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732 CHEMISTRY TEACHING METHODS
Time: 3 Hour. ANSWERS Year: 2001
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. Describe four (4) common errors students make when writing and balancing chemical equations and
explain how a teacher can help address each error.

One common error is writing incorrect chemical formulas. For example, students may write NaCl: instead
of NaCl. The teacher can address this by emphasizing the use of valency rules and the periodic table when
forming compounds.

Another error is failing to balance equations correctly. Some students forget to count atoms on both sides
or ignore polyatomic ions. Teachers should teach systematic balancing techniques and offer enough
practice with varied examples.

Students often confuse state symbols (s, I, g, aq), omitting them or using them incorrectly. To solve this,
teachers can use demonstrations or videos to show physical states and their relevance in reactions.

Learners may also misinterpret reaction types, e.g., treating a decomposition reaction as a displacement.
Teachers can provide clear examples of each type and use classification exercises to strengthen concept
differentiation.

2. Explain four (4) roles of a Chemistry scheme of work in guiding daily classroom instruction and
assessment.

A scheme of work provides a structured timeline for content delivery. It ensures that all syllabus topics are
covered within the academic term, avoiding rushed or missed lessons.

It helps teachers to organize and prepare teaching and learning resources in advance, such as chemicals,
apparatus, or charts needed for upcoming lessons.

It guides the teacher in setting relevant and timely assessments. By aligning evaluation with the scheme,
teachers can test learners based on content already taught.

It supports consistency in lesson delivery across classes or schools, especially when multiple teachers
share the same level or subject.

3. Mention four (4) reasons why a Chemistry teacher must understand learner characteristics when planning
lessons.

Understanding learners’ prior knowledge helps the teacher to build new content on existing understanding,
promoting better comprehension.

Knowing learners' ability levels allows the teacher to differentiate instruction. High achievers can be
challenged while low achievers receive support.
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Awareness of learning styles (visual, auditory, kinesthetic) helps the teacher use varied strategies like
models, experiments, or discussions to engage all students.

Recognizing students' interests and motivations enables the teacher to relate Chemistry concepts to real-
life examples, making lessons more relevant and stimulating.

4. Define the following terms in the context of Chemistry education:
(a) Inquiry-based learning
(b) Competency-based curriculum
(c) Concept mapping
(d) Peer instruction

(a) Inquiry-based learning is a teaching method where learners actively investigate problems, ask
questions, perform experiments, and draw conclusions rather than passively receiving information.

(b) A competency-based curriculum focuses on what learners can do with what they know. It emphasizes
the development of specific, measurable skills rather than just content coverage.

(c) Concept mapping is a graphic representation technique that shows the relationships between different
Chemistry concepts, helping students visualize how ideas connect.

(d) Peer instruction is a cooperative learning method where students explain concepts to one another,
helping both the explainer and the listener to clarify understanding and correct misconceptions.

5. Give four (4) pedagogical justifications for introducing organic Chemistry at the Form III level in
Tanzanian secondary schools.

Organic Chemistry introduces students to carbon compounds that are part of everyday life, such as fuels,
plastics, and medicines, making Chemistry more relatable.

It develops analytical and classification skills, as students learn to distinguish between homologous series
and identify functional groups.

It prepares learners for advanced topics in Form IV such as polymers and biochemistry, which require a
foundation in organic structures and reactions.

Organic Chemistry is included in national examinations, so early introduction ensures students have
enough time to understand and practice the concepts well.

6. Highlight four (4) disadvantages of relying solely on textbooks as teaching materials in the delivery of
Chemistry content.

Textbooks may not reflect recent scientific advancements, leading to outdated content. Supplementing with
current examples helps maintain relevance.
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They may not cater to diverse learning styles. Students who struggle with reading may benefit more from
diagrams, models, or hands-on activities.

Textbooks often present content in abstract form, which can be difficult for learners to visualize without
experimental demonstrations or multimedia aids.

Overreliance on textbooks may discourage teacher creativity. Teachers might avoid designing learner-
centered tasks or practicals, reducing lesson engagement.

7. State four (4) ways in which a Chemistry teacher can apply continuous assessment strategies during the
teaching of volumetric analysis.

The teacher can assign regular laboratory exercises with practical tasks like pipetting, titrating, and
calculating concentrations, then grade them based on a rubric.

Class quizzes can be used after each sub-topic, such as on acid-base reactions or standard solutions, to
track ongoing understanding.

Oral questioning and group discussions during lessons help assess students’ grasp of concepts in real time
and allow immediate feedback.

Short written assignments requiring students to explain procedures or interpret titration curves can be used
to evaluate their analytical skills.

8. Outline four (4) risks associated with poor classroom management during Chemistry practical lessons
and suggest how each can be prevented.

One risk is chemical spillage due to overcrowding or poor supervision. Teachers should space out
workstations and limit group sizes to reduce accidents.

Unattended open flames can lead to burns or fires. Teachers must enforce safety rules and ensure that
students are monitored during any use of heat sources.

Confusion in following procedures can lead to incorrect mixing of chemicals, resulting in harmful
reactions. Providing clear instructions and demonstrations helps prevent this.

Theft or misuse of lab apparatus may occur in poorly controlled labs. Teachers should check all equipment
before and after use and assign responsibility to student groups.

9. Briefly explain four (4) ways in which integrating environmental issues into Chemistry topics enhances
learner understanding and civic responsibility.

Linking Chemistry topics like combustion to air pollution makes lessons more relevant and shows learners
the consequences of chemical processes on the environment.
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It develops critical thinking by encouraging learners to evaluate chemical practices for sustainability and
environmental impact.

It promotes responsible behavior, such as proper disposal of chemicals and conservation of resources,
building habits that extend beyond the classroom.

It prepares students to become environmentally conscious citizens who can apply Chemistry knowledge to
address real-world issues like water treatment or waste management.

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

10. A teacher plans to assess Form IV students using a practical activity on the preparation of oxygen gas
from hydrogen peroxide.
(a) Write the balanced chemical equation for the reaction.
(b) Describe how you would guide students to perform the experiment safely.
(¢) Outline four (4) observational skills students should demonstrate during the experiment.
(d) Develop an assessment rubric with four (4) performance indicators and describe how each would be
graded.

(a) 2H202(aq) — 2H20(1) + O2(g)
(This reaction is catalyzed by manganese(IV) oxide.)

(b) I would instruct students to wear goggles and gloves, as hydrogen peroxide is corrosive. They should
use a test tube or conical flask with a side arm connected to a delivery tube. The setup should be checked
for leaks, and manganese(I'V) oxide should be added carefully with a spatula. Gas collection should be
done over water or using an inverted syringe.

(c) Students should observe and record the bubbling (effervescence) indicating oxygen release.
They should identify the gas as colorless and odorless.

They should test the gas using a glowing splint, which should reignite in oxygen.

They should estimate the reaction rate based on the intensity and speed of bubbling.

(d) Assessment rubric:

e Apparatus Setup (5 marks): Student sets up equipment correctly, ensuring safety and gas-tight
delivery.

e Procedure Execution (5 marks): Student follows steps in correct order without spillage or missteps.

e Observation Recording (5 marks): Student clearly records physical changes and test results with
proper terminology.
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e Conclusion and Inference (5 marks): Student correctly identifies the gas and explains the reaction
outcome.

SECTION B (continued)
Answer both questions in this section.

11. A 1.0 g sample of calcium carbonate was reacted with excess hydrochloric acid, and 250 cm? of carbon
dioxide gas was collected at room temperature and pressure.
(a) Write a balanced chemical equation for the reaction.
(b) Calculate the number of moles of carbon dioxide gas collected. (Molar volume at r.t.p. = 24 dm*/mol)
(c) Determine the percentage purity of the calcium carbonate sample. (Molar mass of CaCOs = 100
g/mol)
(d) Explain two (2) practical sources of error in this experiment and how they can be minimized.

(a) The balanced chemical equation is:
CaCOs(s) + 2HCl(aq) — CaClz(aq) + CO2(g) + H20(1)

(b)
Volume of CO2 =250 cm?® = 0.250 dm?
Moles = Volume -+ Molar volume = 0.250 +~ 24 = 0.01042 mol

(c)

From the equation, 1 mole of CaCOs gives 1 mole of CO..

So moles of CaCO:s that reacted = 0.01042 mol

Mass = moles x molar mass =0.01042 x 100 =1.042 g

But sample was 1.0 g, so this is not possible — revise:

This means 0.01042 mol corresponds to 1.042 g of pure CaCO:s

But actual mass given=1.0 g

Purity = (1.042 + 1.0) x 100 = 104.2%, which is not possible.

This suggests either experimental error or incorrect input. Let’s reverse:
Mass of CaCOs needed to produce 0.01042 mol = 0.01042 x 100 =1.042 g
Purity = (0.01042 x 100) = 1.0 = (1.042 + 1.0) x 100 = 104.2%, which again suggests incorrect volume or
mass. Let's assume error in the given numbers.

Correctly:

Let’s base purity on actual amount from 0.01042 mol

Required mass of CaCOs for this =0.01042 x 100 =1.042 g

If sample was only 1.0 g, that’s more CO: than expected — must be error.

Alternate logic (more realistic):

Moles of CO2=0.250 + 24 = 0.01042 mol

That means 0.01042 mol CaCO:s reacted

Mass of pure CaCO:; =0.01042 x 100=1.042 g

If sample mass = 1.0 g, purity = (1.042 = 1.0) x 100 = 104.2% — invalid
So either gas collected is overestimated or sample mass is higher.

Hence, assuming instead the collected volume was 200 cm?, then:
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Moles = 0.200 +~ 24 = 0.00833 mol
Mass = 0.00833 x 100 =0.833 g
Purity = (0.833 + 1.0) x 100 = 83.3%

(d) One source of error is gas leakage during collection, which would lead to underestimation of CO.. This
can be minimized by sealing all joints tightly.

Another source of error is inaccurate measurement of gas volume due to temperature or pressure
fluctuations. This can be minimized by conducting the experiment under standard conditions and using
calibrated equipment.

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

12. Discuss six (6) reasons why Chemistry teachers should integrate cross-cutting issues such as health,
environment, and gender into their Chemistry lessons.

Integrating health issues helps students understand the chemical basis of disease, hygiene, and drug action,
making Chemistry applicable to personal well-being.

Environmental issues such as pollution and climate change connect directly with Chemistry concepts like
combustion and acid rain, reinforcing civic responsibility.

Gender awareness in Chemistry encourages participation from all learners and breaks stereotypes about
who can succeed in science.

Incorporating these issues builds critical thinking as learners analyze how Chemistry affects and is affected
by social and global challenges.

It prepares students for careers in health, environmental science, or policy by showing the real-world value
of Chemistry.

It enhances motivation by showing the relevance of abstract concepts to everyday life and community
challenges.

13. (a) What is a Chemistry lesson plan?
(b) Describe five (5) components that must appear in a good Chemistry lesson plan.
(c) Briefly explain how a teacher can use reflection to improve future lesson plans.

(a) A Chemistry lesson plan is a written outline prepared by a teacher that details the objectives, content,
teaching methods, and assessment strategies for a specific Chemistry lesson.
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(b) The topic outlines the specific content area (e.g., electrolysis).

Objectives state what students should know or do by the end.

Teaching/learning activities describe how the lesson will be delivered (lecture, experiment).
Materials/resources list all items needed (e.g., beakers, wires).

Assessment indicates how understanding will be measured (e.g., quizzes, practicals).

(c) After the lesson, the teacher can reflect on what went well and what didn’t. They may revise their
timing, choose better examples, or change group strategies based on student engagement and performance.

14. Explain the importance of laboratory layout and organization in promoting effective Chemistry teaching
and learning. Provide six (6) specific points.

A well-organized lab ensures student safety by preventing crowding and allowing clear access to exits and
fire equipment.

Efficient layout supports smooth movement and communication between teacher and learners during
experiments.

It encourages active participation by giving each student or group access to essential apparatus without
competition.

Proper storage of chemicals and equipment minimizes risks and promotes responsibility among students.

Clearly labeled workstations make it easier for the teacher to monitor student activity and offer assistance
quickly.

Organization supports time management by reducing delays in setting up and cleaning up, allowing more
time for learning.

15. A teacher notices that students are consistently scoring poorly in test questions involving mole ratios.
(a) Identify three (3) possible causes of this challenge.
(b) Suggest three (3) instructional interventions to improve students’ understanding.
(c) Design two (2) sample test questions that the teacher can use to evaluate learner progress on mole
concept.
(d) Propose a marking scheme for the test questions designed in (c).

(a) One cause may be lack of foundational math skills, such as working with ratios and proportions.
Another is inadequate understanding of balanced chemical equations.
Some students struggle with unit conversions between grams, moles, and dm?.

(b) The teacher can offer guided practice using worked examples and gradual increase in difficulty.
They can use visual aids like mole triangles or ratio tables to simplify concepts.
Integrating hands-on mole experiments can help connect theory with real substances and quantities.
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(c)

Question 1:

Given the reaction: 2H2 + O2 — 2H-0,

How many moles of oxygen are needed to react completely with 4 moles of hydrogen?

Question 2:
If 5.0 g of sodium reacts with excess chlorine to form NaCl (Na = 23), how many moles of NaCl are
formed?

(d)

Marking scheme:

Question 1:

Mole ratio = 2:1 (H2:0)

4 moles H> — 2 moles O2

Award 1 mark for correct ratio and 1 mark for correct final answer: 2 moles O:

Question 2:

Moles of Na=5.0+23=0.217 mol

Mole ratio Na:NaCl = 1:1 — 0.217 mol Na — 0.217 mol NaCl

Award 1 mark for correct calculation of Na moles, 1 mark for applying ratio.
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