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ABSTRACT

Practical activities (PAs) are recognised as essential strategies in Biology teaching, however, their effectiveness depends on
how they are incorporated into curriculum documents and textbooks, the main didactic resource used in the Angolan context.
This study aimed to analyse the alignment between the PAs proposed in Biology textbooks for the 1st Cycle of Secondary
Education and the national curriculum guidelines, identifying their structural characteristics and pedagogical limitations. A
qualitative, descriptive and exploratory research was carried out, based on content analysis applied to six textbooks approved
by the Ministry of Education of Angola (two per grade: 7th, 8th and 9th). The PAs were categorised according to criteria of
typology (field, laboratory and experimental), didactic structure (preparation, execution and closing), illustration and feasibility.
The results indicate a low number and low diversity of PAs, absence of explicit pedagogical objectives and weakness in the
didactic structure, with a predominance of repetitive proposals, scarce innovation between editions and evidence of editorial
stasis. A misalignment was also found between the proposed practical activities and the curriculum guidelines, which limits the
development of the scientific and investigative competences foreseen for Biology teaching. The findings indicate the need for
a critical revision of textbooks and improvement of editorial policies, in order to increase coherence between curriculum and
didactic material and strengthen the formative potential of practical activities.
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Resumo

As actividades praticas (AP) sdo reconhecidas como estratégias essenciais no ensino de Biologia, mas sua eficacia
depende da forma como sdo incorporadas aos documentos curriculares e manuais escolares, principal recurso
didactico utilizado no contexto angolano. Este estudo teve como objectivo analisar o alinhamento entre as AP
propostas nos manuais escolares de Biologia do 1.° Ciclo do Ensino Secundario e as orientagdes curriculares nacionais,
identificando suas caracteristicas estruturais e limitacbes pedagdgicas. Realizou-se uma pesquisa qualitativa, de
caracter descritivo e exploratério, com base na anélise de contetdo aplicada a seis manuais aprovados pelo Ministério
da Educagao de Angola (dois por classe: 7.2, 8.2 e 9.2). As AP foram categorizadas segundo critérios de tipologia (campo,
laboratorial e experimental), estrutura didactica (preparacao, realizagdo e encerramento), ilustragao e exequibilidade.
Os resultados indicam niimero reduzido e baixa diversidade de AP, auséncia de objectivos pedagdgicos explicitos
e fragilidade na estrutura didactica, com predominio de propostas repetitivas, escassa inovacao entre edi¢oes e
evidéncias de imobilismo editorial. Constatou-se ainda um desalinhamento entre as actividades praticas propostas
e as orientacdes curriculares, o que limita o desenvolvimento das competéncias cientificas e investigativas previstas
para o ensino de Biologia. Os achados indicam a necessidade de revisdo critica dos manuais e de aperfeicoamento
das politicas editoriais, de modo a ampliar a coeréncia entre curriculo e material didactico e fortalecer o potencial
formativo das actividades praticas.

Palavras-chave: Atividades praticas; Educacdo em Biologia; Manuais escolares; Angola.

Resumen

Las actividades practicas (AP) son reconocidas como estrategias esenciales en la ensefianza de la Biologia; sin
embargo, su eficacia depende de cdmo se incorporan a los documentos curriculares y a los libros de texto, que
constituyen el principal recurso didactico en el contexto angolefo. Este estudio tuvo como objetivo analizar la
alineacién entre las AP propuestas en los libros de Biologia del 1.° Ciclo de la Educacién Secundaria y las orientaciones
curriculares nacionales, identificando sus caracteristicas estructurales y limitaciones pedagdgicas. Se realizé una
investigacion cualitativa, de caracter descriptivo y exploratorio, basada en el analisis de contenido aplicado a
seis manuales aprobados por el Ministerio de Educacion de Angola (dos por curso: 7.°, 8.° y 9.°). Las AP fueron
categorizadas segun criterios de tipologia (campo, laboratorio y experimental), estructura didactica (preparacion,
ejecucién y cierre), ilustracion y viabilidad. Los resultados indican un nimero reducido y baja diversidad de AP,
ausencia de objetivos pedagdgicos explicitos y debilidades en su estructura didactica, con predominio de propuestas
repetitivas, escasa innovacion entre ediciones y evidencias de estancamiento editorial. Asimismo, se constaté un
desalineamiento entre las actividades practicas propuestas y las orientaciones curriculares, lo que limita el desarrollo
de las competencias cientificas e investigativas previstas en la ensefianza de la Biologia. Los hallazgos evidencian la
necesidad de una revision critica de los manuales y del perfeccionamiento de las politicas editoriales, con el fin de
ampliar la coherencia entre curriculo y material didactico y fortalecer el potencial formativo de las actividades practicas.

Palabras clave: Actividades practicas; Ensefianza de la Biologia; Libros de texto; Angola.

Introduction

Biology teaching in Lower Secondary Education in Angola should promote the development of scientific, investigative
and ethical competences (Law No. 32/20, 2020; INIDE/MED, 2019). These competences aim at understanding biological
phenomena, applying scientific knowledge in practical life and developing attitudes of respect for life and the
environment, contributing to the construction of critical and responsible citizenship.

From this perspective, Biology occupies a strategic position by addressing living beings and their interactions
with the environment, stimulating scientific thinking, curiosity and ethical reflection, especially in countries with high
biodiversity, such as Angola (Figueiredo & Smith, 2008). Practical activities (PAs) constitute one of the main means
to achieve these purposes, favouring observation, experimentation and investigation, are essential dimensions for
active learning (Pires, 2017; Bizerra & Ursi, 2014; Krasilchik, 2019).

However, the implementation of PAs faces limitations of an organisational, material and formative nature (Dourado,
2006), aggravated in Angola by the scarcity of didactic resources (Huntley, 2023). In this context, textbooks assume
a central function as a pedagogical support, often the only one available, which gives them a determining role in the
selection of contents and teaching methodologies.

The relevance of these materials is reinforced by the Law on the Foundations of the Education and Teaching System
(Law No. 32/20), which establishes their compulsory use up to Secondary Education, and by the “Educar Angola 2030"
Plan, which recognises them as essential instruments for equitable, inclusive and quality education (Ministério da
Educacéao, 2016).
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However, historically, textbooks have privileged theoretical and transmissive approaches, with little stimulus to
investigation and contextualisation of contents (Krasilchik, 2019). As they act as mediators between the prescribed
curriculum and the practised one, they constitute strategic sources for curricular analysis and evaluation of current
educational policies.

Research carried out in different contexts (Figueiroa, 2001; Costa, 2006; Chiappetta & Fillman, 2007; Azevedo, 2020;
Marques & Rosa, 2015; Rosa, 2018; Rosa & Artuso, 2019; Rosa et al., 2020; Oliveira & Pires, 2021; Vanderley & Pereira,
2023; Vieira, 2024) demonstrates that Science and Biology textbooks directly influence teaching practices and the
way science is presented in the classroom. These studies show that PAs express specific conceptions of science and
teaching, often poorly articulated with curriculum guidelines.

In Angola, research on textbooks is still scarce and, in general, limited to content or analogy analysis (Manuel, 2019).
Studies that specifically address PAs and their alignment with national curriculum guidelines are lacking. This gap is
significant, as the textbook often constitutes the main didactic resource used by teachers and students (Capitango,
2025), reinforcing the importance of investigating the alignment between PAs and official curriculum guidelines.
Despite the recognised importance of practical activities, it remains unclear to what extent these are adequately
structured and aligned with curriculum guidelines in the textbooks used in the Angolan context. This concern, however,
is not recent. As early as the 1980s, Leite (1988) warned of the need to analyse not only the content of textbooks
but also the nature and pedagogical intentionality of PAs, lest reproductive practices be perpetuated. Years later,
Leite (2006) reaffirms this criticism by demonstrating that, although the experimental dimension appears in teacher
training processes, it is rarely translated into consistent proposals in textbooks. Given this scenario, this study aimed
to analyse the alignment between the PAs proposed in Biology textbooks for the 1st Cycle of Secondary Education
and the national curriculum guidelines, evaluating their coherence and formative potential for the development of
the scientific, investigative and ethical competences foreseen in official documents.

Methodology

This study analysed to what extent the practical activities (PAs) proposed in Biology textbooks for the 1st Cycle
of Secondary Education in Angola are aligned with the guidelines of official documents, focusing on their didactic
structure and formative potential.

This is a qualitative, descriptive and exploratory research, guided by an interpretative perspective, centred on the
coherence between the prescribed curriculum and the didactic material used in schools.

Study Corpus

The corpus consisted of six Biology textbooks for the lower Secondary Education, corresponding to the 7th, 8th
and 9th grades (regular age range 11 to 14 years), officially approved by the National Institute for Research and
Educational Development (INIDE).

The selection followed three criteria: (i) Representativeness (official adoption by the Angolan educational system); (ii)
Recurrence of use — verified during the Supervised Pedagogical Internship (2017-2024), in public and private schools;
(iii) Availability — presence in the national book market, guaranteeing effective access for teachers and students. Two
textbooks per grade were analysed, totalling six works published between 2003 and 2018 (Table 1). For organisational
purposes, each copy received a code: A1 and A2 (7th grade), B1 and B2 (8th grade) and C1 and C2 (9th grade), with
the number “1" assigned to the oldest edition.

Despite the time interval between editions, thematic and structural standardisation was found, covering contents
of ecology, human physiology, cytology, botany and zoology, which allowed consistent comparisons between the
textbooks.

Table 1.
Textbooks analysed by grade, title, author, publisher and edition

TEXTBOOK TITLE AUTHOR(S) PUBLISHER EDITION
A1 Biologia 72 Classe (Agostinho, 2003) INIDE
A2 Biologia 72 Classe (Agostinho, 2018) Texto Editores 12 Edigao
B1 Biologia 82 Classe (Miguel, 2014) Editora das Letras 12 Edicao
B2 Biologia 82 Classe (Miguel, 2015) Texto Editores 22 Edicao
C1 Biologia 92 Classe (Agostinho & Miguel, 2014) | Editora das Letras 12 Edigdo
c2 Biologia 92 Classe (Agostinho & Miguel, 2018) Texto Editores 2@ Edicao

Source: Own elaboration based on textbook data.
Note: The unit of analysis corresponded to the practical activities identified in the textbooks that make up the
study corpus.
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In the Angolan context, the absence of regular mechanisms for monitoring and evaluating textbook use makes the
representativeness of the corpus dependent on their effective circulation and adoption in the classroom, observed
in supervised internships and field records.

The Teacher's Guides published by Texto Editores (2006; 2007) were not included in the analysis, as they only
reproduce the content of the student textbooks, without adding significant pedagogical or methodological guidelines
(Marques & Rosa, 2015).

Analysis Technique: Content Analysis

The research followed the classic procedures of Content Analysis (Bardin, 2020), due to its suitability for the
decomposition, categorisation and interpretation of textual and visual elements. The process was structured in three
stages:

a. Pre-analysis: complete reading of the textbooks and curriculum programmes, with identification of all passages
containing PA proposals

b. Exploration of the material: categorisation of PAs according to: typology (field, laboratory, experimental),
didactic structure (preparation, execution, closing) and components (objectives, materials, procedures, expected
results, questions and visual resources).

c. Treatment and interpretation of data: organisation into descriptive tables and qualitative analysis based on
the frameworks of Costa (2006), Marques and Rosa (2015), Figueiroa (2001) and Krasilchik (2019), considering
frequency, structuring and alignment with official curriculum programmes (INIDE/MED, 2019).

Data coding was carried out by double independent reading, followed by consensual review of divergences, which

reduced possible interpretative biases and reinforced the reliability of the analysis. The information was recorded in
analysis grids adapted from Costa (2006), Figueiroa (2001) and Pires (2017).

Results and Discussion

1 - Distribution and typology of practical activities in textbooks

The analysis of practical activities (PAs) in Biology textbooks for the Lower Secondary Education (7th, 8th and 9th
grades) revealed scarcity, low typological diversity and repetition of proposals between editions, with slight advances
in the 9th grade. These results suggest the existence of pedagogical and editorial limitations, aggravated by the
absence of a robust regulatory framework for textbook production and evaluation.

1.1. 7th Grade Textbooks (A1 - 2003 and A2 - 2018)

Seven PAs were identified in each textbook, all concentrated on the theme “Structure and functioning of
ecosystems”, especially in the sub-themes diversity of ecosystems, plants and animals. There is no proposal in
the theme “Environmental factors”, nor in the sub-theme “Classification of living beings”. Field activities (five) and
experimental activities (two) predominate, with no records of laboratory proposals.

Although two textbooks were analysed (A1 - 2003 and A2 - 2018), both present exactly the same set of seven PAs,
without variations in type, content or distribution. For this reason, Table 2 presents the consolidated total, without
duplication of data.

Table 2.
Consolidated practical activity (PA) in 7th Grade textbooks (A1 -2003 and A2 - 2018)

CONTENTS TOTAL NO. OF PAS FIELD LABORATORY EXPERIMENT
Diversity of > ’ 0 0
ecosystems

Diversity of plants 1 0 0 1
Diversity of animals 4 3 0 1
Clafssmcatlon of living 0 0 0 0
beings

Environmental factors 0 0 0 0

Source: Own elaboration based on 7th grade Biology textbooks.
Note: The data represent the consolidated total, as both textbooks present the same set of practical
activities.
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The absence of PAs in central themes contradicts the programme guidelines, which recommend activities such as
field classes for classification of living beings and observation of ecological relationships:

"Plan a field class; verify the adaptation of living beings in their ecosystems, identify the
characteristics that allow them to live in a given environment and group them according to their
similarities [...]" INIDE/MED, 2013, p. 14).

"Conduct a field class to observe ecological relationships such as mutualism, predation and food
chains, as well as examples with local fauna” (INIDE/MED, 2013, pp. 16 and 17).

These results suggest that the absence of PAs in structuring contents may limit conceptual consolidation, reduce
opportunities for observation and scientific analysis, and compromise the appreciation of biodiversity and the
environment, objectives foreseen in official documents (INIDE/MED, 2019; Law No. 32/20, 2020).

The repetition between editions, even after the educational reform (Law No. 17/16, 2016), reinforces evidence of
low editorial innovation (Silva, 2019) and distance from contemporary approaches to experimental teaching. These
results differ from those observed by Chiappetta and Fillman (2007), Costa (2006) and Figueiroa (2001), who identified
greater diversity and evolution of practical proposals in successive editions. In Angolan textbooks, such evolution
did not occur, with the absence of practices related to the classification of living beings and environmental factors
persisting.

1.2. 8th Grade Textbooks (B1 - 2014 and B2 - 2015)

Regarding the 8th grade, each textbook presented six PAs, distributed across five of the eight themes foreseen
in the programme. The proposals concentrate on human physiology contents, with absence of PAs on “Food
and maintenance of life”, "Hormonal coordination” and "Reproductive function” (Table 3). Experimental activities
predominate (five) and only one laboratory practice. As the two analysed textbooks present the same set of activities,

the data are presented in a consolidated manner.

1I;"sbtlr(:bal;tion of practical activities (PAs) in 8th Grade textbooks (B1-2014 and B2 - 2015)
CONTENTS/THEMES TOTAFI;A'\‘SO' o4 FIELD LABORATORY EXPERIMENT
Food and maintenance of life 0 0 0 0
Digestive function 1 0 0 1
Circulatory function 1 0 0 1
Respiratory function 1 0 0 1
Urinary function 1 0 0 1
Hormonal coordination 0 0 0 0
Nervous coordination 2 0 1 1
Reproductive function 0 0 0 0
Total 6 0 1 5

Source: Own elaboration based on 8th grade Biology textbooks.
Note: The data represent the consolidated total of practical activities, as both textbooks present the same set of
proposals.

The absence of PAs in central themes reduces the formative potential and transfers to the teacher the responsibility
of creating alternatives, in a context marked by the scarcity of complementary materials (Huntley, 2023). Scientific
and investigative competences are treated repetitively, and ethical objectives related to health and prevention are
not explored (INIDE/MED, 2019; Law No. 32/20, 2020).

As Costa (2006) and Figueiroa (2001) point out, the lack of practical diversity restricts active learning opportunities.
Marques and Rosa (2015) reinforce that when PAs are not available in the textbook, their execution depends exclusively
on teacher initiative, which compromises equitable access to investigative experiences.

1.3. 9th Grade Textbooks (C1 - 2014 and C2 - 2018)

Compared to the previous grades, the 9th grade textbooks reveal a slight advance in the diversity and quantity
of PAs, although structural and methodological limitations persist. A total of nine PAs were identified, unevenly
distributed between the two editions analysed. Textbook C1 (2014) presents three PAs, all related to the theme cell,
while C2 (2018) includes six activities, concentrated on the themes “Cell” and “"Organisation of plants”.

No proposals were identified regarding the theme "Organisation of animals”. Experimental activities predominate,
with five in textbook C2 and one in C1. Two laboratory activities are also observed in C1 and one in C2, all focused
on observing cellular structures (Table 4).
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Table 4.

Distribution of practical activities (PAs) in 9th Grade textbooks (C1-2014 and C2 - 2018)

Field Lab. Exp. Field Lab. Exp.
Cell (structure/function) 0 2 1 0 1 3
Organisation of plants 0 0 0 0 0 2
Organisation of animals 0 0 0 0 0 0
Total 0 2 1 0 1 5

e080110

Source: Own elaboration based on 9th grade Biology textbooks.

Although C2 represents a small advance over previous editions, as it presents a greater number of activities and
introduces the theme “Organisation of plants”, the absence of field practical activities and the strong thematic
concentration on cellular contents remain. The proposals remain restricted to descriptive and observational practices,
without stimulus to investigation in natural contexts, as recommended by official guidelines:

“Conduct a field class where students can observe the structure of each organ of the plant under
study” (INIDE/MED, 2013, p. 52).

Despite the quantitative increase observed, scientific competences remain restricted to cellular study, without
investigative expansion or articulation with ethical and environmental dimensions.

In general, the six textbooks analysed show low compliance with goals related to practical diversity, with a
predominance of repetitive experiences and a centralised authorial structure. The recurrence of similar proposals
reinforces Leite’s (1988) critique, according to which the didactic organisation of textbooks is conditioned by traditional
models, which restricts teacher autonomy and limits the use of complementary materials.

As Costa (2006) and Marques and Rosa (2015) highlight, textbooks, as they constitute one of the main pedagogical
resources used in the classroom, should coherently reflect the methodological guidelines of curriculum programmes,
promoting typological diversity and encouraging investigative learning. Such aspects, although revealing incipient
signs of improvement, are still weak in Angolan didactic production.

These results indicate that, despite curriculum programme guidelines, the practical dimension of Biology teaching
remains under-represented and not very diversified. To more comprehensively understand the extent of this mismatch
between the prescribed and the implemented, the following section examines the alignment between the proposed
activities and curriculum guidelines.

1.4. Alignment between proposed activities and curriculum guidelines

In the 7th grade, seven practical activities (PAs) were identified, while in the 8th grade six proposals were recorded.
In the 9th grade, variation was observed between the editions analysed, with three PAs in textbook C1 (2014) and
six in textbook C2 (2018). As a whole, these activities are unevenly distributed across grades, totalling 16 PAs in the
version considering textbook C1 and 19 PAs when considering textbook C2 (Table 5), with this variation restricted to
the 9th grade, since in the 7th and 8th grades no changes were observed between editions.

Although a slight increase is observed in the 9th grade, the total number remains far below the 62 PAs foreseen
in the National Programmes for the Biology discipline (INIDE/MED, 2019), revealing low compliance with curriculum
guidelines.

The results reveal a pattern of continuity and homogeneity between editions, with few methodological innovations
and practically non-existent editorial evaluations. This situation contrasts with the educational reforms foreseen in
Law No. 17/16 of 7 October 2016, amended by Law No. 32/20 of 12 August 2020, which emphasise the integration
between curriculum, teacher training and didactic materials.

The repetition of proposals and absence of pedagogical updating compromise the development of the scientific,
investigative and ethical competences foreseen in the programmes, reducing scientific literacy and the critical
formation of students. As Pires (2017, p. 40) observes, “textbook analysis is essential to evaluate the implementation
of educational objectives, especially in contexts where they constitute the main pedagogical resource available.”

The results suggest the need for actions such as: (i) periodic evaluation and certification of textbooks; (ii)
diversification of authors and publishers; (iii) development of teacher guides with contextualised activities; and (iv)
encouragement of low-cost investigative practices.

In synthesis, there is a misalignment between curriculum guidelines and textbooks, which remain centred on
theoretical and transmissive approaches, contrasting with international trends that value investigative teaching and
scientific literacy (Chiappetta & Fillman, 2007; Costa, 2006).

These weaknesses reveal consistent evidence of editorial stasis, limiting the formative potential of Biology in
secondary education, and become even more evident when the didactic characteristics of the proposed activities

are analysed, addressed in the following section.

Revista Cooperada entre a Associacao Multidisciplinar de Investigacao Cientifica (AMIC) e a
Universidade Rainha Njinga a Mbande (URNM)




Table 5.
Comparison between practical activities (PAs) foreseen in the programmes and in the Biology textbooks (7th-9th grades)

‘ GRADE TEMAS AP NO PROGRAMA AP NOS MANUAIS
1. Structure and functioning of ecosystems 4 2
Zth 2. Diversity of plants and animals 12 5
3. Environmental factors 3 0
Subtotal 7th Grade 19 7
1. Food and maintenance of life 1 0
2. Digestive function 1 1
3. Circulatory function 1 1
4. Respiratory function 0 1
8th 5. Urinary function 2 1
6. Hormonal coordination 2 0
7. Nervous coordination 2 2
8. Reproductive function 5 0
Subtotal 8th Grade 14 6
1. Cell (structure and function) 10 3(CN* /4 (C2)*
oth 2. Organisation of plants 14 2 (C2)*
3. Organisation of animals 5 0
Subtotal 9th Grade 29 3(C1)* /6 (C2)*

* Variacdo entre as edi¢oes C1 (2014) e C2 (2018): C1 apresenta 3 AP e C2 apresenta 6 AP.
Fonte: Elaboracdo prépria a partir dos manuais escolares analisados.
* Variacdo entre as edi¢cdes C1 (2014) e C2 (2018): C1 apresenta 3 AP e C2 apresenta 6 AP.

2. Didactic characteristics of the proposed practical activities

The analysis of PAs in Biology textbooks was carried out based on three didactic criteria (Leite, 2001; Leite &
Dourado, 2007; Costa, 2006; Krasilchik, 2019): (i) preparation of the activity (prior guidelines on location, materials, time
and organisation); (i) moment of execution (insertion before, during or after theoretical exposition); and (iii) closing
(synthesis, analysis of results or critical discussion). Tables 6, 7 and 8 summarise the data for the three grades analysed.

Table 6.

Didactic aspects of practical activities (7th Grade)
SUB-THEME TEXTBOOK PREPARATION IMPLEMENTATION CLOSING
Diversity of ecosystems A1/ A2 No Yes No
Diversity of Plants A1 /A2 No Yes No
Great diversity of Animals A1/ A2 No Yes No

Source: Own elaboration based on the analysed textbooks.

Table 7.
Didactic aspects of practical activities (8th Grade)

THEME TEXTBOOK PREPARATION  IMPLEMENTATION CLOSING
Digestive function B1/B2 No Yes No
Circulatory function B1/B2 No Yes No
Respiratory function B1/B2 No Yes No
Urinary function B1/B2 No Yes No
Nervous coordination B1/B2 No Yes No

Source: Own elaboration based on the analysed textbooks.

Table 8.
Didactic aspects of practical activities (9th Grade)
THEME/SUB-THEME TEXTBOOK PREPARATION  IMPLEMENTATION CLOSING
C1 No
The cell No Yes
c2 Yes
Organisation of plants 2 No Yes Yes

Fonte: Elaboragdo proépria a partir dos manuais escolares analisados.
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In general, the data reveal significant structural deficiencies. No textbook contemplates the preparation phase, and
only in the 9th grade (C2, 2018) is there a reference to discussion as a closing activity, albeit in a limited way (Figure
1). This absence compromises both the initial involvement of students and the consolidation of learning, as the PAs
remain disconnected from clear objectives and moments of critical reflection on the results (Rocha & Teran, 2010;

Rodrigues, 2014; Krasilchik, 2019).

The closing stage is essential to consolidate learning, formulate hypotheses and interpret data (Rodrigues, 2014;
Costa, 2006). As Leite (2001) highlights, without clarity in objectives and without adequate procedure, the activity

loses pedagogical effectiveness.

Actividade n.° 4 Al TRABALHO EXPERIMENTAL Bl

Na tua regido devem existir dreas com muito lixo, as
lixeiras. Se te aproximares, notarés que aglomeram-se ai
‘muitas moscas, mosquitos e baratas. Todos estes insectos
provocam doengas a0 Homem e, em muitos casos, podem
provocar a morte. A diarreia pode ser provocada pelas

moscas e baratas que, depois de sairem desta lixeira, pousam elementos celulares do sangue.

nos alimentos que nio estejam tapados e guardados em lugares
seguros; 0 mosquito provoca o paludismo. Para evitares a
proliferagio destes insectos na tua regido mobiliza os teus
vizinhos, familiares e colegas para uma campanha de limpeza
e sensibilizagdo.

Material o « Papel de filtro
Materiais:
« Enxadas ke
« Pis :
« Vassouras « Preparagdes permanentes de sangue humano = AgilleIdh cimicacks
o Carrinhos-de-méo o Conin gt
Procadimetto « Microscépio
Cavem buracos com grande profundidade que permitam o
enterro deste lixo. Em seguida, retirem o lixo das lixeiras,
com a ajuda das pés e vassouras, e levem-no nos carrinhos-
de-mEo até acs buracos cavados. Despejem-no dentro dos
buracos e tapem-nos com a terra que deles retiraram. No
lugar onde havia lixo, plantem drvores para dar sombra e Procediimetitos:
purificar o ar.
Passado um determinado tempo terdo orgulho ao verem a DISCUSSAO

4rea limpa e arborizada, cientes de que combateram muitas 1. Observa ao microscopio uma preparagéo de sangue.

doengas que em alguns casos poderiam ser fatais.

NOTA: Existem insectos benéficos como a abelha que produz 2. Identifica o que observas e desenha-o no caderno

o mel e a cera e o bicho-da-seda. didrio.
Todos os insectos sofrem metamorfoses completas ou
incompletas.
A maioria dos crusticeos serve de alimento para o Homem.
E 0 caso da lagosta, do caranguejo, do camaréo ou das gambas.

Titulo: Observagio ao microscépio dos

ACTIVIDADE PRATICA Cc2
PROCEDIMENTO
MATERIAL 1. Recorta, de um pedago de jornal, uma letra R ou .

* Microscspio
* Lamina e lamela

« Pedago de jornal

~

w

a

N

~

. Coloca a letra recortada sobre uma lamina e, em

seguida, deita uma gota de dgua sobre a letra,
servindo-te de um conta-gotas.

. Deixa o papel absorver a igua e pede 20 professor

que cubra com uma lamela (usar uma agulha de
dissecagio toda ser perigoso para ti, por isso dal
professoral é que o devera fazer). Se pretenderes
faze-lo sozinho ndo uses a agulha, baixa a lamela
lentamente.

. Com um papel de fitro retira o excesso de dgua

que tiver ficado sobre a preparagio.

. Coloca a lamina no local certo da platina.

. llumina o microscépio e procede & focagem, tal

como jé aprendeste (Actividade Pratica da pég. 15).

. Observa e desenha a letra, tal € qual a estas a

observar.

1. Compara o desenho que fizeste com a posicio que a letra
tem efectivamente na preparagio. Que relado hd entre a

posigio real da letra e a imagem que observaste?

2. Experimenta deslocar a imagem para o teu lado direito.
Para que lado viste a imagem deslocar-se?

Se deslocares a preparagéo no sentido de cima para baixo,

como se desloca a imagem?

Figure 1. Excerpts from pages 90 (textbook A1 —2003), 100 (textbook B1 —2014) and 18 (textbook C2 —2018), referring
to practical activities without preparation and without closing.

Source: Own elaboration based on the analysed textbooks.

It was also observed that most PAs are inserted during or after theoretical exposition, assuming a merely illustrative,
rather than investigative, function (Costa, 2006). This pattern reinforces what was found in the previous section:
scarcity, low typological diversity and weak methodological innovation.

Even in the most recent editions (A2, B2 and C2), no significant advances are observed regarding didactic structure.
The repetition of proposals over more than a decade indicates an absence of critical updating and signs of editorial
stasis, with direct impacts on pedagogical innovation (Figure 2).

[ Aetividade .3 Al

Germinagio da semente

Material
« Feijao
« Frascos, caixas ou outros recipientes
« Solo ou algoddo
gua
* Rolha
* Fésforo ou outro
o Frigorifico

Procedimento

. Coloca feijées num frasco ou outro recipiente com areia seca. Observa diaria-
mente. Notaris que os feijoes nio germinam.

N

. Coloca agora os feijoes num frasco com areia hiimida e notaras que depois de
uns dias os feijées germinam porque, para a germinagio acontecer, as sementes ne-
cessitam de dgua.

3. Agora coloca feijoes num frasco com areia molhada e tapa-o com uma rolha.
Os feijoes germinam e as plantazinhas acabam por apodrecer porque o frasco nio
tem oxigénio para sustentar a respiragio das plantazink I da germina-

cdo. Para que as plantas germinem ¢é necesséria a existéncia de oxigénio, que &,
como ja sabes, um dos componentes do ar.

Figure 2. Excerpts from page 59 of Biology Textbooks (A1 — 2003 and A2 — 2018), referring to the practical activity on

ACTIVIDADE PRATICA

PROCEDIMENTO

A2

MATERIAL

1. Coloca feijoes num frasco ou outro recipiente com areia seca. o Feijao

Observa diariamente. Notards que o feijdes nio germinam.

outros recipientes

2. Coloca agora os feijoes num frasco com areia himida e

notaras que depois de uns dias os feijées germinam porque,
para a germinagdo acontecer, as sementes necessitam de

dgua.

w

. Agora coloca feijées num frasco com areia molhada e tapa-o

« Solo ou algodio
o Agua
* Rolha
e Fésforo ou outro

« Frigorifico

com uma rolha. Os feijoes germinam, mas as pequenas

plantas acabam por apodrecer porque o frasco nio tem oxi-

génio para sustentar a respiragio dessas pequenas plantas

resultantes da germinagdo. Para que as plantas germinem é

necessdria a existéncia de oxigénio, que é, como ji sabes, um

dos componentes do ar.

bean germination, evidencing editorial and pedagogical stasis over 15 years.

Source: Own elaboration based on the analysed textbooks.

 Frascos, caixas ou

In summary, the inexistence of a three-phase structure (preparation, execution and closing) reveals a limited
understanding of the pedagogical potential of PAs. Transformed into mere execution exercises, they cease to promote
investigation and critical reflection, contradicting curriculum guidelines and reducing their formative potential.
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According to Costa (2006), the lack of prior planning makes it difficult for students to understand the purpose of
the practice and its connection with theoretical contents; in turn, the absence of closing limits critical reflection on
the experience, compromising the development of analysis, synthesis and argumentation skills. For Silva (2019), this
fragmentation results both from un dynamic editorial decisions and from gaps in curriculum policies, hindering the
mediation between the official curriculum and teaching practice.

Considering the defined unit of analysis (practical activities), the results indicate that, as evidenced in the previous
section, the structural fragility of PAs limits the development of the investigative and ethical competences foreseen
in the Biology Programmes and in the aims of the Education and Teaching System of Angola (Law No. 32/20, 2020).

Thus, in addition to being quantitatively insufficient, the proposed activities reveal significant qualitative weaknesses,
restricting their contribution to the scientific and citizenship formation of students.

3. Evaluation of the structure, illustration and feasibility of practical activities
The qualitative analysis of PAs also considered categorisation, structuring, presence of illustrations and feasibility
(Tables 9, 10 and 11).

Table 9.
Evaluation of PAs proposed in 7th grade textbooks regarding categorisation, structuring, presence of illustrations and feasibil-
ity (A1 and A2)

THEME / TEXTBOOK CATEGORISATION STRUTURING ILLUSTRATION FEASIBILITY
SUB-THEME
Diversity of Al Actividade Structured and _ environment
ecosystems A2 Visita de estudo unstructured Photo

I Al Actividade
Ellve:suy of Structured — environment

ants A2 Actividade pratica
Great diversity Al Actividade .

. Structured Photo enwronfmenttgnd group

of AnimalS A2 Actividade prética ormation

Source: Own elaboration based on the analysed textbooks.

3.1. 7th Grade Textbooks

In textbooks A1 and A2, the PAs appear under the designation “Activity” or “Practical activity” and study visit,
with a partial structure (title, materials and procedures), but without indication of objectives, guiding questions or
expected results (Table 9). Only one proposal presents an illustration (Figure 3), and feasibility is mentioned vaguely,
with generic references to the “environment”, without logistical, pedagogical or safety detailing.

This pattern corroborates the methodological weaknesses already observed in previous analyses: even in themes
valued by the programme, the proposals do not favour the development of investigative competences nor promote
critical reflection on biological phenomena (Figure 3). The absence of didactic guidelines, associated with low visual
and descriptive diversity, reduces the formative potential of the activities, transforming them into mere observation
or reproduction tasks.

Moreover, the similarity between versions A1 (2003) and A2 (2018) reveals signs of editorial stasis, characterised
by the repetition of the same proposals over 15 years, without methodological updating or adaptation to curricular
advances. Such persistence reinforces the need for critical revision of textbooks, in order to ensure coherence between
content, methodology and formative objectives.

| 2y @ VISITA DE ESTUDO
Actividade n.° 1
Faz uma visita a um determinado ambiente da tua localidade. Pode ser um cam- | |~ Como sugestio,
| po ou um rio. Podes, na mesma saida, observar um ecossistema terrestre e um ecos- | |~ @Presentamos uma lista Fazjumavisita/ujum | determinadojatubiente/dalius
3 i de material importante, localidade. Pode ser um campo ou um rio. Podes, na
| sistema aquitico. ! 5 5
embora algum nao seja mesma visita, observar um ecossistema terrestre ¢ um
| Nesta visita usa todas as normas definidas para preservar um ecossistema: imprescindivel: ecossistema aquitico.
| ~Recolhe um reduzido nimero de exemplares de cada espécie ¢, para evitares © Bloco de notas
| futuras recolhas, etiqueta o material recolhido e conserva as amostras de modo ¢ lépis Nesta visita usa todas as normas definidas para preservar
A « Sac ssti um ecossistema:
convenente. Sacos de pisico
| " . © etiquetas © Recolhe um reduzido nimero de exemplares de cada
Ao tiqueta, deves indicar a data, o local da recolh, d &
| - Ao fazeres a etiqueta, deves indicar a data, o local da recolha e 0 nome do co-  Frascos de boca larga espécie e, para evitares futuras recolhas, etiqueta o
| lector. o Formol material recolhido e conserva as amostras de modo con-
| _ _ veniente.
~ Nio fagas barulho, de modo a nfo perturbar a vida do local. o P4 de jardinagem
| . . e saco Ao fazeres a ctiqueta, deves indicar a data, o local da
- No sujes o local da visita T ) recolha ¢ 0 nome do colector
© Tesoura, canivete,
- Leva o material suficiente para a visita. Como sugestio apresentamos uma lista espétula e pinga  Nao fagas barulho, de modo a ndo perturbar a vida do
| de material importante, embora algum no seja imprescindivel: « Rede para apanhar local
| A
| + Bloco de notas e lipis. insectos Néo sujes o local da visita.
S s < * Miquina fotografica © Leva o material suficiente i
. e s para avisita
Sacos de pléstico e etiquetas. elupa de mio
+ Frascos de boca larga. B
* Bussola
* Formol. © Termémetro
+ Pi de jardinagem e saco. * Botas de borracha
| + Tesoura, canivete, espitula e pinga, * Mapa da zona
+ Rede para apanhar insectos. © Outro material que
| seja necessdrio
| + Miquina fotogrifica ¢ lupa de mio.
| + Bussola.
| + Termémetro.
| + Botas de borracha.
+ Mapa da zona
1 - Outro material que sfa necesori. Al | A2

Figure 3. Excerpts from page 12 of Biology Textbooks (A1 — 2003 and A2 — 2018), referring to the practical activity on
diversity of ecosystems.
Source: Own elaboration based on the analysed textbooks. Authorship: Piedade Silisséli Agostinho Mande.
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3.2. Manuais da 82 classe

Nos manuais B1 e B2 predominam propostas classificadas como trabalhos experimentais e laboratoriais (Tabela
10). Embora B2 apresente ilustracbes em todas as actividades, ambos carecem de objectivos explicitos, questdes
orientadoras e momentos de discussdo ou sistematizacdo dos resultados. Quanto a exequibilidade, ha referéncia a
alguns recursos (microscépio, laboratério, tempo previsto, formacado de grupos), porém sem detalhamento didactico
sobre procedimentos, seguranca ou adaptacao as condigdes reais das escolas.

Tabela 10.
Avaliacao das actividades praticas (AP) propostas nos manuais escolares da 82 classe quanto a categorizacao, estruturacao,
presenca de ilustracoes e exequibilidade (B1 e B2)

THEME TEXT BOOK CATEGORISATION STRUTURING ILLUSTRATION FEASIBILITY
. . B1 — -
If)lge:tme Laboratory practice Structured Laborattlaré/ ;:_nd schedu
unction B2 Photo ed time
Circulatory B1 . - .
functi Experimental work Structured Microscope
unction B2 Photo
: B1 — .
::Iesptl.ratory Experimental work Structured Grouﬁ fcc;rrl’nz:jtlt(.)n and
unction B2 Photo scheduled time
B1 —
Urinary function Experimental work Structured Laboratory
B2 Photo
Nervous B1 .
R Experimental work Structured Photo Laboratory
coordination B2

Source: Own elaboration based on the analysed textbooks.

Despite presenting greater diversity of visual and thematic resources compared to the 7th grade, the structure of
the PAs remains simplified and centred on the execution of instructions (Figure 4), which reduces their investigative
potential and maintains them in a predominantly illustrative function (Costa, 2006; Krasilchik, 2019).

TRABALHO EXPERIMENTAL TRABALHO EXPERIMENTAL
Titulo: Dissecgio do encéfalo de um mamifero Titulo: Sensibilidade térmica.

Materiais Materiais

© Encéfalo de um mamifero; * Trés tinas contendo 4gua quente, igua tépida e dgua com cubos de gelo.

o Tina de dissecgio;

L e Procedimento

o Bisturi, tesoura, pinga ¢ agulha de disscegio;

o Algsass, 1. Mergulhar a mio direita em dgua quente ¢ a mio esquerda em dgua fria.
2. Um ou dois minutos depois, mergulhar simultancamente as duas méos em dgua tépida.

Procedimentos

3. Descrever as impressdes experimentadas nos dois ensaios.

. Observar as membranas que protegem o encéfalo.

o

Identificar as partes que constituem o encéfalo

w

. Efectuar um corte na diregdo do sulco inter-hemisférico, a fim de observar as substincia
branca e cinzenta.

£

Efectuar o desenho da posigdo relativa das substancias branca e cinzenta.

Bl

Encefalo de um mamifero Tina com gelo

Figure 4. Excerpts from pages 165 and 166 of Biology Textbooks (B1 — 2014 and B2 — 2015), referring to laboratory and
experimental practical activities.
Source: Own elaboration based on the analysed textbooks.

Furthermore, the comparison between B1 (2014) and B2 (2015) shows continuity of formats and descriptions, with
only minor changes in the form of presentation (insertion of photographs and small wording adjustments), without
correspondence with curricular changes. This pattern reinforces the editorial stasis already observed in the 7th grade
editions, revealing the absence of methodological innovation and articulation between contents and investigative
competences.

3.3. 9th Grade Textbooks

The PAs in textbooks C1 and C2 also appear under the designations “Activity” or “Practical activity” (Table 11). Both
present a basic structure, with title, materials and procedures, but only C2 includes questions for discussion (Figure
5), constituting a specific advance. Illustrations in the form of diagrams and photographs facilitate understanding
of procedures (Marques & Rosa, 2015), although they do not, by themselves, guarantee a critical and investigative

approach.
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Table 11.
Evaluation of PAs proposed in 9th grade textbooks regarding categorisation, structuring, presence of illustrations and feasibil-
ity (C1 and C2)

‘ THEME TEXTBOOK CATEGORISATION STRUTURING ILLUSTRATION FEASIBILITY
c e e .
The cell Strutured Matena :
~ . Schematic Microscope
c2 Practical activity .
drawing
C1 — — — —
Organisation of N -
plants c2 Practical activity Strutured d SCA ematic Time
rawing, photos

Source: Own elaboration based on the analysed textbooks.

ACTIVIDADE 2 C1  ACTIVIDADE PRATICA

OBSERVA A CELULA DA EPIDERME DA CEBOLA E DESENHA O QUE Vd(
OBSERVASTE 1

| PROCEDIMENTO — OBSERVAGAO DE CELULAS | MATERIAL
1\ DO BOLBO DA CEBOLA « Microscépio dptico
W4 || 1. com o o de um bisu, corta o bolbo na ceboa a0 meto L e
\ e retira uma das escamas carnudas.
/1 o « Bisturi ou tesoura
} \ il 2. Com uma pinga, retira a epiderme que reveste a parte interna. oiPinca

« Bisturi f A\ TV superior | z
) da escama. Coloca imediatamente em 4gua, para evitar,
tanto quanto possivel, o seu enrolamento.

Material: Epiderme
NET inferior
« Microscpio

+ Laminas e lamelas

* Vidro de relégio

e « Agulha de dissecagio
+ Papel de filro
 Conta-gotas 3. Corta com uma tesoura as folhas de um pequeno pedaco de
epiderme e monta entre limina & lamela, uiizando uma gota
Tanica média de dgua
carnuda » Corantes: vermelho
4. Observa a preparagio 20 microscspio, utiizando os aumentos e e ile

o Vidros de relogio
« Agulhas de dissecagio

* Cebola

 Agua destilada

Fig. 17 - Colheita de uma escama de cebola Sdeladas. azul de metileno

Procedimento: 5. Dirige a atencdo 4 técnica de coloraio. Numa preparagdo J
- ] corada, obsenva setomam =
1. Com o bisturi levanta uma pelicula fina da epiderme da cebola (parte interna) e e e
retira-a com uma pinga. observagio para comparar os resultados.
2. Mergulha-a, sapidamente, em dgua, num vidro de relégio, para que fique sem dobras. 6. Repete a preparagdo utzando outras amostas vegetas.
y
3. Coloca uma gota de dgua no centro da limina e passa para ela um pedago pequeno 7." Observ e foz esqemas legencacis.
delcideime daiochala, PROCEDIMENTO — OBSERVAGAO DE CELULAS DO EPITELIO
4. Cobre a preparacio comallamela: BUCAL B ot o

1. Com uma espitula, cuidadosamente, faz uma raspagem na boca.
2. Numa lamina onde colocaste o corante azul de metileno, espalha

. Prepara o microscépio e observa a preparagio.
* Que forma tém as células? o material recolhido e observa a0 microscopio utilizando os
« Como se relacionam? aumentos adequados
* Qual a forma, posigio ¢ tamanho do niicleo? 3. Observa e faz esquemas legendados.

+ Indica outras observagdes.

Faz um esquema rigoroso, a lipis, do que estés a observar (basta um quarto do

campo de observagio).

Células da epitélio lingual

DISCUSSAO:

7. Muda para a objectiva de ampliagio média. Escolhe uma célula, centra-a ¢ faz um 1. Quais diferencas encontraste entre as células da cebola e as células
da epitélio bucal?

2.

esquema legendado.

Figure 5. Excerpts from pages 22 (C1 - 2014) and 37 (C2 — 2018) of Biology Textbooks, referring to practical activities on
the cell.
Source: Own elaboration based on the analysed textbooks.

As Hodson (1993) argues, practical activities should promote not only the learning of content but also the
development of investigative skills and the understanding of the nature of science. For this, it is necessary to overcome
simplified and transmissive approaches, adopting more contextualised practices oriented towards reflection. In the
light of Hodson's (1993) perspective, practical activities in Science teaching should not be restricted to the execution
of procedures or the verification of content, but should constitute spaces of investigation, reflection and meaning
construction, simultaneously promoting investigative competences and the understanding of the nature of science.
However, the evidence observed in textbooks C1 and C2, namely the predominantly procedural structure, the absence
of explicit objectives and, in the case of C1, the non-existence of discussion questions, indicate the persistence of
simplified and transmissive approaches, distant from an investigative and reflective orientation.

In all the analysed grades, the PAs present limited methodological structure, marked by the absence of clear
objectives, discussion stages and expected results. Although textbook C2 represents a punctual advance, descriptive
and poorly contextualised proposals prevail, which do not favour the integrated development of the scientific,
investigative and ethical competences foreseen in the Biology programmes (INIDE/MED, 2019).

Complementarily, preliminary data from the Aprender e Ensinar Botanica Project (2014-2024), developed with 621
first-year Biology undergraduates, indicate that 99.8% of the participants had exclusively theoretical Botany classes
in Secondary Education, centred on the use of the blackboard, chalk and dictation (scarcity of school textbooks)
(Capitango, 2025). Additional evidence (2017-2024) demonstrates that none of the 145 participants, among
undergraduates and experienced teachers, implemented practical activities in Biology teaching, attributing such
absence to insufficient methodological training, scarcity of resources and lack of institutional support.

These findings suggest that the structural fragilities of textbooks tend to reproduce themselves in pedagogical
practices, feeding a cycle of theoretical, decontextualised and reproductive teaching. Such a scenario reveals a
problem of a systemic nature, which demands articulation between curricular policies, teacher training and didactic
production. Only with this integration will it be possible to transform practical activities into genuine experiences of
investigation, reflection and construction of biological knowledge.
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Conclusions

The results indicate low alignment of the practical activities (PAs) in Biology textbooks for the Lower Secondary
Education with the national curricular guidelines, reflecting fragilities in their formative potential. A reduced
number and low diversity of PAs were observed, with a predominance of field proposals in the 7th grade and
simple experiments in the 8th and 9th grades, contradicting the recommendation of balanced integration
between field, laboratory-based and experimental activities.

The absence of explicit objectives, of preparation and conclusion stages, as well as of moments of critical
reflection, confers upon the PAs a predominantly illustrative character, reinforcing memorisation practices to the
detriment of investigation and scientific problematisation. These limits express structural deficiencies associated
with editorial production, curricular regulation and teacher training, including repetition of content across
editions and insufficient preparation for experimental work, revealing evidence of low editorial innovation
that compromises pedagogical updating and the fulfilment of curricular objectives.

Considering that the textbook constitutes the main pedagogical resource, such limitations directly affect the
equity and quality of scientific education, contradicting the formative aims foreseen by the Basic Law of the
Education and Teaching System. Preliminary data from Aprender e Ensinar Botanica Project (2014-2024)
confirm this relationship: the majority of future teachers experienced exclusively theoretical classes, and none
of the observed participants implemented practical activities, indicating the reproduction of textbook fragilities
in school practices.

The results suggest the need for: (i) systematic review of school textbooks, ensuring their coherence with the
curricular programmes; (ii) creation of a national system for the evaluation and certification of textbooks;
(iii) diversification of authors and publishers; and (iv) strengthening of teacher training, with incentive to the
elaboration of low-cost investigative practices contextualised to the local reality.

Overcoming these limitations requires articulation between curricular policies, teaching practices and didactic
production, so that practical activities cease to be mere illustrative exercises and become authentic experiences
of investigation, reflection and construction of biological knowledge. Such transformation is essential to
promote a critical, contextualised and socially relevant scientific education in the Angolan context.
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