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Instructions

This paper consists of sections A, B and C.

Answer all questions in sections A and B, and two (2) questions from section C.

Section A carries 36 marks, section B carries 40 marks and section C carries 24 marks.

Cellular phones and other unauthorized materials are not allowed in the examination room.

Write your Examination Number on every page of your answer booklet(s).
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SECTION A (36 marks)
Answer all questions in this section.

1. With examples, explain four (4) ways in which Chemistry education contributes to the achievement of
national development goals in Tanzania.

Chemistry education equips learners with scientific knowledge that supports industrial development. For
instance, understanding chemical reactions is essential in manufacturing fertilizers, which improves
agricultural productivity, a key goal in Tanzania’s economic growth.

It promotes environmental sustainability by educating students on pollution control, waste management,
and green chemistry principles. For example, teaching about acid rain helps students understand its causes
and how to minimize emissions, aligning with environmental protection goals.

Chemistry enhances health outcomes through awareness of drug formulation, safe handling of chemicals,
and hygiene. This knowledge supports Tanzania’s goal of improving public health and combating disease
through pharmaceutical and sanitation development.

It fosters innovation and entrepreneurship by enabling learners to develop chemical-based products such as
soap, candles, and disinfectants. These practical skills can contribute to self-employment and poverty
reduction, which are core national goals.

2. Examine four (4) critical errors that teachers make when interpreting the Chemistry syllabus and explain
how each can negatively affect student performance.

Some teachers misinterpret topic depth, either oversimplifying or teaching beyond the required level. For
example, introducing organic mechanisms in Form II may confuse students and cause content fatigue,
reducing performance.

Teachers may focus heavily on theoretical aspects and ignore practical components, leading to inadequate
hands-on experience. This limits students' ability to apply concepts during national practical examinations.

Another error is poor alignment between learning objectives and classroom assessments. If tests do not
reflect what was taught, students are unfairly evaluated, discouraging effort and lowering motivation.

Some teachers skip difficult topics like mole concept or electrochemistry due to fear of low student
understanding. This leaves knowledge gaps and reduces students’ chances of scoring well in national
exams.

3. Identify four (4) conditions under which the use of discovery learning in Chemistry may be ineffective.
Support each point with an example from a specific Chemistry topic.

Discovery learning is ineffective when students lack prior knowledge. For example, asking Form I students
to discover atomic structure without basic knowledge of atoms results in confusion rather than learning.
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It fails in large classes with limited resources. In a class of 60 students with only three burettes, expecting
each to discover titration procedures is impractical and leads to disorganization.

Discovery learning may not suit abstract topics such as electron configuration or nuclear chemistry, where
students cannot physically manipulate or observe concepts.

It also fails when students lack motivation or curiosity. For instance, in a lesson on gas laws, unmotivated
learners may not engage in observation and may miss the underlying scientific principles.

4. Define the following terms in the context of pedagogical content knowledge for Chemistry teachers:

(a) Constructivism is a learning theory where students actively build their own understanding based on
prior knowledge and experience. In Chemistry, it involves learners experimenting and discovering
concepts like solubility or reactivity on their own.

(b) Differentiated instruction refers to tailoring teaching methods to suit students' varying needs, abilities,
and interests. In Chemistry, this could mean using models for visual learners and demonstrations for
kinesthetic learners.

(¢) Curriculum alignment is the process of ensuring that instructional methods, assessment tasks, and
learning objectives are consistent with the syllabus. For example, if the curriculum objective is to perform
titration, the teaching and assessment must include this skill.

(d) Scientific literacy is the ability to understand and apply scientific knowledge to real-world problems. In
Chemistry, it includes interpreting data, understanding chemical labels, and making informed decisions
about products and environmental issues.

5. Explain four (4) ethical responsibilities of Chemistry teachers during the administration of internal
practical examinations.

Chemistry teachers must ensure fairness by giving all students equal access to equipment, reagents, and
instructions during practical exams, to avoid bias in performance.

They should maintain academic honesty by preventing cheating and ensuring students' work reflects their
own effort, thereby upholding integrity.

Teachers must prioritize student safety by enforcing safety protocols, such as wearing goggles and using
chemicals properly, especially during assessment under pressure.

They should provide clear, accurate instructions and avoid misleading or ambiguous setups, which can
unfairly affect student performance and stress levels.
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6. Describe four (4) major challenges that hinder effective implementation of the Competency-Based
Curriculum in the teaching of Chemistry in resource-constrained Tanzanian schools.

Inadequate laboratory infrastructure limits opportunities for students to perform experiments and build
competencies, reducing practical exposure.

There’s a shortage of trained teachers who understand how to design competency-based lessons, resulting
in traditional, lecture-driven instruction.

Lack of modern teaching and learning materials, such as updated textbooks and simulation software,
hampers interactive and learner-centered delivery.

Large class sizes make individualized learning and assessment difficult. Teachers struggle to monitor and
support each student’s competency development effectively.

7. Discuss four (4) psychological principles that a Chemistry teacher must apply when introducing the topic
of electrochemical cells to Form IV students.

The principle of scaffolding should be applied by introducing simple concepts such as redox before
complex ideas like electrode potential. This helps build understanding gradually.

Active engagement is important; allowing students to assemble electrochemical cells themselves enhances
retention through hands-on learning.

Reinforcement should be used by providing immediate feedback on students' responses during discussions
and experiments, strengthening correct understanding.

The principle of prior knowledge highlights the need to connect new content to existing ideas, such as
linking electrochemical cells to everyday items like batteries to promote relevance and interest.

8. Mention four (4) advanced formative assessment tools that can be used during inquiry-based Chemistry
lessons and explain their importance in tracking student understanding.

Concept maps help teachers assess how well students understand the relationships among Chemistry
concepts, such as acids, bases, and indicators.

Interactive clicker questions or mobile quiz apps provide instant feedback during lessons and reveal
misconceptions in real time.

Student journals allow learners to reflect on experiments, observations, and procedures. Teachers can
review them to gauge depth of understanding and growth over time.

Peer-assessment checklists let students evaluate each other’s performance in group activities, promoting
accountability and uncovering areas needing clarification.
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9. Explain four (4) risks of neglecting the affective domain in Chemistry instruction and how they impact
learner motivation and long-term engagement with science.

Neglecting student interest can result in disengagement, where learners view Chemistry as irrelevant or
boring, leading to low motivation.

Failure to build confidence may cause anxiety during experiments or exams. Students afraid of making
mistakes avoid participation, stifling learning.

Ignoring ethical and social implications of Chemistry (e.g., pollution, drug misuse) can limit the
development of responsible scientific attitudes.

If students don’t feel supported or respected, especially during group work, it may discourage
collaboration and reduce their willingness to contribute ideas.

SECTION B (40 marks)
Answer both questions in this section.

10. A Chemistry teacher designed a lesson on the topic “Rate of Reaction” and used an experiment involving
the reaction between sodium thiosulphate and hydrochloric acid.
(a) Write the balanced chemical equation for the reaction.
(b) Explain the scientific principle behind the change in visibility during the reaction.
(c) Identify four (4) key variables that affect the rate of this reaction and suggest how each can be
investigated in the classroom.
(d) Propose an advanced rubric for assessing students' experimental design and interpretation in this
lesson.

(a) The balanced equation is:
NazS20s(aq) + 2HCl(aq) — 2NaCl(aq) + SO2(g) + S(s) + H20(1)

(b) The reaction produces sulfur as a solid precipitate. As sulfur forms, it causes the solution to become
cloudy and eventually opaque. The disappearance of a cross beneath the beaker is used as a visual
indicator of reaction progress.

(c)

o Concentration of hydrochloric acid: Students can change the concentration and observe how quickly
the solution becomes opaque.

o Temperature: Heating the sodium thiosulphate solution before adding acid will increase reaction speed.
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¢ Volume of reactants: Altering volumes while keeping concentration constant helps show proportional
changes.

e Stirring: Comparing stirred versus unstirred mixtures can show how mixing affects rate.

(d)
Rubric (out of 20 marks):

Experimental Setup (5 marks): Proper apparatus, safe handling, labeled setup.
e Variable Control (5 marks): Only one variable altered, others kept constant.
e Data Recording (5 marks): Accurate time measurements, clear observations.

e Analysis and Conclusion (5 marks): Correct interpretation of trends, identification of rate-affecting
factors.

SECTION C (24 marks)
Answer any two (2) questions from this section.

11. During a titration experiment, a Form IV student titrated 25.0 cm? of sodium hydroxide solution against
0.100 M hydrochloric acid. The average volume of acid used was 22.50 cm?>.
(a) Write a balanced chemical equation for the reaction.
(b) Calculate the number of moles of HCI used.
(c) Calculate the concentration of the sodium hydroxide solution in mol/dm?.
(d) Suggest two (2) modifications that would improve the precision and reliability of this titration in a
real classroom setting.

(a) The balanced chemical equation is:
NaOH(aq) + HCl(aq) — NaCl(aq) + H20(1)

(b)

Volume of HCl used = 22.50 cm?® = 0.02250 dm?
Concentration = 0.100 mol/dm?

Moles of HC1=0.100 x 0.02250 = 0.00225 mol

(c)

From the equation, the mole ratio of NaOH:HCl is 1:1

So moles of NaOH in 25.0 cm? = 0.00225 mol

Concentration = moles + volume (in dm?) = 0.00225 + 0.0250 = 0.090 mol/dm3

(d)
To improve precision, the burette should be read at eye level to avoid parallax error and ensure
consistency. Also, repeating the titration at least three times and calculating the average from concordant
titres increases reliability.
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12. A Chemistry teacher observed a significant gender gap in Chemistry practical performance in a Form III
class.
(a) Propose four (4) instructional interventions to promote gender inclusiveness in Chemistry practicals.
(b) Explain how socio-cultural beliefs may influence student participation and performance in laboratory
activities.
(c) Describe two (2) ways in which school leadership can support equitable access to science education.

(a) The teacher can use mixed-gender groupings to encourage collaboration and ensure equal participation
across both sexes.

Practical instructions should be written in simple language and supported with diagrams to reduce
intimidation and encourage independent work.

The teacher should provide mentorship or role models of successful female scientists to inspire girls to see
themselves in science roles.

Assessment tasks should avoid bias, such as physical tasks that might unintentionally discourage
participation from either gender.

(b) In some communities, girls are discouraged from taking interest in sciences due to the belief that
science is a male domain. This can lead to low confidence and reduced classroom engagement. Similarly,
cultural expectations that boys are naturally better at logical tasks may cause girls to withdraw from
challenging activities like experiments.

(c) School leadership can ensure equitable access by allocating resources fairly, such as protective gear and
lab equipment for all students. They can also conduct workshops or sensitization programs for teachers
and parents to address biases and promote inclusiveness in science education.

13. Using the Backward Design model, plan a unit on the topic “Organic Chemistry” for Form III. Your
response should include:
(a) The desired results (learning outcomes)
(b) Acceptable evidence of learning
(c) Learning experiences and instruction design
(d) A plan for student reflection and self-assessment

(a) By the end of the unit, students should be able to classify organic compounds, write and name their
structures, and explain the physical and chemical properties of selected homologous series such as alkanes
and alkenes.

(b) Evidence of learning may include accurate drawing and naming of organic molecules, written
explanations of reaction mechanisms, practical demonstrations of combustion or substitution reactions,
and performance in quizzes or oral presentations.

(c) Instruction begins with a diagnostic assessment of prior knowledge. Then, the teacher introduces
homologous series using models and charts. Activities include matching names to structures, constructing
organic compounds with kits, and performing combustion demonstrations. Group discussions and guided
notes support theoretical understanding.
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(d) Students complete a learning journal summarizing daily lessons. At the end of the unit, they use a
checklist to evaluate their confidence in each objective and write a reflection on their learning progress and
challenges encountered.

14. Evaluate the role of cognitive science in enhancing Chemistry teaching and learning. Provide six (6)
evidence-based teaching strategies derived from cognitive research and show how they apply in specific
Chemistry topics.

Cognitive science emphasizes that learning occurs through active processing, memory rehearsal, and
retrieval. One strategy is spaced repetition, which involves reviewing concepts like periodic trends over
multiple sessions, improving retention.

Retrieval practice helps consolidate memory; frequent low-stakes quizzes on topics like chemical
bonding reinforce recall and highlight gaps in understanding.

Dual coding involves using both text and visuals, such as combining word explanations with molecular
structure diagrams when teaching organic Chemistry.

Interleaving is the practice of mixing different topics during revision, such as practicing titration, mole
concept, and gas laws together, which improves flexibility in applying knowledge.

Elaboration encourages learners to explain why reactions occur, such as describing why acids neutralize
bases, which deepens understanding.

Cognitive load reduction means simplifying instruction to avoid overwhelming students. For instance,
when teaching electrolysis, the teacher may first introduce half-reactions separately before combining
them.

15. A school introduced project-based learning (PBL) in teaching secondary Chemistry.
(a) Define project-based learning in the context of Chemistry education.
(b) Outline three (3) project ideas suitable for Form IV students.
(c) Discuss three (3) benefits and three (3) challenges of using PBL in Chemistry.
(d) Suggest two (2) methods of evaluating student performance in PBL.

(a) Project-based learning in Chemistry involves learners investigating real-life problems or challenges
using Chemistry knowledge and producing a product or solution over an extended period.

(b) Students can design and produce eco-friendly soap using locally available materials.

They can conduct a water quality analysis project comparing local sources.

They can research the chemical composition and health risks of common household cleaning products and
propose safer alternatives.

(c) PBL develops critical thinking and problem-solving skills as students take ownership of the learning
process.

Page 8 of 9
Find this and other free resources at: https://maktaba.tetea.org

Prepared by Maria Marco for TETEA


https://maktaba.tetea.org/

It fosters collaboration and communication among students through group work.
It enhances real-world relevance, linking Chemistry to daily life.

However, it requires more time than traditional lessons, which may be hard in tight school schedules.
There may be unequal participation in group tasks.
Teachers may struggle with assessment if clear rubrics are not in place.

(d) Teachers can use presentation rubrics that assess clarity, content accuracy, and scientific reasoning.
They can also evaluate students through reflective reports where each learner explains their contribution,
learning process, and outcomes.
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