

lqsf]0fldlt, tYofÍzf:q / ;DefJotf l;Sgs:tfzfdfu|Lx? cfjZos k5{g\ -yLdMk|ljwL ;DaGwL / cGo_ 

@_ tkfO{Fsf] sIffdf b[li6;DaGwL ckfª\utf ePsf ljBfyL{x¿;Fu a|]n jf 6\ofS6fOn u|flkmS; jf cGo ;fdu|Lsf] 

pknAwtf s:tf] 5 < ;fy} To;sf] k|efjsf/L Joj:yfkg ug{ s:sf] e"ldsf s:tf] x'g'knf{ < 

#_ tkfO{Fsf] ljBfnodf ul0ft ljifo lzIf0f;Fu ;DalGwt a|]n jf 6\ofS6fOn u|flkmS; jf cGo ;fdu|Lsf] pknAwtf 

s:tf] 5 < lzIf0fdf To:tf ;fdu|Lx?sf] Joa:yfkg tkfO{F lzIfssf] x}l;o]tn] s;/L ul//fVg'ePsf] 5 < To;sf] 

k|efjsf/L Joj:yfkg ug{ s:sf] e"ldsf s:tf] x'g'knf{ < 

Curriculum and Instructional design 

$_ xfnsf] ul0ft ljifosf] kf7\oqmd b[li6;DaGwL ckfª\utf ePsf ljBfyL{x¿sf nflu slQsf] ;fGble{s 5 . 

o;nfO{ yk ;'wf/sf nflu ul0ftsf] s'g If]qnfO{ -h:t} ;d"x, cª\sul0ft, aLhul0ft, Hofldlt, lqsf]0fldlt, 

tYofÍzf:q / ;DefJotf_ ;'wf/ jf kl/dfh{g ug'{knf{ < 

%_ tkfO{Fsf] ljrf/df b[li6;DaGwL ckfª\utf ePsf ljBfyL{x¿nfO{ ul0ft -h:t} ;d"x, cª\sul0ft, aLhul0ft, 

Hofldlt, lqsf]0fldlt, tYofÍzf:q / ;DefJotf_ lzIf0f ug{ s:tf /0fgLlt ckgfpFbf k|efjsf/L x'G5 <  

^_ ul0ft ljifo -h:t} ;d"x, cª\sul0ft, aLhul0ft, Hofldlt, lqsf]0fldlt, tYofÍzf:q / ;DefJotf_ k9fpFbf 

tkfO{Fn] dlN6–;]G;/L  ->j0f, :kz{, df}lvs j0f{g_ ljlwåf/f s] s:tf cEof;x¿ u/fpg'x'G5 < s'g} 7f]; pbfx/0f 

lbg ;Sg'x'G5 < 

&_ ul0ft ljifosf ljleGg If]qx? h:t} ;d"x, cª\sul0ft, aLhul0ft, Hofldlt, lqsf]0fldlt, tYofÍzf:q / 

;DefJotf lzIf0fdf s:tf ;fdu|Lx? k|of]u ubf{ k|efjsf/L x'G5 < tkfO{Fn] To:tf ;fdu|Lx? sltsf] k|of]u ug'{x'G5 

< 

*_ ul0ftsf cd"t{ cjwf/0ffx¿nfO{ ;xh agfpg tkfO{Fn] s] s:tf pkfox? ckgfpg' x'G5 < 

6\ofS6fOn -:kz{_ 9fFrf  jf Jojxfl/s ultljlwx¿sf] k|of]u ug{'x'G5 / b[li6ljxLg ljBfyL{x?sf] To;df slQsf] 

;xeflutf b]vfpF5g\ < -yLdMcjwf/0ff ljsf;, Jojxfl/s l;sfO_ 

(_ ;dfj]zL lzIf0f ljlw jf l;sfOsf] ljZjJofkL 9fFrf -o' l8 Pn\_ k|of]u ug'{x'G5 < ug'{x'G5 eg] s:tf lzIf0fsf 

/0fgLltx? ckgfpg' x'G5 < 

!)_ ;dfj]zL lzIff tyf o'l8Pn ;DaGwL tflnd lng'ePsf] 5 < -yLdM ;dfj]zL lzIff tyf o'l8Pn ;DaGwL 

tflnd, Joj;flos bIftf ljsf;_ 

Support services with ATS 
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!!_ s] tkfO{Fn] ul0ft ljifo lzIf0f ubf{ ;xfos k|ljlw -h:t} 6lsË SofNs'n]6/ jf a|]n lk|G6/_ sf] k|of]u ug{'x'G5 

< olb k|of]u ug'{x'G5 eg], s'g pks/0f a9L k|efjsf/L b]Vg'ePsf] 5 < -yLdM ;xfos k|ljlw kx'Fr, k|ljlwsf] 

k|of]u k|efjsfl/tf_ 

Learning assessment 

!@_ b[li6;DaGwL ckfª\utf ePsf ljBfyL{x¿sf] ul0ft ljifosf] l;sfO pknlJw dfkg ug{ s:tf ultljlwx? 

cjnDjg ul//fVg'ePsf] 5 . -h:t} a|]n, df}lvs pQ/, lrqsf] j0f{gfTds JofVof_ -yLdM ;dfj]zL jf j}slNks 

d"NofÍg tl/sf_ 

!#_ ljBdfg l;sfO d"NofÍg k4ltnfO{ yk ;'wf/ ug{ s] ug{ ;lsPnf < -yLdM d"NofÍg ;'wf/, gLltut l;kmfl/;_ 

!$_ b[li6;DaGwL ckfª\utf ePsf ljBfyL{x¿sf] l;sfO -cfnf]rgfTds ;f]r, /rgfTdstf, ;xsfo{, / ;~rf/_ / 

u[xsfo{ tyf kl/of]hgf sfo{df slQsf] ;lqmotf kfpg'ePsf] 5 < ljBfyL{x¿sf] l;sfO / u[xsfo{ tyf kl/of]hgf 

sfo{df ;xeflutf a9fpg s:tf pkfox? cjnDjg ul//fVg'ePsf] 5 < 

Policy and practice  

!%_ b[li6;DaGwL ckfª\utf ePsf ljBfyL{x?sf] nflu ul0ft l;sfOnfO{ ;xh agfpg,  kf7\oqmddf s] s:tf 

kl/jt{g ug'{ knf{ < -kf7\oqmd_ 

!^_ b[li6;DaGwL ckfª\utf ePsf ljBfyL{x¿sf] ul0ft l;sfOnfO{ yk k|efjsf/L agfpg 

lzIfs tflnd, ;|f]t Joj:yfkg, tyf gLltut kIfdf s] s:tf ;'wf/sf Jofjxfl/s ;'emfj lbg'x'G5 < -yLdM 

gLltut l;kmfl/;, k|0ffnLut ;'wf/_ 
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ANNEX-VI 

In-depth Interview Guideline for Science Teacher 

gfdM ===========================================, lnª\uM ===============, pd]/M ====== jif{, hfthfltM ======================= 

z}lIfs of]Uotf =========================  

lhNnfM ===================, kflnsfM =========================ljBfnoM ==========================, ljifoMM ====== 

Interest, and Participation 

!= b[li6;DaGwL ckfª\utf ePsf ljBfyL{x?sf] lj1fg ljifok|ltsf] ?lr s:tf] kfpg'ePsf] 5 < pgLx?sf] ;du| 

l;sfO pknAwLsf] :t/ s:tf] 5 < 

@= b[li6;DaGwL ckfª\utf ePsf ljBfyL{x?sf] l;sfO ;xeflutf s:tf] 5 < s] s:tf ljifoj:t' / lqmofsnfkdf 

;xeflutf /fd|f] / s:tfdf sd kfpg'ePsf] 5 < ;xeflutf a9fpg s] ug'knf{ < 

Accessibility 

#= a|]n, 6\ofS6fOn df]8]n, sDKo'6/ Pj+ >Jo ;fdu|L slQsf] pknAw 5 < Probes: ;fdu|Lsf]  pknAwtfsf] 

cj:yf s]  s:tf] 5 < pknAw ;|f]t ;fdu|Ln] ljifout  z}lIfs cfjZostfsf] ;Daf]wg  x'G5 jf x'Fb}g < 

yLdsf]l8ªM ;|f]t ;fdu|Lsf] pknAwtf / cfjZostfsf] ;Daf]wg jf kx'Fr 

$= sIffsf]7fdf a;fO Joj:yfkg s] ljwfyL{sf] ljz]if cfjZostfnfO{ Wofg lbP/ ul/Psf] 5 < s] k':tsfno, 

k|of]uzfnf, sDko'6/ Nofadf kx'Fr ;'lglZrt ul/Psf] 5 < s] lj1fg cWoog ug{ cfjZos ;fdu|Lsf] Joj:yf 

ul/Psf] 5 < k|of]usf] cj:yf s:tf] 5 < 

Instructional design & Curriculum 

%= b[li6;DaGwL ckfª\utf ePsf ljBfyL{x¿nfO{ lj1fg ljifo cWofkg ubf{ s:tf lsl;dsf lzIf0f /0fgLlt 

ckgfpg' x'G5 < Probes: >j0f ljlw, a|]n jf 6\ofS6fOnsf] k|of]u < k|of]uzfnfdf pgLx¿sf] ;xeflutf / kx'Fr 

< JolQmut kf7of]hgf lgdf{0f jf ljifoj:t'sf] cg's"ng yLd sf]l8ª lzIf0f ljlw / cg's"ng . 

^= If]qut ?kdf ef}lts, /;fog, hLj / e"u{e tYff vuf]n lj1fgsf ljifoj:t'df ljBfyL{x?n] s'g If]qdf ;xh 

/ s'gs'g If]qdf sl7gfO{ dx;'; ug'{x'G5 < sf/0f s] xf]nf < 

&= lj1fg ljifo;Fu ;DalGwt k|of]ufTds k|lqmofx¿ -h:t} k/LIf0f, cjnf]sg, ljZn]if0f_ lzIf0f ubf{ tkfO{Fn] s]–

s:tf pkfox¿ ckgfpg' x'G5 / s] s'/f ug{ ;Sg'ePsf] 5}g\ < lsgxf]nf < Probes: k|ToIf cg'ejdf cfwfl/t 

l;sfO slQsf] ;Dej x'G5 < j}slNks cEof; jf dfkg ljlw k|of]u ug{'x'G5 < yLdsf]l8ª, cg'ejhGo cEof; /  

j}slNks lj1fg lzIf0f . 

*= pgLx?nfO{ lj1fg ljifo lzIf0f l;sfOsf d'Vo sl7gfO{ tyf r'gf}tLx¿ s]–s] b]Vg'x'G5 < Probes: 

cjwf/0ffTds jf k|of]ufTds kIf s'g a9L sl7g / r'gf}ltk"0f{ < yLdsf]l8ªM ljifoj:t'sf] sl7gfO{ / r'gf}ltx¿  

.  
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Support services with ATs 

(=tkfO{Fn] lj1fg ljifosf] lzIf0fdf k|of]u x'g] ;xfos k|ljlw (Assistive technology_ / To;sf] k|efjsfl/tf 

s] s:tf] b]Vg'ePsf] 5 < Probes: ;xof]uL k|ljlw h:t} 6]S6fOn÷a|]n ls6, tactile kit sf] pknAwtf, kx'Fr / 

k|of]u cj:yf < yLdsf]l8ªM k|ljlwsf] pknAwtf, k|of]u / k|efjsfl/tf 

!)=tkfO{Fn] ;dfj]zL lj1fg lzIf0fsf nflu s'g} ljz]if tflndk|fKt ug{'ePsf] 5 < To;n] lzIf0f k|lqmofdf s] 

s:tf] ;xhtf k|bfg u/]sf] 5 < -Probes: tflndsf] k|s[lt ,Jojxfl/s pkof]lutf / s] cem} yk tflnd cfjZos 

nfU5 < yLd sf]l8ªM Ifdtf ljsf; / k|efj_ 

Learning assessment  

!! pgLx?sf] ;du| l;sfO pknAwLsf] :t/ s:tf] 5 < pknAwLdf s] s'/fx?n] a9L k|efj kf/]sf] 5 xf]nf < 

pknAwL a9fpg s] ug{'knf{ < 

!@ b[li6;DaGwL ckfª\utf ePsf ljBfyL{x¿sf] nflu lj1fgsf] d"NofÍg ubf{ s:tf cg's"ngsf tl/sf 

ckgfpg'x'G5 < -Probes: Braille, df}lvs k/LIff, 6\ofS6fOn lrqk|of]u, d"NofÍgn] jf:tljs Ifdtf dfkg u5{ 

t < yLd sf]l8ª M d"NofÍgdf kx'Fr / ;dfj]lztf_ 

!#= k|of]ufTds lzIf0f lqmofsnfkdf b[li6;DaGwL ckfª\utf ePsf ljBfyL{x¿sf] ;xeflutf / r'gf}ltx? s:tf 

kfpg'ePsf] 5 < Probes: b[li6ljxLg ljBfyL{x¿nfO{ k|of]ufTds lqmofsnfkdf ;lqmo ?kn] ;xefuL u/fpg] cGo 

pkfox¿ 5g\ < ;d"xdf sfdug]{ cj;/x¿ lbg'x'G5 < 

Policies 

!$= b[li6;DaGwL ckfª\utf ePsf ljBfyL{x¿sf] nflu lj1fg ljifosf] kf7\oqmd, l;sfO tyf d"Nofª\sgsf If]qdf 

s]–s:tf sdL /x]sf 5g\ < ;'wf/sf] nflu tkfO{Fsf ;'emfjx¿  

Probes: kf7\oqmd, tflnd, ;|f]t ;fdu|Ldf s] ;'wf/ cfjZos 5 < ;xfos k|ljlw k|of]u s;/L ;zQm agfpg 

;lsG5 < yLd sf]l8ª M gLltut ;'wf/ / Jojxfl/s ;'emfj .  
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ANNEX -VII 

Focus Group Discussion Guidelines for Students 

!=s[kof tkfOF{x?sf] lj1fg / ul0ft ljifosf] l;sfO cg'ej eGg' x'G5 ls < 

@= tkfO{Fsf] ljrf/df lj1fg / ul0ft ljifosf] kf7\oj:t'df ;dfj]z ul/Psf s] s'/f l;Sgdf sl7gfO cg'ej 

ug{'ePsf] 5 < k|f]A;M s'g vfnsf kf7x¿ jf zLif{sx¿ a'‰g ;a}eGbf ufx|f] x'G5 < kf7\ok':tsdf 

a|]n÷>Jo÷:kz{df cfwfl/t JofVof slQsf] k|of]u ePsf] 5 < 

#= lj1fg / ul0ft ljifo ;xh ?kn] l;Sgdf lzIfsx¿n] s]–s:tf km/s–km/s l;sfO ljlw ckgfpg' x'G5 ls, 

;a}nfO{ Pp6} tl/sfn] k9fpg' x'G5 < k|f]A;  z}lIfs cfjZostfcg';f/ lzIf0f  ;dfof]hg, k|of]u ul/g] b[Zo 

;fdu|Lsf] a'emfO{  . 

$=tkfO{Fsf] ljBfnodf lj1fg / ul0ft ljifoj:t' ;xh?kn] l;Sgsf nflu s]–s:tf b[li6 ckfª\u d}qL z}lIfs 

;fdu|L pknAw 5g\ < k|f]A;M a|]n k':ts, >Jo ;fdu|L :kzL{o rf6{  cflbsf] pknAwtf . 

%= sIffdf ul0ft / lj1fg ljifosf] l;sfOdf s]–s:tf] ;xhLs/0f jf cg's"ng kfpg'x'G5 < k|f]A;M cltl/Qm ;do 

jf df}lvs pQ/df s:tf] ;xhLs/0f tkfO{FnfO{ pkof]uL nfU5 <  

^= tkfO{Fsf] lj1fg / ul0ft ljifosf] z}lIfs cfjZostf ;Daf]wg ug{ JolQmut z}lIfs of]hgf -IEP_ lgdf{0f 

ul/G5 < k|f]A;M ljBfnon]  IEP sf] Joj:yf u/] jf gu/]sf], u/]sf] ePdf slt k6s lzIfs jf ljBfnon] tkfO{Fsf] 

IEP cBfjlws u5{Gf\ < IEP n] tkfO{+sf] jf:tljs l;sfO cfjZostf ;Daf]wg u/]sf] 5 ls 5}g < 

&=lj1fg ljifosf] k|of]uzfnfdf tkfO{Fsf] kx'Frsf] cj:yf s]–s:tf] 5 < k|f]A;M tkfO{Fn] lj1fg k|of]ux¿ k|ToIf 

¿kdf ug]{ df}sf kfpg'x'G5 < k|of]uzfnfdf :kz{of]Uo df]8n jf >Jo dfu{bz{g pknAw 5g\ < k|of]u ubf{ tkfO{FnfO{ 

s;n] / s;/L ;xhLs/0f u5{ < 

*=tkfO{Fsf] sIff ;dfj]zL / kx'Frof]Uo s] s:tf] 5 xf]nf < k|f]A;M sIffsf]7f k|j]z, a;fOsf] :yfg, ;fdu|Lsf] kx'Fr 

/ sIffut  5nkmndf efulng k|f]T;fxg . 

(= lzIfsn] lj1fg / ul0ft ljifo l;sfpFbf tkfO{Fsf] l;sfO cfjZostfnfO{ s] s:tf] k|fyldstf lbg'x'G5 < k|f]A; 

M lzIf0f ljlwdf ax'–ljsNk jf ;xhLs/0f .  

!) lj1fg / ul0ft ljifosf] l;sfO d"NofÍgsf qmddf ;dfj]zL jf j}slNks s] s:tf ljlwx¿ k|of]u ul/G5 < 

k|f]A;M a|]n, df}lvs jf cGo ljsNkx¿ .  

!!= lj1fg / ul0ft ljifosf] ;dfj]zL l;sfO jf tfj/0f ;[hgf ug{ tkfO{Fsf] ;Nnfx ;'emfj s]xL 5 ls < k|f]A;M 

kf7\o ljifoj:t' , z}lIfs ljlw / ;|f]t ;fdu|L cg's"ng jf cGo ;DaGwdf . 
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ANNEX-VIII 

Interview Guideline for Parents 

gfdM ===========================================, lnª\uM ===============, pd]/M ====== jif{, hfthfltM ======================= 

z}lIfsof]Uotf =========================  

lhNnfM ===================, kflnsfM ========================= 

!_ tkfO{Fsf] aRrfsf]] ul0ft / lj1fgsf] l;sfO :t/ s:tf] 5 < -l;Sg] ?lr, ;lqmotf, pknAwL :t/_ 

$_ ul0ft / lj1fgsf ljifoj:t' l;Sg s] s:tf sl7gfOx? b]Vg'ePsf] 5 < aRrfnfO{ 3/df l;sfO ;xhLx/0f 

ug{ s] k|aGw ug'{ ePsf] 5 < 

%_ ul0ft / lj1fg ljifosf lstfadf ePsf s'gs'g ljifoj:t' l;sfpgnfO{ ufx|f] x'G5 < 

^_ tkfO{Fsf] 3/df jf ljBfnodf ul0ft / lj1fgsf ljifoj:t'x? l;Sg ;xof]uL ;fdu|Lx? s] s] pknAw 5g\ < -

a|]ndf n]lvPsf ;fdu|L, ;'Gg] jf 5fd]/ k9\g ldNg] ;fdu|L, 3/df pknAw ;fdu|L_  

&_ ljBfnon] tkfOF{sf] aRrfnfO{ l;sfOdf ;xof]u k'Ug] s:tf vfnsf tflnd jf ;xof]ux? h:t}, lx88'n, a|]ndf 

n]Vg k9\g, k/fdz{, k|ljlwsf] k|of]u cflbdf ;xof]u jf tflnd k|bfg u/]sf] 5 < 

*_ b[li6 ckfª\utf ePsf afnaflnsfx?nfO{ l;sfO ;xhLs/0f ug{ kl/jf/sf] e"ldsf s:tf] x'g'kb{5 xf]nf < 

(_ ul0ft / lj1fgsf] l;sfOnfO{ /fd|f] tyf ;dfj]zL agfpg lzIfs / ljBfnon] s] s] ubf{ /fd|f] xf]nf < :yfgLo 

;/sf/ / c?dflysf ;/sf/n] s] ug'{ knf{ < 
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ANNEX XI 

Interview Guideline for School Management Committee Members 

gfdM ===========================================, lnª\uM ===============, pd]/M ====== jif{, hfthfltM ======================= 

z}lIfsof]Uotf =========================  

lhNnfM ===================, kflnsfM =========================sfof{noM ==========================, kbM ====== 

!_ ljBfno Joj:yfkg ;ldltsf] tkm{af6 b[li6;DaGwL ckfËtf ePsf ljBfy{L{x¿sf] ul0ft / lj1fg ljifosf 

l;sfO sl7gfOx?sf] klxrfg / ;xhLs/0f ug{ s] s:tf k|of;x? ug'{ ePsf] 5 < 

@_ ljBfno Joj:yfkg ;ldltsf] j}7sdf ljz]if cfjZostf ePsf aRrfx?;DaGwL 5nkmn slQsf] x'G5 < s] 

s:tf lg0f{ox? ug'{ePsf] 5 < s] s;/L ;xof]u ug]{ of]hgf / sfo{qmd to ug'{ePsf] 5 < 

#_ tkfOF{sf] ljrf/df b[li6;DaGwL ckfËtf ePsf ljBfy{L{x¿sf] ul0ft / lj1fg ljifosf l;sfO d"Nofª\sgsf s]–

s:tf ;d:of / r'gf}ltx? b]Vg'x'G5 < 

$_ kf7\oqmd tyf l;sfO d"Nofª\sgnfO{ b[li6;DaGwL ckfËtf ePsf ljBfy{L{x¿sf] ul0ft / lj1fg ljifosf 

l;sfOnfO{ k|efjsf/L agfpg s] s:tf Jojxfl/s / gLltut pkfox? ckgfpg' knf{ < 
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ANNEX -X 

Interview Guidelines for Location Education Officer 

gfdM ===========================================, lnª\uM ===============, pd]/M ====== jif{, hfthfltM ======================= 

z}lIfsof]Uotf =========================  

lhNnfM ===================, kflnsfM =========================sfof{noM ==========================, kbM ====== 

!_ :yfgLo :t/df b[li6;DaGwL ckfËtf ePsf ljBfy{Lx¿sf] ul0ft / lj1fg ljifosf l;sfO sl7gfOx?sf] 

klxrfg ul/Psf 5g\ < 

@_ o;;DaGwL ljBfno / lzIfsx?;Fu 5nkmn u/L :yfgLo gLltx?  Kflg agfpg' ePsf] 5 ls < s] s:tf] gLtL 

ag]sf] 5 < / sfof{Gjog ug{ s] sfo{qmdx? 5g\ < 

#_ b[li6;DaGwL ckfËtf ePsf ljBfy{L{x¿sf] ul0ft / lj1fg ljifosf l;sfOdf :yfgLo lzIff sfof{nosf] tkm{af6 

s] s:tf ;xhLs/0f ug'{ ePsf] 5 < 

$_ b[li6;DaGwL ckfËtf ePsf ljBfy{L{x¿sf] ul0ft / lj1fg ljifosf l;sfO d"Nof+sgsf ;d:of / r'gf}ltx? 

klxNofpg' ePsf] 5 < 

%_ kf7\oqmd tyf l;sfO d"Nofª\sgnfO{ b[li6;DaGwL ckfËtf ePsf ljBfy{L{x¿sf] ul0ft / lj1fg ljifosf 

l;sfOnfO{ k|efjsf/L agfpg s] s:tf Jojxfl/s / gLltut pkfox? ckgfpg' knf{ < 

^_ b[li6 ckfËtf ;DaGwL s] s:tf s'/fx?nfO{ tflnddf ;dfj]z ul/Psf] 5 < s–s;nfO{ tflnd lbOPsf] 5 < 

tflnddf s] s:tf] kl/dfh{g ug'{ knf{ < gLltut ?kdf s] ;'wf/ ug'knf{ < 
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ANNEX-XI 

Survey Questionnaires for Students 

Learning Science and Mathematics Subject for Students with Visual Impairment 

kf7\oqmd ljsf; s]Gb|, ;fgf]l7dL, eQmk'/ / sfpG;]n P08 sfpG;]n, afg]Zj/, sf7df8f}FaLr b[li6;DaGwL 

ckfª\utf ePsf ljBfyL{x?nfO{ ul0ft tyf lj1fg l;sfO, l;sfO ;xhLs/0f / l;sfO d"Nofª\sgsf ljljw kIfdf 

cg';Gwfg ug{ ;Demf}tf eO{ o; ljBfnodf xfdL cfPsf 5f}F . o; cWoogdf tkfO{Fn] dfly pNn]v ul/Psf] 

ljifodf cfˆgf wf/0ffx? JoQm u/L pko'Qm nfu]sf] ljsNkdf lrGx nufO{ o; cWoogdf ;xof]u ug'{x'g ljgd| 

cg'/f]w 5 . 

ljBfyL{sf] gfd -P]lR5s_M ===============================pd]/ -jif{df_M==================lnª\uM dlxnf□k'?if□cGo□ 

ckfª\utfsf] txM -s_ k"0f{ b[li6ljxLgtf□   -v_ Go"gb[li6 □  

ljBfnosf] k|sf/M s_ ljz]if ljBfno□ v_ PsLs[t ljBfno□u_ ;|f]t sIff□ 3_ ;dfj]zL□  

cWoog/t sIffM ========== ljBfnosf] gfdM ======== 

k|b]zsf] gfdM ===============ljBfno /x]sf] lhNnfM ================kflnsfsf] gfdM ============ 

Part I: Learning Science Subject for Students with Visual Impairment 

syg SD D N A SA 

lj1fg ljifodf ePsf ljifoj:t' b[li6;DaGwL ckfª\utf -k"0f{ b[li6 ckfª\utf jf 

Go"g_ b[li6d}qL 5g\ . 

     

sIffdf lj1fg ljifosf lrq jf u|fkm ;xh ?kn] a'‰g z}Ifl0fs cg's"ng / 

;xhLs/0f ul/G5 . 

     

lj1fg ljifosf] k|of]uzfnfsf ;|f]t ;fdu|L b[li6;DaGwL ckfª\utf ePsf 

ljBfyL{x?nfO{ klg kx'Frof]Uo 5g\ .  

     

ljBfnodf b[li6;DaGwL ckfª\utf ePsf ljBfyL{sf] lj1fg ljifosf] l;sfO 

cfjZostfnfO{ ;Daf]wg ug{ j}olQms lzIff of]hgf -cfO{O{kL_ lgdf{0f u/L k|of]u 

ul/G5 .  

     

lj1fg ljifosf ;|f]t ;fdu|Lx? a|]n, :kz{ / >Jodf cfwfl/t 5g\ .      
lj1fgsf kf7\ok':ts tyf ;fdu|Lx?sf] cg's"ng u/L a|]n, >Jo tyf lk|G6 u/L 7"nf 

cIf/df u/fOG5 . 

     

lj1fg ljifo k|efjsf/L l;sfOdf lzIfsn] ljljw k|sf/sf lzIf0f tl/sfx? 

ckgfpg' x'G5 . 

     

lj1fg ljifosf] kf7\oqmd / kf7\ok':ts b[li6;DaGwL ckfª\utf ePsf ljBfyL{nfO{ 

pko'Qm x'g] vfnsf 5g\ . 

     

ljBfnodf lj1fgsf ljifoj:t' l;Sg k|ofKt ;xof]uL ;fdu|L jf k|ljlw / 

pks/0fx? pknAw 5g\ . 

     

lj1fgsf k|of]ufTds sfo{x?df b[li6;DaGwL ckfª\utf ePsf ljBfyL{x?nfO{ ;dfj]z 

ul/Fb}g . 
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 Part II: Learning Mathematics Subject for Students with Visual Impairment  

lj1fg ljifosf] l;sfOdf l:qmg l/8/, cIf/ 7"nf] u/L x]g]{ l;;f jf ;fOG; Pk, y|L 

8L df]8nx?, 6lsª ydf]{ld6/ k|of]u ul/G5 .  

     

ljBfnon] b[li6;DaGwL ckfª\utf ePsf ljBfyL{x?nfO{ ;xfos k|ljlw k|of]u;Fu 

;DalGwt tflnd lbg] u5{ .  

     

ljBfnodf lj1fgsf] cjwf/0ff a'emfpg 6\ofS6fOn, a|]n jf cl8of] ;fdu|L kof{Kt 

5g\ . 

     

lj1fg ljifosf k/LIffx?df b[li6;DaGwL ckfª\utf ePsf ljBfyL{sf nflu ljBfyL{sf] 

Ifdtfcg';f/ df}lvs k/LIff, yk ;do, k|of]ufTds sfo{af6 d"Nofª\sg ug]{ Joj:yf 

5 .  

     

lj1fg ljifosf] l;sfO d"Nofª\sg ug]{ tl/sf b[li6 ckf+utfd}qL 5g\ .      

syg SD D N A SA 

ul0ft ljifosf] kf7\ok':tssf ljifoj:t' b[li6;DaGwL ckfª\utfd}qL 5g\ .      
b[li6;DaGwL ckfª\utf ePsf ljBfyL{sf nflu ul0ft ljifosf lrq jf u|fkmnfO{ ;xh 

?kn] a'‰g cg's"ng ul/G5 . 

     

lzIfsn] ul0ft l;sfOdf k"0f{ b[li6 laxLgtf jf Go"g b[li6 ePsf ljBfyL{ nlIft u/]/ 

km/s lzIf0f /0fgLlt ckgfpg' x'G5  . 

     

ul0ftsf HofldtLo cfsf/, u|fkm, lrqsf] cjwf/0ff / ;DaGw a'‰gdf d]/f] z}lIfs 

cfjZostfnfO{ lzIfsn] k|fyldstf lbg'x'G5 . 

     

ljBfnodf d]/f] ul0ft ljifosf] l;sfO sl7gfO{ / cfjZostfnfO{ JolQmut z}Ifl0fs 

of]hgf -cfO O{ kL _ åf/f ;Daf]wg ul/G5 . 

     

d]/f] ljrf/df ul0ft ljifosf ;|f]t ;fdu|Lx? kx'Frof]Uo 9fFrfdf ljsf; ul/Psf] 5 .      
dnfO{ d]G6n Dofy -dl:tisLo u0fgf_ df ufx|f] nfU5 .      

dnfO{ ul0ftsf gofF ljifoj:t' jf sfo{x? a'emfpg lzIfsn] ax' lzIf0f ljlwx?sf] 

k|of]u ug{'x'G5 . 

     

xfd|f] ljBfnodf k"0f{ b[li6ljxLgtf jf Go"g b[li6 ePsf ljBfyL{sf nflu ul0ft l;Sg 

cfjZos ;|f]t ;fdfu|L pknAw 5g\ . 

     

ljBfnodf ul0ftLo cfs[lt, u|fkm, / 6\ofS6fOn rf6{x?sf] cefj 5 .      
xfd|f] ljBfnon] :kz{ / >j0fdf cfwfl/t ul0ftLo ;fdu|Lx?sf] /fd|f] Joj:yfkg u/]sf] 

5 . 

     

ul0ft l;Sg cfjZos kg]{ ;xfos k|ljlwx? h:t} M a|]n cIf/ n]Vg k|of]u ul/g] 

Dofg'cn 6fOk/, a|]n gf]6 6]s/ jf a|]n Ogk'6 / cfp6k'6sf] dfWodaf6 ul0ft n]Vg 

/ k9\g ldNg] k|ljlw ljBfnodf pknAw 5g\ . 

     

dnfO{ ljBfnodf a|]n ODa|f]h/, a|]n lk|G6, ul0ft ;fdu|LnfO{ a|]ndf ?kfGt/0f ug]{ 

k|ljlw, u|flkmS; 6]S6fOn 6'N; cflb k|of]u u/]sf] cg'ej 5 . 

     

xfd|f] ljBfnon] lzIfs / ljBfyL{x?nfO{ a|]n ul0ft jf l8lh6n ;xfos k|ljlwsf] 

k|of]u;DaGwL tflnd lbg] u5{ . 

     

xfd|f] ljBfnodf b[li6;DaGwL ckfª\utf ePsf ljBfyL{x?sf] k/LIff tyf l;sfO 

d"Nofª\sgsf] nflu ;xfos k|ljlwsf] k|of]u ug{ lbOG5 . 

     

ljBfnon] b[li6;DaGwL ckfª\utf ePsf ljBfyL{sf] ul0ft ljifosf] l;sfO d"Nofª\sg 

ubf{ ax'–ljsNksf] pkof]u ub{5 .  
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jt{dfg ul0ft ljifosf] l;sfO{ d"Nofª\sg k|0ffnL b[li6;DaGwL ckfª\utf d}qL 5g\ .       
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ANNEX XII 

Document Review Guideline 

Thematic areas Guidelines 

Accessibility How are accessibility learning materials, forms, medium (language) and 

settings are practiced?  

Curriculum & 

instructional 

design 

Does the document explicitly present the specific challenges and 

implication of flexibility, adaptability in curriculum appropriate to the 

learning, facilitation and achievement of Mathematics and science 

subjects for students with VI? 

Support services 

with ATs 

What are the newly adapted and recommended assistive 

technologies/devices in education for children with VI in learning, 

facilitation and achievement of Mathematics and science subjects? 

Learning 

assessment 

practice 

How are the assessments differentiated for students with VI? 

Policy & Practices  What are the prevailing policies and their relevancies to the learning, 

facilitation and achievement of Mathematics and science subjects for 

students with VI? 
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ANNEX XIII 

Sample Schools 

Province Area/ 

District 

Schools Type of 

school 

Sudurpash

- chim 

 Bhuwaneshwori Ma. Vi, 

 No schools found of VI at Kanchanpur 

 

Kailali 2) Karnali Ma. Vi.  Integrated 

Kailali 

Kailali 

3) Raghu Ma. Vi. 

4) Panchodaya Ma. Vi. 

Resource  

Integrated 

Karnali Surkhet 1) Krishna Sanskrit Ma. Vi, Birendranagar Resource  

Surkhet 2) Shikhar Ma. Vi. (Ramghat, Bheriganga Na. Pa.) Resource  

Jajarkot 3) Laxmi Secondary School (Bheri Na. Pa., Jajarkot) Resource  

Lumbini Rupandehi 1) Shanti Namuna Ma. Vi, Rupandehi Integrated 

Palpa 2) Damkada Ma. Vi. Palpa Resource  

Kapilvastu 3) Ma. Vi. Odari (Badganga, Kapilvastu) Resource  

Gandaki Baglung 1) Janata Dhan Ma. Vi, Baglung 

Integrated  

Integrated 

Kaski 2) Amarsingh Ma. Vi, Kaski  

Integrated 

Integrated 

Tanahun 3) Bedbyash B.S. (Byash Na. Pa., Tahanun) Resource  

Bagmati Kathmandu 1) Laboratory Ma. Vi. (Kathmandu) Integrated 

Lalitpur 2) Aadarsha Soul Ma. Vi. (Lalitpur) 

Integrated = Deaf-blind 

Integrated 

Kavre 3) Sanjibani Ma. Vi (Kavre)  Integrated 

Sindhu 

palchok 

4) Bandevi B.S. (Chautara Na. Pa., Sindhupalchok) Resource  

Madhesh Mahottari 1) Janata Ma. Vi. (Gauredanda, Bardibas, Mahottari)  Resource  

Sarlahi 2) Mahabir Janta Ma. Vi. (Haripur Na. Pa., Sarlahi) Resource  

Siraha 3) Pasupati Ma. Vi. (Lahan Na. Pa., Siraha) Integrated 

Koshi Sunsari 1) Gyanchakshu Ma. Vi. (Dharan, Sunsari) Special 
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Morang 2) Kabir Ma. Vi., Belbari (Morang) 

Resource Class  

Resource  

Jhapa 3) Sarswati S.S., Damak (Damak, Jhapa) Resource  

Jhapa 4) Durga Ma. Vi. (Garamuni, Jhapa) Resource  
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ANNEX XIV 

Detail Sample of Participants 

S.N. Attribute Participants  Remarks  

1 Key Informant 

Interview (KII) 

● Head teachers (HT) (21)  

● Center for Education and Human 

Resource Development (CEHRD) 1 

● National Education Board (NEB) (1) 

● CDC Experts (3) – (Official 1, Math 

Expert 1, Science Expert 1) 

26 participants for KII 

2 In-depth 

Interview (IDI) 

Subject Teachers (14- 7 science + 7 

math) 

14 respondents for IDI 

3 Interview Parents of students with VI (7)  7 parents for interview 

4 Focus Group 

Discussion 

(FGD) 

Students FGD (4 FGDs – 2 from basic 

& 2 from secondary)  

4 FGDs (each FGD will 

include 4-6 participants) 

5 Stakeholder 

Interview  

Interview (14) ● School Management 

Committee (SMC-7) 

● Local Education 

Officials (LEO-7) 

6 Student Survey (14) – Schools and participants  ● Students from grade 8 

representing basic 

education 

● Students from grade 9-

10 representing 

secondary education 
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ANNEX XV 

Codes Used for Participants for their Verbatim and Expression 

Particular Attributes Code used Remarks 

Interview Key Informant Interview  KII  

 

 

 

 

 

 

 

 

 

Examples: 

i) HT-KII Kanchanpur 

= Headteacher KII 

from Kanchanpur 

district 

ii) ST-IDI Surkhet = 

Science teacher IDI 

from Surkhet 

iii) FGD-Rupandehi = 

FGDRupandehi 

 

Interview In-depth Interview IDI 

Parent Interview Parent Interview PI 

Discussion Focus Group Discussion FGD 

Management School Management 

Committee 

SMC 

Local Education 

officers 

Local Education officers LEO 

Teacher Science Teacher  

Teacher Math Teacher  

Teacher  Headteacher  

 

 

 

 

 

 

 

 

 

District 

Kanchanpur Kanchanpur 

Kailali Kailali 

Surkhet Surkhet 

Jajarkot Jajarkot 

Kapilvastu Kapilvastu 

Rupandehi Rupandehi 

Palpa Palpa 

Baglung Baglung 

Kaski Kaski 

Tanahun Tanahun 

Kathmandu Kathmandu 

Lalitpur Lalitpur 

Kavrepalanchok Kavrepalanchok 

Sindhupalchok Sindhupalchok 

Sarlahi Sarlahi 

Siraha Siraha 
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Mahottari Mahottari 

Morang Morang 

Jhapa Jhapa 

Note: FGD refers to students' focus group discussion 
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ANNEX XVI 

Field Snapshots 

  

  
 

 

 


